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INDEX  TO  VOLUME  XIX. 


(Abbreviations:     *  Illustrated.      c  Correspondence.) 


A 

Acceleration:    Power  Tests  in  Liverpool   438 

 Practical  Problems,  141,  *157,  272,  c  415, 

474;  [Dodd]  *478,  482;  [Duncan]  438; 
[Gerry]  478;  [Gotshall]  *428;  [Hutchin- 
son] *157,  437;  [Potter]  434;  [Storer] 
436,  481. 

 Short  Railways  [Swinburne]   502 

 Train  Resistance,  542;   [Davis,  Jr.]  554, 

724  [Lundie]  556;  [Dodd]  557;  [Bell] 
559;  [Wille]  560;  [James]  725. 

 (See  also  Berlin-Zossen.) 

Acceleration  Charts  of  Portchester  &  New 

York   Railway    *46 

Accidents:    Abuses    194 

 Case  Involving  Use  of  Fenders   4S8 

 Chicago  Lift  Bridge   *630 

 Claims,  Increase  in   306 

 Minneapolis    241 

— — Peculiar  Accidents    194 

 Premiums  for  Avoiding,  in  Buffalo   182 

 Reports  in  Elmira    262 

Accountants,  National  Order  of    Chartered..  709 

Accountants'  Association,  Street  Railway   541 

Accounting:    Bank  to  the  Payee   708 

 Conductor  to  the  Bank   538 

 Creation  of  Reserve  Funds  [Mackay]   540 

— — Modern  Accountant  [Calderw  ood]   536 

 Monthly  Report,  Street  Railway  [Duffy].  709 

 Responsibilities  of  an  Accountant  540,  541 

 Stockroom  in  New  York   *41 

Accounting  Department  of  the  Street  Rail- 
way Journal   416,  536,  708 

Albany:     Accident   Case  Involving   use  of 

Fenders    48S 

 Cigarette  Smoking  by  Motormen   49G 

Albany  &  Hudson  Railway,  Analysis  of  High- 
Speed  Schedule    761 

Aiiston  Foundry  Company,  Boston   580 

Alternators,      Synchronizing      Device  for 

(Brown)    *394 

Alternating  Current,   Circuit  Breaker  (Con- 

dit)    739 

Alternating  Currents.    (See  Polyphase  Rail- 
ways.) 

American  Car  Company,  Deed  of  Trust   318 

American  Institute  of  Electrical  Engineers. .757,  S21 
American   Society  of  Mechanical  Engineers 

at  Boston    606 

American  Street  Railway  Association:  Meet- 
ing of  Executive  Committee   291 

 Programme  of    427 

American  Street  Railway  Investments   640 

Anderson,  Ind.,  32.000- Volt  Transmission  Sys- 
tem of  the  Union  Traction  Company   *477 

Arnold.  B.  J.,  and  the  Chicago  Transporta- 
tion Problem   649,  659 

Atlanta:    Consolidation  in    59,  226 

 Increase  in  Wages  of  Railway  Employees.  587 

Auckland.    New    Zealand,    Tramways  Com- 
pany,  Financial   Plans   of   4Kfl 

Aurora,  Elgin  &  Chicago  Railway.  Construc- 
tion of   *143,  751 

Automobiles,   Speed   Regulations  for  452.  650 

 Street  Railways  and  the  Automobile   626 

Automobile   Repair   Wagon   *607 


B 

Baker,  \V.  E.,  &  Company   616 

Baltimore:    Baltimore    &    Ohio    Belt  Line, 

Opening  of    416 

 Rail-Bonds  on    444 

 United  Railways  &  Electric  Road,  New 

President  for    319 

  Report  of    313 

Bank,  to  the  Payee    70S 

Beacon  Mountain  Railway    *752 

Belgium,   Light  Government   Railways  in...  195 

Benefit  Association,   Syracuse   524 

Berlin:    Traffic  Development,  1896-1900    674 

 Electric  Rapid  Transit  Railway  [Vellguth]  *686 

Beriin-Zossen    High-Speed     Railway,  Tests 

604;  [Vellguth]  *G75;  718   *726 

Birmingham,     Ala.:    Engagement     of  Em- 
ployees in    *151 

 Improvements  in    456 

Block  Signals: 

 Electric  Railways    719 

 Elevated  Railways   *403,  *686 

Blue  Prints,  to  Preserve   .'   794 

Boiler  Tube  Cleaner  (Wernland)   *745 

Boilers:    Fuel    Oil    in    Power    Plants,  581; 
[Reed]  588;  IBitgord]  588. 

 Edge  Moor  Water  Tube   742 

 Cleveland  &  Southern  Railway  Company.  592 

 Report  on  Holly  System    506 

Boston:    Block  Signal  System  of   *403 

 Damages  for  Noise  Caused  by  L  Trains..  641 

 Elevated  Railway:    Annual  Meeting  of...  68 

  Operating  Notes  on    54 

 Employees,  Possibilities  for  [Bancroft]   356 

 Legislation  for  Boston   314 

 Suburban  Electric  Companies,  Organiza- 
tion of    227 

 Subway:    Hearings    183,  363,  486,  579 

  Plans  of   197,  314 

 Progress  on    *197 

 Transit  Commission,  Report  of   54 

Boston  &  Albany  Lines  and  Electric  Traction.  751 

Brake  Shoe  Companies,  Consolidation  of   *446 

Brakes:    Air,  Improved  ( Christensen)    *444 

 Applying  Brakes  over  Special  Work    496 

 Automatic  Adjuster  for  (Anger)   *293 

 Mechanical,  in  Oakland    17 

Brazil,  Sao  Paulo  Tramway,  Light  &  Power 

Company,    Report   of   312 

Bridge  Specifications  in  Massachusetts   443 

Bridges:  Brooklyn  Bridge  Problem .270,  307,  315,  35] 

 Concrete:    *52 

  Aurora,  Elgin  &  Chicago  Railway   *143 

  Versus  Girder  Bridges    *167 

 Rolling  Lift  Bridges,  Chicago   *737 

Brighton  Corporation  Tramways   13 

Brockton  &  Plymouth  Street  Railway.   *391 

Brooklyn:    Atlantic  Avenue  Tunnel   *628 

 Employees'  Association  in   *455 

 Proposed  Use  of  Refuse  Cars  in   2112 

 Rapid  Transit  Company,  Bonds  of   224 

 Telephone  Exchange  in   *374 

 Transfers.  Detection  of  Trading  in   45ti 

Brooklyn  Bridge  Problem  270,  307,  315,  351 

Brooklyn  Tunnel  Contract   $55 

Brown  System.     (See  Merit  System). 
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Brownell,  F.  B.,  Death  of   92 

Buffalo:    Car  House  of  International  Trac- 
tion Company   

 Organization  Chart  of  International  Trac 

tion  Company   

 Premiums    Offered    for    Avoiding  Acci- 
dents   182 

Buffalo  and'  Rochester  Line  Proposed   629 


Calderwood,    J.    F   "618 

California,  Electricity  vs.  Steam  in  Southern 

Part  of    610 

Canadian  Electrical  Association    821 

Car  Construction :    Indianapolis    *27 

 Minneapolis    *237 

—^Preston,  England    53 

Car  Couplers  on  Multiple-Unit  Train   *706 

Car  Curtains,  Windows  in   *130 

Car  Houses:    Berlin   '.   "685 

 Buffalo    66 

 Chicago  City  Railway    *178 

 El  Paso,  Texas    '585 

 Hancock,   Mich   *531 

 Newcastle-on-Tyne    *550 

 Paterson,  N.  J   499 

 Rhode  Island  Suburban  Railway  Co.  . . .  *399 

 Syracuse    *519 

 Worcester,  Mass   *423 

Car  Journals,  Lubricator  for  (Standard)   *203 

Car  Platforms  [Partridge]  *20.  *131 

 Long,  in  Indianapolis    *27 

Car  Signs,  Suggestions  on                          c201,  c635 

Car  Step  Lifter,  Milieu    *594 

Car  Town  in  San  Francisco   302 

Car  Works  of  John  Stephenson  Co   447 

Cars:    Accumulator  in  Europe  [Vellguth]. *676,  681 

 Birmingham    *507 

 Breakfast,  Chicago    773 

 Brill  Cars  in  America  and  Europe   *575 

 Brooklyn   (Open)   *505,  *762 

 Cape  Town   (Sprinkler  and  Freight)   ""286 

— Closed,  with  Outside  Running  Board   *521 

 Construction  Cars    *534 

 Convertible  Combination   (Stephenson)..  *741 

 Double  E-Truck  Car    *640 

 Dynamometer,  on  N.  Y.  C.  R.  R   *S09 

 European   Railways  [Vellguth]   *673 

 Freight    "721 

 Funeral  Cars  in  Cleveland    614 

— —Hamilton   (Closed)    *296 

■  Incline  Mountain  Railway    *752 

 Joliet    (Closed)   *56 

 Kuhlman    *744 

 London  County  Council    *592 

 Milk  Car    «652 

 Minneapolis    *249 

 Newcastle-on-Tyne    *551 

 Non-Combustible   98,  105,  139,  142,  162 

(  Oil   City,   Pa.    (Closed)   *91 

 Oneonta  (Closed)    *446 

 Philadelphia  (Closed)    *294 

 Pittsburgh  (Closed)   

 Rates  for  Special  Cars    525 

 San   Juan    *573 

 Schenectady    (Closed)    *1G5 
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Cars  (Continued): 

 Seattle    *738 

 Single  Truck  Interurban  Car   *616 

 Syracuse    (Closed)   "Ml 

 Tacoma*    *738 

 Toledo    *610 

 Trenton  (Freight)    *2&6 

 Wanted— A  Car    635 

Centrifugal  Railway  in  Kansas  City    589 

Champaign,  111.,  Park  in   26 

Chapman,  George  F   596 

Chicago:     Block  Signal  System  of  Elevated 

Railways    *40'S 

 Assessment  of  Elevated  Roads   797 

 Breakfast   Cars    773 

 City  Railway  Car  House   *178 

  Report   of    312 

  Strike   543,  579,  755 

 Electric  Franchise  for  Steam  Road  797,  820 

— Elevated   Railways,   Traffic   on,   in  First 

Quarter  of  1902   489 

 Franchise  Question  in.. 80,  176.  448  ,  465  ,  605  ,  608 

 Franchise  Renewals    787 

 Lake  Street  Elevated:    Annual  Report  of.  109 

  Third-Rail    Sleet    Cutter   *17 

 Metropolitan  Elevated  Railway:  Accident 

on  Lift  Bridge    *630 

  Additional  Terminal  Facilities   358 

 Annual    Report    of   466 

 Multiple-Unit  System    780 

— Municipal  Ownership  Vote  in  453,  468 

 Northwestern   Elevated  Railway,  Annual 

Report    of   202 

 Repair  Shop  Methods    *39 

 Rolling  Lift  Bridges  Prevent  Accidents.  *737 

 South    Side    Elevated    Railway,  .Annual 

Report    185 

 Subway  Schemes   764  ,  780  ,  803 

 Transfers  in  Chicago    386 

 Transportation   Problem   and   Mr.    B.  J. 

Arnold    649,  659 

 Union  Elevated  Loop  Extension  797  ,  803 

Chicago,   Harvard  &  Geneva  Lake  Railway, 

Freight  Business    716,  *721 

Churches,  Noisy    751 

Cigarette-Smoking  by  Motormen   496 

Cincinnati:     Double  Trolley  at   *498 

 Interurban  Lines  Secure  Entrance  in   364 

 Depot  for  Interurban  Lines   630 

Circuits     Breakers:       Alternating  Current 

|  Conduit)    *739 

 Catalogue.    Ployglot   337 

Cleveland:     Funeral  Cars    614 

—  Hoefgen  Franchise  in  318,  384,  *457,  495,  587 

 Northern  Ohio  Traction  Co  ,  Snow  Block- 
ades on    '354 

 Power  House  Improvements    *500 

 Three-Cent  Fare  Heresy  495,  587,  808 

Cleveland   &   Eastern    Railway,   Freight  and 

Express  Service    652 

Cleveland    &    Toledo.    Through    Lines  Be- 
tween   316,  610 

Cleveland,  Elyria  &  Western  Railway.  Steam 

Turbine  and  Boilers   *?55,  592 

Coal  and  Ash  Handling  Plant  at  Cleveland..  *500 

Coal  Storage  Plant,  Steel  and  Concrete   757 

Columbus,  Profit  Sharing  in   267 

Concrete  Bridges  (See  Bridges') 

Conductor   to   the    Bank   538 

Connecticut    Railroad    Commissioners'  Re- 
port   181 

Consolidated  Car  Fender  Co.,  Products  of....  593 
Controllers:    Motormen's  Methods  in  Hand-  372 

ling    372 

 New  Automatic  (I.  D.  Co.)   *345 

 Restrictions    on    the    Controller  Handle 

[Cravath]   633,  764 

Cooling  Tower  (Stocktr)    *168 

Cooling  Tower  and  Condenser  (Alberger)  . . .  *739 

Corrigan,  Bernard    *618 

Crossing:    Stopping  Point  for  Cars   416 

 Highway  Line  and  Rack  Railway   *697 

Culverts  vs.  Girder  Bridges   *167 

Cut-Off  Saw  (Woods)    *745 


D 


Dawson,  Philip    *92 

Dayton,  Electrolysis,  Decision  in  451,  458 

Denver,  Proposed  sale  of  lines  in   302 

Denver  and  Salt  Lake  City,  Proposed  Railway  629 

Derailed  Car,  Replacement  of    c*139 

Detroit,  Franchise  Decision  in  305,  338,  352 

Direct-Connected  Generator  Sets  [Bryan]....  756 


Doylestown  &  Eastern  Street  Railway   218 

Drafting  Department  of  Metropolitan  Street 

Railway,  New  York   *476 

Drill,  Track    *591 

Dynamometer  Car  and  Records  on  N.  Y.  C. 

R.  R   *809 

E 

Electric  Fountains   292,  *298 

Electric  Haulage   

Electric  Launches    *2^8 

Electric  Traction  on  Railways  [Morley  and 
Jenkins]       501;       [Swinburne]  502; 
[Huber]  733,  751;  [Evans]  805;  [Arnold]  *809 
Electrical  Manufacturing  Enterprises  in  Ger- 
many   360 

Electro-Pneumatic  Railway  System  [Arnold].  804 

Electrolysis:    Alleged  Dangers  of   417 

 Decision   in   Dayton   451,  458 

Elevated  Railways,  Block  Signals  for   *403 

 (See  also  Third  Rail.) 

Elevator  and  Transfer  Table,  Brill   740 

Elmira,  Merit  System  for  Employees   "2f8,  271 

El  Paso  Electric  Railway  Co   *584 

Employees:    Atlanta,  Increase  of  Wages   587 

 Brooklyn  Association  of  Employees   *455 

 Brown    System    of    Discipline    Used  in 

Elmira   *258.  271 

 Engagement  of.  in  Birmingham   "151 

 Methods  of  Starting  Cars   372 

— Pensions    for,    in    New     rork    and  St 

Louis   32?,  337,  448 

—  1'ossibilities  for  [Bancroft]   356 

 Premiums  Offered  to.  for  Avoid  ng  Acci- 
dents   182 

 Profit  Sharing  With   in  Columbus   267 

 Relief  Association   at   Louisville   167 

Engines:     Electric.   Speed  Changing  Device 

(Brown)    *3S* 

 Manhattan  Railway,  New  York   *115 

 (S:e  Also  Turbines,  Ste  im. ) 

England.    Review    of    Electric    Tract  on  in 

[Dawson]    660 

European  Polyphs—   Railways  650;   [De  Mu- 

ralt]  *656;  [Vellguth]    *67S 

Everett-Moore  Situation  .JO.  67.  86,  179.  199. 
219,  302,  316,  334  ,  336  ,  449  ,  467  ,  490,  508, 

591,  615,  642,  664,  778 

Excursion  Business  of  Interurban  Roads   779 

Export  trade  Conditions   717 

Express  Transportation  in  New  York   *245 

 (See  also  Freight) 

F 

Faber,  EC   *6*4 

Fares:  Cleveland.  Three-Cent  Fares.372,  495  ,  587  ,  808 

— Indianapolis,  Supreme  Court  Decision. 583,  597 
 Endless  Chain  Tickets    603 

— Policemen    and     Street    Railway  Com- 
panies  583,  612 

 Three-Cent  Heresy   372  ,  495  ,  587 

 (See  also  Transfers.) 

Feed- Water  Purifier,  Automatic   *576 

Feeders,  Testing  Apparatus  for  (Elliott)   *295 

Fenders:    Accident  Case  Involving  Use  of.  488 

— Consolidated  Car  Fender  Company   *593 

 Tests  in  St.  Louis  364,  507 

Finance:    Analysis  of  German  Railway  Oper- 
ation  [Mattersdorff]   *439 

— Cost  of  Conduit  and  Overhead  Construc- 
tion in  San  Francisco    54 

— Earnings    and    Expenses    of   Twin  City 

Rapid  Transit  Company    234 

— Earnings  of  Horse  Lines  in  New  York 

City   215 

— Electric  Traction  in  England  [DawsonJ.  660 

— French  Railways    702 

— Gross  and  Net  Receipts  on  Different  Rail- 
ways   50 

 Impossibility  of  Three-Cent  Fares   372 

 Interurban  Electric  Railways   62 

— Municipal  Tramways  in  Great  Britain....  410 
Fitchburg  &  Leominster  Railway,  Park  of..  *147 

Florida,  Railway  Plans    578 

Fly-Wheels,  Design  of  [Downie]    *101 

France,  Electric  Railway  Practice  [Vellguth]  *701 

Franchises:    Baltimore.   Taxation   353 

— Chicago,  Question  in.. 80.  176.  448.  465,  605,  608, 

787 

— Decision  in  Detroit  305  ,  338  ,  352 

 Evils  of  Competitive    417 


Franchises  (Continued): 

 Forfeiture  of  Franchises     797 

 Franchises  as  Property   604 

 Minnesota,  Taxation    382 

 Nebraska,  Decision    578 

 New  Jersey,  Taxation   185,  3*4 

 New  York  City,  Taxation   98 

 New  York  State,  Taxation  450,  614 

 Ohio,  Taxation    186 

 Proposed   Compensation   of,   by  Reform 

Club,  New  York  City    31 

 Taxation  of  Franchises  [Tingley]   28 

 Values  of  Competitive   352 

Francis,  George  B   *766 

Freight  Business  on  Chicago,  Har.  &  Lake 

Geneva  Railway   716,  *721 

Freight  Rates  of  Eastern  Ohio  Traction  Com- 
pany   655 

Freight  Service  in  Dayton   281 

Freight  and   Express  Service  on  Cleveland 

&  Eastern  Railway    *652 

Freight  Transportation,  Haulage   32 

Fuel  Oil  in   Power  Plants,  581,  799  [Reed] 

588;  [Bitgood]   588  ,  626  ,  762 

Funeral  Cars  in  Cleveland   614 

Fuses,  Enclosed  (D.  &  W.)   *57 

c 

General     Electric     Company:    Purchase  of 

Sprague  Electric  Company   664 

 Report   546,  568 

 Stock  Increased    596 

Generator  Sets,  Direct-Connected  [Bryan]..  756 
Geneva,  Stringing  Trolley  Wires  by  Steam..  *632 
Germany:    Analysis  of  Railway  Operation  in 

[Mattersdorff]    *439 

— Electric  Railway  Practice  [Vellguth]  .*673,  682 

 Notes  from    360 

-  Notes  on  Electric  Railway  Practice  in...  156 

— Trackless  Motor  Car  in  [Schiemann]   *252 

 (See  also  Hamburg.) 

Grade  Crossings,  Pennsylvania   758 

Grades,  Effect  on  Acceleration  (see  Accelera- 
tion)     

Grand   Rapids,    Holland   &   Lake  Michigan 

Railway   *330 

Great  Britain:    Municipal  Tramways  in   410 

— Organization  of  Municipal  Railways  Man- 
agers   497 

 Statistics  of  Tramways  in   438 

 (See   also    Brighton,    Salford,  Liverpool, 

London,  Plymouth.) 

H 

Hamburg:    Street  Railway  System  of  [Vell- 
guth]   * 

 Traffic  Development,  1896-1900   67 

Hamlin,  J.  S   387 

Hansen,  T  G   *822 

Hartford    &    Springfield    Railway:  Opening 

of    *83 

 Power  Station  of    *126 

Haulage,  Electric    754 

Heaters:    High-Speed  Car  Heaters   81 

 New   (New  Century)    "169 

Heavy     Electric     Railroading:  Acceleration 

Curves  of  Trains  (see  Acceleration)    

 Aurora,  Elgin  &  Chicago  Railway   *143 

 Index  of  Articles  on   52 

— Position  Taken  Toward  Electric  Traction.  475 

 Statistics  on  Electric  Locomotives   161 

Hempstead  ec  Freeport  Traction  Company...  *800 

Henderson,  F.  G.  L  '   *367 

High-Speed  Electric  Railroading  in  'Vmerica.  751 

761 

High-Speed  Locomotives,   Prizes  for   363 

High  Speed  on  Berlin-Zossen  Line  (see  Ber- 

lin-Zossen)     

High  Speed  on  Lake  Shore  Electric  Railway.  316 

Holland  Electric  Railway  Practice  [Vellguth]  707 

Holley  System,  Report  on    506 

Flolmes,  Walton   H   *618 

Houghton  County  Street  Railway  [Parker]..  *530 

Hudson  River  Tunnels  (see  Tunnels)    

Hudson    Valley    Railway,    Electric  Freight 

Locomotive    *590 

Huntington,  H.  E   509 

Hydraulic  Lift  for  Removing  Car  Wheels....  *520 

I 

Iloilo,  Electric  Railway  and  Lighting  Plant 

in    364 

Imposter,  Plausible   60,  386 


INDEX. 


v 


Incline  Railway,  Mount  Beacon   *752 

Indian  Territory,  First  Electric  Railway  in..  317 

Indiana:    Legal  Decision  on  Right  of  Way..  356 

 32,000- Volt  Transmission  System   *477 

 Interurban  Lines    682 

Indianapolis:    Car  Constrviction  in   *27 

 Indiana  &  Ohio  Traction  Company,  Plans 

of    317 

Interurban  Freight  Question   804 

 New  Road  in    365 

 Three-Cent   Fares,   Decision   Against. .583,  597 

Indianapolis,     Shelbyville     tk  Southeastern 

Road    642 

International  Tramway  Congress   707 

Interurban     Railways:     Competition  with 

Steam  Railroads  [Davis]    *375 

 Data  Needed  on  Rural  Lines   79S 

 Excursion  Business,  Lake  Shore  Electric 

Railway    779 

 Financial  Possibilities  of    62 

■  High  Speed  on,  Near  Cleveland   316 

 Importance  of  Good  Track  Construction.  473 

 Index  of  Articles  on   52 

 Los  Angeles    754 

 Massachusetts    *225 

 Michigan    308 

 Pennsylvania,  Western    562 

 Possibilities  of  Short  [Bell]    264 

 Private  Right  of  Way   495 

 Problems  of  [Armstrong]   310 

— —Service  on  Long  Lines   582 

 Track  and  Overhead  Construction  [Hodges]  484 

Iron,  Resistance  of   385 


Jersey   City:    North   Jersey   Street  Railway 

Company,  Annual  Report  of   386 

 Wheel  Wear  in    398 

Jungfrau  Mountain  Railway  [Vellguth]   *699 


Kansas  City:    Centrifugal  Railway  in... 

 Improvements  in   

■  Power  House  Damaged  by  Cyclone. 

 Merit  System   

Kelvin,  Reception  to   


589 
449 
*606 
747 

468 


Lake  Shore  Electric  Railway,  Excursion  Busi- 
ness   779 

Lamp,  Bifurcated  (  Crawford- Voelker)   *58 

Lansing,  St.  John  &  St.  Lo  i.  Railway  *19o,  *296 

Legal  Notes:     Accident  Claims   (See  Acci- 
dents)  71,  206,  320 

'  Decision  of   Right  of   Way  in  Pennsyl- 
vania   489,  490 

 Street  Uses    497,  510 

Liverpool:    Earnings  of  Tramways    222 

 Mersey  Railway,  Electric  Traction    476 

 Power  Consumption  in    438 

 Traffic  in    222 

Locomotives,  Electric :  European  Railways.*692,  *703 

 Freight   Locomotive   for   Hudson  Valley 

Railway    *590 

 Future  of    141 

 Statistics  on    161 

 Switching   (Lonsdale)    *742 

 Valtellina  Railway    *679 

London:     Cars  for  London  County  Council 

Railway    *592 

 Central  London  Railway,  Train  Vibration 

[Mallock]    609 

 Consolidation  of  Underground  Lines  in..  490 

 Fare  Rates,  Uniform    542 

 Great  Northern  &  City  Railway   *274 

 International  Tramways  Exhibition   636 

— Letters  from    108,  220,  359,  487,  642,  759 

 Metropolitan  Railway,  Order  for  Turbines 

 Omnibus    Trust   627 

■  Subway  Plans  in   *107,  *759 

 Traction  Conditions  in   48S 

—  Underground  Electric  Railway  Company..  586 

Long  Island  Railroad  Tunnel  in  Brooklyn   *628 

Los  Angeles  Interurban  Electric  Railways..  754 

Louisiana,  Interurban  System  for   641 

Louisville  Relief  Association,  Report  of   167 


M 

Maine,  Electric  Railway  Construction  in   357 

Maintenance  nf  Car  Parts  in  Newcastle  c*267 

Management  of  Men   544,  c635 

Managers:     British   Demand  for   309 


Managers  (Continued): 

 Value  to,  of  Inspection  of  Other  Roads..  475 

Manchester,  Large  Power  Station  in   109 

Manual  of  Statistics    632 

Maps:    Aurora,  Elgin  &  Chicago  Railway....  145 

 Brighton,  England    13 

 Brockton  &  Plymouth  Street  Railway   393 

 Cleveland  &  Eastern  Railway   654 

 Cleveland,  Showing  Franchise  Rights  in..  457 

 Cleveland  and  Toledo  Interurban  Service.  779 

 El  Paso  Electric  Railways   585 

— Grand  Rapids,  Holland  &  Lake  Michigan 

Railway    330 

— Great  Northern  &  City  Railway   275 

 Hamburg    12 

— Hartford  &  Springfield  Street  Railway...  83 

— Hempstead  &  Freeport  Traction  Co  60,  801 

 Houghton  County  Street  Railway,  Mich.  530 

 Indiana  Interurban  Lines    632 

 London  Railways   586,  759 

 Los  Angeles  Railways   754 

 Michigan  Interurban  Railways   308 

 New  York  State  Railways   807 

 Newcastle-on-Tyne    550 

 Ohio  Interurban   Railway   607 

 Pennsylvania  Interurban  Railways   567 

 Providence,  Warren  &  Bristol  Railway...  255 

 Syracuse  Street  Railways   523 

 Trappe&  Limerick  &  Oley  Valley  Railways  778 

 Trenton's  Electric  Railway  Connections..  631 

 Union    Traction    Company,    of  Indiana, 

Showing  Transmission  System    477 

 Vienna.   Showing  Present  and  Proposed 

Railways   447 

 Worcester,  Showing  Railways   225,  420 

Martin,  C.  C,  Dinner  to   364 

Massachusetts,  Interurban  Railways  in   225 

 Legislature  Doings    615 

Massachusetts  Railroad  Commissioners:  Re- 
port   199 

 Specifications  of    443 

McCormack,  Ira  A   596 

Meade,  R.  W   *3S7 

Mechanical  Stokers:    Roney    *569 

— Test  of    55 

Melbourne,  Proposed  Electric  Construction  in  104 

Merit  System  for  Employees:    Birmingham..  151 

 Elmira,  Brown  System  „  *258,  271 

Merry-Go-Rounds    *299 

Mersey  Railway.  Electric  Traction  476,  497 

Mexico:    Car  for    *365 

 European  Rails  in    386 

 Power  Transmission  in    345 

Michigan:    Houghton  County  Street  Railway.  "*530 

— Interurban  Electric  Railways  in    *308 

Milli-Voltmeter,  Use  of    271 

Miners'  Strike    626 

Miniature  Railway    *298 

Minneapolis:    Trolley  Wire  Hangers  Used  in.  *402 

— Twin     City     Rapid     Tiansit  Company: 

  Bank  to  Payee    708 

  Annual  Report  of   184 

 Daily  Reports   ,   538 

  System  of    *233 

Mitten,  T.  E   *70 

Money,    Senator,    on    Washington.    D.  C, 

Street  Railway    5S1 

Monthly  Street  Railway  Report  [Duffy]   709 

Motors:    Capacity  of,  in  Relation  to  Schedule 

Speed    (see  Acceleration)    

 Four  Motor  Equipments  [Armstrong]  . . .  310 

 Heating  of  Railway  Motors  [Armstrong].  781 

— -Inerta  of  Rotating  Parts  of  [Storer]   436 

 Inspection  of    716 

 Maintenance  of,  in  Minneapolis   238 

— Motor  Repairs  and  Trolley  Systems   561 

— Novel  Combination  of  Polyphase  Motors 

for  Traction  Purposes  [Danielson]   *637 

— Polyphase  Motors.  Possibilities  of  [Arm- 
strong]   310 

—  Selection    ami    Rating    of    [Potter]  434; 

[Storer]  481;  [Jones]    613 

 Single-Phase  Motors  for  Heavy  Railroad 

Service,  798;'  [Arnold]    S04 

 Single-Phase,  to  be  Used  in  Lansing   "196 

 Speeds  of  38-hp  Motor  [Potter]   434 

 Systems   of   Motors   on    Short  Railways 

[Swinburne]    502 

 (See  also  Acceleration.) 

Multiple-Unit  System:    French  Western  Rail- 
way   "703 

 New  (I.  D.  Co.)   *345 

 Northwestern  Elevated,  Chicago   7s0 

 Patent  on  (Sprague)    477 

Municipal    Ownership:     <>nly    American  In- 
stance of    328 


Municipal  Ownership  (Continued): 

 San  Francisco   578,  818 

 Vote  in  Chicago    453,  468 

Municipal  Tramways  in  Great  Britain    410 

National    Association    of    Railway  Commis- 
sioners, Convention  of   354 

N 

National  Order  of  Chartered  Accountants   709 

New    England   Street   Railway   Club,  Meet- 
ing of   310,  379,  484 

New  Hampshire,  Street  Railways  in   164 

New    Jersey:      Polyphase    Distribution  for 

North  Jersey  Street  Railway  Company..  610 

—Proposed  Franchise  Tax  in   384 

 Statistics  of  Railways  in    448 

New  Orleans,  Strike  in   383  ,  449,  452 

New  Orleans  Consolidation    611 

New  Publications    5S,  746 

New    York    Central    Railroad:  Electrical 

Equipment  of  Tunnel   87,  97 

 Power  Required  to  Operate  Trains  Be- 
tween Mott  Haven  Junction  and  Grand 

Central  Station  [Arnold]  799,  809 

 Tunnel  Bills  Vetoed    506 

 Tunnel  Disaster,  Report  on   202 

 Tunnel  Problem   80,  373 

 (See  also  Non-Combustible  Cars.)    

New  York  City:    Brooklyn  Tunnel  Contract..  655 

 Crowded  Cars   \.   605 

 Interborough  Rapid  Transit  Railway  Com- 
pany   525 

 Manhattan  Railway:    Change  in  Person- 
nel   109 

  Opening  of    *82 

 ■      Power  Station  of   *64,  115 

  Warned  Against  Third  Rail    634 

 Metropolitan     Street     Railway:  "Car 

Ahead"  Ordinance    497 

  Drafting  Department  of   *   *47K 

  Elm  Street  Franchise    31 

  Express  Service    *245 

  Flat  Wheels  on  Cars    582 

  Merger  of  215,  222,  307,  382  ,  467 

Old  Age  Pensions  328,  337,  819 

  Steam  Plant    *569 

  Stockrooms  of    *41 

— Pennsylvania  Railroad  Tunnel   314,  358,  50S 

— Rapid    Transit    Plans   for   Greater  New 

York    625,  634,  649 

— Rapid  Transit  Subway:    East  Side  Exten- 
sion   525 

  Engine  Contracts    311 

  Power  Plant  a  Nuisance   818 

  Progress  on    313 

 Taxation  of  Franchises  in   98 

 Subway  for  New  Jersey  Tunnel    664 

 Tunnel  Bills  Vetoed    506 

New  York  City  &  Portchester  Railway  (see 

Portchester)     

N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  War- 
ren &  Bristol  Division    *255 

New  York  State:    Franchise  Taxation  in... 450,  614 
— Policemen     and     Street    Railway  Com- 
panies   563,  612 

 Report  of  Railroad  Commissioners    84 

 Street  Railway  Development   806 
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Railway    **43 
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As  has  been  the  case  with  the  majority  of  street  railways, 
the  extensive  system  of  the  Hamburg  Street  Railway  Com- 
pany is  the  result  of  evolution  from  a  very  small  beginning. 
The  growth  has  been  due  not  only  to  the  extension  of  the 
company's  own  lines,  but  also  the  absorption  of  a  number 
of  competitive  roads.   The  original  horse  car  line  of  Ham- 


time  past  electricity  has  been  the  motive  power  on  this 

In  1881  the  Strassen-Eisenbahn-Gesellschaft,  the  subject 
of  this  article,  and  which  had  been  incorporated  a  short 
time  previously,  was  consolidated  with  the  Pferde-Eisen- 
bahn-Gesellschaft.    In  1884  an  English  syndicate  formed 
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burg  was  owned  by  the  Pferde-Eisenbahn-Gesellschaft, 
which  was  founded  in  1864,  and  its  first  line  was  put  in 
operation  on  Aug.  16,  1866.  This  road  was  in  a  prosperous 
condition  up  to  1877,  which  may  be  accounted  for  by  the 
high  fares  which  it  was  the  practice  at  that  time  to  collect. 
In  1877,  on  account  of  the  increased  traffic  density,  the 
main  line  was  changed  over  to  steam,  which  step  proved  a 
success  from  an  engineering  as  well  as  financial  standpoint. 

In  1870  the  Hamburg-Altonaer  Pferdebahn  (the  present 
Hamburg-Altonaer  Centralbahn-Gesellschaft)  was  found- 
ed. This  company,  even  up  to  the  present  time,  is  an  inde- 
pendent company,  and  will  probably  remain  so  for  a  long 
time,  because  the  company's  financial  and  other  conditions 
are  not  conducive  to  fusion  with  other  roads.    For  some 


the  Hamburg-Altona-North-Western  Tramway  Company, 
Limited,  which  was.  later  called  the  Hamburg-Altonaer 
Trambabn-Gesellschaft. 

In  1886  the  Strassen  Eisenbahn-Gesellschaft,  at  the  re- 
quest of  the  municipality,  carried  on  a  series  of  experiments 
with  two  accumulator  cars,  designed  by  Engineer  Hubert, 
and  this  service  was  continued  until  the  end  of  that  year. 
Fortunately  for  the  company,  as  well  as  for  the  street  rail- 
ways of  Germany  in  general,  these  experiments  soon 
showed  that  this  power  was  a  complete  failure  for  street 
railway  service.  The  cars  could  not  ascend  the  grades  at 
all  times,  and  frequently  became  stalled,  so  that  the  pas- 
sengers were  compelled  to  alight  to  relieve  the  motors. 
It  may  be  confidently  stated  that  if  these  experiments  had 
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been  successful,  not  only  the  Hamburg  road,  but  those  in 
many  European  cities,  would  have  been  equipped  with  the 
accumulator  instead  of  the  trolley  system.  The  result  of 
this,  as  evidenced  by  the  failure  of  the  accumulator  system, 
would  have  been  that  the  roads  so  equipped  could  not  have 
met  the  demands  of  growing  traffic,  and  many  roads  now 
in  existence  would  never  have  been  started,  on  account  of 
the  prohibitory  initial  cost.  When,  some  years  later,  a 
few  advocates  of  the  accumulator  system,  desiring  to  bring 
it  again  to  the  front,  denounced  the  trolley  system  as  dan- 
gerous, the  Hamburg  officials  took  no  heed  of  their  argu- 
ments, because  the  Hubert  trials  of  eight  years  ago  were 
still  fresh  in  their  minds. 

In  1887  another  horse  car  line  was  started  in  Hamburg, 


as  to  the  Prussian  town  of  Wandsbek,  which  adjoins  Ham- 
burg. 

Besides  the  Hamburg  Strassen-Eisenbahn-Gesellschaft, 
there  still  exists  the  Hamburg- Altonaer  Centralbahn- 
Gesellschaft,  founded  in  1878.  This  company  owns  a 
single  line  about  7^  km  in  length,  which  runs  through  the 
heart  of  the  district  between  Hamburg  and  Altona,  a  very 
favorable  location.  At  present  the  Strassen-Eisenbahn- 
Gesellschaft  of  Hamburg  owns  138.83  km  of  track,  most 
of  it  being  double-track.  All  of  this  track  is  used  for 
through  passenger  traffic,  and  if  we  add  to  this  all  switch- 
ing, depot  and  other  tracks,  the  total  will  be  260  km.  In 
addition,  the  company  uses  5.67  km  of  the  Central  Com- 
pany's tracks,  while  the  latter  makes  use  of  some  of  that 
of  the  Strassen-Eisenbahn-Gesellschaft. 

The  franchise  conditions  in  Hamburg,  while  they  differ 
but  little  from  those  of  other  German  companies,  have 
served  largely  as  a  model  for  other  cities,  on  account  of 
the  early  introduction  in  Hamburg  of  electricity.  There 
are,  nevertheless,  few  cities  which  exact  such  large  pay- 
ments from  a  street  railway  company  as  Hamburg.  At 
the  termination  of  the  franchise,  in  1922,  all  tracks  and 
buildings  within  the  city  limits  of  Hamburg  will  belong  to 
the  city,  free  of  cost ;  in  Altona  even  the  trolley  line  and 
poles,  as  well,  will  lapse  to  the  city.    Up  to  within  a  few 
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viz.,  the  Grosse  Hamburg-Altonaer-Strass- 
enbahn-Gesellschaft,  which  was  consoli- 
dated with  the  Strassen  Eisenbahn-Gesell- 
schaft  in  1891.  At  this  time  the  system, 
which  embraced  all  the  roads  in  the  city, 
with  the  exception  of  the  Centralbahn,  un- 
derwent a  considerable  expansion,  which, 
however,  received  a  temporary  check  dur- 
ing the  cholera  year  of  1892.  During  this 
time  the  officials  carefully  studied  the  sub- 
ject of  the  application  of  electric  power  to 
street  railway  conditions,  owing  largely  to 
the  success  of  the  experimental  road  op- 
erated by  the  Thomson-Houston  Company, 
of  America,  at  the  industrial  exhibition  held 
in  Bremen  in  1890.  The  Hamburg  Municipality  was  suf- 
ficiently broad-minded  to  permit  the  construction  of  an 
overhead  line  within  the  city's  interior.  This  first  trolley 
line  was  opened  in  March,  1894,  and  was  an  immediate 
financial  success.  The  electrification  of  the  entire  system 
was  concluded  at  the  close  of  1897,  and  to-day  there  are 
only  two  short  suburban  lines,  about  6  km  in  length,  which 
are  not  electrically  equipped,  and  probably  will  not  be  for 
some  time  to  come,  on  account  of  the  franchise  conditions 
which  have  been  imposed.  In  June,  1897,  the  steam  road 
was  also  electrically  equipped,  and  the  last  steam  train  dis- 
appeared from  the  streets  of  Hamburg.  In  1899  the  Ham- 
burg-Altonaer  Trambahn-Gesellschaft  founded  in  1884  was 
absorbed,  which  road  had  in  the  meantime  been  electrically 
equipped,  and  embraced  a  considerable  territory,  especially 
in  the  adjoining  town,  Altona.  It  should  be  added  here 
that  many  of  the  lines  of  the  Strassen-Eisenbahn-Gesell- 
schaft  of  Hamburg  extend  into  Prussian  territory,  as  well 
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years  the  company  had  to  do  considerable  paving.  This 
compensation  was  changed  recently,  however,  to  a  per- 
centage of  the  company's  surplus  after  the  payment  of  a 
6  per  cent  dividend,  beginning  with  25  per  cent,  and  for  a 
10  per  cent  dividend  amounting  to  50  per  cent.  Further- 
more, for  each  passenger  carried,  whether  he  pays  a  10  or 
30  pfg.  fare,  the  company  is  to  give  the  city  1  pfg.  As  the 
average  fare  is  n£  pfg.,  this  payment  amounts  to  about  9 
per  cent  of  the  gross  receipts.  The  city  also  takes  5  per 
cent  of  all  money  received  for  season  tickets. 

These  various  taxes  are  by  far  the  most  onerous  of  any 
paid  by  any  German  company.  The  plan  has  its  good  and 
its  bad  side.  The  bad  side  is  that  the  company  has  to  pay 
a  large  sum  of  money.  The  good  side  is  that  the  city,  if 
it  desires  to  give  a  franchise  to  a  competitive  road,  must 
impose  similar  conditions,  a  circumstance  which  has  pre- 
vented other  roads  from  invading  the  field  of  the  Hamburg 
Street  Railway  Company.  The  public  in  general,  of  course, 
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is  not  particularly  pleased  with  the  arrangement,  as  it  pre- 
vents the  railway  company  reducing  its  fares  to  that  usual 
in  German  cities,  viz.,  10  pfg.,  and  introducing  other  traffic 
facilities. 

ORGANIZATION 

The  organization  of  the  road  is  as  follows :  As  with  all 
German  roads,  there  is  first  a  supervising  board  (auf- 
sichtsrat),  composed  of  stockholders,  mostly  bankers.  Such 
a  board  takes  part  in  a  company's  management  only  in  so 
far  as  it  receives  and  passes  on  all  recommendations  of  the 
board  of  directors.  This  action  is  nearly  always  favorable 
and  pro  forma,  because  most  of  the  members  of  the 
board  possess  no  technical  knowledge.  They  are 
simply  men  who  look  after  the  financial  interests  of  the 
stockholders  and  see  that  the  laws  are  not  violated.  The 
responsible  head  of  the  company  is  the  manager  (direktor), 
or  the  general-direktor,  in  case  there  is  a  board  of  man- 
agers. His  right-hand  man  is  the  general  secretary.  Di- 
rectly beneath  him  are: 

1 — The  oberingenieur,  or  chief  engineer,  of  rolling  stock 
and  equipment. 


amount  of  money  invested  in  the  Hamburg  Company,  on 
account  of  the  consolidation  with  it  of  other  lines,  for  which 
very  little  cash  was  required,  an  exchange  of  stock  in  cer- 
tain ratios  having  been  generally  agreed  upon.  It  may,  how- 
ever, be  stated  with  considerable  accuracy  that  the  capital 
stock  amounts  to  about  50,000,000  marks,  of  which  about 
8,500,000  marks  have  been  expended  on  buildings  and  real 
estate,  about  15,000,000  marks  on  cars  and  electrical  equip- 
ments and  about  26,500,000  marks  on  tracks  and  the  com- 
pany's share  of  street  maintenance.  In  connection  with 
this,  it  should  be  stated  that  the  company  does  not  generate 
its  own  current,  but  buys  it  from  another  company,  which 
also  owns  the  main  feeder  cables  of  the  distribution  system. 

TRACK  CONSTRUCTION 

Although  the  Hamburg  road  was  the  first  on  the  Conti- 
nent to  introduce  the  electric  system  on  a  large  scale,  it 
has  not  suffered  from  earl}  mistakes,  as  have  most  other 
companies.  This  is  due  largely  to  the  fact  that,  in  spite  of 
advice  to  the  contrary  and  considerable  ridicule,  the  com- 
pany originally  built  a  very  heavy  track  and  substructure. 


VIEW^ON  JUNGFERNSTIEG,  SHOWING  ROW  OF  HANDSOME  DOUBLE  BRACKET  POLES 


2 —  The  oberingenieur  of  the  superstructure,  which  in- 
cludes track  and  pavements. 

3 —  The  architect  of  new  buildings,  who  also  has  the 
management  of  all  buildings. 

Directly  under  the  ober  or  chief  engineer,  are  (a)  the 
technische  inspektor,  or  superintendent  of  operation,  and 
(b)  the  werkstattenchef,  or  shop  foreman.  The  former 
is  responsible  for  the  operation  of  the  road,  for  the  new 
construction  and  maintenance  of  trolley  lines  and  the  elec- 
trical equipment  of  the  cars.  He  gives  orders  to  the  repair 
men,  who  inspect  the  cars  every  morning  before  they  start 
out,  test  the  brakes  and  make  slight  repairs.  The  shop 
foreman  (b)  is  the  official  who  is  responsible  for  the  build- 
ing of  new  cars,  repairs  to  car  bodies,  trucks,  wheels,  etc. 
This  official,  as  well  as  the  architect,  has  an  engineer  as- 
sistant. The  superintendent,  mentioned  under  (a),  has 
two  assistants. 

Reporting  also  to  the  general  director,  or  manager,  are 
also  the  cashiers  and  head  bookkeeper,  while  the  entire 
control  of  traffic  comes  under  the  charge  of  the  general 
secretary. 

CAPITALIZATION 

It  is  a  somewhat  difficult  matter  to  arrive  at  the  exact 


Low,  broad  rails,  weighing  as  much  as  53  kg  per  meter 
(about  106  lbs.  per  yard),  are  used  throughout.  The  web 
of  the  rail  is  16  mm  (f  in.)  thick,  which  permits  the  use 
of  a  substantial  joint-plate. 

The  American  engineer  often  wonders  why  the  cross-tie 
construction  is  not  in  general  use  in  Germany,  the  same 
being  very  reliable  and  not  very  costly.  He  may  be  an- 
swered by  the  fact  that  German  roads  are  generally  built 
through  narrow  city  streets,  where  the  municipality  lays 
great  stress  on  the  excellence  of  the  pavement.  Cross-ties 
and  well-paved  streets,  however,  do  not  harmonize  very 
well,  because  the  foundation  frequently  becomes  uneven, 
and  a  construction  without  the  use  of  cross-ties  must  be 
adopted.  Such  a  construction  is  more  costly  to  maintain, 
and  is  responsible  for  the  rail  and  track  sections  in  use  in 
Germany,  which  differ  considerably  from  the  American 
types.  For  the  same  reason  the  grooved  girder  rail  (Ril- 
lenschiene)  is  used  in  Germany.  It  must,  furthermore,  be 
kept  in  mind  that  in  Europe,  on  account  of  the  narrowness 
of  the  streets,  there  is  no  law  forbidding  vehicles  to  use  the 
car  tracks,  which  also  compels  the  use  of  the  grooved 
rail.  The  groove  is  32  mm  (ij  in.)  in  width  and  equally 
deep.    The  inner  flange  or  lip  is  15  mm  (9-16  in.)  wide, 
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and  head  of  the  rail  is  60  mm  (2$  in.)  in  width,  so  that  the 
total  width  at  the  top  is  107  mm  (4  3-16  ins.).  The  base 
is  130  mm  (5^  ins.)  wide.  The  web,  instead  of  being  in 
the  center  of  the  rail,  as  is  customary,  is  slightly  to  one 
side,  so  that  the  downward  pressure  of  the  wheel  is  in 
a  vertical  line  with  the  center  of  the  web.  The  pressure 
acts,  therefore,  directly  over  the  center  of  the  base,  while 
in  most  other  rails  the  pressure  acts  eccentrically,  which 
results  in  a  tilting  of  the  rail.  This,  in  turn,  will  loosen 
the  rail  and  cause  water  to  enter  between  the  rail  and  pave- 
ment, destroying  the  railbed  and  entailing  much  expense. 

For  similar  reasons  the  company  has  dispensed  with 
the  usual  form  of  round  or  flat  tie-rods,  which  do  not  pre- 
vent the  tilting  of  the  rail.  Instead,  the  company  uses  a 
special  section  of  flat  rod,  which  is  stood  on  its  narrow 
edge,  embraces  the  rail  base  by  means  of  an  extension  and 
is  secured  by  a  wedge.  It  will  be  readily  seen  that  by  firmly 
holding  the  rail  base  at  the  center,  directly  below  the  line  of 


allows  the  wheels  to  run  on  the  flanges,  while  the  car  de- 
pends mainly  for  guidance  on  the  inner  wheels.  The  diam- 
eter of  the  wheel,  through  the  flanges,  has  such  a  relation  to 
the  diameter  at  the  tread,  that  by  the  running  of  the  outer 
wheels  on  the  flanges,  the  axles  naturally  describe  a  curve 
of  35-m  radius. 

It  was  feared  at  first  that  the  use  of  shallow  rails  at 
curves  would  cause  the  cars  to  jump  the  rails,  but  no  such 
case  is  on  record  in  Hamburg,  where  the  traffic  is  very 
heavy,  although  the  wheel  flanges  are  14  mm  in  depth. 
The  company  contends  that  owing  to  the  binding  effect 
of  the  ordinary  grooved  rail,  and  the  unavoidable  slight 
variations  in  gage,  which  are  bound  to  occur  in  tracks  laid 
in  paved  streets,  the  attempt  to  use  a  deep  groove  on  both 
outside  and  inside  rail  is  far  less  safe  than  to  employ  one 
guiding  groove,  because  there  can  be  no  such  binding  of 
the  wheel  flanges.  There  is  also  no  screeching  around 
curves,  and  in  consequence  it  has  been  found  not  neces- 
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maximum  pressure,  the  rail  is  less  liable  to  shift  out  of  its 
original  position. 

The  joint-plate,  see  page  5,  which  is  850  mm  (33  ins.)  in 
length,  is  also  carried  under  the  base  of  the  rail,  and  is 
tightened  by  means  of  six  bolts.  The  fear  expressed  at  the 
time  these  plates  were  introduced  that  a  triple  fit  (below 
the  rail  base,  above  the  same,  and  below  the  head)  could 
not  be  simultaneously  obtained,  has  not  been  borne  out 
in  practice.  The  results  are  so  gratifying  that  other  roads 
have  adopted  this  construction. 

The  rails  are  rolled  from  what  is  known  as  Thomas-fluid 
steel,  having  a  tensile  strength  of  72  kg  per  sq.  mm  (102, 
400  lbs.  per  sq.  in.).  The  homogeneity  of  the  material  is 
determined  by  means  of  acid  tests.  The  tie-rods  used  have 
a  tensile  strength  of  from  40  to  50  kg  per  sq.  mm. 

WHEEL  TIRES  AND  CURVE  CONSTRUCTION 

Steel  tired  wheels  are  used  throughout,  the  material  be- 
ing Excelsior  steel,  having  a  tensile  strength  of  80  kg.  If 
has  been  found  very  satisfactory,  and  there  is  no  case  on 
record  in  Hamburg  of  a  wheel  flange  having  broken,  no 
matter  how  much  it  has  been  worn.  The  only  trouble  ex- 
perienced with  the  tires  was  that  originally  the  treads  wore 
much  more  rapidly  than  the  flanges,  which  showed  a 
tendency  to  become  very  long  and  thin  at  the  edge,  owing 
to  the  grooved  rail  used.  To  overcome  this  tendency,  and 
obviate  the  frequent  necessity  of  turning  down,  the  com- 
pany adopted  the  expedient  of  using  for  the  outer  rail  of 
all  curves  cf  30-m  or  less  radius,  shallow  grooveu  rails, 
which  differ  from  the  grooved  rails  used  elsewhere  on  the 
system,  in  having  a  groove  only  8  mm  in  depth.  This 


sary  to  grease  the  rails  at  curves.  The  rails  on  curves  are 
laid  with  a  super  elevation  of  one  in  twenty.  The  only 
trouble  experienced  with  the  plan  was  that  while  the  wear 
on  flanges  and  treads  was  more  equalized,  it  was  not  suf- 
ficiently so,  so  that  the  company  is  now  using  the  shallow 
grooved  rail  on  the  outside  of  all  curves  up  to  75  m;  this 
has  resulted  in  the  uniform  wear  sought.  These  shallow 
rails  are  also  used  in  the  construction  of  built-up  crossings, 
and  this  has  the  effect  that  the  car  runs  over  the  crossing 
on  its  flanges,  and  there  is  no  jumping  across  grooves. 
Finally,  it  should  be  stated  that  the  gage  on  the  curves 
where  the  shallow  grooved  rails  is  used  is  made  tighter, 
and  the  rule  is  to  make  the  gage  1432  mm,  instead  of 
1435  mm. 

BONDING  AND  TRACK  SUB-BASE 

The  rails  are  double  bonded  by  channel  pin  bonds,  with 
copper  bond  wire,  8.8  mm  in  diameter. 

More  than  one-half  of  the  entire  track  is  laid  on  a  bal- 
last of  coarse  gravel  or  broken  stone.  The  latter  method 
has  given  the  best  satisfaction,  has  required  the  least  main- 
tenance, and  has  insured  the  easiest  riding.  Concrete 
foundations  have  not  been  found  very  satisfactory,  al- 
though the  company  laid  a  cushioning  material  between 
the  rail  and  the  concrete,  which  insures  easy  riding  and 
checks  the  wear  on  the  concrete.  Concrete  has  only  been 
used  when  the  entire  street  had  such  a  foundation,  and 
it  was  out  of  the  question  to  use  any  other  method.  As 
an  intermediate  material  between  the  concrete  and  rail, 
asphalt  has  been  used,  a  layer  being  laid  2  cm  (13-16  ins.) 
in  thickness.   It  was  of  course  impossible  always  to  have 
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a  space  of  2  cm  between  rail  and  concrete,  and  in  case  the 
space  was  less,  the  asphalt  was  poured  in.  When  the 
space  available  was  2  cm,  powdered  asphalt  was  mixed 
with  sand,  and  the  mixture  was  put  into  place  by  tamp- 
ing. The  depth  of  the  concrete  base  below  the  rails  is  20 
cm  (8  ins.),  and  consists  of  seven  parts  of  broken  stone  and 
one  part  of  cement.  The  paving  blocks  are  laid  in  a  mix- 
ture of  three  parts  of  stone  and  one  part  of  cement.  It 
should  be  remarked  that  Hamburg  has  very  few  asphaJted 
streets,  which  makes  the  maintenance  of  the  tracks  a  diffi- 
cult matter.  In  the  streets  of  heavy  traffic  concrete  pave- 
ments are  largely  used,  the  cracks  being  filled  with  asphalt, 
the  best  quality  costing  24  marks  per  sq.  m. 

Ample  provision  has  been  made  for  the  drainage  of  the 
tracks  and  switches.  Wherever  there  is  a  change  of  grade, 
the  flange  of  the  rail  and  bottom  of  the  groove  are  cut  away 
for  a  distance  of  20  cm  (8  ins.),  and  a  cast-steel  piece  is  in- 


nary  vehicle  to  pass  alongside  of  the  car.  This  rule  also 
holds  for  side  streets,  and  has  often  necessitated  the  re- 
duction of  the  width  of  sidewalks  at  the  railway  company's 
expense.  For  a  distance  between  rail  centers  of  2.65  m  the 
street  must  be  9.65  m  wide  in  order  to  comply  with  the 
above  regulation.   This  has  been  found  feasible  in  all  the 
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serted  with  an  outlet,  which  terminates  below  in  a  pipe 
connecting  with  the  city  drainage  system.  The  insertion 
of  such  a  device  costs  about  300  marks  ($75)  per  double 
track,  and  along  the  entire  266  cm  (166  miles)  of  track 
there  are,  in  all,  more  than  300  such  drains. 

Switch  tongues  are  constructed  of  Siemens-Martin  cast 
steel  in  one  piece,  and  the  material  has  a  tensile  strength 
of  at  least  65  kg  per  sq.  mm.  Movable  tongues  are  counter- 
weighted.  The  counterweight  case  is  not  drained  and  the 
accumulated  water  is  removed  by  means  of  a  hand  pump. 
The  switch-boxes,  which  are  controlled  by  levers,  how- 
ever, are  connected  to  the  city 
drainage  system.  The  company 
is  opposed  to  the  use  of  those 
switches  which  are  automatically 
set  by  the  cars,  and  prefers  either 
those  set  by  the  motormen,  or 
those  operated  by  switchmen.  In 
1899  the  company  tried  switches 
having  two  tongues,  a  common 
type  in  Germany,  but  they  were 
not  found  satisfactory,  and  only 
one-tongued  switches  are  in  use 
at  present.  At  only  two  points 
along  the  lines,  where  traffic  is 
very  dense  (216  scheduled  cars 
every  hour),  are  switchmen  used. 
The  tongues  of  the  switches  are  4 
m  (13  ft.  1  in.)  long,  and  the  fact 
that  their  length  is  considerable, 
probably  accounts  for  their  suc- 
cessful working. 

Crossings  are  made  up  of  ser- 
vice rails,  with  their  joints  cast  to- 
gether, after  the  usual  style,  with 
cast  iron.  ' 

The  tracks  are  always  laid  in  the  center  of  the  streets. 
The  distance  between  double-track  centers  is  2.65  m  (8  ft. 
8  ins.),  so  that  there  is  a  space  of  .65  m  (26  ins.)  between 
two  passing  cars,  which  are  2  m  (6  ft.  6  ins.)  in  width.  This 
space  allows  a  stout  policeman  to  stand  between  the  two 
cars.  A  double  track  is  permitted  on  the  streets  only 
where  sufficient  room  is  left  at  each  side  to  allow  an  ordi- 
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suburbs,  not  always,  however,  in  the  city  itself,  and  very 
seldom  in  Altona. 

OVERHEAD  CONSTRUCTION 

The  trolley  system  is  used  throughout.  In  the  narrow 
streets  the  trolley  wire  is  suspended  from  wall  rosettes, 
fastened  to  the  houses;  wherever  such  a  rosette  was  not 
permitted,  poles  were  erected.  In  the  suburbs  poles  are 
used  almost  exclusively,  set  35  m  apart.  Stranded  span 
wires,  6  mm  in  diameter  (No.  2  wire),  carry  the  trolley 
wire.   Only  Mannesman  steel  tube  poles  are  used,  and  are 


HOSE  BRIDGE 

capped  on  top  by  an  ornamental  hood.  The  poles  used  on 
tangents  are  designed  to  have  a  tensile  strength  of  200  kg, 
while  1000  kg  is  the  figure  prescribed  for  the  poles  used  at 
curves. 

(  hi  Jungfernstieg,  a  view  of  which  is  shown  in  the  illus- 
tration on  page  3,  and  which  is  one  of  the  finest  streets  in 
Hamburg,  some  special  and  very  attractive  double  bracket 
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poles  have  been  used.  They  are  m  high  and  17  m  wide, 
that  is,  the  brackets  extend  out  on  each  side  Si  m,  and  the 
ornamentation  and  scrolls  are  beautiful  specimens  of  cop- 
persmith work.  The  cost  of  these  poles,  installed,  was 
about  10,000  marks  each.  On  account  of  their  appear- 
ance, the  people  in  Hamburg  have  nicknamed  the  street 
Galgen  Allee  (Gallows  Alley).  The  tops  of  the  poles  are 
surmounted  by  arc  lights. 

The  trolley  wire  used  in  the  suburbs  is  a  No.  o,  8.3  mm 
in  diameter,  while  within  city  limits  a  No.  000  wire,  having 
a  figure  8  section,  with  cross  section  of  80  sq.  mm,  is  used 
Recently  a  wire  having  a  rectangular  shape,  but  rounded 
at  the  four  corners,  has  been  introduced.  The  thickness  of 
this  wire  is  8  mm  (5-16  in.),  and  the  area  is  90  sq.  mm 
(157,880  circ.  mils).  Experience  has  shown  that  it  is  a 
simple  matter  to  string  this  wire. 

To  guard  against  contact  between  fallen  telephone  and 
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trolley  wires,  wooden  strips  are  secured  above  the  wire, 
and  are  covered  by  a  roofiing  of  thin  tin.  They  are  mount- 
ed on  metal  pins,  soldered  to  the  trolley  wire  every  meter. 
These  devices,  however,  have  not  given  thorough  protec- 
tion in  the  past.  The  telephone  wires,  in  the  act  of  falling, 
roll  up  and  frequently  make  contact  with  the  trolley  wire 
from  below.  The  device  has  to  be  employed,  however, 
because  the  government  prescribes  its  use,  in  order  to  pro- 
tect its  telephone  system.  It  is  useless  and  costly,  and 
makes  the  otherwise  sightly  trolley  wires  look  cumbersome 
and  objectionable. 

Out  of  the  ten  cases  of  broken  wires  which  have  oc- 
curred on  the  system  since  it  was  put  in  operation,  seven 
were  caused  by  the  wires  parting,  two  were  caused  by 
breakage  of  the  span  wires,  and  one  was  due  to  the  burning 
out  of  an  insulating  support.  The  number  of  wire  breakages 
is  the  smallest  in  Germany,  taking  into  account  the  extent 
of  the  system  and  the  traffic,  which,  since  1894,  has  been 
over  100  million  motor  car  kilometers.  It  is  due  to  the 
careful  inspection  and  maintenance  of  the  line.  The  tech- 
nical inspector  has  worked  out  a  plan,  according  to  which 
each  point  of  a  wire  is  inspected  within  a  period  of  14 
days. 

The  tension  on  an  8.3  mm  trolley  wire  is  400  kg,  which 
is  measured  by  means  of  a  dynamometer.  When  the 
warm  weather  approaches,  small  pieces  are  cut  out  of  the 
trolley  wire  at  convenient  points,  so  as  to  make  the  wire 
shorter.  These  pieces  are  replaced  when  the  cold  weather 
sets  in.  The  trolley  wires  passing  along  streets  where  the 
traffic  is  very  heavy  are  replaced  every  three  years,  be- 
cause they  are  worn  out  in  about  that  time,  especially  at 
the  curves  and  switches.  At  certain  points  the  wire  is  sub- 
ject to  the  wear  of  the  trolley  wheels  of  108  cars  every 
hour,  not  counting  any  extra  cars  during  rush  hours. 

POWER  STATION  >  •  ;  t 

Current  for  the  Hamburg  lines  was  supplied  up  to  within 
a  half-year  ago  by  one  of  the  power  stations  belonging  to 


the  Hamburg  Electricitats  Werken  Aktiengesellschaft,  from 
which  company  the  current  was  purchased.  The  current 
for  the  Altona  lines  was  supplied  from  a  second  station 
belonging  to  the  same  company.  The  territory  fur- 
nished from  the  Altona  station  is  not  very  large, 
but  that  from  the  Hamburg  station  is  very  exten- 
sive. The  contract  calls  for  a  minimum  voltage  of 
490  and  a  maximum  of  540.  The  distance  between  the 
station  and  the  furthest  feeding  point  is  8  km,  and  to  the 
end  of  the  trolley  wire  even  10  km  (6.2  miles). 
The  point  where  the  greatest  amount  of  current  passes  into 
the  trolley  system  has  passing  through  it  800  amps.,  and 
recently  no  new  feeding  points  have  been  selected  which 
do  not  require  at  least  500  amps.  A  larger  number  of 
smaller  feeding  points  might  be  more  economical,  but  the 
frequent  burning-out  of  the  feeder  fuses  would  cause  many 
disturbances  in  traffic. 

The  current  is  measured,  not  at  the  switchboard,  but  at 
the  feeding  points,  and  payment  is  made  accordingly.  The 
cables  and  return  wires  belong  to  the  company  furnishing 
the  current,  which  is  also  responsible  for  any  damages  due 
to  electrolysis,  a  point  which  was  probably  not  thought  of 
when  the  contract  was  made.  Both  companies  have  at 
each  feeding  point  wattmeters,  which  are  placed  in  a  small 
house  on  the  street.  There  are  in  all  thirty-three  feeding 
points,  which,  for  economical  reasons,  are  all  intercon- 
nected. The  connections  may  thus  be  altered  at  will.  In 
case  there  is  a  fair  or  race  in  some  suburban  town,  oc- 
casioning heavy  traffic,  then  all  the  neighboring  feeding 
points  are  connected  into  this  particular  line.  The  watt- 
meters are  read  every  two  days. 

Some  time  ago  a  new  central  station  belonging  to  the 
same  company,  was  opened  near  the  other  end  of  the  city, 
which  somewhat  reduced  the  difficulty  of  returning  the 
current  to  a  single  central  station.  A  third  station  is  now 
being  built,  and  will  supply  the  southern  portion  of  the 
system  with  current.  The  several  circuits  leading  to  the 
various  feeding  points  can  be  increased  or  diminished  by 
means  of  section  insulators,  which  are  inserted  into  the 
trolley  line  every  300  m.  These  insulators  also  serve  to 
limit  an  accident  occurring  on  any  line,  such  as  the  break- 
ing of  a  wire,  etc.,  to  a  section  only  300  m  in  length,  a 
precaution  which  is  essential  for  the  continuity  of  the 
service. 

ROLLING  STOCK 

The  rolling  stock  consists  of  fifty  double-truck  cars, 
twenty-six  equipped  with  two  G.  E.-800,  and  twenty-four 
with  G.  E.-52  motors;  one  three-axle  car,  with  two  G.  E.- 
800  motors;  181  single-truck,  double-motor  cars,  seventy- 
nine  with  G.  E.-800,  21  with  the  old  W.  P.  motors,  and 
eighty-one  with  Shuckert  motors ;  280  single-truck,  single- 
motor  cars,  with  G.  E.-800  motors,  one  parlor  car,  and 
one  experimental  car,  a  total  of  524  motor  cars.  A  larger 
number  of  motor  cars  are  now  being  constructed.  There 
are,  in  addition,  300  trailers,  fifty  of  which  were  specially 
constructed  for  electric  service  (those  which  belonged  to 
the  former  tramcar  company),  while  250  were  the  old 
horse  cars  transformed  into  trailers.  The  transformation 
consisted  in  the  lighting  installation,  the  mounting  of  a 
magnetic  brake  on  one  axle,  and  a  coupler.  They  seat 
fourteen  persons,  and  six  persons  can  stand  in  front  and 
five  in  back,  a  total  of  twenty-five  persons.  The  cars  are 
very  light,  weighing  from  2.5  to  2.8  tons,  and  could  easily 
be  drawn  by  a  one-motor  car,  although  there  are  grades 
as  steep  as  5  per  cent.  The  double-truck  cars  seat  thirty 
persons,  each  seat  being  50  cm  wide;  four  persons  can 
stand  in  front,  and  five  in  back.  In  connection  with  this 
statement  it  should  be  said  that  in  Hamburg,  as  in  all 
German    cities,   the   police   watch    closely   that  only 
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the  prescribed  number  of  persons  is  carried.  To  this  regu- 
lation we  will  return  later. 

The  single-truck  motor  cars  have  twenty  seats,  there  is 
standing  room  for  nine  persons,  while  the  above-men- 
tioned fifty  trailers  have  eighteen  seats,  and  there  is  stand- 
ing room  for  nine  persons.  As  the  cars  are  only  permitted 
by  law  to  be  2  m  wide,  it  is  impossible  to  provide  three 
seats  across  the  car,  with  a  longitudinal  aisle.  The  seating 
arrangement  thus  provided  is  not  an  ideal  one,  especially 
during  the  rush  hours;  nevertheless  these  cars  are  liked 
better  than  those  having  longitudinal  seats.    All  cars  are 


The  Union  E.  G.  (G.  E.)  controllers  are  used  through- 
out, but  recently  controllers  designed  by  the  company's 
engineers  have  been  built.  They  have  six  operating  and 
six  braking  steps.  The  last  braking  point  furnishes  the 
current  direct  from  the  trolley  wire  for  emergency  pur- 
poses. Contrary  to  German  custom,  the  short-circuit  and 
magnetic  brake,  operated  by  means  of  the  controller,  are 
employed  simultaneously  with  the  hand  brake,  for  operat- 
ing purposes.  On  most  roads  they  are  only  employed  in 
cases  of  emergency,  because  of  the  consequent  wear  and 
strain  on  the  gearing.    The  motormen  have  instructions, 


TRACK  CONSTRUCTION  NEAR  THE  H 

made  at  the  company's  own  works  at  Hamburg-Falken- 
ried,  and  the  company's  long  and  varied  experience  in 
car  building  is  of  great  value  to  it.  Its  works  are  the  larg- 
est of  their  kind  on  the  continent.  During  the  last  few 
years  over  500  cars  were  turned  out  for  other  companies. 

As  will  be  seen  in  one  of  the  engravings,  the  single- 
truck  cars  are  supported  by  spiral  springs,  which  insure 
smooth  running,  but  have  the  disadvantage  that  their 
elasticity  weakens  in  time,  and  that  they  have  to  be  re- 
placed frequently.  The  cars  taken  over  from  the  Tram- 
way Company  have  elliptic  springs.  The  wheelbase  of  the 
single-truck  cars  is  1.7  m;  that  of  the  trailers  1.53  m.  The 
wheel  diameter  of  the  motor  cars  is  780  mm;  that  of  the 
trailers  760  mm.  The  double-truck  wheelbase  is  1.3  and 
1.5  m,  and  it  has  been  found  that  the  1.3  m  trucks  derail 
much  more  frequently  than  the  1.5  m  trucks,  probably  be- 
cause the  wheelbase  is  smaller  than  the  gage. 


IBURG  HARBOR  SIGNALING  STATION 

however,  to  use  the  last  notch,  already  referred  to,  only 
when  there  is  danger  of  accident,  and  every  time  this  last 
notch  is  used,  it  is  indicated  on  a  register,  which  is  at- 
tached to  the  controller.  It  registers  eleven  times  before 
it  has  to  be  set  back  to  zero.  The  company  has  also  pat- 
ented a  device  which  is  attached  to  the  axle,  and  registers 
the  number  of  revolutions  of  the  axle  whenever  the  cur- 
rent is  on.  In  that  manner  a  careless  and  wasteful  motor- 
man  can  be  easily  detected. 

As  already  stated,  all  motor  car  wheel  tires  lately  in- 
stalled have  been  of  Excelsior  steel,  having  a  tensile 
strength  of  80  kg.  The  material  is  40  per  cent  more  ex- 
pensive than  the  steel  usually  employed,  but  it  possesses  the 
property,  always  to  remain  rough  on  the  surface,  so  as  to 
provide  good  adhesion  between  wheel  and  rail.  Further- 
more the  wear  is  uniform,  uneven  spots  only  being  visible 
after  long  service,  so  that  the  tires  need  only  be  turned  off 
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after  an  average  travel  of  60,000  km  (38,000  miles).  This 
may  be  done  two  or  three  times  before  discarding  the  tire, 
so  that  the  average  life  of  a  tire  is  about  200,000  km  (125,- 
000  miles).  All  axles  have  a  diameter  of  110  mm  (4  5-16 
ins.),  experience  having  shown  that  smaller  axles  are  liable 
to  break. 

The  motor  pinion  is  made  of  cast  steel,  the  gear  of  gray 
cast  iron.  This  material  was  chosen,  because  the  company 
thought  it  advisable  to  replace  both  gear  and  pinion  at  one 
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and  the  same  time,  and  not,  as  is  generally  done,  replace  a 
worn  gear  or  pinion  by  a  new  one,  and  have  it  work  with 
a  worn  wheel,  with  which  it  will  certainly  not  mesh.  In 
1897,  when  the  hand  brake  only,  and  not  the  short-circuit 
brake,  was  used  for  operating  purposes,  the  pinion  had  a 
life  of  175,000  km,  and  the  gear  215,000  km.  These  figures 
were  reduced  to  110,000  and  125,000  km  respectively  when 


circuiting  brake  point.   A  more  severe  test  can  hardly  be 

conceived.  The  insulation  has  stood  these  trials  well, 
there  having  been  very  few  cases  of  armature  and  field  coil 
burnouts.  This  may  be  gathered  from  the  fact  that  the 
entire  winding  force  consists  of  four  machinists  and  four 
other  workmen,  who  take  care  of  520  motor  cars. 

The  cars,  as  has  been  stated,  are  manufactured  at  the 
company's  work  at  Falkenried.  Although  the  system  has 
been  considerably  extended  during  the  past  few  years,  and 
the  traffic  has  increased,  the  company  has  built  no  cars 
for  its  own  use  during  the  past  four  years,  because  the 
works  have  been  fully  occupied  building  cars  for  other 
roads.  The  cars  needed  during  the  company's  growth 
have  been  taken  from  the  reserve  stock,  which  was  quite 
large  some  years  ago. 

Special  mention  should  be  made  of  the  track  cleaners, 
which  are  attached  beneath  the  platforms,  and  which  are 
let  down  on  to  the  tracks  by  the  motorman  turning  a  small 
handle  located  next  to  the  controller.  This  device  cieans 
the  groove  in  the  rails,  and  has  saved  the  company  con- 
siderable money  in  dispensing  with  the  services  of  men 
employed  especially  for  this  purpose.  Only  a  few  track 
cleaners  are  now  employed  for  cleaning  the  switches, 
which  obviously  cannot  be  kept  clean  by  the  device  men- 
tioned. 

The  cleaner  consists  of  a  specially  shaped  piece  of  cast 
iron,  having  considerable  weight,  which  is  attached  to  a 
rod  and  can  be  lowered  into  the  groove.  The  first  cars 
leaving  in  the  morning  lower  the  cleaner,  and  during  the 
day  several  motormen  are  ordered  by  the  inspector  to  do 
likewise.  The  saving  due  to  the  use  of  this  device  was 
85,000  marks  in  wages  during  the  first  year  of  its  use.  At 
first  a  number  of  cleaners  were  destroyed  by  careless  mo- 
tormen, who  did  not  lift  them  up  when  they  passed  over  a 
switch  or  crossing,  but  as  soon  as  the  company  announced 
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traffic  became  heavier,  and  the  short-circuit  brake  was  used 
for  operating  purposes.  These  favorable  results  are  due  to 
the  careful  cleaning  and  watching  of  axle  bearings,  by 
which  perfect  meshing  of  the  gears  for  long  periods  is  in- 
sured. It  must  be  kept  in  mind  that  over  one-half  of  the 
cars  are  equipped  with  only  one  motor,  and  that  the  cars 
make  many  stops,  sometimes  every  50  m.  Furthermore, 
many  cars  have  trailers  attached.  As  a  result  the  motor- 
man  must  frequently  keep  the  current  on  until  he  almost 
reaches  the  stopping  place,  so  that  the  controller  handle 
may  often  be  thrown  from  a  running  point  on  to  the  short- 


that  the  motorman  would  have  to  pay  for  damaged  clean- 
ers, in  case  they  did  not  follow  instructions,  the  number 
of  damaged  cleaners  was  considerably  decreased. 

To  guard  against  accidents  to  pedestrians  the  company 
has  equipped  its  cars  with  the  wheel  guards  or  track  clear- 
ers,  used  almost  exclusively  in  Germany.  This  device 
consists  of  a  board  mounted  on  the  truck  frames  just  in 
front  of  the  wheels.  The  public  did  not,  at  first,  con- 
sider this  device  ample  protection,  but  experience  has 
shown  that  roads,  on  which  other  so-called  protective  de- 
vices are  in  use,  have  had  many  more  accidents  to  record 
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than  those  on  which  the  above  wheel  guard  has  been 
adopted. 

Even  in  Germany  it  is  conceded  that  the  far-protruding 
American  fenders  may  lessen  a  person's  injuries  under  fav- 
orable conditions,  that  is,  if  the  person  is  caught  in  the 
fender  while  in  a  standing  position,  or  if  he  is  lying  on 
the  ground  with  legs  and  arms  pulled  closely  to  the  body, 
or  is  hit  in  the  back  by  the  fender,  so  that  the  latter  picks 
him  up.  If  the  person  falls,  however,  as  is  often  the  case, 
with  outstretched  arms  and  legs,  then  nine  times  out  of  ten 
the  first  part  of  the  body  struck  will  be  a  hand  or  a  foot, 
over  which  the  fender  will  pass,  maiming  the  person,  with- 
out catching  him.  Cases  have  also  been  recorded  in 
which  one  limb  was  caught  above  and  the  rest  of  the  body 
below  the  fender.  These  protruding  fenders,  however, 
cannot  be  used  in  Germany,  because  there  are  many 


and  inspection  of  wheel  tires,  but  repairs  to  trucks  which 
cannot  be  made  at  the  local  depots  are  not  of  very  fre- 
quent occurrence.  The  repairs  in  the  central  shops  are 
made  under  the  supervision  of  the  factory  foreman.  In  the 
small  shop  shown  on  page  8  all  the  armature  repairs  are 
made. 

OPERATION 

The  entire  traffic  of  the  road,  as  stated,  is  under  the  di- 
rection of  the  traffic  manager,  who  has  under  him  the 
superintendent  and  his  two  assistant  superintendents. 
Each  of  the  latter  controls  a  district  of  which  there  are 
two.  The  traffic  manager  decides  all  questions  of  general 
character  relating  to  the  traffic,  the  superintendent  and  the 
two  assistants  solving  the  actual  problems  which  come  up 
in  daily  operation,  and  which  do  not  require  the  personal 
attention  of  the  chief.    The  manager  plans  the'  hours  of 
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crooked  streets  and  curves,  and  with  single-truck  cars  the 
fender  will  not  follow  the  curve,  but  project  outside  of  it. 
Moreover  they  have  the  disadvantage  that  they  shorten  the 
distance  in  which  a  car  can  be  braked  after  a  collision  is 
imminent.  For  these  reasons  the  Hamburg  Company, 
after  having  had  twenty  cars  equipped  with  fenders  during 
the  past  four  years,  has  decided,  in  conjunction  with  the 
municipal  authorities,  to  use  no  other  protective  device 
than  the  flat  wheel  guard,  and  to  carefully  inspect  and 
maintain  in  perfect  condition  all  brakes  on  the  cars. 

REPAIRS 

All  repairs  to  the  cars  are  made  at  the  several  depots  of 
the  company,  and,  as  stated  above,  are  in  charge  of  the 
technical  inspector.  For  the  making  of  these  repairs,  in- 
cluding cleaning  and  lubrication  of  motors  and  trucks, 
but  exclusive  of  the  care  of  the  car  bodies,  one  workman 
is  employed  for  each  five  motor  cars  in  daily  service,  be- 
sides one  helper  for  twelve  motor  cars,  and  one  machinist 
for  twelve  trailers.  In  the  main  repair  shops,  in  which  the 
commutators  are  repaired,  five  workmen  are  employed. 
There  is,  furthermore,  a  main  shop  for  the  repair  of  trucks 


service  for  the  employees,  there  being  914  conductors,  809 
motormen,  113  male,  and  147  female  car  cleaners,  and  48 
road  inspectors.  The  two  assistant  superintendents 
transmit  the  orders  of  their  chief  to  the  depot  foreman, 
who  in  turn  transmits  them  to  the  other  employees 
under  his  direction.  The  assistant  superintendents  also  ex- 
amine employees  and  witnesses  in  case  there  are  any  com- 
plaints or  accidents,  and  report  on  any  observation  and 
deficiencies  of  the  service.  The  immediate  superior  of  the 
motormen,  conductors  and  road  inspectors  is  the  depot 
foreman,  whose  duty  it  is  to  see  to  it  that  the  service  sched- 
ule is  strictly  adhered  to.  This  embraces  the  cleaning  of 
the  car  bodies,  the  starting  and  return  of  the  cars,  receipts 
of  money  from  the  conductors,  giving  and  receiving  of 
tickets,  and  the  general  care  of  the  depots,  while,  as  stated 
above,  the  machinists  and  other  technical  men  are  under 
the  direction  of  the  technical  inspector.  The  depot  fore- 
man reports  to  the  central  office  as  to  the  number  of  cars 
in  service,  distances  traveled,  receipts,  etc.  He  reports 
also  all  accidents  and  traffic  disturbances  to  his  assistant 
superintendent,  and  in  order  to  save  time,  he  reports  such 
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accidents  and  disturbances  to  the  traffic  manager  in 
person. 

The  motormen  are  taught  how  to  handle  their  con- 
trollers and  brakes  and  insert  fuses,  but  are  not  instructed 
as  to  the  other  mechanism  of  the  car,  as  the  company  has 
found  that  it  is  better  not  to  allow  the  motorman  to  at- 
tempt to  make  any  repairs.  It  has  found  that  the  best 
men  to  train  as  motormen  are  the  former  horse-car 
drivers,  who  are  well  acquainted  with  the  street  car  traffic. 
The  candidate  at  first  accompanies  an  experienced  motor- 
man  for  a  few  days.  The  latter  points  out  to  him  the  stop- 
ping places,  the  special  features  of  that  particular  route, 
the  section  insulators,  the  points  where  he  has  to  cut  off 
his  current,  etc.   After  a  few  days  he  is  brought  before  one 


of  the  head  motormen,  of  whom  there  is  one  for  each  type 
of  car  in  use,  i.  e.,  one-motor  car,  two-motor  car,  double- 
truck  car,  cars  with  and  without  the  line  pressure  used 
at  the  last  braking  contact,  etc.  The  men  are  taught  the 
handling  of  the  cars  by  accompanying  this  man  on  a 
schedule  trip.  This  is  continued  for  three  weeks  in  com- 
pany with  a  head  motorman  or  his  assistant,  after  which 
the  assistant  superintendent  examines  the  candidate,  and 
if  he  is  successful  in  his  examination,  he  is  examined 
finally  by  the  superintendent  himself.  If  after  the  three 
weeks,  the  candidate  exhibits  no  aptness  for  the  position, 
no  more  time  is  wasted  on  him,  and  he  is  sent  away,  be- 
cause it  has  been  found  that  if  a  man  does  not  grasp  the 
problem  in  three  weeks  he  probably  never  will.  After  the 
candidate  has  passed  his  examination,  he  has  issued  to  him 
a  certificate,  which  he  takes  to  police,  where  he  is  given  his 
official  permit  to  operate  a  car.  He  is  then  only  used  as  a 
substitute  or  reserve,  and  is  made  use  of  only  on  Sundays, 
or  during  the  busiest  hours  of  the  day,  otherwise  being 


employed  with  the  washing  of  the  cars,  or  in  some  other 
work.  Any  man  who  intends  to  become  either  motor- 
man  or  conductor  must  first  wash  cars.  He  is  then  gradu- 
ated to  the  position  of  motorman,  and  only  after  then  can 
he  reach  the  position  of  conductor.  All  motormen  can  act 
as  conductors,  and,  conversely,  all  conductors  can  act  as 
motormen,  so  that  they  can  always  help  each  other  out. 
This  is  of  great  value  at  the  time  of  strikes.  The  total  num- 
ber of  uniformed  employees  of  the  company  (exclusive  of 
the  female  car  cleaners)  is  2400  men. 

The  company  also  has  a  force  of  ticket  inspectors  who 
examine  the  tickets  given  to  the  passengers,  and  deter- 
mine whether  the  conductors  have  made  their  entries  cor- 
rectly.   There  are  also  the  usual  inspectors,  who  interfere 


\ 
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in  case  there  is  any  disturbance,  and  must  attempt  to  run 
cars  as  they  are  scheduled;  they  also  have  to  report  to  the 
superintendent.  The  car-cleaning  is  done  at  night  by  the 
men  and  women  referred  to  above. 

Hamburg  is  fortunately  so  laid  out  that  the  traffic  is 
densest  in  the  center  of  the  city.  Radial  lines  emanate 
from  this  point.  In  the  most  frequented  streets  of  the  citv 
108  cars  pass  a  given  point  every  hour  in  each  direction, 
not  counting  extra  cars  run  during  rush  hours.  The  max- 
imum permissible  speed  is  18  km  per  hour,  but  the  mean 
speed  through  the  narrower  streets  of  the  city  is  only  10 
km,  the  same  as  that  of  the  old  horse  cars.  Through  one 
of  the  streets  where  the  traffic  is  exceptionally  heavy  the 
speed  has  to  be  reduced  to  7  km,  but  this  line  is  very  short. 
The  mean  speed  in  the  suburbs  is  12  km  per  hour,  and  on 
two  lines  14  and  16  km. 

For  the  convenience  of  the  public,  waiting  pavilions 
have  been- erected  at  very  congested  points,  as  shown  on 
pages  9  and  10.  The  company  is  obliged  to  construct  these 
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pavilions  whenever  ordered  to  do  so  by  the  municipality, 
and  must  pay  for  maintenance  and  lighting.  At  the  termina- 
tion of  the  franchise,  these  pavilions  will  revert  to  the  city 
without  compensation.  In  these  houses,  the  company  posts 
all  time-tables,  regulations  and  notices.  No  advertise- 
ments are  placed  in  them,  as  the  small  return  would  not 
warrant  keeping  the  advertisements  up  to  date,  and  they 
are  apt  to  divert  the  attention  of  the  public  from  the  time- 
tables and  the  other  notices.  For  the  same  reason  all  ad- 
vertisements have  recently  been  removed  from  the  cars. 
It  costs  from  3000  marks  to  5000  marks  to  construct  one 
of  these  pavilions.  They  have  a  stone  foundation,  are  built 
of  wood,  and  in  the  better  quarters  of  the  city  are  very 
handsomely  decorated.  The  conductor  of  the  last  car 
passing  such  a  pavilion  at  night  must  extinguish  the  lights 
and  lock  up. 


over  which  a  passenger  travels,  and  for  this  purpose  the 
entire  system  is  divided  into  districts.  In  the  first  two 
zones  the  fare  is  10  pf.  (2\  cents),  for  each  two  zones 
further  5  pf.  (i£  cents)  more,  so  that  the  fare  for  four  zones 
is  15  pf.,  six  zones  20  pf.,  etc.  The  longest  trip  includes 
ten  zones,  the  fare  for  which  is  30  pf.  (6  cents).  The  zones 
within  the  interior  of  the  city  are  shortest,  and  toward  the 
exterior  of  the  city,  as  the  traffic  becomes  less,  they  be- 
come larger.  The  shortest  is  800  m  (0.558  mile),  and  the 
longest  3500  m  (1.87  miles).  In  general  whenever  a  pas- 
senger alights  to  go  in  a  new  direction,  a  new  fare  must 
be  paid,  but  in  a  few  special  cases  the  company  provides 
a  free  transfer,  on  which  the  conductor  marks  the  neces- 
sary data  with  lead  pencil.  The  passenger,  in  order  to 
transfer,  must  do  so  at  very  definite  corners,  and  must 
make  immediate  connection.    In  case  the  first  car  is  filled, 
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One  of  the  fundamental  regulations  prescribed  for  the 
motorman  is  that  before  he  begins  his  work  he  must  have 
slept  eight  hours.  In  order  that  he  may  surely  get  the 
benefit  of  this  time,  he  is  not  allowed  to  live  further  away 
than  twenty  minutes  from  the  depot.  When  a  motorman 
ends  his  work,  therefore,  at  1.30,  he  will  not  be  asked  to 
return  before  9.30.  No  motorman  is  allowed  to  work 
longer  than  ten  hours,  including  stops  at  the  terminals. 
The  conductors  work  one  hour  longer  than  the  motormen. 
The  entire  force  receives  from  the  company,  in  addition  to 
their  wages,  uniforms,  caps,  gloves,  overcoats  and  mackin- 
toshes free  of  charge.  All  articles  of  apparel  are  manu- 
factured in  the  company's  own  shops.  The  tailors  who 
make  the  clothes  also  repair  the  window  shades  of  the  cars, 
which  are  used  in  summer  to  keep  out  the  sun,  and  are 
removed  in  winter. 

FARES 

The  amount  of  fare  charged  is  regulated  by  the  distance 


the  passenger  must  take  the  one  following,  or  his  transfer 
ticket  will  be  invalid.  These  rules  produce  considerable  com- 
plications, and  the  company  is  not  inclined  to  extend  this 
system,  although  it  has  found  great  favor  with  the  public. 
The  conductors  carry  all  tickets  in  rolls  of  500,  which  are 
contained  in  tin  boxes  carried  on  a  chain  around  the  neck. 

In  addition  to  the  tickets,  time  tickets  are  issued,  which 
are  good  for  24  minutes,  and  can  be  bought  at  a  reduced 
price,  so  that  each  trip,  which  usually  costs  15  pf.,  will 
only  cost  j\  pf. 

The  fare  has  been  reduced  constantly.  The  last  big  re- 
duction was  made  at  the  close  of  1896,  and  has  shown 
that  a  reduction  of  fare  does  not  always  mean  increased 
gross  receipts,  as  seems  to  be  the  general  opinion.  The 
Hamburg  Company  has  always  held  out  firmly  against 
uniform  fares;  firstly,  because  it  has  to  give  up  1  pf. 
for  each  ticket  sold,  whether  the  ticket  costs  10  pf.  or  25 
pf.,  but  mainly  because,  under  the  present  system,  certain 
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fare  zones  are  established  at  which  the  passengers  must 
vacate  the  cars,  making  room  for  other  passengers,  or  else 
pay  another  fare.  In  this  way  it  is  possible  to  maintain  the 
service  with  a  minimum  number  of  cars.  After  the  reduction 
of  fare,  the  receipts  per  car-kilometer  decreased  consider- 
ably, namely,  from  40  pf.  to  31  pf.  per  car-kilometer  in  a 
very  few  years. 

Last  year  70,000,000  persons  bought  single  tickets,  and 
about  10,000,000  time  tickets.  It  might  be  of  interest  to 
learn  what  percentage  of  the  total  receipts  is  to  be  ascribed 
to  the  10-pf.  tickets. 

Seventy  and  eight-tenths  per  cent,  or  60.5  per  cent 
of  the  receipts  were  from  10-pf.  tickets. 

Twenty-six  per  cent,  or  33  per  cent  of  the  receipts  were 
from  15-pf.  tickets. 

The  small  remainder  is  divided  among  the  more,  ex- 
pensive tickets. 

During  the  year  1900,  9,150,000  marks  were  paid  for 


trip  would  eat  up  the  earnings  of  five  other  trips.  For  this 
leason  the  actual  cost  of  operating  a  single-truck  and  a 
double-truck  motor  car,  as  well  as  a  trailer,  are  figured  up 
each  year.  In  addition  ten-day  records  are  kept  for  each 
line,  giving  the  cost  of  operation,  distance  traveled,  the  re- 
ceipts and  the  profit.  A  separate  table  shows  the  profit  or 
loss  of  that  particular  line  as  compared  with  the  record  of 
the  year  previous,  so  as  to  see  whether  the  number  of  kilo- 
meters traveled,  or  the  substitution  of  single-truck  by 
double-truck  cars  is  proportional  to  the  increase  in  traffic. 
By  means  of  these  ten-day  records  the  manager  is  enabled 
to  institute  reforms,  after  discovering  an  error  which  has 
existed  for  only  ten  days;  he  also  knows  how  much  is  be- 
ing earned  by  each  section  of  the  road  during  any  portion 
of  the  year.  The  cost  for  clerical  hire  for  keeping  up  these 
records  is  3000  marks  per  year. 

There  is  other  public  means  of  transportation  besides 
the  street  cars,  such  as  the  passenger  steamers  plying 
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single  tickets,  and  675,000  marks  for  time  tickets.  The 
average  price  for  single  ticket  was  11.52  pf.,  while  the 
average  price  paid  per  person,  including  the  time  tickets, 
was  10.9  pf. 

A  total  of  29.36  million  car-km  were  traveled,  7.5  million 
by  trailers,  1.25  million  by  single-truck  cars,  and  20.51 
million  by  double-truck  motor  cars,  while  the  horse  cars 
traveled  about  100,000  car-km.  Greater  Hamburg,  in- 
cluding Altona  and  other  towns  from  which  revenue  is 
collected  by  the  street  car  company,  has  a  population  of 
about  900,000. 

During  the  last  few  years  20,000  marks  have  been  paid 
out  to  injured  persons  each  year,  or  about  2  per  cent  of  the 
receipts. 

The  fact  that  the  receipts  per  car-kilometer  are  only 
slightly  in  excess  of  the  expenses,  inclusive  of  the  money 
laid  aside  for  new  material  and  sinking-fund  purposes,  in- 
duced the  company  at  an  early  date  to  pay  particular  atten- 
tion to  the  supervision  of  the  details  of  the  traffic.  It  is 
evident  that  if  the  receipts  amount  to  30  pf.  per  car-km, 
and  the  expenses  25  pf.  per  car-km,  a  single  superfluous 


along  the  Alsterbassin,  the  steamers  in  the  harbor,  and  the 
junction  railway  operated  by  the  state,  i.  e.,  the  trains 
miming  through  the  city,  some  of  which  are  local.  In  all 
these  conveyances  there  were  transported  during  the  year 
1900  the  following: 


S.  E.  G   90 

Centralbahm   12.3 

All  the  Street  Cars  Together  102.3 

Junction  Railway    8.3 

Total  Traffic  on  Land  110.6 

The  Alster  Steamer   4  7 

Harbor  Craft    14  8 

Total  Traffic  on  Water   19.5 

Grand  Total  on  Land  and  Water.  . .130.1 


Trips  per  capita 
of  population 


Million  Persons  = 


100. 0 
13  6 
1 14.2 
9.2 
123-4 

5-2 

16.4 

21.6 
145  o 


CAR  HOUSES 

The  company  owns  sixteen  car  hpuses,  most  of  which 
are  located  in  the  suburbs.  The  oldest  of  these  are  trans- 
formed horse-car  houses  and  stables,  while  the  new  ones 
are  laid  out  on  a  large  scale,  and  in  accordance  on  recent 
engineering  lines.  One  of  these  is  the  Lehmweg  depot, 
which  is  shown  on  page  11. 
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The  number  of  electric  tramways  in  Great  Britain  is  con- 
tinually increasing,  and  if  present  rate  continues  at  which 
horse  railways  are  converted  to  electric  traction,  it  will  not 
be  long  before  the  horse  car  will  be  as  rare  a  sight  in  a 
British  as  in  the  average  American  city.  One  of  the  latest 
roads  in  the  United  Kingdom  to  be  equipped  is  that  in 
Brighton,  which  was  put  in  operation  Nov.  25,  the  open- 
ing ceremony  being  witnessed  by  thousands  of  spectators. 
The  first  car  was  in  charge  of  the  Mayor,  and  was  followed 
by  six  other  cars,  in  which  were  present  the  members  of  the 
Corporation  of  Brighton,  their  wives,  and  other  invited 
guests,  viz.,  Mayors  of  Hove,  Eastbourne,  Worthing, 
Dover  and  other  municipal  bodies.  After  the  Mayor  had 
taken  the  first  car  over  the  entire 
route,  and  had  returned  to  the 
starting  place,  he  declared  the 
tramways  open  to  the  public. 

The  history  of  the  undertaking 
can  be  summed  up  in  a  few  words. 
The  corporation  sought  powers 
in  the  session  1900  under  a  bill  for 
the  construction  of  electric  tram- 
ways, and  obtained  the  royal  as- 
sent in  August,  1901.  No  time 
was  then  lost,  and  Thomas  B.  Hol- 
liday  was  selected  and  appointed 
as  the  corporation  tramways  en- 
gineer and  manager.  The  same 
month  immediate  steps  were  at 
once  taken  to  prepare  the  neces- 
sary drawings  and  specifications 
for  the  track  and  overhead  con- 
struction, generating  plant,  with 
the  requisite  feeder  and  distribut- 
ing cables,  cars,  equipments,  etc., 
and  the  various  contracts  were  sat- 
isfactorily placed  before  the  end  of 
the  year. 

Track  Construction — Macartney,  Mc- 
Elroy  &  Co.,  Ltd. 

Overhead    Construction — Robt.  W. 
Blackwell  &  Co.,  Ltd. 

Feeder    and    Distributing    Cables — 
The  St.  Helen's  Cable  Co.,  Ltd. 

Engines  and  Generators— Bruce  Peebles  &  Co.,  Ltd.,  using 
Willans  &  Robinson  engines. 

Switchboard— Robt.  W.  Blackwell  &  Co.,  Ltd. 

Rails,  Angle-Plates  and  Ties — Bolckow,  Vaughan  &  Co. 

Special  Work — Askham  Bros.  &  Wilson. 

Cars  and  Elec.rical  Equipments — The  British  Westinghouse  Co., 
Ltd.,  with  cars  by  George  F.  Milnes  &  Co.,  Ltd. 

The  corporation  decided  to  erect  the  buildings  itself, 
under  the  direction  of  its  engineer;  the  work  of  construct- 
ing the  permanent  way  was  commenced  in  February,  1901, 
and  all  the  other  contracts  were  arranged  so  that  work  pro- 
ceeded uninterruptedly  on  all  until  the  completion.  The 
overhead  trolley  system,  with  side  and  center  poles,  was 
recommended  and  adopted. 

PERMANENT  WAY 

The  bed  is  of  Portland  cement  concrete,  6  to  1,  and  of 
the  depth  of  6  ins.  The  rails,  by  Bolckow,  Vaughan  & 
Company  are  of  the  girder  type,  6  ins.  in  height,  with  a  7- 
in.  base,  and  weigh  101  lbs.  per  yard.  The  length  of  the 
rails  is  36  ft.,  with  a  small  proportion  30  ft.  Extra  strong 
angle-plates,  weighing  46  lbs.  per  pair,  were  used,  together 
with  20-in.  steel  sole  plates,  under  the  rail-joint,  which  rest 
on  a  6-in.  steel  girder  tie,  securely  anchored  in  the  con- 
crete. The  method  of  laying  the  permanent  way  adopted 
was  as  follows:  An  excavation  is  made  to  the  necessary 


depth  for  the  concrete  bed  and  ties,  the  latter  were  then 
bedded  on  a  6-in.  foundation  of  cement  concrete.  The 
rails  were  then  laid  in  position  and  brought  true  to  the  re- 
quired level,  and  bolted  up.  The  concrete  bed  for  the  per- 
manent way  was  then  put  in,  the  effect  being  to  securely 
anchor  down  the  rail-joints,  with  the  full  weight  of  the 
concrete  substructure.  By  this  method,  an  entirely  new 
departure  in  tramway  track  construction,  it  is  confidently 
anticipated  that  the  troublesome  matter  of  loose  rail-joints 
has  been  effectually  overcome.  The  rail-joints  are  double 
bonded  with  No.  0000  copper  bonds  of  the  Chicago 
"crown"  type.  An  even  bed  for  the  reception  of  the  wood 
paving,  which  is  used  throughout,  was  provided  in  fine 
concrete  in  the  proportion  of  three  parts  sharp  sand  to  one 
of  Portland  cement.    The  wood  selected,  after  full  in- 


A  FINE  PIECE  OF  SPECIAL  WORK,  BRIGHTON 


quiries  as  to  their  relative  merits,  was  American  red  gum, 
9  ins.  x  3  ins.  x  4^  ins.  The  wood  blocks  were  dipped  in 
hot  pitch  when  laid,  and  then  grouted  up  with  hot  pitch. 
The  track  laid  amounted  to  about  12  miles,  but  in  addition 
there  was  a  large  amount  of  extra  paving  to  be  done  in  the 
streets,  which,  taken  altogether,  amounted  to  a  superficial 
area  of  about  100,000  sq.  yds.  of  wood  paving  laid  on  con- 
crete foundation,  and  in  addition  about  10,000  sq.  yds.  or 
12,000  sq.  yds.  of  granite  paving.  The  conduits,  with  ducts 
varying  in  number  from  one  to  sixteen,  are  laid,  in  most 
cases,  between  the  tracks,  and  run  into  various  manholes 
on  the  route,  which  are  about  100  yds.  apart.  All  the 
cables  used  were  supplied  by  the  St.  Helen's  Cable  Com- 
pany, and  insulated  with  Dia's  patent  impregnable  paper 
and  lead  covered. 

The  permanent  way  contract  was  commenced  in  Febru- 
ary, 1 901,  and  was  completed  about  the  end  of  September, 
1 90 1,  a  most  creditable  performance.  The  average  num- 
ber of  men  employed  daily  on  the  work  during  the  eight 
months  of  erection  was  from  500  to  700. 

It  is  satisfactory  to  note  that  the  whole  of  the  permanent 
way,  after  completion,  was  highly  appreciated  by  the  cor- 
poration, and  not  the  slightest  fault  was  found  by  the 
Board  of  Trade.  It  may  be  mentioned  here  that  not  even 
a  rail,  curve  or  crossing  was  altered  after  being  first  laid 
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down,  which,  considering  the  large  number  of  high  grades, 
the  steepest  being  1 1  per  cent,  and  curves  with  a  very  small 
radius,  involving  a  considerable  amount  of  special  work, 
is  also  extremely  creditable. 

The  special  work,  points,  switches, 
etc.,  were  supplied  by  Askam 
Brothers  &  Wilson,  Ltd.,  of  Shef- 
field, and  consist  of  crucible  steel 
points,  their  patent  movable  points, 
Dawson  patent  drain  boxes,  etc. 

OVERHEAD  CONSTRUCTION 

Brighton  being  an  extremely 
fashionable  city  by  the   sea,  with 


The  poles  are  of  drawn  tubular  steel,  with  bracket  arms 
of  2^-in.  steel  tubing  and  ornamental  wrought-iron  scroll 
work  of  elegant  design.  The  trolley  wire  is  of  No.  ooo 
hard-drawn  copper,  of  high  conductivity,  the  breaking 


BRIGHTON  RAIL  JOINT  DETAILS  OF  TIE  RODS  AND  JOINTS,  BRIGHTON 

neighboring  parks  of  great  beauty,  it  was  decided  that  the     stress  being  6000  lbs.,  and  Wood's  frogs  and  crossings  are 


overhead  construction  would  require  to  be  done  with  as 
great  care  as  possible,  and  with  as  great  a  regard  to  the 


used  throughout.  Proper  provision  has  been  made  by 
guard  wires  for  the  protection  of  the  trolley  wire  from  tele- 


SPAN  AND  BRACKET  POLES  USED  IN  BRIGHTON 


aesthetic  point  of  view  as  was  consistent  with  substantial 
work.  This  important  work  was  intrusted  to  Robert  W. 
Blackwell  &  Company,  Ltd.,  of  London,  though  the  poles, 
which  were  manufactured  by  the  British  Mannesman  Tube 
Company,  of  Llandore,  Wales,  were  specially  designed  by 
Mr.  Holliday,  the  tramways  engineer  and  manager. 


graph  and  telephone  wires  werever  there  are  crossings. 

CARS  AND  EQUIPMENT 

The  cars  were  manufactured  by  George  F.  Milnes  & 
Company,  Ltd.,  of  Hadley,  Salop,  and  each  is  of  the 
double-deck  type,  is  mounted  upon  a  Peckham  standard 
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four-wheel  truck,  and  has  seating  accommodation  for 
twenty-four  passengers  inside,  and  thirty-three  on  the  roof, 
making  a  total  of  fifty-seven.  The  interior  is  handsomely 
paneled  in  ash,  with  figured  oak  framing,  the  ceiling  being 
of  three-ply  bird's-eye  maple  veneer.  Oak  handpoles  are 
suspended  from  the  roof  by  ornamental  polished  brackets, 
and  with  leather  handstraps  pendent  therefrom.  The  seats 
are  of  three-ply  perforated  birch  veneer,  suitably  curved 
for  comfort,  and  covered  with  Axminster  carpets  of  elegant 
design.    The  windows,  of  which  there  are  three  on  each 


incandescent  lamps,  fitted  with  ornamental  cut  glass 
globes.  A  polished  brass  headlight,  fitted  with  powerful 
reflector,  is  recessed  into  the  screen  board  above  the 
canopy  at  each  end,  and  arranged  to  throw  light  upon  the 


RAIL  AT  JOINT,  SHOWING  GIRDER 


ONE  OF  THE  BRIGHTON  CARS 


side,  are  of  best  £-in.  polished  plate  glass,  provided  with 
sun  blinds  of  old  gold  damask,  sliding  on  brass  rods  and 
looped  up  to  the  side  pillars  by  polished  brass  holders. 
Ventilation  is  afforded  by  swinging  frames  of  oak  above 
the  windows,  fitted  with  ornamental  glass,  and  arranged 
to  give  ample  ventilation  without  draft.  Twin  doors 
are  provided  at  each  end,  having  oak  frames,  with  ash' 
panels  in  the  lower  part,  and  glazed  in  the  upper  part  with 
3-16-in.  polished  plate  glass.    Access  is  obtained  to  tne 


L 


1 


J§_   ,    PyR'l:H  1-  , 

iHi  [Ilinaai 


PLAN  OF  CAR  HOUSE  AT  LEWES  ROAD,  BRIGHTON 

roof  by  a  staircase  of  the  reverse  type,  provided  with  brass 
handrails,  and  the  treads  fitted  with  non-slipping  tread 
iron.  The  seats  on  the  upper  deck  are  of  the  "New  Lon- 
don" dry  seat  pattern,  and  fitted  with  reversible  backs 
The  roof  is  surrounded  with  handrails  of  polished  brass, 
supported  by  strong  wrought-iron  stanchions. 

The  car  is  fitted  with  both  wheel  and  track  brakes,  the 
track  brake  being  operated  by  a  brass  hand  wheel  on  the 
platform,  provided  with  a  tubular  spindle,  and  allowing  the 
ratchet  brake  spindle  for  the  wheel  brakes  to  work  within 
the  same.   The  interior  of  the  car  is  efficiently  lighted  by 


track  in  front  of  the  car,  and  destination  signs  have  also 
been  provided,  which  are  arranged  for  illuminating  at 
night.  An  efficient  system  of  electric  signal  bells  is  also 
provided,  there  being  four  pushes  in  the  interior  of  the  car, 
and  four  on  the  roof  for  the  convenience  of  outside  pas- 
sengers, and  a  bell  with  distinct  tone  from  the  passenger's 
signal  bell  is  provided  on  each  platform  for  signaling  be- 
tween conductor  and  driver.  Each  car  is  also  equipped 
with  Wilson-Bennett  life  guards  by  Gabriel  &  Company, 
of  Birmingham,  after  practical  tests  had 
been  made  with  a  dummy  by  Mr.  Holliday. 

The  electrical  equipments  have  all  been 
manufactured  and  supplied  by  the  British 
Electric  Manufacturing  Company,  Ltd., 
and  consist  of  Westinghouse  No.  49-B 
motors,  and  No.  90  Westinghouse  con- 
trollers, which  are  too  well  known  to  re- 
quire description. 

POWER  STATION 

An  annex  was  built  on  to  the  corpora- 
tion electric  lighting  station  for  the  accom- 
modation of  the  tramway  generating  plant, 
and  three  Peebles- Willans  units  have  been 
installed,  one  of  325-kw  capacity,  and  two 
smaller  ones  of  1 75  kw,  the  three  giving 
a  total  capacity  of  675  kw.  A  Peebles 
motor-driven  booster  has  also  been  pro- 
vided for  the  purpose  of  assisting  the  re- 
turn current.  The  engines  are  of  Messrs. 
Willans  &  Robinson's  three-crank  type, 
with  a  set  of  cylinders  arranged  tandem 
over  each  crank,  steam  being  furnished 
by  Babcock  &  Wilcox  boilers.  The  larger  engine 
gives  467  B.  H.  P.,  at  320  r.  p.  m.  The  high- 
pressure  cylinders  440  mm  (17.3  ins.),  low-pressure 
cylinders  720  mm  (28.3  ins.),  and  the  stroke  260  mm  (10.24 
ins.).  The  other  two  engines  give  252  B.  II.  P.  at  350  revo- 
lutions, and  have  cylinders  12  ins.  and  20  ins.  x  9  ins. 

All  of  the  engines  are  capable  of  giving  25  per  cent  over- 
load for  half  an  hour,  and  are  fitted  with  automatic  variable 
cut-off  gear,  and  also  pass  valves,  which  enable  the  engines 
to  give  their  full  power  with  150  lbs.  steam  pressure  instead 
of  the  normal  175  lbs.    The  sets  work  without  condensa- 
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tion.  The  dynamos,  which  have  been  manufactured  and 
supplied  by  Messrs.  Bruce,  Peebles  &  Company,  of  Edin- 
burgh, are  of  their  well-known  multipolar  fly-wheel  type, 
compound  wound  for  a  pressure  of  500  volts  at  underload, 
and  600  volts  at  full  load.  They  are  also  designed  to  give 
an  output  of  25  per  cent  overload  for  half  an  hour,  and  50 
per  cent  momentarily  without  injury.  In  each  case  the 
armatures  are  of  the  slot-wound  drum  type,  with  ventilated 
cores,  so  that  they  will  be  suitable  for  running  at  full  load 
for  long  periods,  and  the  machines  will  run  absolutely 
sparklessly  at  all  loads  from  no  load  to  over  full  load,  with- 
out alteration  in  the  position  of  the  brushes.  In  the  case  of 
the  small  sets  the  engines  and  dynamos  are  mounted  on 


The  switchboard  consists  of  eight  panels  in  polished 
white  marble,  consisting  of  three  machine,  three  feeder, 
one  booster  and  one  Board  of  Trade  panel. 

CAR  HOUSES  AND  OFFICES 

A  suitable  site  was  selected  in  the  Lewes  Road  on 
which  has  been  erected  a  handsome  and  commodious  car 
houses,  constructed  of  brick,  with  iron  roof,  and  well  lighted, 
to  house  thirty-six  cars.  Examination  pits  have  been  pro- 
vided under  each  track,  so  that  the  moment  a  car  comes  to 
rest,  it  is  in  a  position  ready  for  overhauling.  The  pits 
have  been  lined  with  white  glazed  bricks,  in  order  that  an 
efficient  light  may  be  obtained  by  bringing  the  walls  into 


MAP  OF  BRIGHTON,  SHOWING  THE  SYSTEM  OF  THE  CORPORATION  TRAMWAYS 


one  combination  base  plate,  whereas  in  the  case  of  the 
larger  dynamo,  separate  base  plates  for  engine  and  dynamo 
are  provided.  The  accompanying  illustration  shows  one 
of  the  sets  described  above.  The  motor-driven  tramway 
booster  consists  of  two  separate  machines,  direct-coupled 
end  to  end,  and  mounted  on  a  combination  base  plate.  The 
motor  is  of  Messrs.  Bruce  Peebles  multipolar,  shunt- 
wound,  protected  type,  and  is  designed  for  an  output  of  40 
B.  H.  P.  when  running  at  a  speed  of  800  r.  p.  m.  It  is  de- 
signed to  run  off  a  500  volts  to  550  volts  circuit,  and  will 
also  give  an  output  of  25  per  cent  over  full  load  when  re- 
quired, and  will  run  sparklessly  under  these  conditions 
The  booster  consists  of  one  of  Messrs.  Bruce  Peebles 
series-wound,  multipolar  machines,  which  is  arranged  to 
give  an  output  of  1000  amps,  at  a  pressure  of  25  volts, 
varying  down  to  100  amps  at  a  pressure  of  10  volts.  The 
machine  is  provided  with  a  suitable  shunt  across  the  series 
fields,  to  enable  this  regulation  to  be  effected. 


use  as  reflectors,  and  they  also  enable  them  to  be  main- 
tained in  a  thoroughly  sanitary  condition.  The  headroom 
provided  under  the  roof  principals  is  19  ft.;  ample  work- 
shops have  also  been  built  in  connection  with  the  houses, 
comprising  a  fitter's  shop,  woodworking  shop,  armature 
winding  shop  and  paint  shop.  Machinery  of  the  .most 
approved  type  has  been  selected,  and  the  whole  of  the  re- 
pairs will,  therefore,  be  effected  on  the  premises.  A  sand 
dryer  has  also  been  provided. 

A  handsome  suite  of  offices  has  been  built  on  the  front- 
age to  Lewes  Road,  a  portion  being  two  stories  in  height, 
the  structure  being  of  red  pressed  and  Sussex  white  bricks, 
with  facings  of  brown  Portland  stone.  The  ground  floor 
is  for  the  traffic  department  and  stores,  and  the  upper  floor 
for  drawing  offices,  etc.,  in  connection  with  the  engineering 
department. 

THE  TRAMWAY  SYSTEM 

Six  and  a  half  route  miles  have  been  constructed,  or 


January  4,  1902. J 


STREET  RAILWAY  JOURNAL. 


17 


eleven  and  a  half  miles  of  tramway  as  single  line.  There 
are  five  routes,  viz.,  Lewes  Road,  New  England  Road,  Elm 
Grove,  Queen's  Park  Road,  Beaconsfield  Road  and  Ditch- 
ling  Road,  the  latter  being  worked  as  a  circular  route. 

Lewes  Road  will  have  a  five-minute  service  of  cars,  and 
the  other  routes  a  seven  and  a  half  minute  service,  but, 
the  Beaconsfield  Road  and  Ditchling  Road  routes  being 
worked  as  a  circular  route,  will,  in  effect,  give  a  three  and 
three-quarter  minute  service  at  the  extreme  ends,  as  it  is 
possible  to  reach  the  same  point  traveling  in  either  direc- 
tion. Thirty  cars  have  been  provided  for  the  service.  The 
terminus,  or  starting  point,  common  to  all  routes,  is  in 


GENERATING  SET  FOR  BRIGHTON  CORPORATION  TRAMWAYS 

Church  Street,  at  the  northern 'end  of  the  Royal  Pavilion 
Gardens. 

.Further  powers  are  being  sought  in  the  ensuing  Parlia- 
mentary session  for  extensions,  and  the  terminus  will  then 
be  made  at  the  southern  end  of  the  Old  Steine  enclosures, 
and  in  close  proximity  to  the  New  Palace  Pier  and  Winter 
Gardens.  A  further  extension  is  to  be  carried  along  the 
London  Road,  which  will  connect  the  existing  lines  be- 
tween the  junction  at  New  England  Road  and  the  southern 
end  of  St.  Peter's  Church,  enabling  the  cars  on  the  New 
England  ivoad,  as  well  as  the  Beaconsfield  Road  and 
Ditchling  Road  lines  to  be  operated  on  the  more  direct 
route  along  the  London  Road  to  the  sea  front. 

The  engineer  and  manager,  Thomas  B.  Holliday,  has  a 
large  and  varied  tramway  experience,  extending  over  a 
period  of  twenty  years,  embracing  horse,  cable  and  electric 
traction  in  Melbourne,  Australia,  Bristol,  Dublin,  Stockton 
and  Middlesborough  and  London,  and  acted  as  consult- 
ing engineer  to  the  promoting  syndicate  of  the  Perth  Elec- 
tric tramway,  Western  Australia. 

It  might  be  said,  in  conclusion,  that  the  system  de- 
scribed above  will  be  used  chiefly  by  Brighton  residents, 
as  the  route  at  present  does  not  come  down  to  the  fashion- 
able water  front,  and  is  chiefly  in  parts  of  the  town  which 
the  casual  visitor  is  not  very  familiar  with.  It  will  be  of 
immense  convenience,  however,  to  Brighton  people,  as  the 
town  is  full  of  hills,  and  extends  long  distances  inland. 
Endeavors  will,  however,  before  long  be  made  to  get  a 
line  of  tramways  along  the  magnificent  water  front  extend- 
ing from  Rotting  Dene  to  Hove,  and  it  must  be  said  that 
such  a  line,  even  with  well  constructed  overhead  wires, 
would  not  mar  the  landscape  so  much  as  the  perpetual 


line  of  antiquated  carriages  with  their  accompanying  in- 

sanitation.  ■ 

Third-Rail  Sleet  Cotter  on  the  Lake  Street  Elevated, 

Chicago 

Sleet  has  been  the  most  troublesome  condition  brought 
on  by  the  weather  that  electric  elevated  lines  have  had  to 
contend  with.  A  thin  layer  of  ice  between  the  contact  shoe 
and  the  third  rail  so  completely  insulates  the  shoe  from  the 
rail  as  to  stop  or  very  much  delay  traffic.  Brushes  in  ad- 
vance of  the  contact  shoes  have  been  extensively  used. 
The  Lake  Street  and  Northwestern  Elevated  Railroads  of 


SLEET  CUTTER  USED  ON  LAKE  ST.  ELEVATED  ROAD.  CHICAGO 
Chicago,  however,  use  a  scraper  with  several  blades,  as 
shown  in  the  accompanying  engraving.  The  blades  are  of 
steel,  3-16  in.  thick,  and  arc  at  a  slight  angle  less  than  90 
degs.  to  the  third  rail.  They  are  fastened  by  having  a 
block  of  iron  cast  around  them,  the  ends  of  the  blades  in 
the  casting  having  been  upset  before  the  iron  is  poured,  to 
prevent  them  from  coming  loose.  When  let  down  to  bear 
on  the  rail  the  sleet  cutters  are  under  the  tension  of  the 
long,  flat  spring  which  is  seen  on  the  top  of  the  device  in 
the  engraving.  The  blades,  being  rigid,  must  bend  or 
break  when  they  strike  anv  obstruction  like  a  high  rail  end. 
This  occasionally  happens,  but  the  advantages  of  a  posi- 
tively rigid  cutter  are  considered  sufficient  to  compensate 
for  occasional  cheap  breakages  of  this  kind. 

 ♦♦•»—  

Winch  Brake  on  the  Oakland,  San  Leandro  &  Haywards 
Railway,  California 

The  Oakland,  San  Leandro  &  Haywards  Electric  Rail- 
way has  had  in  use  for  several  years  a  brake  which  is  ex- 
tremely simple  in  construction  and  satisfactory  in  opera- 
tion. Not  being  patented,  no  one  has  been  interested  in  its 
introduction  generally  among  electric  railways,  and  prob- 
ably for  this  reason  it  has  not  been  more  widely  used.  It 
is  simply  a  winch  on  one  axle  of  the  car,  which  acts  to  draw 
up  the  brakes  just  as  the  air  cylinder  of  an  air  brake  would 
act. 

A  drum  14  ins.  in  diameter  is  mounted  on  one  axle.  This 
drum  has  flanges  l-|  ins.  high.  Around  this  drum  is  one 
turn  of  ii-in.  hemp  rope  snaked  full  of  tar.  One  end  of 
the  rope  is  connected  to  a  lever  on  the  front  platform.  The 
other  end  is  fastened  to  the  brake-rod  which  draws  up  the 
brakes.  A  movement  of  the  motorman's  lever  to  tighten 
the  rope  around  the  drum  draws  up  the  brake.  The  pull 
required  on  the  motorman's  lever  is  very  slight.  It  would 
be  thought  that  the  wear  on  the  rope  with  such  a  device 
would  be  very  great,  but  the  experience  at  Oakland  does 
not  bear  this  out.  Ropes  last  two  months  and  more,  and 
are  taken  out  before  showing  much  wear.  The  application 
of  this  brake  is  as  smooth  as  that  of  any  brake. 

It  is  so  easily  applied  to  either  a  single  or  double-truck 
car  that  it  might  be  tried  with  advantage  on  many  other 
roads  desiring  something  quicker  than  the  plain  hand  brake. 
—  ♦♦♦  

The  Montreal  Street  Railway  Company,  it  is  said,  pro- 
poses to  divide  $80  a  month  between  the  motormen  and 
conductors  who  have  not  had  a  mishap  to  their  cars  dur- 
ing the  previous  month. 
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Development  of  Street  Railway  Traffic  in  Paris 


BY  E.  J.  LAVALARD 

The  history  of  the  street  transportation  systems  of 
Paris,  in  which  I  will  include  the  omnibus  as  well  as  the 
tramway  lines,  is  one  of  gradual  growth.  It  dates  back  to 
1662,  in  which  year,  according  to  popular  tradition,  the 
French  savant,  Pascal,  suggested  and  secured  the  introduc- 
tion into  the  city  of  a  public  conveyance  for  the  transporta- 
tion of  passengers.  It  is  not  my  purpose,  however,  to  de- 
scribe here  these  early  vehicles,  but  to  date  the  real  origin 
of  the  city's  present  transportation  system  to  1828,  when 
the  first  regular  omnibus  company  was  organized  and  au- 
thorized to  transport  passengers,  at  first  for  twenty-five 
and  then  for  thirty  centimes  apiece,  and  put  in  service  a 
number  of  these  vehicles.  The  story  has  often  been  told 
how,  through  the  Duchess  of  Berri,  the  original  prejudice 
of  the  Parisian  bourgeois  of  that  day  to  the  use  of  these 
busses  was  dispelled.  This  lady  entered  one  of  these  un- 
popular stages  one  day  when  crossing  Paris,  and  the  in- 
cognito which  she  at  first  preserved  was  compromised 
when  she  gave  the  conductor  a  twenty-five  louis  piece  in- 
stead of  the  five  sous  which  was  the  price  demanded.  The 
story  soon  became  common  property,  and  the  bourgeois, 
who,  up  to  that  time,  had  affected  to  despise  the  omnibuses 
and  would  not  patronize  them,  were  won  over,  and  the 
cause  df  the  omnibuses  was  won. 

New  lines  of  greater  or  less  extent  were  established 
successfully,  and  in  1855  there  were  no  less  than  twelve 
companies  operating  distinct  lines,  and  employing  3925 
horses.  The  names  of  some  of  these  early  companies  were 
the  General  Omnibus,  the  Favorite,  the  Citizens',  the  Ga- 
zelles, the  Parisian,  the  Tricycle,  and  the  Excellent. 

It  is  hardly  necessary  to  say  that  the  vehicles  of  these 
different  companies  were  of  various  models,  which  were 
most  part  of  ancient  design.  All,  however,  have  disap- 
peared from  active  service,  though  a  few  are  preserved  as 
picturesque  reminders  of  early  transportation  methods  in 
the  collections  of  a  few  museums,  as  well  as  in  that  of  the 
General  Omnibus  Company,  of  Paris,  and  in  this  connec- 
tion formed  a  part  of  the  exhibit  at  the  exposition  of  1900 
of  that  company.  Views  of  several  of  these  old  models 
can  be  found  by  the  reader,  if  he  is  interested  in  the  sub- 
ject, in  the  1887  and  1888  volumes  of  the  Street  Railway 
Journal. 

The  number  of  companies  was  found  to  be  so  large  in 
1850-54,  and  the  competition  between  them  was  so  severe 
that  it  became  evident  that  for  self-preservation  a  con- 
solidation was  necessary.  As  a  result,  and  after  many 
efforts  toward  this  end,  all  of  these  roads  were  united  in 
1854  and  1855,  and  the  consolidated  company  was  awarded 
by  the  municipality  a  franchise  of  the  exclusive  right  in 
Paris  of  transporting  passengers  and  occupying  the  public 
streets  with  vehicles  engaged  in  such  business.  This  fran- 
chise was  at  first  for  thirty  years ;  it  was  approved  by  im- 
perial decree,  Feb.  2,  1855,  and  the  consolidated  company 
took  the  name  of  the  General  Omnibus  Company. 

The  new  company  commenced  operations  on  March  r, 
1855,  with  an  effective  force  of  3285  horses  and  569  ve- 
hicles, of  which  116  ran  into  the  suburbs.  By  the  end  of 
the  same  year  the  General  Omnibus  Company  had  in 
operation  in  Paris  twenty-five  lines  of  omnibuses  desig- 
nated by  the  twenty-five  letters  of  the  alphabet,  covering  a 
system  of  149.7  m-  and  twenty-eight  lines  in  its  suburban 
business,  covering  a  system  of  195.4  km.  Twenty-nine 
stables  were  in  use ;  the  effective  number  of  horses  had  in- 
creased to  4389,  and  the  number  of  vehicles  to  437.  The 
personnel  employed  by  the  company  consisted  of  2436  per- 


sons, divided  as  follows :  205  inspectors,  522  conductors, 
522  drivers,  365  hostlers,  91  trippers,  61  mechanics,  53 
starters  and  617  miscellaneous  employees. 

A  few  years  earlier,  viz.,  1853,  attention  began  to  be 
given  to  the  subject  of  tramcars,  and  in  1853  a  Mr.  Loubat 
was  authorized  to  establish  a  system  of  this  kind  as  an 
experiment.  This  having  proved  successful,  on  Feb.  18, 
1854,  he  was  given  the  franchise  for  the  tramway  of  Sevres 
and  Boulogne.  This  line  was  for  a  long  time  known  as  the 
"American  Railway,"  because  many  companies  in  the 
United  States  had  previously  installed  roads  of  this  kind. 
Another  decree,  of  April  28,  1855,  authorized  the  extension 
of  this  line  from  Sevres  to  Versailles.  The  operation  of 
this  line  is  now  conducted  by  the  General  Omnibus  Com- 
pany, which  includes  it  in  its  system. 

The  growth  of  the  traffic  from  1854  to  1900  on  the  lines 
of  the  General  Omnibus  Company  has  been  practically 
steady  and  continuous,  except  that  1867,  1878  and  1889, 
the  years  of  expositions,  reflect  the  increased  traffic  due 
to  those  events,  while  1870  and  1871  and  the  next  few  years 
show  the  opposite  effect  of  the  war,  the  siege  and  the  fol- 
lowing period  of  business  depression.  Table  I.  gives  the 
population  of  Paris,  passengers  carried  by  the  General 
Omnibus  Company  and  rides  per  capita  by  that  company 
for  the  several  years. 

TABLE  I.— POPULATION  OF  PARIS,  AND  PASSENGERS  CARRIED 
BY  THE  GENERAL  OMNIBUS  COMPANY 

Rides 

Population  of     Passengers  per 


Paris.  carried.  capita. 

1810    600,000   

1830    786,000   

1850    1,054,000   

*i86o    1,696,000  74,060,052  43.8 

1"i872    1.794.380  113,641,850  63.3 

1880    1,988,806  188,711,143  94.9 

1896    2,511,629  246,791,845  98.2 


*  Including  suburbs  annexed,  with  a  population  of  350,000. 
t  After  two  sieges. 

Another  important  factor  in  the  transportation  system 
of  Paris  is  the  Chemins  de  Fer  de  Ceinture,  or  "belt  rail- 
way," which  uses  steam  locomotives.  This  line  includes 
about  39  km,  and  carried  in  1898  on  its  belt  division  28,- 
462,477  passengers,  and  on  its  Gare  St.  Lazare-Auteuil  di- 
vision 23,902,712  passengers. 

In  1867,  at  the  time  of  the  World's  Fair,  a  boat  service 
was  instituted  on  the  Seine  by  a  company  which  operated 
a  similar  service  at  Lyons.  The  number  of  passengers  car- 
ried by  these  water  busses  has  been  as  follows : 


1868   3,500,000 

1872   8,000,000 

1875   10,000,000 

1877  more  than  12,000,000 

1898   15,380.985 


The  success  which  followed  the  operation  of  boats  led 
to  the  establishment  of  two  other  companies.  The  service 
extends  from  Charenton  to  Surennes,  with  stopping  points 
on  the  two  rivers  at  distances  averaging  1000  m  apart. 

After  the  war  of  1870  a  number  of  omnibus  lines  were 
replaced  by  horse  tramways.  New  tramway  lines  were 
started  in  1872,  1873,  1874  and  1875  by  the  General  Omni- 
bus Company,  and  also  by  two  new  companies,  called  the 
Tramways  Nord  and  the  Tramways  Sud.  These  companies 
had  purchased  certain  franchises  from  the  department  of 
the  Seine,  in  the  suburbs,  and  entered  the  city  of  Paris  over 
portions  of  the  route  of  the  General  Omnibus  Company. 
They  paid  at  first  a  certain  rate  per  kilometer,  and  main- 
tained the  tracks  on  which  their  cars  ran  in  the  interior 
of  the  city.  As  a  result  of  this,  a  number  of  the  suburban 
omnibus  lines  were  withdrawn. 
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During  the  expositions  of  1878  and  1889  the  surface 
lines  in  Paris  included  the  omnibus  and  tramway  lines  of 
the  General  Omnibus  Company,  the  tramways  of  the  Nord 
and  Sud  Companies,  the  Ceinture  Railway  and  the  Seine 
boat  line. 

In  1891  a  cable  line,  called  the  Belleville  line,  was  put  in 
operation.  This  road  is  only  2000  m  in  length,  and  has  a 
franchise  running  until  May  31,  1910.  During  1900  this 
tramway  operated  twelve  cars,  made  279,288  trips,  and 
carried  5.455,367  passengers. 

The  omnibus  system  of  the  General  Omnibus  Company 
includes  45  routes,  of  which  11  are  served  by  vehicles  car- 
rying 40  passengers,  30  by  vehicles  carrying  30  passengers 
and  4  by  vehicles  holding  26  passengers.  It  possessed  in 
1899  an  equipment  of  11,277  horses,  and  in  1890  of  12,676. 
The  total  length  of  route  in  1900  was  261.382  km,  varying 
in  individual  cases  from  32.50  to  75.10  km.  The  tramway 
system  included  36  lines,  of  which  19  were  operated  by 
horse  cars  and  17  by  mechanical  traction.  The  total  length 
of  line  was  244.742  km.  This  latter  figure  is  considerably 
higher  than  normal,  because  it  included  several  extra  lines 
put  in  operation  because  of  the  exposition.    The  animal 


Omnibus  Company  to  give  improved  transit  by  the  equip- 
ment with  mechanical  power  of  the  horse  lines,  by  which 
the  length  of  the  latter  has  been  decreased  during  the  year 
a  total  of  1. 61. 8  km,  in  spite  of  a  total  increase  of  6.2  km  in 
length  of  line  operated. 

The  employees  of  the  company  number  more  than  10,000, 


divided  as  follows : 

Conductors    1,847 

Drivers  and  engineers   1,829 

Inspectors    825 

Station,  car  house  and  stable  force   4>424 

Shop  force    94° 

Track  force    5°° 

Miscellaneous    480 


Total    10,84s 


The  company  possesses  five  stations  for  mechanical  trac- 
tion, with  a  total  horse-power  of  10,000;  fifty-eight  car 
houses,  having  a  total  area,  not  including  the  power  sta- 
tions, of  400,000  sq.  m  in  round  numbers.  It  should  be 
stated  here  that  the  company  carries  on  at  its  shops  a  con- 
siderable amount  of  manufacturing  and  repair  work  for 
cars  and  other  equipment. 


Table  II.— List  of  Tramway  Companies  in  Paris  in  1901  outside  the  Cie  Generale  de  Omnibus 


Name  of  Company- 


Tramways  de  Paris  et  du  Department  de  la 
Seine    

Cie.  G£n£ra1e  Parisienne  des  Tramways. . . . 

Compagnie  du  Chemin  de  Fer  du  Bois  de 
Boulogne  

Compagnie  des  Tramways  M6caniques  de 

PEnvirons  de  Paris  

Compagnie  des  Tramways  Electriques  Nord 

Parisiens  

Tramway  Funiculaire  de  Belleville  

Compagnie  des  Chemins  de  Fer  Nogentais. 

Cie.  des  Tramways  de  1'Est  Parisien  

Compagnie  du  Chemin  de  Fer  sur  Routes 

de  Paris  a  Arpajon  

Compagnie  des  Tramways  de  la  Rive  Gauche 

de  Paris  

Compagnie    des    Tramways    de  l'Ouest 

Parisien  

Compagnie  des  Tramways  Electriques  de 

Vanves  a  Paris  

Chemin  de  Fer  M£tropolitain   


Started  in 


1874 
1874 

I900 


)6- 1 900- 1 90 1 

1901 
1891 
1 897-1 898 
1900 


1900 

1900 

1900 
1900 


Number  of 
Lines  in 

Length  of  Line  on  Aug.  10, 
1901 

Motive  Power 

Operation 

Owned 

In  Operation 

18 

13 

kilometers 
64.386 

65.IOO 

kilometers 
92-389 

86.469 

2  lines  by  steam;  15  by  electricity  (trolley 
and  accumulators);  1  by  horses 

7  lines  by  electricity  (trolley  and  under- 
ground conduit),  and  6  by  horses. 

1 

6.529 

6.529 

Electricity    (Vedovelli  surface  contact 
system,  and  trolley) 

5 

17.417 

21.441 

Trolleys  and  steam. 

2 
1 
5 
7 

IO  600 
2.000 
27-563 

77  '-'43 

13.803 

2.000 

32-363 
94.622 

Trolley  and  Diatto  surface  contact  system 
Cable,  driven  by  a  70-hp  engine 
Compressed  air  and  trolley 
Trolley  and  Diatto  surface  contact  system 

1 

10.017 

14.502 

Compressed  air  and  steam 

3 

27-355 

40.795 

Trolley  and  Diatto  system 

5 

25-423 

29-755 

Trolley  and  Diatto  system 

1 
1 

5-241 

15.000 

5-375 
1-500 

Trolley  and  Diatto  system 
Electric  third  rail 

lines  ran  cars  with  51  places,  and  the  average  number  of 
passengers  carried  per  car  was  4860  in  1899  and  4434  m 
1900.  The  lines  operated  by  mechanical  means  used  three 
systems,  viz. :  compressed  air,  202  cars ;  storage  batteries, 
85  cars  ;  steam  cars,  1 1 1. 

Table  III.  herewith  gives  the  number  and  aggregate 
length  of  lines  of  the  General  Omnibus  Company  using  dif- 

TABLE  III.-MOTIVE  POWERS  USED  ON  TRAMWAY  LINES  OF 
GENERAL  OMNIBUS  COMPANY  IN  1899  AND  1900 

Length  of  lines  op- 
Motive  Power.  No.  lines.  erated  in  km 

1899.  1900.  1899.  1900. 

Animal    26     17  164.855  103.177 

Accumulators    2    14.886 

Compressed  air   5     12  42.691  95°54 

Purrey  System    2    13  389 

Rowan  System    1      . .  2,760   

Serpollet  System    3      3  18.237  18.237 

Total    35     36         238.543  244.743 

ferent  motive  powers  in  1899  and  in  1900.  It  shows  the 
great  effort  made  during  the  last  two  years  by  the  General 


It  would  not  be  of  great  interest  to  publish  at  the  present 
time  the  receipts  for  the  different  companies  for  1900,  as 
they  were  abnormal  on  account  of  the  exposition,  and  the 
figures  for  1901  are  not  available.  The  writer  has  there- 
fore assembled  in  table  II.  herewith,  data  of  the  different 
roads  which  are  in  actual  operation  in  Paris  and  its  suburbs, 
with  the  date  of  starting,  number  of  lines  put  in  operation, 
the  length  operated  and  the  different  systems  employed, 
the  figures  being  taken  from  the  Journal  Official  of  Aug. 
19,  1 90 1.  In  this  summary  the  lines  of  the  General  Omni- 
bus Company  have  been  omitted,  as  they  are  given  in  Table 

III.  " 

Coal  Famine  in  the  West 


The  coal  famine  which  has  existed  in  the  Middle  West 
the  past  week,  owing  to  the  inability  of  the  railroads  to 
furnish  cars  enough  for  hauling  coal  from  the  mines,  has 
brought  forcibly  to  the  front  the  wisdom  of  those  en- 
gineers that  have  designed  power  houses  with  ample  coal 
storage  capacity. 
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Street  Car  Platforms— II 


BY  W.  E.  PARTRIDGE 


Before  going  on  with  the  completely  enclosed  vestibule, 
there  are  a  few  more  examples  of  the  simple  open  platform 
and  the  platform  with  a  glass  front,  or  open  vestibule,  which 
may  be  glanced  at.  When  cars  run  constantly  in  one  direc- 
tion it  is  a  practice  on  many  street  railways  to  use  a  com- 
pletely enclosed  vestibule  on  the  front  end  of  the  car,  while 
leaving  the  rear  platform  entirely  open.  Fig.  I  shows  an 
arrangement  of  this  kind  on  a  car  built  by  the  Stephenson 
Company  for  Utica.  The  rear  platform  is  not  only  entirely 
open,  but  is  free  from  all  encumbrances,  being  without  con- 
troller, sand  box  or  even  a  brake  shaft  and  handle.  It  is  4 
ft.  6  ins.  long,  and  has  an  opening  and  step  on  one  side  only. 
The  only  arrangement  which  it  has  in  common  with  the 
front  platform  is  the  channel  iron  buffer.  This  is  carried, 
or  backed  up,  by  four  heavy  spiral  springs.  These  are  so 
placed  as  to  take  up  the  shock  of  a  collision.  In  this  car  the 
forward  platform  is  made  very  sbort.    It  is  completely  en- 


In  connection  with  vestibules,  doors  and  the  comfort  of 
passengers  there  is  one  point  that  managers  can  give  care- 
ful attention  to,  and  be  repaid  by  an  increase  of  travel.  This 
v-  the  management  of  the  doors.  Usually  there  are  neither 
rules  nor  instructions  in  regard  to  them.  Conductors,  as  a 
rule,  shirk  as  much  labor  as  possible,  and  hence  they  leave 
the  doors  open  in  season  and  out,  to  the  discomfort  of  pas- 
sengers within  the  car.  All  vestibules,  when  open  at  the 
sides,  send  a  strong  current  of  air  in  at  the  rear  door  of  the 
car  when  the  latter  is  left  open.  This  has  been  previously 
noted  in  connection  with  the  portable  vestibule.  In  the  sum- 
mer season  this  often  fills  the  car  with  a  cloud  of  dust  and 
makes  riding  a  discomfort.  Usually  the  conductor  pays  no 
attention  to  this  until  some  outraged  passenger  asks  him  to 
close  the  door.  Then  it  is  often  done  grudgingly.  Some 
conductors  habitually  comply  in  part  and  leave  a  2-inch 
opening,  as  if  to  save  labor.  In  winter,  with  a  cold  car,  or 
one  but  partially  heated,  the  practice  is  the  same.  When 
smoking  is  permitted  on  the  rear  platform,  if  there  is  a 
vestibule,  the  whole  car  becomes  a  smoking  compartment  if 
the  rear  door  of  the  car  is  left  open  when  the  car  is  going 


FIG, 


I.  —  OPEN  PLATFORM  FOR 
ENTRANCE  ONLY 


FIG 


2.— OPEN  VESTIBULE  FOR 
8-WHEEL  CAR 


FIG. 


3. — OPEN  VESTIBULE  WITH 
SASH  SET  AT  SIDE 


closed  and  has  a  narrow  entrance  on  one  side  only.  It  is 
built  to  accommodate  the  motorman  alone,  and  no.  more 
room  is  provided  than  that  which  is  necessary  for  him  to 
perform  his  duties. 

Of  open  vestibules,  the  Stephenson  Company  build  two 
forms,  which,  in  some  of  their  details,  depart  from  the  ordi- 
nary styles.   These  are  shown  in  Fig.  2  and  Fig.  3. 

The  first  of  these  shows  an  open  vestibule  for  an  eight- 
wheel  suburban  car  built  for  Jamestown,  Pa.  It  has  a 
single  step  and  a  gate  of  the  folding  type,  which  does  not, 
when  closing  the  entrance,  come  above  the  level  of  the 
dasher.  This  feature,  required  by  the  specification,  is  not 
desirable.  While  it  looks  very  well,  safety  calls  for  much 
higher  gates.  At  the  side  of  the  vestibule,  the  space  often 
filled  solid  is  in  this  case  filled  by  a  narrow  light  of  glass. 
This  gives  the  motorman  a  wider  range  of  view  at  the  side, 
without  diminishing  the  protection  afforded.  In  Fig.  3  this 
extra  glass  is  carried  in  an  extra  sash  and  made  wide 
enough  to  increase  considerably  the  depth  of  the  protection 
afforded  by  the  sides.  In  both  cases  the  platform  is  dropped 
so  as  to  bring  the  step  well  down,  a  feature  which  contrib- 
utes to  the  safety  of  the  passengers.  This  platform  has 
channel  iron  bearers,  or  platform  timbers,  drop  sash  and 
spring  bumpers. 


forward.  There  should,  for  these  reasons,  be  a  rule  that 
would  cover  these  cases.  The  rear  door  should  be  closed  in 
summer,  when  there  is  dust,  and  in  cold  weather.  Passen- 
gers may  be  constantly  getting  off  or  coming  in,  but  that 
should  not  be  taken  as  an  excuse.  The  doors  should  always 
be  closed,  back  and  front,  when  the  comfort  of  the  pas- 
sengers demands  it. 

As  we  have  before  remarked,  the  completely  enclosed 
vestibule  seems,  theoretically,  to  be  a  development  from  the 
portable  vestibule.  As  a  matter  of  fact,  the  portable  vesti- 
bule comes  as  a  substitute  for  the  complete  enclosure.  Both 
types  have  been  developed  together. 

In  Fig.  4  we  have  an  example  of  the  steam-car  vestibule 
modified  for  street-car  use.  It  is  by  J.  M.  Jones'  Sons,  of 
Troy.  As  far  as  possible  the  sides  are  of  glass.  The  posts 
are  arranged  so  as  to  obstruct  the  view  as  little  as  may  be. 
In  the  center  of  the  front  sash  there  is  a  small  window,  so 
that  in  case  of  driving  snow  or  rain  an  opening  may  be  avail- 
able for  seeing  without  exposing  the  whole  person  of  the 
motorman.  Another  small  convenience  is  provided  for  the 
passenger  by  making  the  vestibule  a  little  narrower  than  the 
car  body,  which  gives  a  narrow  end  window.  This  is,  how- 
ever, just  sufficient  to  give  the  passenger  a  view  forward, 
which  is  entirely  cut  off  by  many  types  of  vestibule.  The 
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lower  half,  or  dasher,  is  a  segment  of  a  circle.  In  case  of 
accident  this  is  a  little  stronger  than  the  type  having  three 
flat  sides,  or  half  a  hexagon. 

A  front  view  of  this  type  and  make  of  vestibule  is  given 
in  Fig.  5.  It  differs,  however,  from  the  one  shown  in  the 
previous  figure,  in  having  a  large  glass  in  the  central  sash. 
The  projection  of  the  hood  at  the  side  over  the  entrance  is 
also  advantageous.  The  hood  is  of  the  steam-car  shape,  but 
apparently  not  so  framed  as  to  become  a  part  of  the  car 
body  frame,  a  point  of  considerable  advantage. 

On  suburban  cars  a  close  approach  to  steam  road  practice 
is  frequently  met,  as  is  shown  in  Fig.  6.  In  this  case  little  at- 
tempt is  made  to  give  the  motorman  a  view  at  the  sides. 
The  front  of  the  vestibule  has  but  slight  curvature,  and  a 
large  corner  post  prevents  a  clear  view  at  an  angle  of  45 
degrees.  The  car,  having  a  straight  side,  permits  the 
door  to  be  carried  out  to  the  side.  The  design  is  very  good 
for  a  suburban  road,  when  the  cars  are  operated  by  the  com- 
pany on  its  own  right  of  way.  Another  variety  of  this  vesti- 
bule is  seen  in  Fig.  7,  when  it  is  applied  to  a  car  having 
curved  sides.    The  platform  is  made  much  narrower  than 


motorman  a  clear  view  at  the  side,  because  an  unobstructed 
view  forward  is  all  that  is  needed.  In  a  car  used  exclusive- 
ly for  elevated  railroad  work  it  would  be  possible  to  frame 
a  vestibule  of  this  type,  so  as  to  obtain  almost  unlimited 
strength.  This  could  be  done  by  carrying  the  sills  out  to  the 
buffer  beam  of  the  platform  timber  and  making  the  platform 
floor  flush.  This  would  practically  bring  the  vestibule  in- 
side the  car  body.  The  plates  and  the  sills  of  the  monitor 
deck  would  then  run  forward  to  the  bow  of  the  hood.  Of 
course  there  would  be  one  inside  end  frame  at  the  rear  of 
the  vestibule,  in  order  to  give  firm  support  to  the  side  of  the 
car.  The  baggage  door,  just  inside  that  of  the  vestibule, 
shown  in  Fig.  8,  is,  of  course,  a  source  of  weakness  in  this 
particular  car,  as  it  cuts  off  the  side  framing  from  the  end. 
This,  however,  is  one  of  the  things  which  cannot  be  avoided 
where  baggage  compartments  are  introduced ;  but  the 
plated  sill  and  the  heavy  framing  of  the  vestibule  compen- 
sate for  this  in  a  large  measure. 

In  Fig.  9  we  have  an  example  of  a  car  framed  in  the  way 
just  mentioned.  As  it  is  devoted  to  express  business  only, 
steps  are  not  needed.   A  stirrup  iron  is  all  that  is  necessary. 


FIG.  4 


-ENTIRELY  ENCLOSED  VESTIBULE, 
MODIFIED  STEAM  TYPE 


FIG.  5.— FRONT  VIEW  OF  VESTIBULE, 
SINGLE  LARGE  CENTER  GLASS 


FIG.  6. — STREET  RAILWAY  VESTIBULE, 
CLOSE  APPROACH  TO  STEAM 
CAR  PRACTICE 


the  car  body,  and  has  a  door  on  one  side  only.  In  this  case 
it  becomes  practically  a  cab.  At  the  other  end  of  the  car  the 
platform  is  entirely  open.  Such  a  construction  is,  of  course, 
intended  only  for  a  loop  line,  where  the  cars  run  in  one 
direction  only.  Thus  but  two  platform  openings  are  em- 
ployed, and  both  are  placed  on  the  same  side  of  the  car. 
This  plan,  which  is  very  effectual  in  preventing  accidents, 
has  long  been  used  in  Cleveland,  Ohio,  where  it  is  extended 
to  the  ordinary  open  cars,  which  are  built  with  panels  and 
closed  platforms  on  the  left-hand  side. 

The  St.  Louis  Car  Company  has  built  a  number  of  cars 
for  the  Union  Traction  Company,  of  Indiana,  with  vesti- 
bules, which  had  many  steam-car  features,  but  in  some  re- 
spects they  were  even  stronger  than  the  steam  road  type. 
One  of  these  is  shown  in  Fig.  8.  The  framing  of  the  car  is 
apparently  carried  out  to  the  front  of  the  vestibule,  but  the 
platform  is  dropped  and  short  platform  timbers  are  used. 
These  are  necessary,  in  order  to  permit  the  trucks  to  swing 
clear  on  curves.  At  the  top  the  finish  of  the  car  is  carried 
forward  to  the  front  of  the  vestibule.  Although  there  are 
three  steps,  the  doors  are  brought  to  the  outside  of  the  car 
and  a  trap  used,  so  that  the  platform  can  be  reached  from 
the  ground  or  a  high  station  platform.  The  car  is  fitted 
with  a  cowcatcher  at  one  end.   No  effort  is  made  to  trive  the 


Sills,  plates  and  monitor  sills  can  all  be  carried  forward  to 
the  front  of  the  vestibule,  making  the  outer  end  of  the  car 
of  the  greatest  strength.  The  round  end  is  of  value,  not 
only  because  it  increases  the  motorman's  range  of  vision, 
but  because  such  a  form  is  stronger.  Blows  of  all  kinds 
glance  from  it  readily.  Telescoping  with  such  a  construc- 
tion should  be  almost  out  of  the  question.  In  the  combina- 
tion cars  of  the  Albany  and  Hudson  cars  it  was  necessary 
to  modify  the  construction.  The  general  style  is  preserved, 
but  the  platform  has  to  be  made  narrower  to  accommodate 
the  steps,  of  which  there  are  two.  The  doors  are  set  back 
to  the  edge  of  the  platform,  and  in  this  case  must  fold 
against  the  vestibule.  The  platform  is  dropped  so  that  it 
would  not  have  been  practical  to  run  the  sills  through  to  the 
end  timber. 

It  is  a  question,  however,  whether  a  change  of  construc- 
tion for  the  sake  of  greater  strength  might  not  be  worth  all 
that  it  would  cost.  By  bringing  the  platform  up  to  the  level 
of  the  car  floor  the  buffer  beam,  or  crown  piece,  would  be 
on  a  line  with  the  sills.  These  would  then,  in  effect,  be  sin- 
gle pieces  of  timber  from  end  to  end  of  the  car.  In  cases  of 
collision,  cars  so  built  would  have  great  advantages  over 
any  of  the  forms  having  platforms  and  buffer  beams  below 
the  level  of  the  sills.   They  would  resist  blows  that  would 
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probably  destroy  any  car  of  the  pattern  illustrated.  A  rail- 
way using  cars  with  flush  floors,  however,  must  be  provided 
with  raised  station  platforms  like  those  of  the  elevated  rail- 
roads. Passengers  can  only  be  taken  on  at  regular  stations, 
or  at  points  where  platforms  have  been  built.  As  to  the  ad- 
vantage of  construction  there  is  no  possible  doubt.    On  a 


its  power  to  clean  sand  and  gravel  from  the  track.  The 
doors  of  the  Albany  and  Hudson  vestibules  are  single,  while 
steam-road  vestibule  doors,  as  well  as  a  large  proportion  of 
those  on  street  railways,  are  double.  The  double  doors  are 
not  as  convenient  as  single.  The  only  apparent  reason  for 
them  is  the  fact  that  with  ordinary  designs  sufficient  room  is 


FIG.  7. — VESTIBULE  NARROWER  THAN 
BODY,  DOORS  ON  ONE  SIDE  ONLY 


FIG.  8.— VESTIBULE  STEAM  CAR  TYPE 


FIG.  9  —ALBANY  AND  HUDSON  CAR, 
SILLS  GOING  THROUGH  TO  BUFFER 
BEAM  AND  CROWN  PIECE 


few  roads  only  it  would  be  practicable,  mechanically. 
Whether,  on  such  roads,  it  would  be  a  paying  feature  is  a 
question  that  must  be  decided  by  those  connected  with  the 
operating  departments. 

In  the  Albany  and  Hudson  passenger  cars  a  very  satis- 
factory modification  has  been  made  of  the  preceding  type 
(see  Fig.  10.)    The  platform  is  dropped  and  two  steps  are 


not  available  for  the  single  door,  and  in  order  to  get  it  out 
of  the  way  when  open,  it  must  be  double  and  so  folded. 

In  Fig.  11  we  give  an  illustration  of  a  three-window 
closed  vestibule,  having  a  very  wide  entrance.  It  is  one 
built  for  Milwaukee  by  the  St.  Louis  Car  Company.  The 
doors  are  double,  folding  against  the  car  body,  the  sides  of 
which  are  curved,  after  the  street  car  fashion.   The  hood  is 


FIG.  10.— ALBANY  AND  HUDSON 
PASSENGER  VESTIBULE 


FIG. 


II.— WIDE  ENTRANCE  VESTIBULE 
FOR  HIGH-SPEED  CAR 


necessary.  This  brings  the  door  well  inside  the  wall  of  the 
car,  so  that  an  end  window  is  placed  outside  the  door.  The 
door  itself  folds  against  the  vestibule.  The  front  is  well 
rounded  so  that  the  motorman  has  a  clear  view  at  the  sides, 
as  well  as  in  front.  The  buffer  is  correspondingly  round 
and  has  a  good  projection.  It  may  be  noted,  incidentally, 
that  the  cars  have  track  scrapers.  This  is  a  very  useful 
piece  of  apparatus  in  summer  as  well  as  winter,  because  of 


FIG.  12.— VESTIBULE  WITH  SINGLE 
ENTRANCE,  DASHER  SIGNAL 
LIGHTS 


of  the  street  car  type,  the  end  window  in  the  roof  making 
the  car  much  lighter  inside.  In  order  to  make  room  for  the 
trucks  the  platform  timbers  are  cut  very  short,  and  they  are 
plated  with  steel  to  obtain  sufficient  strength.  Increasing 
the  width  of  the  opening  at  the  entrance  to  the  vestibule  is 
a  valuable  feaure,  as  it  is  equivalent  to  an  increase  of  speed 
by  shortening  the  stops.  There  is,  however,  a  limit  in  this 
direction.  The  grab  handles  must  not  be  so  far  apart  that 
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they  may  not  be  grasped  easily  on  both  sides  at  the  same 
time.  This  rule  holds  good  in  all  cases  where  a  step  is  used, 
but  it  does  not  apply  where  the  platform  of  the  car  is  level 
with  that  of  the  station  or  stopping  place. 

The  vestibule  shown  in  Fig.  12  is  one  that  was  built  by  the 
J.  G.  Brill  Company  for  the  Cleveland  roads.  The  vestibule 
is  intended  as  a  cab  for  the  motorman.the  principal  entrance 
being  at  the  rear  platform,  which  is  left  entirely  open  and 
without  protection.  The  reason  for  this  is  probably  found 
in  the  necessity  for  making  entrance  and  exit  as  rapid  as 
possible.  The  cars  of  this  type,  like  all  those  running  in 
Cleveland,  have  entrances  on  the  right-hand  side  only.  The 
opening  in  front  in  the  dasher  contains  an  electric  light.  A 
transparent  destination  sign  slides  in  front  of  the  light,  clos- 
ing the  opening.  This  is  a  very  neat  and  effective  arrange- 
ment, which  was  designed  by  Mr.  Wason,  president  of  the 
Cleveland,  Painesville  &  Eastern  Railroad. 

The  completely  enclosed  vestibule  has  the  advantage  of 
enabling  the  railway  company  to  insure  perfect  safety  of 
passengers  when  entering  and  leaving  the  cars.  By  keep- 
ing doors  closed  until  the  car  has  stopped,  and  by  closing 


the  vestibule  opening  (see  Fig.  14.)  Owing  to  the  type  of 
truck  employed  the  step  is  high  above  the  head  of  the  rail, 
and  the  riser  about  equal  to  it.  Gates  of  this  type  are  ar- 
ranged to  be  opened  and  closed  by  the  motorman,  so  that 
getting  on  or  off  the  car  while  in  motion  is  hardly  to  be 
thought  of.  It  is  for  the  purpose  of  preventing  anyone 
from  riding  on  the  steps  that  the  leaves  of  the  gates  are 
mounted  so  far  out,  and  the  bottom  bar  brought  down  so  as 
to  touch  the  tread  of  the  step.  In  this  case  the  folding  gate 
could  not  well  be  used,  because  it  does  not  readily  lend  itself 
to  operation  by  means  of  a  single  lever  from  the  opposite 
end  of  the  car. 

In  baggage,  express  and  freight  cars  a  three-window 
vestibule  is  very  commonly  provided.  There  is  an  entrance, 
but  no  step,  a  stirrup  answering  every  purpose.  This  vesti- 
bule is  really  a  cab,  and  is  practically  formed  in  the  end  of 
the  car.  The  body  is  cut  off  by  a  light  partition,  which,  in 
many  cases,  is  without  either  window  or  door, 

In  the  way  of  completely  enclosed  vestibules  the  European 
designers  produce  some  astounding  creations.  An  example 
of  this  may  be  found  in  Fig.  15.    The  height  of  the  car  is 


FIG.  13.— BOTH  DOORS  AND  GATES 
AT  VESTIBULE  ENTRANCE 


FIG.  14.— BOTH  DOORS  AND  GATES 
OPERATED  BY  MOTORMAN 


FIG.  1 5. — VESTIBULE  AND  CAB  FROM 
EUROPEAN  PRACTICE 


them  before  starting,  a  very  large  class  of  accidents  may  be 
avoided.  The  St.  Paul  and  Minneapolis  roads,  by  adopting 
this  plan,  are  able  to  secure  themselves  from  many  annoy- 
ing claims.  In  summer,  however,  the  doors  have  to  remain 
open,  and  then  the  gate  becomes  necessary.  Its  application 
is  not  always  easy,  as  the  doors  occupy  much  valuable  space, 
and  cannot  readily  be  removed  for  the  summer  season.  The 
gate,  however,  may  be  readily  applied  so  that  it  folds 
against  the 'dasher.  Here  it  is  out  of  the  way  of  passen- 
gers, and  is  not  liable  to  injury  by  contact  with  vehicles.  By 
means  of  a  gate  the  platform  can,  of  course,  be  just  as  com- 
pletely enclosed,  so  far  as  the  passenger  is  concerned,  as 
with  a  door,  while  it  permits  a  free  circulation  of  air.  A 
gate  is  indispensable  where  both  sides  of  a  platform  have 
entrances,  and  only  one  side  is  used  at  a  time. 

The  Laclede  Car  Company  built  some  cars  for  the  South- 
ern Missouri  Electric  Railway  Company  which  had  both 
doors  and  gates  at  the  vestibule  entrances.  The  doors  were 
in  three  parts,  folding  away  from  the  body  of  the  car.  The 
gates  of  the  folding  pattern  were  made  very  high  (see  Fig. 
13),  which  shows  the  treble  doors  closed  and  the  gate  shut. 
Gates  coming  well  up  to  a  man's  shoulder  are  an  advantage, 
since  they  tend  to  prevent  accidents. 

In  the  next  illustration  we  have  double  gates  applied  to 


so  great  that  three  risers  are  necessary,  in  spite  of  the  fact 
that  the  lower  step  is  some  19  ins.  from  the  ground.  The 
side  is  notched  out  for  no  apparent  reason,  except  to  make 
a  place  for  the  hand  rail.  At  the  opposite  end  of  the  car  the 
rods  which  carry  this  rail  and  the  steps  are  converted  into 
a  ladder,  by  which  the  roof  may  be  reached.  As  will  be 
seen  by  the  buffers,  the  car  is  intended  to  be  run  in  a  train, 
and  to  permit  passage  through  the  whole  length  of  the  train 
a  modification  of  the  vestibule  is  necessary.  Or  rather,  we 
should  say,  the  end  opening  of  the  steam  vestibule  has  to 
be  retained.  In  this  case,  however,  a  door  is  placed  in  the 
opening,  and  fitted  with  a  sash.  Incidentally,  it  may  be 
questioned  whether  a  passage  from  one  car  to  another 
would  be  wholly  safe,  or  comfortable,  for  a  lady,  at  least. 
The  buffer  castings  project  about  18  ins.,  so  that  a  step  of 
about  3  ft.  would  be  necessary  to  reach  the  door  of  the 
next  coach.  As  there  is  plenty  of  room  between  the  cars, 
the  doors  are  made  to  swing  outward. 

When  building  the  cars  for  the  now  famous  Washington, 
Alexandria  &  Mount  Vernon  Railway,  the  Brill  Company 
was  met  with  the  problem  of  a  completely  closed  vestibule 
having  an  end  entrance.  The  cars  were  to  be  operated  in 
trains,  and  it  was,  of  course,  necessary  to  pass  from  one  to 
another.    They  produce  a  very  much  neater  solution  than 
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the  last  mentioned.  As  is  shown  in  Fig.  16,  they  made  a 
round  end  vestibule  below  and  introduced  a  sliding  door. 
The  sash,  however,  were  straight.  Curved  glass  is  a  nuis- 
ance to  be  avoided  where  it  is  possible.  It  is  not  only  ex- 
pensive, but  it  must,  in  each  case,  be  made  to  order,  which 
is  a  matter  of  time.  This  vestibule  has  a  decided  advantage 
over  those  used  on  steam  roads,  because  the  vestibule  can, 
when  necessary,  be  completely  shut  up  from  the  weather. 


ous  that  an  overhanging  load  always  pounds  most  unmerci- 
fully at  all  but  the  slowest  speeds.  When  the  load  is  carried 
at  the  rear  the  action  is  still  worse.  All  such  things  must  be 
considered  before  any  such  plan  can  be  safely  adopted.  The 
advantages  are  so  great,  however,  that  the  difficulties  are 
well  worth  study.  In  Fig.  19  we  have  another  form  of  the 
same  idea,  built  by  the  Jewett  Car  Company  for  the  Denison 
&  Sherman  Railway  Company  of  Texas,  and  illustrates  the 
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FIG.   16. — VESTIBULE  FOR  THE 
WASHINGTON,  ALEXANDRIA 
&  MT.  VERNON  RAILWAY 


FIG.  17. 


-SPECIAL  OBSERVATION 
PLATFORM 


FIG-  18— THEjLONG  DETROIT 
PLATFORM  ATTACHED 
TO  A  CAR 


In  this  respect  the  steam-road  vestibule  is  faulty;  there  is 
no  way  of  closing  the  opening. 

While  observation  platforms  do  not  properly  belong  to 
the  subject  of  vestibules,  yet  a  number  of  these  having  been 
collected  while  gathering  material  for  vestibules,  they  may 
well  be  mentioned.  Their  value  is  beyond  a  doubt,  not  only 
for  scenic  lines,  but  for  others  as  well.  Wherever  seats  are 
to  be  had  on  the  front  platforms  of  open  cars  they  are  eager- 
ly taken.  In  ordinary  construction  the  available  space  is 
too  small  to  afford  much  accommodation.  The  motorman 
and  the  large  controller,  often  setting  some  inches  away 
from  the  dasher,  makes  the  remaining  space  too  small  for 
comfort,  of  even  three  or  four  persons.  In  a  parlor  or  spe- 
cial car,  like  that  shown  in  Fig.  17,  there  is  sufficient  room 
for  half  a  dozen  persons  to  stand,  without  crowding. 

Seats  on  such  a  platform  are  not  only  possible,  but  high- 
ly advantageous.  It  is  certainly  convenient  to  have  ample 
platform  space  when  other  conditions  do  not  forbid.  This 
applies,  of  course,  to  cars  to  be  used  during  the  excursion 
season.  A  consideration  of  these  points  has  led  to  the  con- 
struction of  the  Detroit  platform,  a  view  of  which  is  given 
in  Fig.  18. 

The  object  of  such  an  arrangement  is  to  allow  as  many 
persons  as  may  be  to  stand  upon  the  platform,  and  at  the 
same  time  preserve  a  passageway  from  the  door  to  the  step. 
The  idea  is  certainly  a  good  one.  The  constructive  features 
at  once  attract  attention.  It  will  be  seen  that  so  long  a  plat- 
form, heavily  loaded,  will  bring  a  very  heavy  strain  on  the 
sills  as  well  as  on  the  platform  timbers.  These  have  to  be 
plated,  and  to  reduce  the  strains  as  much  as  possible,  they 
are  all  made  as  long  as  the  position  of  the  wheels  will  allow. 
In  the  car  illustrated,  which  is  one  built  for  the  St.  Louis 
Transit  Company  by  the  St.  Louis  Car  Company,  they  go 
as  far  as  the  bolster.  As  the  front  platform  is  short,  the 
load  is  not  counterbalanced,  and  the  capacity  of  the  springs 
in  the  trailing  truck  will  have  to  be  made  stronger  to  carry 
the  load.  Even  then  there  might  be  trouble,  for  it  is  notori- 


arrangement  of  the  rear  platform.  The  front  platform  is  of 
the  standard  type,  and  vestibuled.  The  engraving  gives 
plan  and  side  elevation  of  a  platform,  with  entrances  on 
both  sides.  There  is  not  quite  so  much  space  outside  the 
rail  as  in  the  previous  case.  Practically  it  is  an  ordinary 
platform,  cut  into  two  parts  by  the  central  rail.  It  has  im- 
mense advantages  over  the  ordinary  style,  because  those 
standing  are  at  peace,  while  those  entering  and  leaving  the 
car  do  not  have  to  crowd  through  those  leaning  about  the 
door.    As  shown,  the  rail  seems  to  be  too  low,  and  there 
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FIG.  19. — A  MODIFIED  DETROIT  PLATFORM 

would  be  a  constant  temptation  to  use  it  as  a  seat,  a  prac- 
tice which  would  be  extremely  annoying.  Nothing  definite 
can  be  said  of  such  designs  until  they  have  been  used  a 
sufficient  time  to  bring  out  their  weaknesses  and  disadvan- 
tages, as  well  as  their  good  features.  One  point  of  the  de- 
sign may  call  for  a  little  unfavorable  criticism.  In  neither 
Fig.  18  nor  Fig.  19  does  the  central  railing  provide  a  good 
hand  hold  for  the  person  entering.  The  curved  top  rail  is 
bad,  and  the  straight  rail  is  too  low.  To  reach  from  the  body 
grab  handle  to  the  hood  support  is  too  far  for  safety,  if  the 
platform  is  to  be  wide  enough  to  be  useful.  If,  as  would 
seem  in  Fig.  19,  the  platform  entrance  is  of  the  usual  width, 
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the  space  between  the  central  rail  and  the  door  is  so  narrow 
that  trouble  will  be  found  in  emptying  the  car  at  terminals. 
Large  people,  or  those  who  have  bundles,  will  find  the  space 
too  small. 




Rail  Feeder  Construction  in  San  Francisco 


BY  S.  L.  FOSTER 


In  line  with  the  discussion  on  Mr.  Connette's  paper  on 
"The  Best  Manner  and  Mode  of  Conducting  the  Return 
Circuit  to  the  Power  House,"  at  the  last  street  railway 
convention  in  New  York,  as  reported  in  the  Street  Rail- 
way Journal,  an  account  of  the  recent  work  of  the  Market 
Street  Railway  Company  of  San  Francisco  may  be  of  in- 
terest. As  was  brought  out  clearly  at  the  convention,  each 
city  presents  a  different  problem  for  solution  concerning 
the  return  path  for  the  current  from  the  electric  cars.  In 
San  Francisco  it  was  a  comparatively  simple  one. 

The  company's  main  500- volt,  direct-current  electric 
power  house,  of  about  5000  kw  capacity,  is  situated  on  a 
street  having  a  double-track  electric  line  on  it,  constructed 
ot  62^-lb  girder-rails.  Exclusive  of  what  current  is 
brought  back  by  the  earth,  a  bonded  20-in.  cast-iron  salt- 
water pipe  and  an  unbonded  30-in  cast-iron  salt-water 
pipe,  all  the  current  for  the  power  house  had  to  return  from 
either  of  the  two  directions  on  this  double-track  road.  The 
road  as  originally  built  had  consecutive  rads  joined  by  fish- 
plates and  bonded  with  three  No.  000  B.  &  S.  bonds.  The 
rails  opposite  the  power  house  were  connected  to  the  nega- 
tive bus-bar  by  four  1,000,000  circ.  mil  bare  copper  cables. 
The  capacity  of  the  plant  was  then  1200  kw,  and  these  pro- 
visions for  the  return  were  ample. 

As  the  load  increased  from  1200  toward  5000  kw,  how- 
ever, the  amount  of  power  wasted  in  heat  in  the  cables  and 
the  rails  became  excessive.  At  about  equal  distances  ( 1000 
ft.)  north  and  south  of  the  power  house  the  double-track 
electric  line  is  intersected  by  other  double-track  electric 
lines.  Each  of  these  points  of  intersection  form  centers 
from  which  twelve  paths  for  the  returning  current  radiate. 
The  total  section  of  these  twenty-four  paths  amounts  to  an 
area  of  160  sq.  ins.  of  steel,  or — at  the  usual  ratio  of  10  to 
1 — to  16  sq.  ins.  of  copper,  and  is  of  sufficient  capacity  for 
the  maximum  current  of  10,000  amps.  The  section  of  the 
return  between  these  two  centers,  however,  was  not  large 
enough  to  carry  this  current  economically. 

The  copper  cables  became  extremely  hot  at  times,  so 
hot,  in  fact,  that  the  sleeve  connections  in  them  were  par- 
tially unsoldered,  and  were  only  saved  on  one  occasion  by 
the  chilling  effect  of  streams  of  compressed  air.  This  air 
was  kept  on  continuously  afterward  during  the  peak  loads. 
Whenever  a  fish-plate  became  loose  or  a  bond  broke,  the 
rail-joint  became  hot.  A  few  cases  of  alleged  electrolytic 
destruction  of  lead  service  pipes  occurred  in  this  section. 
For  these  reasons  it  was  decided  to  increase  the  capacity  of 
this  return  path  from  the  two  centers  mentioned  back  to 
the  negative  bus-bars. 

For  this  purpose  a  nest  of  fourteen  old  45-lb.  steel  horse- 
car  rails  was  laid  in  a  trench  from  one  center  to  the  other, 
and  where  this  line  of  rails  passed  the  power  house  it  was 
connected  to  the  negative  bus-bar  by  two  copper  bars  1  in. 
x  5  ins.  in  section.  This  nest  of  rails  consisted  at  first  of 
fourteen  separate  single  lines.  The  successive  rails  of 
each  line  were  connected  by  a  lap-joint  12  ins.  long.  The 
joint  was  made  mechanically  sufficient  by  four  f-in.  hot 
iron  rivets,  and  its  electrical  conductivity  was  provided 
for  by  two  copper  tubes  13-16  in.  outside  by  f-  in.  inside 
diameter,  driven  into  previously  carefully  reamed  holes  and 


swelled  into  perfect  contact  by  a  f  in.  x  1-64  in.  steel  pin 
driven  through  the  tubes,  as  shown  in  Fig.  1. 

This  copper-tube  bond  alone  was  calculated  to  give  the 
joint  a  conductivity  equal  to  that  of  the  same  length  of 
rail.  Upon  testing,  a  single  joint  showed  22  per  cent  more 
conductivity,  the  increase  being  due  to  the  four  |--in.  iron 
rivets  and  the  surface  contact  between  rails.  The  joint  was 
then  immersed  in  salt  water  for  a  month,  when  it  still 
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FIG.  I. — PLAN,  ELEVATION  AND  SECTION  OF  JOINT  OF  RETURN 
CONDUCTOR,  MADE  UP  OF  TWO  OLD  HORSE  RAILWAY  RAILS 

showed  17  per  cent  more  conductivity  than  an  equal  length 
of  rail. 

The  1  in.  x  5  in.  copper  bars  10  ft.  long  were  planed, 
scraped  to  a  true  surface  on  the  ends,  lapped  7  ins.  and  held 
by  eight  f-in.  steel  bolts.  The  joints  in  the  bars  were 
painted  with  insulating  paint  and  taped  alternately  two 
coats,  and  then  covered  with  concrete. 

The  steel  rails  were  covered  by  the  soil  excavated  from 
the  trench.  This  soil  was  of  clay,  practically  neutral  chem- 
ically,, dry  when  tamped,  and  is  likely  to  remain  so,  as  it  is 
covered  by  the  6-in.  concrete  foundation  for  the  2  ins.  of 
bituminous  rock  forming  the  pavement. 

At  the  ends  of  this  auxiliary  negative  of  old  rails,  copper 
weather-proof  cables  were  laid  out  to  each  service  rail,  made 
with  an  electrical  conductivity  equal  to  that  of  the  rail- 
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FIG.  2.— ARRANGEMENT  OF  STEEL  BLOOMS  AT  END  OF  OLD 
RAILS  AND  AUXILIARY  NEGATIVE  RETURN  CABLE 

road  connected  at  a  point  beyond  all  special  track  work 
and  away  from  a  rail- joint  where  there  would  be  likely  to 
be  the  least  vibration  of  the  rail.  These  cables  terminated 
near  the -service  rails  in  brass  blocks  into  which  the  cables 
were  soldered.  To  each  brass  block  was  bolted  a  cor- 
responding brass  block  into  which  five  No.  000  B.  &  S. 
bare,  annealed  copper  wires  had  been  soldered.  The  use 
of  two  brass  blocks  was  to  facilitate  replacing  of  bond  wires 
in  case  of  breakage. 

Each  No.  000  wire  was  fastened  to  the  rail  web  by  a 
split  steel  sleeve  having  an  internal  diameter  equal  to  that 
of  the  wire,  and  an  external  diameter  such  as  to  insure  a 
hard-driving  fit  and  continuous  contact  with  the  surface 
of  the  hole  in  the  rail  web.  These  sets  of  brass  blocks  were 
painted  and  taped  in  the  same  way  that  the  joints  in  the 
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copper  bars  were.   The  bonding  sleeves  were  also  painted. 

For  fastening  the  various  cables  to  the  old  rails  at  the 
ends  and  the  copper  bars  at  the  middle  of  the  line,  steel 
blooms  (6  ins.  x  6  ins.  at  the  ends  and  7  ins.  x  7  ins.  at  the 
power  house)  were  planed  for  12  ins.  on  each  end  on  both 
bottom  and  top  surface.  Two  blooms  were  placed  below 
the  bunch  of  old  rails  and  two  above,  a  bloom  below  being 
bolted  firmly  to  one  above.  The  old  rails  and  the  blooms 
were  then  thoroughly  cleaned  by  the  sand  blast,  and  a 
cubic  mass  of  iron,  about  2  ft.  x  2  ft.  x  2  ft.,  at  a  heat  to 
insure  a  weld,  was  then  cast  around  the  whole.  It  is  esti- 
mated that  2900  lbs.  of  metal  were  used  in  each  of  the  three 
joints.  On  to  the  planed  surfaces  of  the  blooms  long  brass 
blocks,  into  which  the  cables  from  the  service  rails  were 
soldered,  were  bolted,  care  being  taken  to  follow  up  the 
steel  cap  screws  with  the  wrench  until  the  joint  was  per- 
fectly cold.  The  copper  bars  were  similarly  bolted  to  the 
two  steel  7  ins.  x  7  ins.  bloom  ends  when  it  was  clear  that 
no  further  slackening  of  contact  at  the  surfaces  could  re- 
sult from  contraction  due  to  the  drop  in  temperature.  The 
bond  wires,  brass  blocks,  copper  cables  and  cast-welded 
joints  were  then  covered  with  concrete. 

The  result  of  the  installation  of  this  auxiliary  negative 
as  shown  in  the  reduced  heat  at  the  switchboard  and  at  the 
loose  service  rail-joints  was  immediately  felt.    The  danger 
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FIG.  3. — ARRANGEMENT  OF  STEEL  BLOOMS  AT  END  OF  OLD 
RAILS,  NEAR  THE  POWER  STATION 

of  electrolytic  action  on  nearby  gas  and  water  pipes  must 
prove  less  now  that  the  current  density  has  been  reduced 
to  a  maximum  of  500  amps,  per  square  inch  of  copper. 
The  objects  of  the  work  were  thus  gained. 

A  valuable  gain  was  also  made  in  another  direction. 
Careful  tests  were  made  before  and  after  these  old  rails 
were  connected  up,  and  it  was  found  that  there  was  an 
annual  saving  made  in  power  required  to  force  the  current 
back  to  the  negative  bus-bar  from  the  two  centers,  referred 
to,  amounting  to  2\  per  cent  of  the  total  annual  output  of 
the  power  house.  Looking  at  it  from  another  point — kilo- 
watt hours  that  cost  $4,700  per  year  were  released  from 
the  task  of  heating  the  negative  conductors  and  applied 
to  the  propulsion  of  the  cars.  As  2\  per  cent  of  the  cars  on 
any  one  of  the  numerous  lines  of  the  Market  Street  Com- 
pany's electric  systems  usually  amounts  to  only  a  fraction 
of  one  car,  it  may  not  be  possible  to  utilize  this  increase  of 
available  power  to  the  extent  of  reducing  the  number  of 
cars.  The  increase  of  the  line  voltage  all  over  the  systems 
by  a  few  per  cent,  however,  is  sure  to  produce  valuable 
results  indirectly  that  will  tend  to  increase  the  company's 
net  earnings,  as,  for  example,  in  increased  flexibility  of 
operation,  reduced  speed  on  down  grades  and  over  cross- 
ings, increased  comfort,  and  therefore  increased  alertness 
and  reliability  of  motormen,  increased  time  for  stops,  etc. 


The  excellent  results  were  undoubtedly  helped  by  the 
fact  that,  after  the  old  rails  were  connected  up,  the  fish- 
plates and  bond  wires  were  removed  from  the  service  rails 
on  the  double  track  passing  by  the  power  house  and  the 
joints  were  cast-welded.  The  resistance  of  the  return 
paths  from  the  centers  to  the  negative  bus-bar,  as  deter- 
mined by  the  drop  of  the  potential  method,  multiplied  by 
the  square  of  the  average  all-day  current  amounted  after 
the  change  to  but  21.3  per  cent  of  what  the  resistance  of 
the  same  paths  before  multiplied  by  the  square  of  the  same 
current  amounted  to. 

Tests  for  potential  existing  between  water  and  gas  pipes 
and  the  rails  in  this  vicinity  and  tests  to  determine  the 
amount  of  current  passing  in  these  pipes  have  not  yet  been 
completed.  Before  the  auxiliary  return  was  put  in  the 
current  in  the  water  main  amounted  to  considerably  less 
than  1  per  cent  of  the  total  returning  to  the  power  house, 
as  nearly  as  could  be  determined  by  the  well-known  meth- 
ods described  in  the  Street  Railway  Journal  some  years 
ago  by  Mr.  Herrick. 

The  estimated  saving  represents  over  78  per  cent  per 
annum  on  the  total  cost  of  the  work.  Fig.  1  shows  the  rail 
splice,  Fig.  2  the  arrangement  of  steel  blooms  at  the  ends 
of  the  old  rail  and  auxiliary  negative,  and  Fig.  3  the  ar- 
rangement opposite  the  power  house. 
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Making  the  Park  Pay  at  Champaign 


The  experience  of  the  Urbana  &  Champaign  Railway, 
Gas  &  Electric  Company  with  its  park  and  pleasure  resort 
will  no  doubt  be  of  interest  to  many  other  companies  who 
are  wrestling  with  the  problem  how  to  make  pleasure  re- 
sorts show  a  profit  instead  of  a  deficit. 

This  company  opened  a  park  in  the  outskirts  of  Cham- 
paign eight  years  ago.  For  six  years  it  was  run  every  sum- 
mer at  a  loss,  and  finally  was  shut  down  for  two  summers 
because  of  its  failure  to  show  returns.  Last  summer  the 
park  was  again  opened  on  a  different  plan,  and  for  the  first 
time  in  its  history  showed  a  profit.  The  plan  upon  which 
this  park  was  conducted  is  that  of  H.  J.  Pepper,  the  super- 
intendent of  the  company.  He  devoted  considerable  study 
to  the  matter  and  had  the  benefit  of  the  previous  unsatis- 
factory experience  with  the  resort  to  guide  him. 

The  plan  is  as  follows :  When  the  cars  which  run  to  the 
park  get  within  a  few  blocks  of  the  park  the  conductors 
distribute  admission  tickets  to  all  the  passengers.  On  each 
admission  ticket  so  issued  the  theatrical  company  which 
furnishes  the  entertainment  gets  four  cents.  The  theatrical 
company  also  has  all  the  concessions  in  the  park,  and  re- 
ceives the  revenue  from  all  reserved  seats.  The  practical 
effect  of  this  is,  of  course,  to  give  the  street  railway  com- 
pany six  cents  gross  revenue  from  every  passenger  hauled 
to  and  from  the  park,  for  it  is  assumed  that  the  majority 
of  passengers  ride  both  ways.  On  the  very  few  passengers 
who  live  near  the  park  and  who  walk  home,  the  company, 
of  course,  gets  only  one  cent,  but  this  is  a  small  proportion 
of  the  business,  and  the  haul  in  such  case  is  very  short. 
Every  night  last  summer  from  1000  to  1200  people  went  to 
the  resort.  There  were  not  seats  enough  in  the  pavilion, 
which  has  a  capacity  of  about  700,  and  bleachers  were  put 
up  outside.  The  company  owns  eleven  motor  and  nine  trail 
cars. 




On  Dec.  25  the  Indiana  Railway  Company,  of  South 
Bend,  Ind.,  posted  in  its  car  house  notice  of  an  increase  in 
wages  for  its  motormen,  conductors  and  power  station  em- 
ployees. The  new  schedule  went  into  effect  on  Jan.  1. 
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Car  Construction  on  the  Indianapolis  Street  Railway 


The  visitor  to  Indianapolis  is  at  once  impressed  with  the 
well-kept  appearance  of  the  rolling  stock  of  th«  Indianapolis 
Street  Railway,  and  not  only  with  the  general  appearance, 
but  with  the  several  peculiar  features  in  car  construction, 
some  of  them  new,  some  of  them  well  thought  out  adapta- 
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tions  of  ideas  put  in  use  on  other  roads.  The  construction 
and  maintenance  of  rolling  stock  is  under  the  charge  of 
Charles  Romelius,  master  mechanic  and  chief  engineer. 

SHEET-STEEL  PANELS 

One  of  the  first  things  noticed  in  car  construction  is  the 
use  of  sheet  steel,  in  place  of  wood  panels,  on  both  single 
and  double-truck  cars.  On  the  long  double-truck  cars  the 
panels  are  straight,  and  on  the  single-truck  cars  of  the  usual 
curved  form.    Although  the  use  of  sheet-steel  panels  in 


place  of  wood  is  by  no  means  confined  to  Indianapolis,  their 
extensive  use  there,  and  employment  on  cars  with  straight 
sides,  as  well  as  on  curved,  makes  makes  them  worthy  of 
note.  Probably  the  most  common  objection  heard  to  the  use 
of  sheet-steel  panels  is  that  there  is  more  tendency  for  the 
paint  to  scale  and  crack  off  than  on  wood  panels.  In  refuta- 
tion of  this,  Mr.  Romelius  points  to  the  use  of  iron  dash- 
boards, and  the  little  trouble  experienced  with  the  paint  on 
them,  if  proper  precautions  are  taken.  In  this  connection 
it  may  be  said  that  neither  the  cars  at  Indianapolis  or  else- 
where, where  sheet-steel  panels  are  used,  show  any  evidence 
of  difficulty,  in  keeping  the  paint  on  them.  The  sheet  steel 
selected  should  be  free  from  scale,  and  if  a  good  priming 
coat  of  a  primer  that  will  stick  well  on  iron  is  applied  there 
is  no  difficulty  in  keeping  the  paint  on. 

When  it  comes  to  a  question  of  ability  to  stand  collisions 
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with  wagons,  which  are  of  such  frequent  occurrence,  there 
is  no  comparison  between  the  steel  and  wood,  the  steel  is 
so  much  superior.  Collisions  which  would  ruin  wood 
panels  are  of  frequent  occurrence,  but  have  little  effect  on 
the  sheet  steel.  Sometimes  the  car  is  even  knocked  off  the 
track  through  the  force  of  a  blow  on  the  panels,  without  in- 
juring them. 

The  sheet  steel  used  for  panels  is  No.  to  gage  on  the  long 
cars,  with  straight  panels,  and  No.  12  on  the  short  cars,  with 
curved  panels. 
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On  the  straight  side  of  double-truck  cars  the  sheet  steel 
is  placed  on  a  wood  backing.  On  the  single-truck  cars,  with 
curved  panels,  the  sheet  steel  is  fastened  directly  to  the  win- 
dow posts.  As  with  wood  panels,  the  steel  panels  are  made 
of  a  length  to  go  only  between  two  window  posts,  and  not 
the  whole  length  of  the  car,  as  is  sometimes  done  with  steel 
panels. 

NOVEL  VESTIBULE  ARRANGEMENTS 

All  cars  in  Indianapolis  are  made  to  run  one  way  only, 
which  simplifies  the  vestibule  design.   In  the  cars  formerly 


Franchise  Taxation 


3Y  C.  L.  S.  TINGLEY 


The  recent  decision  of  the  Supreme  Court  of  Illinois 
once  more  draws  attention  to  a  question  which  is  of 
vital  importance,  not  only  to  every  corporation  dealing  in 
public  utilities,  but  to  those  who  compose  them,  the  in- 
vestor. 

The  question  is  a  broad  one,  and  involves  the  whole 
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used  on  this  road  the  front  platform  was  vestibuled  and 
closed  to  all  passengers,  just  as  an  engineer's  cab.  In  the 
cars  now  iri  use  the  advantages  of  having  a  closed  cab  for 
the  motorman  are  retained,  while  at  the  same  time  passen- 
gers can  enter  by  the  front  platform.  The  vestibule  ar- 
rangement is  necessarily  slightly  different  in  the  long,  dou- 
ble-truck cars  from  that  in  the  short  cars. 

The  two  types  of  cars  and  the  arrangement  of  each  are 
shown  fully  by  the  engravings  accompanying  this  article, 
which  explain  the  construction  better  than  can  be  done  by 
words.  In  both  cases  enough  is  taken  from  the  rear  right- 
hand  corner  of  the  motorman's  cab  to  give  a  pass- 
ageway from  the  front  step  to  the  door,  which  is 
in  the  right-hand  side  of  the  front  end.  In  the 
short  cars  a  coal  stove  occupies  the  middle  of  the  front  end 
of  the  car.  In  the  long  cars  a  seat  is  placed  against  the  front 
end,  and  the  heat  is  supplied  by  a  Baker  hot-water  heater  in 
the  motorman's  cab,  from  which  hot-water  pipes  run  along 
the  sides  of  the  car. 

PLATFORMS 

The  platforms  are  of  the  "Detroit"  type,  in  which  a  pas- 
sageway to  the  car  door  is  separated  from  the  standing 
room  on  the  platform  by  a  i^-in.  gas-pipe  railing.  The 
extra  long  platforms  are  supported  by  angle-irons  along 
the  car  sills. 


scheme  of  State  control  of  quasi  public  corporations,  from 
the  granting  of  the  franchise  onward  throughout  its  life. 

It  is  a  well  recognized  fact  that  many  franchises  are 
loaded  down  with  onerous  conditions  in  municipal  legis- 
lative bodies,  not  for  the  purpose  of  securing  any  advan- 
tage for  the  municipality,  but  as  a  hold-up,  to  fill  the 
pockets  of  the  legislators.  The  corporation  seeking  the 
franchise  then  has  the  alternative  of  meeting  these  corrupt 
demands,  and  being  pilloried  in  the  public  press  as  bood- 
lers  and  thieves,  or  of  going  out  of  business. 

In  many  of  our  States  franchises  are  granted  for  a  very 
limited  period,  in  some  cases  so  short  that  it  is  almost  im- 
possible to  finance  the  enterprise.  The  ostensible  reason 
for  this  is  that  what  would  be  a  fair  return  to-day  for  the 
privileges  granted  would  be  utterly  inadequate  twenty  or 
twenty-five  years  hence.  In  a  measure,  the  point  is  well 
taken,  but  how  does  it  work  out  in  actual  practice?  It 
simply  means  that  periodically  the  company  must  throw 
up  its  hands  and  allow  the  city  fathers  to  go  through  its 
pockets  in  the  most  approved  Jesse  James  fashion. 

Again,  conditions  have  changed.  A  few  years  back — 
well  within  the  memory  of  every  man  in  active  business  to- 
day— the  plant  and  equipment  of  a  street  railway,  gas,  elec- 
tric light,  or  water  plant  represented  a  very  modest  amount 
of  capital.  Now  these  same  plants,  if  modern  and  efficient, 
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giving  the  public  the  accommodation  and  service  they  have 
a  right  to  demand,  and  which  they  must  have  if  the  prop- 
erty is  to  pay,  represent  a  vast  amount  of  capital  and  high- 
priced  expert  management,  so  large  that  capital  (pro- 
verbially timid)  will  not  undertake  the  project  unless  as- 
sured of  a  sufficient  length  of  life  to  give  reasonable  hope 
of  a  sure  return  of  the  original  investment,  together  with 
a  fair  interest  on  the  same.  How  can  this  be  done  if,  after 
paying  fixed  charges  and  operating  expenses,  along  comes 
the  tax  gatherer,  and  takes  all  that  remains,  leaving  noth- 
ing for  sinking  fund?  If  it  be  true  that  trade  follows  the 
flag,  it  is  equally  true  that  population  follows  public  util- 
ities, and  that  public-utility  corporations  are  the  great 
pioneers  of  the  twentieth  century,  the  municipality  being 
repaid  many  times  over  for  its  franchise  in  the  enhanced 
value  of  taxable  real  estate. 

It  is  said  by  many  that  the  profits  of  corporations  of  this 
class  are  great,  and  that  they  are  overcapitalized.  Have 
those  making  such  claims  studied  the  case,  and  do  they 
know  whereof  they  speak;  or  are  they  merely  taking  up 
what  they  believe  to  be  a  popular  cry — that  greatest  of  all 
fallacies,  "Vox  populi,  vox  dei"?  How  many  such  cor- 
porations are  paying  on  the  actual  capital  invested  as  high 
returns  as  can  be  had  in  commercial  undertakings  of  like 
magnitude?  And  surely  on  the  principle  which  the  re- 
formers claim  to  be  the  basis  of  all  their  actions,  the  great- 
est good  to  the  greatest  number,  the  small  investor  is  en- 
titled to  as  much  consideration  in  his  small  stock  holdings 
as  is  the  millionaire  who  can  embark  in  the  commercial  en- 
terprise on  his  own  account.  In  addition  to  all  this  the 
public-utility  corporation  has  its  rate  of  sales  fixed  by  law; 
whereas  the  purely  commercial  can  increase  its  income  by 
raising  its  price,  if  the  market  wiil  warrant  it.  Neverthe- 
less, in  spite  of  the  fact  that  its  income  is  fixed  beyond  con- 
trol, the  public-utility  corporation  must  pay  the  increased 
price  for  materials  and  a  fair  scale  of  wages. 

The  objection  to  overcapitalization,  if  we  granted  that 
some  of  such  companies  are  overcapitalized,  is  not  hard  to 
find,  when  the  above  facts  are  considered  in  connection 
with  the  one  that  a  certain  class  of  our  citizens  is  always 
inveighing  against  corporate  wealth.  Such  persons  lose 
sight  of  the  fact  that  corporate  wealth  means  individual 
competency,  for  a  corporation  is  but  an  aggregation  of  in- 
dividuals. Many  persons  can  hold  a  few  shares  of  stock 
and  secure  an  income  therefrom,  who  could  not  put  their 
small  capital  into  active  business,  and  who,  if  it  were  not 
for  this  opportunity,  would  have  to  be  content  with  the 
2  per  cent  of  the  savings  bank,  with  the  added  disadvantage 
that  small  savings  in  a  bank,  where  they  can  be  had  for  the 
asking,  are  easily  spent;  whereas  a  few  shares  of  stock-pay- 
ing dividends  would  be  held  on  to  until  absolute  necessity 
demanded  their  sale.  This  investor,  large  or  small  (and  the 
small  far  outnumber  the  large),  does  not  care  whether  he 
has  one  piece  of  paper  or  a  dozen  to  represent  his  dollars  of 
capital,  so  long  as  he  gets  a  fair  rate  of  interest  on  his  ac- 
tual investment.  To  protect  the  investor — for  the  stock- 
holder is  the  company,  and  it  is  he  that  pays  the  taxes — 
from  the  populistic  element  which  demands  the  taxation  of 
the  corporation  to  save  the  individual,  capital  is  watered  to 
keep  down  apparent  profits  that  the  cupidity  of  the  tax 
levying  powers  may  not  be  excited. 

Then  along  comes  that  invention  of  the  devil,  the  tax 
on  the  fair  cash  value  of  the  stock  and  franchise.  Who  can 
tell  what  is  the  fair  cash  value?  The  officers  of  the  com- 
pany? They  certainly  should  know.  But  our  eminent 
theorist  says  no;  they  are  interested  parties;  they  will  lie 
about  it,  even  under  oath.  The  assessors  or  their  equiva- 
lent? What  do  they  know  about  it?  Only  what  these 
same  officers  tell  them  in  their  reports,  and  our  theorist 


says  they  may  lie  in  them.  So,  they  say,  take  the  market 
value  of  the  stock  and  assess  them  on  that.  Was  there 
ever  a  more  inequitable  proposition  put  forth  ?  Any  mes- 
senger boy  in  a  broker's  office  knows  that  the  market  value 
of  a  stock  may  or  may  not  bear  a  true  relation  to  the  ac- 
tual worth  of  the  property  it  represents,  in  proportion  to 
the  speculative  interest  taken  in  the  security.  Take  any 
market  report,  and  you  will  find  stocks  that  have  never  paid 
a  dividend  and  may  not  for  years,  selling  at  par  or  above, 
and  regular  dividend  payers  selling  below;  stock,  which 
except  for  its  voting  power,  is  not  worth  the  paper  it  is 
printed  on,  selling  freely,  and  stock  which  represents  a 
good  income  and  substantial  value,  seldom  or  never 
quoted.  The  fair  cash  value  of  stock  is  a  delusion  and  a 
snare,  and  simply  relegates  the  company  to  the  tender 
mercies  and  caprice  of  the  assessor.  What  are  the  facts  of 
the  case?  Are  all  corporations  which  deal  in  public  util- 
ities public  enemies?  Look  at  our  great  cities;  where 
would  they  be  but  for  these  same  corporations?  What 
would  be  the  taxable  value  of  real  estate,  especially  in  the 
suburbs,  if  it  were  not  for  them?  It  is  a  fact  which  is  axio- 
matic that  values  increase  in  proportion  to  the  facilities 
given,  and  that  the  municipality  benefits  in  them  in  as 
great,  if  not  greater,  proportion  than  the  company.  What 
is  the  solution  of  this  vexed  question  ? 

Grant  all  franchises  for  public  utilities  in  perpetuity;  re- 
move from  the  municipality  all  power  to  place  burdens  on 
franchises,  except  reasonable  police  regulations,  as  to 
methods  of  construction,  maintenance  and  operation;  re- 
quire the  books  of  the  corporation  to  be  audited  at  least 
once  a  year  by  a  certified  public  accountant,  who  shall 
make  a  sworn  return  to  the  State  of  the  gross  receipts;  levy 
the  tax  on  the  gross  receipts  so  ascertained,  and  apportion 
the  same  to  the  various  municipalities  in  which  the  cor- 
poration does  business  in  proportion  to  its  occupancy  of 
the  public  highway.  Capital  will  then  know  what  it  has  to 
expect;  it  will  be  able  to  construct  its  plant  in  the  most  ap- 
proved manner  for  the  benefit  of  the  municipality,  the  com- 
fort and  safety  of  its  patrons,  and  the  general  public;  it  can 
maintain  the  same  at  its  maximum,  for  it  will  have  no  fear 
of  periodical  raids;  it  will  make  a  safe  security  in  which 
the  poor  man  may  place  his  savings,  and  as  it  prospers,  the 
municipality  will  prosper  with  it.  The  public  will  be  re- 
lieved of  the  scandal  which  now  almost  always  accom- 
panies the  granting  of  municipal  franchises;  the  crimina- 
tion and  recrimination  in  the  public  press,  which  exert  a 
very  demoralizing  influence  on  the  community  at  large, 
and  destroy  all  confidence  in  public  men. 

Municipal  ownership,  the  ultimate  end  desired  by  all 
franchise  tax  devisees!  Just  picture  to  your  minds,  if  you 
can,  the  service  that  the  public  would  get  from  a  street 
railway  or  lighting-  plant  run  by  the  politicians,  and  think 
of  the  power  added  to  the  machine  in  the  patronage  avail- 
able in  the  army  of  employees. 

And  then  the  tax  payer!  and  we  all  pay  taxes,  for  even  if 
we  rent  or  board,  our  landlord  recovers  the  tax  when  he 
makes  up  our  rent.  Can  any  municipality  which  owns  its 
public  utilities  and  gives  the  same  service  as  a  private  cor- 
poration would  be  compelled  to  give,  show  a  profit  when 
its  books  are  honestly  kept?  By  honestly  kept,  is  meant 
the  plant  charged  with  all  the  operating  expenses,  includ- 
ing its  proportion  of  management,  kept  up  to  its  proper 
physical  condition  out  of  earning1?  and  out  of  taxes  or  bond 
issues,  charged  with  the  interest  on  the  bonds  issued  to 
build  it,  and  with  the  taxes  lost  by  its  being  municipal  and 
not  private  property,  charged  with  a  fair  insurance,  and  its 
proper  proportion  of  the  sinking  fund  and  a  proper  reserve 
created  to  replace  it  when  it  becomes  obsolete  or  worn  out. 
Does  such  a  plant  exist? 
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Through  the  courtesy  of  the  New  York  &  Portchester 
Railroad  Company  we  are  enabled  to  present  in  this  issue 
some  additional  run  sheets  and  data  reproduced  from 
the  plans  and  working  drawings  of  that  company,  to- 
gether with  some  further  testimony  presented  at  the  hear- 
ing before  the  Railroad  Commissioners  during  December, 
and  additional  estimates  and  data  prepared  and  collected  by 
the  officials  of  the  company  as  bearing  on  the  subject.  It 
may  fairly  be  said  that  the  testimony  presented  at  this  hear- 
ing and  the  plans  prepared  by  the  company  form  the  most 
complete  set  of  data  every  prepared  of  a  proposed  rail- 
way, if  not  the  most  complete  which  has  ever 
been  compiled,  and  the  officials  of  that  company  certainly 
deserve  great  credit  not  only  for  the  thoroughness  with 
which  they  have  gone  into  the  details  of  construction  and 
operation,  but  also  for  the  generosity  which  they  have  dis- 
played in  making  the  results  of  their  work  public.  The 
drawings  published  in  the  last  issue  showing  the  speed, 
distance  and  performance  curves  of  the  motors  selected 
are,  of  course,  applicable  to  all  roads  using  the  same 
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equipment,  as  by  interpolation  the  proper  figures  for  any 
condition  or  set  of  conditions  can  be  secured,  while  by  fol- 
lowing the  same  method  of  graphical  presentation,  similar 
diagrams  for  other  motors  or  other  gearing  can  be  pre- 
pared. The  run  sheets  published  last  month  show  the  pre- 
liminary calculation  of  the  power  consumption  and  running 
time,  while  those  published  this  month  illustrate  the  econo- 
mies possible  by  certain  slight  changes  in  the  relations  of 
acceleration,  coasting  and  braking.  It  is  not  too  much  to 
say  that  the  completeness  of  these  plans  were  a  revelation 
to  the  steam  railroad  experts  who  were  present  at  the  hear- 
ing, and,  although  at  the  beginning  of  the  hearing  they 
were  stigmatized  as  chimerical  by  the  representatives  of  the 
opposing  steam  railroad  company,  the  latter  at  the  end  of 
the  hearing  withdrew  all  statements  which  they  had  made 
as  to  the  lack  of  feasibility  of  the  project  from  an  electrical 
or  financial  standpoint,  and  announced  that  they  would  con- 
fine their  objections  to  the  construction  of  the  road  to  legal 
grounds  only. 

^  sfc  ^  % 
Electric  railway  operation  has  for  a  long  time  been  so 
identified  with  street  railway  service  proper  that,  as  stated 
in  a  recent  issue,  it  is  impossible  for  the  average  steam 
railroad  company,  and,  in  fact,  for  nearly  everyone  who 
has  not  closely  followed  the  development  of  electrical 
transportation  methods  of  the  last  few  years,  to  realize  the 
possibilities  and  advantages  of  electric  motors  for  high- 
speed service.  It  is  true  that  a  number  of  very  successful 
interurban  electric  lines  have  been  built,  but  comparatively 
few  of  these  have  been  constructed  exclusively,  or  even  for 
the  greater  part  of  their  length,  over  their  own  right  of 
way.  For  this  reason  the  electric-motor  train  has  not  been 
brought  into  direct  competition  with  the  steam  locomotive 
in  the  latter's  own  peculiar  field,  except  for  elevated  rail- 
road service,  so  that  its  possibilities  have  not  been 
demonstrated  so  clearly  in  practice  as  they  might  other- 
wise be.  There  is  no  doubt,  however,  that  with  the  direct- 
current  motor  the  field  for  electric  traction  is  vastly  greater 
than  that  to  which  it  has  up  to  the  present  time  been  ap- 
plied, and  that  this  field,  extensive  though  it  is,  will  be 
vastly  augmented  by  the  development  of  a  practical  poly- 
phase motor. 

*  *  *  * 
We  have  already  called  attention  to  some  of  the  advan- 
tages which  would  accrue  from  the  substitution  of  electric 
for  steam  power  in  suburban  service,  particularly  in  the 
direction  of  economy,  high  speed  and  greater  gross  earn- 
ings. There  are  others,  however,  which  affect  the  public 
perhaps  as  intimately,  if  not  more  so,  than  those  mentioned 
above.  Thus,  the  operation  of  rapid,  frequent,  cheap  and 
comfortable  common  carriers  means  in  many  cases  the 
elimination  from  the  smaller  towns  of  the  middleman  in 
the  distribution  of  commodities,  from  the  fact  that  trans- 
portation from  the  large  centers  being  so  much  quicker  and 
cheaper,  the  stock  of  supplies  of  all  kinds  kept  on  hand  in 
each  suburban  town  need  not  be  anywhere  near  so  large, 
and  the  producer  and  consumer  will  be  brought  together 
more  closely.  This,  it  is  apparent,  will  result  in  large  re- 
ductions in  the  price  of  commodities  to  the  consumer. 

iji  sjc 

The  steam  railroads  have  been,  and  are  now,  operated 
upon  the  theory  that  each  train  unit,  whether  passenger  or 
freight,  must  be  an  independent  paying  or  self-supporting 
unit.    It  is  for  this  reason  that  steam  roads  so  often  de- 
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cline  to  augment  their  passenger  or  freight-train  units,  the 
invariable  reason  being  that  another  train  "won't  pay." 
By  this  poliey  steam  roads  do  not  encourage  riding,  but 
follow  that  of  "waiting  until  the  business  is  there."  Where 
electric  railways  have  tapped  the  same  territory  as  that 
served  by  existing  steam  roads,  the  rides  per  capita  per 
annum  have  been  increased  three,  four,  five  and  more  times 
what  they  were  with  the  steam-railroad  service.  This  in- 
crease is  due  essentially  to  the  lower  fares  and  more  fre- 
quent service  afforded  by  the  electric  railways,  which  until 
now  have  been  essentially  trolley  roads.  The  result  of  the 
increased  use  of  the  electric  systems  on  account  of  their 
lower  fares  and  more  frequent  headways  has  been  to  show 
that  while  each  or  every  car  or  train  unit  may  not  be  self- 
supporting,  yet  the  systems  as  integers  are  decidedly  so, 
with  the  result  that  the  cost  per  passenger-mile  or  per  ton- 
mile  can  profitably  be  maintained  far  lower  on  electric  than 
on  steam  transportation  systems.  All  of  these  consider- 
ations, it  might  be  said,  were  exhaustively  worked  out  by 
the  New  York  &  Portchester  Railroad  Company,  and 
were  clearly  demonstrated  to  the  Railroad  Commission  of 

the  State  of  New  York. 

*       *       *  * 

There  are  a  few  places  near  our  greatest  cities  where 
the  crowded  conditions  of  the  terminals  and  the  great  bulk 
and  importance  of  the  through  passenger  and  freight  busi- 
ness make  the  advisability  of  attempting  to  handle  a 
local  electric  service  with  cars  or  trains  on  short  head- 
way very  questionable.   This  is  the  case,  however,  at  com- 
paratively few  points.   To  be  sure,  the  adoption  of  an  elec- 
tric service  on  a  steam  road  which  would  give  approxi- 
mately the  same  service  as  some  of  the  latest  electric  inter- 
urbans  would  involve  some  radical  changes  in  established 
steam  road  precedents  and  equipment.  It  is  hard  to  believe, 
however,  that  it  would  not  in  most  cases  be  easier  and 
cheaper  to  put  additional  tracks  on  an  existing  steam  road 
to  accommodate  such  a  new  service  rather  than  buy  and 
build  on  an  entirely  new  right  of  way.    It  ought  also  to 
be  as  easy  for  the  electric  cars  of  a  steam  railroad  to  operate 
over  local  street  railway  tracks  as  those  of  any  other  inter- 
urban  company,  if  the  inaccessibility  of  depots  on  the  steam 
road  was  in  the  way  of  successful  local  traffic.    Nor  does 
it  seem  unlikely  that  if  the  steam  road  so  desired  very  close 
traffic  agreements  for  the  exchange  of  business  and  for  the 
quick  and  easy  transfer  of  passengers  could  be  made  with 
local  city  systems,  in  the  majority  of  cases.    Less  trouble 
and  red  tape  than  at  present  about  a  transfer  from  a  car  on 
the  steam  road  to  a  local  city  car,  combined  with  frequent 
electric  service  on  the  steam  road,  would  make  a  combina- 
tion hard  to  beat.  This,  however,  is  an  outline  of  what 
might  be,  rather  than  what  is  likely  to  be.    At  present 
there  is  every  indication  that  the  building  of  electric  in- 
terurban  lines  paralleling  steam  lines  will  go  on  with  un- 
diminished activity.    With   few  exceptions,  there  is  too 
much  conservatism  and  inertia  connected  witli  as  large  an 
aggregation  of  capital  as  is  invested  in  a  large  steam  road 
to  permit  of  any  extensive  movement  toward  supplying  a 
local  electric  service  until  it  is  too  late  and  smaller  or  less 
conservative  collections  of  capital  have  covered  (lie  field 
with  independent  lines,  as  is  now  constantly  being  done. 


We  note  with  regret  the  action  of  the  Reform  Club  of 
New  York  in  opposing  the  grant  to  the  Metropolitan  Street 


Railway  Company  of  the  desired  Elm  Street  franchise.  It 
may  be  doubted  whether  a  clearer  case  could  be  made  out 
anywhere  for  increased  service,  but  the  club  insists  that 
traffic  would  be  interfered  with,  on  the  ground  that  at  pres- 
ent no  north  or  south  thoroughfare  in  or  near  the  wholesale 
district  is  free  from  street  car  tracks.  We  cannot  refrain 
from  inquiring :  What  of  it  ?  Does  anybody  suppose  that 
a  company  puts  down  tracks  for  its  own  pleasure?  If  the 
tracks  were  not  for  the  benefit  of  the  public,  there  would 
not  be  a  single  block  of  stone  turned  nor  a  single  yard  of 
rail  laid.  In  fact,  the  club  at  once  concedes  this  by  insist- 
ing that  the  company  will  not  pay  enough  for  its  franchise. 
Now,  unless  the  payments  came  out  of  earnings  in  fares, 
it  is  evident  that  the  charge  would  be  unfair  and  an  exac- 
tion, and  we  can  hardly  imagine  that  the  club  wants  to 
argue  in  favor  of  that.   Yet  this  is  what  it  says : 

The  compensation  offered  is  insignificant.  The  ordinance  pro- 
vides for  an  annual  payment  of  3  per  cent  of  the  gross  receipts 
for  the  first  five  years,  and  5  per  cent  thereafter.  Taking  as  a 
basis  the  amounts  paid  by  the  Metropolitan  Street  Railway  Com- 
pany under  similar  franchises,  the  total  compensation  under  this 
provision  would  not  exceed  $5,000  for  the  mile  or  mile  and  a  half 
of  double  track,  and  probably  not  more  than  $3,000.  It  is  pro- 
posed for  this  insignificant  sum  to  allow  a  company  to  maintain 
tracks  in  a  street  that  has  just  been  widened  at  a  cost  of  $6,000,000, 
the  interest  on  which,  at  the  low  rate  of  3  per  cent,  amounts  to 
$180,000.  In  other  words,  a  company  occupying  perhaps  one- 
fifth  of  the  street,  pays  only  one-sixtieth  of  the  cost  of  widening 
alone. 

Evidently  the  Reform  Club  has  no  notion  of  the  fact  that 
the  company  is  a  taxpayer  in  various  other  categories,  and 
has  to  bear  many  other  burdens  quite  heavy  and  beyond 
this  incidental  one,  due  to  the  proposed  passage  through  a 
thoroughfare  made  at  the  general  expense  for  the  public 
good. 

But  strangest  of  all,  the  club  kicks  at  the  proposition  to 
let  the  citizens  of  New  York  enjoy  one  more  transfer  free. 
It  says : 

The  grant  completes  the  monopoly  desired  by  the  Metropolitan 
Company.  This  company  already  controls  the  entire  surface 
street  railroads  upon  Manhattan  Island.  The  only  important 
north  and  south  street  of  any  length  that  it  does  not  control  is 
Elm  Street. 

If  this  means  anything,  it  means  that  the  Reform  Club 
would  rather  see  Elm  Street  in  the  use  of  a  separate  com- 
pany. If  that  is  not  meant,  why  should  such  a  remark  be 
made?  But  we  cannot  conceive  any  earthly  benefit  a  road 
of  that  kind  would  be  to  anybody,  for  rather  than  pay  five 
cents  for  a  short  ride  travelers  would  certainly  go  at  some 
inconvenience  to  the  Metropolitan  parallels  and  ride  15 
or  20  miles  for  the  same  amount  of  money.  In  short,  the 
truth  is  that  the  railway  up  Elm  Street  would  be  a  distinct 
benefit  to  the  public  in  relieving  downtown  congestion, 
and  the  Metropolitan  Company,  with  wonted  promptness, 
is  ready  to  give  the  service,  on  fair  terms  to  the  city,  and 
without  a  cent  of  extra  charge  to  its  passengers.  These 
same  conditions  are  encountered  in  other  cities,  where,  as 
in  New  York,  the  great  fact  is  lost  sight  of  that,  however 
selfish  the  object  of  a  company  might  possibly  be  in  spend- 
ing money  to  extend  or  improve  its  system,  the  public  must 
be  the  chief  beneficiary,  or  the  company  is  heavily  "out." 
This  partnership  in  improvements  is  the  underlying  fact, 
forgotten  when  it  is  proposed  to  load  up  the  companies 
with  new  and  heavier  burdens,  if  an  increase  of  service  is 
suggested  by  them. 
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Handling  Motors  in  Repair  Shops 

Electric  railway  repair  shop  practice  has  in  this  country 
divided  itself  into  two  general  methods  of  handling  motors 
for  repair  purposes.    One  method  is  to  take  the  truck  out 
from  under  a  car  whenever  repairs  are  to  be  made  on  a 
motor  or  wheels  are  to  be  renewed.    The  other  is  to  leave 
the  truck  under  the  car  and  do  all  the  work  from  the  pit, 
lowering  armatures  and  wheels  into  the  pit.   A  great  many 
master  mechanics  have  decided  opinions  one  way  or  the 
other  as  to  which  of  these  methods  is  best,  but  practice  is  so 
equally  divided  between  them,  and  so  many  large  roads  are 
found  on  both  sides,  that  one  is  forced  to  the  conclusion 
that  the  difference  in  results  between  the  two  methods 
cannot  be  great.    Indeed,  some  roads  are  using  both,  and 
such  find  that  there  is  not  much  difference  between  them, 
provided  the  repair  shop  in  either  case  is  fitted  with  the 
right  kind  of  apparatus  for  fully  carrying  out  the  plan  of 
motor  handling  for  which  it  is  designed,  and  the  motor 
equipments  are  also  arranged  accordingly.    Summed  up 
briefly,  the  arguments  advanced  in  favor  of  each  method 
are  as  follows :  When  the  trucks  are  taken  from  under  a 
car  the  parts  are  in  plainer  sight  and  more  accessible  than 
if  it  is  under  the  car.   If  the  shop  is  as  light  as  it  should  be, 
there  will  be  little  need  for  artificial  light  when  working 
over  a  truck  in  the  daytime,  while  if  the  truck  is  left  under 
the  car,  artificial  light  must  be  used  in  any  event.  This 
itself  is  a  disadvantage,  not  because  of  the  cost  of  the  light, 
but  because  men  cannot  work  as  fast  or  as  well  around  a 
truck  by  artificial  light  as  by  daylight.    It  is  also  more 
agreeable  for  a  repair  man  to  work  on  a  truck  which  is 
uncovered  before  him  on  the  floor  than  with  his  head  stuck 
up  in  a  mass  of  dirty  truck  and  motor  mechanism,  as  he 
must  if  working  from  the  pit,  and  better  work  can  be  ex- 
pected of  him.   Truck  bolts  are  in  an  awkward  position  to 
get  at  for  a  man  standing  in  a  pit.    On  the  other  hand, 
those  who  favor  doing  all  from  the  pit  point  to  the  time  re- 
quired to  disconnect  motor  leads  and  hoist  the  car  body 
when  the  "truck  is  taken  out  from  under.   Taking  the  truck 
from  under  disturbs  bolts  and  connections  that  would  not 
otherwise  have  to  be  touched.   More  floor  space  is  required 
when  the  trucks  are  run  out  from  under.    If  the  shops  are 
as  crowded  as  they  are  in  some  large  cities,  artificial  light 
must  be  used  in  any  event.    Supposing  that  equally  rapid 
devices  are  used  for  hoisting  and  lowering  in  both  cases, 
the  time  taken  to  remove  an  armature  by  taking  it  down 
into  the  pit  or  to  remove  wheels  would  be  shorter  than  by 
running  the  truck  out  from  under  the  car,  considered  purely 
on  the  basis  of  the  number  of  operations  that  must  be  un- 
dergone in  both  cases.    But  right  here  comes  the  question 
of  how  much  the  darkness  and  inconvenience  of  things  in 
a  pit  will  influence  the  time  required,  and  that  is  a  matter 
of  guesswork.    Probably  it  is  sufficient  to  make  little  dif- 
ference between  the  two  methods.    The  equipment  needed 
in  the  two  cases  is  radically  different.    When  all  work  is 
done  from  the  pit,  hydraulic  or  pneumatic  jacks  and  sec- 
tional track  for  removing  wheels  must  be  provided.  The 
pits  must  be  extensive  enough  so  that  wheels  and  armatures 
can  be  carted  away  when  removed  and  hoisted  out  at  some 
other  point.    If  trucks  are  to  be  run  out  from  under,  there 
must  be  provision  for  quickly  hoisting  the  car  body  by 
quick-acting  jacks,  or,  preferably,  by  a  crane  or  tackle 
hung  from  the  roof.    The  latter  necessitates  strong  roof 
construction. 


Electric  Roads  as  Freight  Carriers 

One  of  the  most  interesting  developments  in  electric 
traction  has  been  the  steady  tendency  toward  an  invasion 
of  the  freight-carrying  field,  especially  by  interurban 
roads,  just  how  far  the  practice  is  useful  and  profitable 
depends  upon  individual  circumstances.  Many  roads 
possess  freight  franchises,  but  few  use  them  extensively, 
and  in  only  a  very  small  number  of  instances  are  the  freight 
receipts  an  important  factor  of  the  earnings. 

This  condition  arises  in  part  from  the  close  relation  be- 
tween urban  and  interurban  traffic,  and  partly  from  the  in- 
trinsic difficulties  of  freight  distribution.  Sometimes 
spur  connections  with  steam  roads  may  be  made  in  the 
suburbs,  but  the  relations  between  steam  roads  and  inter- 
urban electric  roads  are  not  generally  of  the  most  friendly 
character.  In  fact,  there  are  now  very  few  instances  in 
which  the  construction  of  an  interurban  road  is  not  a  di- 
rect menace  to  the  profits  of  some  steam  road  which  it 
parallels. 

Thus,  most  through  freight  cannot  be  gotten  at  by 
the  electric  road,  and  the  local  freight  is  seldom  consid- 
ered by  the  electric  railway  manager,  large  enough  in  vol- 
ume to  repay  a  determined  effort  to  secure  it. 

Moreover,  freight  traffic  is  a  potent  disorganizer  of 
schedules,  and  where  a  frequent  and  fast  car  service  is  im- 
portant freight  must  keep  cut  of  the  way.  The  truth  is 
that  the  modern  conception  of  good  service  on  an  electric 
road  requires  the  exclusive  use  of  the  tracks  during  a  large 
part  of  the  twenty-four  hours,  and  freight,  if  handled  at  all, 
must  be  a  subsidiary  consideration.  Express  and  mail  busi- 
ness is  another  matter,  since  it  is  small  in  volume  and 
weight  and  can  profitably  be  handled  by  regular  cars  at 
regular  speeds. 

Now  and  then  an  effort  has  been  made  to  handle  freight 
at  hours  of  very  light  passenger  traffic,  but  the  modern 
electric  road  runs  eighteen  or  twenty  hours  a  day,  and  the 
only  hours  of  light  service  are  those  in  which  an  unob- 
structed track  is  most  needed. 

There  is,  however,  a  considerable  class  of  trolley  roads 
which  can,  and  do,  derive  no  little  profit  from  freight,  and 
might  derive  more  if  their  status  were  viewed  by  projectors 
and  owners  in  a  truer  perspective.  We  have  during  the  tre- 
mendous period  of  growth  in  electric  traction  so  come  to 
regard  electric  roads  as  the  sure  precursors  of  growth, 
gathering  traffic  as  a  ditch  in  a  meadow  gathers  water, 
that  the  conception  of  a  profitable  road  with  a  strictly  lim- 
ited opportunity  for  growth  wounds  our  pride.  The  steam 
railroad  men  have  learned  their  lesson  long  ago.  They 
realize  that  a  branch  from  Bungtown  on  their  main  line  to 
Confed'rit  Cross  Roads  will  pick  up  enough  traffic  to  be 
worth  the  while  to  build,  yet  they  know  in  their  hearts 
that  Bungtown  can  never  rival  Chicago,  and  that  Confed'rit 
Cross  Roads  will  not  become  a  great  manufacturing  center 
while  time  is  finite.  They  cut  their  coat  to  fit  the  cloth 
accordingly,  and  while  the  contemptuous  passenger  look- 
ing out  of  the  Pullman  sees  only  a  wheezy  little  locomotive 
trundling  out  of  sight  over  two  streaks  of  rust,  the  rail- 
way man  sees  a  road  that  serves  its  purpose  and  more  than 
pays  for  its  keep  as  it  stands. 

Now,  the  present  temper  of  the  electric  railway  man  is 
very  different.  He  is  conservative  in  theory,  but  he  has 
seen  populous  suburbs  grow  up  almost  as  fast  as  he  could 
extend  his  lines,  and  he  has  boundless  faith  in  the  growth 
of  his  country.   He  turns  up  his  nose  at  any  track  lighter 
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than  80  lbs.  per  yard  and  at  all  speeds  less  than  20  miles  per 
hour.  His  new  60-ft.  four-motor  cars  are  models  of  comfort 
and  beauty,  but  they  would  pound  the  everlasting  bal- 
last out  of  the  Bungtown  Branch  in  about  six  trips.  He  has 
made  up  his  mind  that  if  a  road  is  not  worth  building  on 
the  latest  interurban  lines  it  is  not  worth  building  at  all. 
This  is  just  where  he  grievously  errs,  for  the  Bungtown 
Branch  is  very  frequently  worth  building,  if  built  with  a 
due  regard  for  what  it  really  is.  Not  all  roads  can  be 
trunk  lines,  even  in  growing  America.  There  is  a  large 
class  of  actual  and  potential  electric  roads  which  must  run 
between  Bungtown  and  Confed'rit  Cross  Roads,  where  the 
traffic  will  be  somewhat  limited  even  to  the  end  of  time. 
And  it  is  just  this  class,  the  smaller  roads  serving  rural 
communities  and  little  cities,  that  can  make  freight  carrying 
pay.  When  the  passenger  schedule  is  of  very  moderate 
frequency,  and  is  likely  to  remain  so,  it  is  not  at  all  difficult 
to  plan  for  the  transit  of  freight  cars  in  sufficient  numbers 
to  meet  all  probable  requirements. 

A  small  electric  road  is  hardly  worth  talking  about,  if 
one  judges  merely  by  the  size  of  its  bond  issue,  but  it  very 
often  is  of  great  importance  to  the  community,  and  its  pros- 
perity is  a  matter  of  public  concern.  Many  small  roads 
have  freight  franchises,  and  all  should  obtain  them.  As 
to  methods  of  utilization  of  such  rights  the  pattern  to  be 
followed  is  the  local  branch  railroad,  not  the  through  line. 
The  main  point  is  to  avoid  interference  with  the  regular 
passenger  traffic.  Just  how  this  can  best  be  accomplished 
must  be  determined  by  the  relative  amounts  of  passenger 
and  freight  traffic.  As  soon  as  a  road  gets  down  to  a  mod- 
erate limit  of  speed,  freight  hauling  is  greatly  simplified. 
A  rapid  succession  of  fast  passenger  cars  makes  it  exceed- 
ingly difficult. 

A  light  freight  traffic  may  be  very  easily  taken  care  of 
by  using  freight  cars — light  ones — as  trailers.  We  are 
aware  that  this  will  by  some  be  regarded  as  a  highly  in- 
cendiary proposition,  for  it  is  an  article  of  faith  with  the 
exponent  of  modern  equipments  that  trailers  are  entirely 
bad,  because  they  hinder  the  rapid  acceleration  that  is  just 
at  present  a  shibboleth  in  electric  traction.  Even  if  one 
suggests  that  rapid  acceleration  is  unimportant  at  a  sched- 
ule speed  of  8  to  10  miles  per  hour,  he  is  told  to  go  back 
and  sit  down  as  an  old  fogy  entirely  out  of  touch  with 
modern  methods.  But,  nevertheless,  a  freight  trailer  is  m 
fact  a  very  useful  thing  on  small  roads — not  on  every  car, 
or  at  all  times  of  the  day,  but  when  it  is  needed.  Trailers 
can  be  easily  dropped  off  at  a  siding  to  be  loaded  and  picked 
up  again  when  necessary.  Much  of  the  freight  carrying 
on  small  roads,  however,  is  from  end  to  end,  so  that  there 
is  little  trouble  with  shifting  cars.  We  have  in  mind,  for 
instance,  one  rural  road  about  8  miles  long,  which  has 
proved  a  most  useful  freight  carrier  in  a  district  where 
added  facilities  were  very  badly  needed.  This  road  has 
one  terminus  on  a  railroad,  and  from  one  year's  end  to 
another  it  carries  an  amount  of  freight  surprisingly  large 
for  the  population  served.  The  cars  make  a  round  trip  in 
two  hours,  thus  giving,  with  two  cars  in  daily  use,  an 
hourly  service  from  each  end  of  the  line,  and  they  obviously 
have  time  to  hitch  on  a  freight  train  when  necessary. 

As  the  amount  of  freight  gets  larger,  a  motor  freight  car, 
with  a  trailer  when  needed,  can  begin  to  make  regular 
trips  at  convenient  times  of  day,  or  at  more  frequent  in- 
tervals, splitting  the  schedule  with  the  regular  passenger 


cars.  Following  out  this  line,  it  is  easy  for  a  rural  road 
having  termini  of  only  moderate  size  to  build  up  a  con- 
siderable and  remunerative  freight  business.  Patrons  of 
the  road  very  quickly  learn  that  it  is  cheaper  to  put  their 
goods  aboard  an  electric  freight  car  than  it  is  to  hitch  up  a 
pair  of  horses  and  spend  half  a  day  or  more  hauling  the 
same  things  over  the  road. 

The  next  step  beyond  the  convenient  trailer  is  a  regular 
freight  service  during  such  hours  as  will  cause  least  of- 
fense. In  point  of  simplicity  the  easiest  thing  is  to  work 
very  early  in  the  morning  and  late  in  the  evening,  using  a 
powerful  freight  motor  car  capable  of  drawing  a  couple 
of  trailers,  so  as  to  reduce  the  attendance  and  the  number 
of  trips.  By  this  means  a  very  large  aggregate  amount  of 
freight  can  be  handled  annually  without  any  apparent  cum- 
bering of  the  streets.  When  the  passenger  schedule  is 
quickened  this  is  about  the  only  way  of  avoiding  occasional 
inconvenience  from  the  freight  traffic — inconvenience 
which,  as  every  manager  knows  to  his  sorrow,  will  not 
lose  in  the  telling.  Even  in  cities  of  medium  size  this  ar- 
rangement can  be  worked  successfully,  but  it  soon  leads  to 
an  extra  shift  of  men  if  business  increases.  Unless  one 
can  work  freight  on  a  clear  track  it  is  very  likely  to  lead 
to  trouble  in  keeping  the  passenger  schedule  in  its  normal 
shape,  and  when  one  tries  for  ordinary  interurban  speeds, 
freight  must  be  worked  overtime,  if  at  all. 

There  is  still  another  type  of  road  which  may  find  profit 
in  freight.  This  is  the  fairly  long  line  linking  several  towns 
or  small  cities,  but  not  assuming  the  graces  of  a  full-fledged 
interurban  road.  Such  a  line  may  run  half-hourly  fast  cars 
and  occupy  its  tracks  so  fully  that  freight  traffic  will  be 
difficult,  or,  on  the  other  hand,  it  may  construct  a  regular 
freight  and  passenger  schedule,  with  ample  service  of  both 
kinds.  This  suggestion  implies  short  trains  rather  than  a 
succession  of  single  cars,  but  on  some  such  lines  a  succes- 
sion of  short  trains  meets  the  general  traffic  conditions, 
passenger  and  freight,  considerably  better  than  a  rigid  ad- 
herence to  single  cars. 

In  the  operation  of  such  a  service,  however,  the  intrinsic 
advantage  of  electric  operation,  which  is  that  of  the  econ- 
omy of  small  units,  should  not  be  forgotten.  This  is  per- 
fectly understood  in  passenger  service,  but  its  force  is  not, 
perhaps,  so  fully  appreciated  in  freight  traffic,  where  the 
principle  also  applies,  though,  perhaps,  in  a  slightly  differ- 
ent way.  It  is  frequent  service  which  appeals  to  the  con- 
sumer. In  other  words,  while  the  steam  railroad  is  hold- 
ing freight  cars  for  some  point  at  its  yards  until  enough  of 
it  accumulates  to  "make  up  a  train,"  the  corresponding 
electric  road  can  have  despatched  a  dozen  or  so  of  its 
shorter  trains.  As  the  delays  on  the  steam  road  from  this 
cause  often  aggregate  several  days  for  even  a  short  haul, 
and  more  for  a  longer  distance,  the  consignee  is  kept  waiting 
for  his  goods,  and  as  a  result,  if  he  is  a  merchant,  has  to 
keep  a  larger  amount  of  goods  in  stock,  and  go  to  greater 
expense  for  watchmen,  insurance,  etc.  A  more  frequent 
delivery,  such  as  is  possible  with  the  light  electric  freight 
service,  would  wipe  out  a  considerable  part  of  these  ex- 
penses, as  well  as  much  of  the  cost  of  double-handling  the 
goods  requisite  when  received  in  large  quantities,  i.  e.,  first 
into  the  storeroom  and  then  on  to  the  shelves  of  the  store. 
As  these  expenses  have  to  be  added  by  the  merchant  to  the 
selling  price  of  his  goods  the  electric  road,  with  its  frequent 
service,  could  compete  successfully  for  freight  with  the 
steam  road,  at  even  a  higher  rate  per  ton-mile. 
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The  Portsmouth  Electric  Tramways 


Elsewhere  a  full  description  is  given  of  the  Brighton 
electric  tramways,  from  which  a  good  idea  can  be  obtained 
of  the  present  activity  in  tramway  construction  in  Great 
Britain,  and  the  substantial  types  of  roads  which  are  being 
built  in  that  country.  Below  will  be  found  full  particulars 
of  another  English  road,  that  in  Portsmouth,  which  is  also 
a  newly  constructed,-  municipally  owned  and  operated  elec- 
tric tramway,  and  which  forms  the  largest  municipal  sys- 
tem in  the  South  of  England.  The  tramways  were  ac- 
quired early  in  1901,  from  the  former  private  corporation 


being  14  miles  of  double  track  and  crossings,  and  one-half 
mile  of  single. 

TRACK  CONSTRUCTION 

The  track  construction,  which  employs  the  unusual  gage 
of  4  ft.  7f  ins.,  is  particularly  heavy.  Steel  grooved  rails 
weighing  96  lbs.  to  the  yard  have  been  used,  these  being 
supplied  in  lengths  of  40  feet;  the  angle-plates  weigh  130 
lbs.  per  pair,  and  differ  from  the  ordinary  type,  in  that  they 
are  combined  with  a  tie  or  sote-plate.  Tie-bars  of  wrought 
iron  are  placed  at  intervals  of  a  little  less  than  8  feet.  The 
special  track  work  consists  of  24  double  line  junctions,  nine 
single  line  junctions,  86  junctions  double  to  interlacing, 


COMPLICATED  PIECES  OF  SPECIAL  WORK  AT  PORTSMOUTH 


operating  them,  and  steps  were  immediately  taken  to  se- 
cure their  conversion.  It  was  decided  by  a  majority  of  the 
council  to  keep  the  undertaking  quite  distinct  from  the 
lighting  system,  and  the  tramway  is,  in  consequence,  sup- 
plied from  a  station  devoted  exclusively  to  that  purpose, 
thus  following  the  policy  adopted  by  Glasgow,  Sheffield,  and 
other  towns.  In  the  early  autumn  of  last  year  contracts 
for  the  power-house  plant,  the  track  construction  and 
cables,  as  well  as  the  cars,  were  entered  into  with  Dick, 
Kerr  &  Co.,  the  overhead  equipment  contract  being  given 
to  Macartney,  McElroy  &  Co.  The  power-house  plant 
cost  about  £30,000,  the  track  construction  over  £200,000, 
and  the  cars  nearly  £50,000.  The  trolley  system  is  used. 
The  total  route  length  is  approximately  14!  miles,  there 


and  eight  junctions  single  to  double.  The  rails  are  double- 
bonded  with  Neptune  bonds  30  ins.  in  length,  and  at  in- 
tervals of  40  yards  are  again  cross-bonded.  The  substruc- 
ture consists  of  a  minimum  of  6  ins.  concrete,  which  varies 
to  a  depth  of  13  ins. ;  the  rails  are  laid  direct  on  the  con- 
crete, and  are  then  paved  in  wood  or  granite  blocks. 

THE  OVERHEAD  EQUIPMENT 

Of  the  three  types  of  overhead  construction  in  common 
use,  viz.,  span  wire,  overhead  bracket  and  center  pole,  the 
first  two  only  have  been  adopted  to  any  extent  in  Ports- 
mouth. In  many  cases  the  narrowness  of  the  streets  neces- 
sitated brackets  with  side  arms,  while  in  many  cases  there 
was  not  enough  room  to  permit  the  use  of  poles  between 
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SOME  TYPICAL  OVERHEAD  CONSTRUCTION,  PORTSMOUTH 


TRACK  WORK  IN  FRONT  OF  TOWN  HALL,  PORTSMOUTH 
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the  tracks.  In  a  few  cases,  however,  such  as  in  front  of 
the  town  hall,  center  poles  have  been  used  with  a  very  ef- 
fective result.  Over  noo  poles  have  been  employed, 
weighing  respectively  800  lbs.,  1200  lbs.,  and  1600  lbs. 

A  No.  00  B.  &  S.  trolley  wire  is  used,  divided  up  in  sec- 
tions not  exceeding  one-half  mile.  The  system  is  fed  by 
means  of  fourteen  feeders,  the  longest  being  14,000  ft.  and 
the  shortest  about  400  ft.  For  the  most  part  they  are 
drawn  in  conduits,  a  small  portion,  however,  being  laid  on 
the  solid  system. 

THE  STEAM  PLANT  AND  AUXILIARY  APPARATUS 

The  steam  plant  comprises  three  boilers  of  the  water- 
tube  type,  each  of  which  is  capable  of  evaporating,  under 


normal  conditions,  with  an  overload  capacity  of  450  ihp 
running  under  the  same  conditions  as  the  larger  machine. 

The  following  are  the  principal  dimensions  of  the  en- 
gines :  In  the  two  larger  sizes  the  diameter  of  high-pres- 
sure cylinder  is  18  ins.,  low  pressure  36  ins.,  stroke  42  ins., 
diameter  of  piston-rods  4^  ins.,  diameter  of  crankshaft  \y\ 
ins.,  and  diameter  and  length  of  main  journals  14  ins.  x 
26  ins.  The  diameter  of  fly-wheel  of  the  large  sets  is  18 
ft.,  and  it  weighs,  approximately,  25  tons. 

The  diameter  of  the  high-pressure  cylinder  in  the  smaller 
engine  is  15  ins.,  the  low  pressure  30  ins.,  the  stroke  being 
36  ins.;  the  diameter  of  fly-wheel  is  16  ft.,  and  weighs,  ap- 
proximately, 22  tons. 


INTERIOR  OF  POWER  STATION,  PORTSMOUTH  CORPORATION  TRAMWAYS 


ordinary  working  conditions,  12,000  lbs.  of  water  per  hour 
at  a  working  pressure  of  160  lbs.  per  square  inch.  Need- 
less to  say,  there  is  a  considerable  factor  of  safety  provided 
for  in  the  construction  of  the  boilers,  and,  if  necessary,  they 
may  be  safely  worked  at  a  steam  pressure  of  200  lbs.  per 
square  inch. 

Two  of  the  engines  are  the  horizontal  cross-compound 
type,  with  Corliss  valve  gear,  each  developing  640  ihp  un- 
der normal  conditions  and  at  the  most  economical  load, 
and  900  ihp  at  their  maximum  load,  when  running  at  a 
speed  of  90  to  100  r.  p.  m.,  and  with  a  pressure  at  stop 
valve  of  150  lbs.  per  square  inch  and  working  condensing. 
The  third  engine  is  of  the  horizontal  tandem-compound 
type,  with  Corliss  valve  gear,  and  develops  320  ihp  under 


The  cylinders  are  of  hard,  close-grained  cast  iron,  and 
both  high  and  low-pressure  cylinders  are  steam  jacketed. 
The  valve  gear  is  of  the  Corliss  type,  and  the  valves  of  both 
cylinders  are  provided  with  automatic  variable  cut-off  gear, 
actuated  directly  by  the  governor,  provision  also  being 
made  for  adjustment  by  hand.  The  crankshaft  is  of  forged 
Siemens-Martin  steel,  and  is  swelled  at  the  middle  to  re- 
ceive the  fly-wheel  of  generator  armature. 

Following  the  practice  commonly  adopted  on  both  sides 
of  the  Atlantic,  the  fly-wheel  is  provided  with  a  flange  for 
coupling  to  a  corresponding  flange  on  the  armature  spider 
of  the  generator,  the  object  of  this  flange  being  to  take  the 
heavy,  sudden  strains  of  overload  off  the  shaft  and  keys. 
There  is  a  complete  system  of  automatic  lubrication  pro- 
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vided  throughout  the  engine.  It  is  specified  that  perma- 
nent speed  variation  shall  not  exceed  2  per  cent  from  the 
mean  speed  when  the 
load  is  varied  under  ordi- 
nary working  conditions; 
the  greatest  variation  un- 
der extreme  temporary 
load  conditions  is  not  to 
exceed  5  per  cent  from 
the  mean. 

The  generators,  which 
are  three  in  number,  are 
of  the  type  generally  sup- 
plied by  Dick,  Kerr  & 
Co.,  and  manufactured 
by  the  English  Electric 
Manufacturing  Company, 
with  whom  they  are  as- 
sociated, and  whose 
methods  of  generator 
manufacture  were  de- 
scribed in  the  last  Octo- 
ber issue  of  this  paper. 
The  output  of  the  two 
larger  ones  is  400  kw, 
and  that  of  the  smaller 
one,  200  kw  when  run- 
ning at  the  rated  speed 
under  normal  conditions. 


curately  to  a  gage  supplied  by  the  engine  builder,  and  is 
made  slightly  smaller  than  the  diameter  of  the  shaft,  so 


SECTION  OF  PORTSMOUTH  POWER  STATION 


PLAN  OF  PORTSMOUTH  POWER  STATION 

Each  is  provided  with  a  long  bearing  surface  to  the  shaft  that  it  requires  about  100  tons  pressure  to  force  it  into  posi- 
of  the  engine,  to  which  it  is  to  be  fitted.    It  is  bored  ac-     tion,  it  being  then  secured  by  means  of  two  keys. 
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The  main  steam  pipes  are  of  lapwelded  mild  steel,  with 
wrought  steel  flanges ;  the  short  bends  are  of  solid  drawn 
copper,  with  gunmetal  flanges.  The  exhaust  pipes  are  of 
wrought  steel. 

There  are  three  surface  condensers  of  the  Worthington 
Admiralty  type,  two  of  which  are  each  capable  of  condens- 
ing, under  ordinary  working  conditions,  12,000  lbs.  of 
steam  per  hour,  and  the  smaller  one  capable  of  condensing 
6,000  lbs.  of  steam  per  hour.  The  outer  shells  are  of  cast 
iron,  the  tubes  being  of  solid  drawn  brass,  secured  into  two 
plates  in  such  a  manner  as  to  allow  free  expansion  and  con- 
traction of  tubes.  The  condenser  is  so  arranged  that  the 
circulating  water  commences  at  the  bottom,  passes  twice 
along  the  entire  length  of  the  tubes,  and  leaves  at  the  top, 
a  baffle-plate  being  provided  for  distributing  the  exhaust 
steam  over  the  whole  surface  of  the  tubes.    The  cooling- 


is,  of  course,  a  special  panel  provided  to  meet  the  require- 
ments of  the  Board  of  Trade. 


THE  ROLLING  STOCK 


STANDARD,  DOUBLE-DECK  CAR  IN  PORTSMOUTH 

tower  consists  .of  two  sections,  each  of  sufficient  capacity 
for  one  large  condenser,  the  tower  being  constructed  of 
steel  places;  each  section  is  fitted  with  a  fan  of  ample  size 
to  cause  fresh  air  to  circulate  over  the  cooling  surfaces, 
the  fans  are  driven  by  electric  motors,  and  the  shafts  are  of 
steel. 

There  are  three  sets  of  combined  air  and  circulating 
pumps  with  compound  steam  cylinders,  the  pumps  being 
independent  and  each  connected  to  one  condenser.  The 
air  pump  is  of  sufficient  capacity  to  maintain  the  vacuum 
specified,  and  the  circulating  pump  is  capable  of  drawing 
water  from  the  storage  tank  and  lifting  it  to  the  top  of  the 
cooling  tower.  The  boiler  feed  pumps  consist  of  two,  one 
having  a  capacity  of  24,000  lbs.,  and  the  other  of  12,000  lbs. 
of  feed-water  per  hour,  respectively,  against  the  full  work- 
ing pressure  of  the  boilers. 

A  Green's  economiser  is  in  use,  and  is  of  the  high- 
pressure  type,  with  straight  tubes,  ranged  vertically  and 
consisting  of  192  tubes,  in  two  sections.  It  is  constructed 
to  stand  a  working  pressure  of  160  lbs.  per  square  inch,  and 
is  of  the  most  modern  design,  and  gives  ample  facilities  for 
access  to  all  parts.  The  scrapers  are  driven  by  a  500-volt 
Lundell  motor. 

The  switchboard  is  of  the  usual  traction  type,  and  is  di- 
vided into  panels,  which  are  carried  on  vertical  angle  irons 
secured  together  with  bolts,  a  suitable  means  being  pro- 
vided for  fixing  the  angle  irons  to  the  floor  and  stays  to 
support  the  board  about  3  ft.  clear  of  the  wall.  Automatic 
circuit  breakers  are  provided  on  both  generator  and  feed 
panels;  all  the  instruments  are  of  the  usual  type.  There 


The  rolling  stock  will  consist  of  80  double-deck  single 
truck  cars.  The  car  bodies  have  been  manufactured  by 
the  Electric  Railway  &  Tramway  Carriage  Works,  of 
Preston,  and  the  electrical  equipments  by  the  English  Elec- 
tric Manufacturing  Company,  of  the  same  town.   The  car 


GENERATING  UNIT 

bodies  are  constructed  with  the  "Bellamy"  reversed  stair- 
case, which  gives  an  increased  seating  capacity  and  permits 
the  ingress  and  egress  of  the  passengers  to  be  made  with 
greater  facility  than  in  the  ordinary  type  of  double-deck 
car.   The  interior  of  the  car  is  neatly  finished  in  quartered 


COOLING  TOWERS  WITH  FANS,  PORTSMOUTH 

oak.  The  cars  are  mounted  upon  Brill  21-E  trucks.  The 
braking  of  the  car  is  usually  sufficiently  provided  for  by  the 
hand  brake.  It  is,  however,  supplemented  by  the  electric 
emergency  brake  operated  from  the  controller  by  the  mo- 
torman. 

In  conclusion,  it  should  be  added  that  the  complete  sys- 
tem of  electric  tramways  has  been  designed  by  and  carried 
out  under  the  supervision  of  A.  Rotter,  who,  in  addition  to 
being  engineer  to  the  tramways,  also  acts  as  manager. 
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Elevated  Railway  Repair  Shop  Methods  in  Chicago 


The  increased  number  of  interurban  electric  railways 
using  motors  of  large  size  make  the  methods  used  by  the 
elevated  roads  of  Chicago  for  handling  motors  and  arma- 
tures in  their  repair  shops  of  special  interest,  because  these 
roads  have  all  been  in  operation  for  some  time,  and  the 
benefits  to  be  obtained  from  their  experience  should  be 
considerable  to  interurban  lines  which  are  just  starting  in 
business.  The  repair  shop  methods  of  a  road  using  very 
heavy  motors,  such  as  an  elevated  road  or  electric  inter- 
urban, must  necessarily  be  somewhat  different  from  those 
found  in  the  repair  shops  of  the  various  city  street  rail- 
way systems,  where  small  motors  are  used  and  lighter 
trucks  adapted  to  city  use. 

The  first  elevated  road  to  be  electrically  equipped  in 
Chicago  was  the  Metropolitan  West  Side  Elevated  Rail- 
way. M.  N.  Scott  is  present  general  foreman  of  these 
shops.  The  plan  employed  on  this  road  is  to  run  all  cars 
to  be  repaired  into  the  second  story  of  the  repair  shop, 
which  is  on  a  level  with  the  elevated  structure.    All  work 


FIG.  I. 


-BOTTOM  OF  HYDRAULIC  TRUCK  ELEVATOR  SHAFT, 
SHOWING  TRACKS  AND  ELEVATOR  PISTON 


on  the  car  bodies  and  small  repair  work  is  done  on  this 
second  floor.  The  cars  themselves  are  never  taken  down  to 
the  first  or  main  floor.  The  special  point  which  is  of  in- 
terest to  companies  operating  surface  lines,  however,  is 
the  way  in  which  trucks  and  motors  are  removed  and  re- 
paired. Whenever  repair  work  is  to  be  done  on  a  truck 
or  motor  it  is  lowered  away  from  the  car  body  to  the  first 
floor  of  the  repair  shop.  For  lowering  trucks  in  this  way 
for  repairs  a  hydraulically-operated  elevator  platform  is 
used.  This  platform  has  a  direct-acting  piston  under  the 
middle,  leaving  it  entirely  clear  on  top,  so  that  when  it  is 
raised  to  the  level  of  the  second  floor  to  receive  a  truck  no 
part  of  it  projects  above  the  floor.  The  truck  to  be  repaired 
is  run  on  to  this  platform,  a  supporting  timber  is  put  across 
under  the  ^ar  body,  and  the  truck  is  lowered  away  to  the 
first  floor.  On  the  first  floor  there  is  a  track  on  the  floor 
level  leading  up  to  the  elevator  platform  at  one  end.  Lead- 
ing up  to  the  platform  at  the  other  end  is  a  track  elevated 
about  3^  ft.,  to  bring  the  truck  and  motors  to  a  convenient 
height  to  be  worked  upon,  as  shown  in  Fig.  I.  Over  this 
track  is  a  small  crane,  which  runs  on  a  track  hung  from 
the  ceiling  (Fig.  2).  The  hoisting  is  done  by  a  small  elec- 
tric motor  on  the  crane,  which  takes  its  power  from  a  trol- 
ley wire  running  alongside  the  crane  track.  This  crane 
takes  motors  and  armatures  out  of  trucks  and  deposits 


them  on  the  floor,  where  the  armatures  can  be  rolled  to 
within  reach  of  the  revolving  cranes  at  the  machine  tools. 
The  shop  equipment  was  originally  designed  to  handle  G. 
E.-2000  armatures  and  motors.  These  are  now  operated 
as  four-motor  equipments.  In  order  to  increase  the  motor 
capacity  that  could  be  put  on  a  single  truck  with  inside 
hung  motors,  the  G.  E.-55  motor  was  designed,  which  has 


FIG.  2.— CRANE  FOR  HOISTING  MOTORS 

a  motor  casing  which  overhangs  the  bearings.  The  motor 
casing  is  not  divided  into  halves,  as  had  been  the  practice 
in  electric  railway  motor  designing  in  America  previous  to 
the  time  that  this  motor  was  brought  out.  It  has,  instead, 
an  opening  in  the  end  of  the  case,  through  which  the  arma- 
ture is  taken  out.  To  remove  an  armature  in  this  way,  of 
course,  required  somewhat  radical  changes  from  any  pre- 
vious practice  in  removing  armatures  from  motors.  For 


FIF.  3.— APPARATUS  FOR  REMOVING  ARMATURES 

this  purpose  a  machine  was  designed  somewhat  on  the 
lines  of  a  lathe  with  two  tail-stocks  in  place  of  a  chuck  and 
a  tail-stock  (Fig.  3).  The  motor  is  placed  on  the  sliding 
carriage  of  this  machine  upon  four  plain  surfaces,  which 
correspond  to  four  plain  surfaces  on  the  casing  of  the 
motor.  The  centers  on  each  end  of  the  machine  are  then 
run  up  so  as  to  support  the  armature  by  the  ends.  The 
casing  of  the  motor  is  then  moved  endwise,  leaving  the 
armature  free  to  be  hoisted  out  of  the  centers  for  repairs. 
This  operation,  however,  is  a  rather  slow  one,  and  it  is 
considered  that  the  method  used  by  the  Lake  Street  Ele- 
vated Railroad,  described  later,  is  superior  in  the  point  of 
time,  if  the  proper  hoisting  equipment  is  at  hand  for  han- 
dling the  motors.  For  a  small  shop,  where  there  is  no  crane 
of  sufficient  capacity  for  rapidly  handling  a  motor,  the  ma- 
chine used  on  the  Metropolitan  Elevated  may  have  some 
advantages.  In  the  Metropolitan  shops  the  head  room 
under  the  crane  is  not  sufficient  to  permit  handling  motors 
by  the  Lake  Street  method. 
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The  Lake  Street  and  Northwestern  Elevated  Railroads 
both  have  their  repair  work  done  under  Master  Mechanic 
F.  D.  Ward  at  the  Lake  Street  shops. 

The  Lake  Street  method  of  removing  G.  E.-55  armatures 
from  motors  is  to  put  an  attachment  on  the  motor  pinion 


FIG.  4.— ATTACHMENT   FOR  PINION  FOR  REMOVING  ARMATURE 

to  which  the  hook  of  the  traveling-  crane  can  be  attached. 
The  motor  is  then  lifted  up  by  the  pinion  and  set  down  on 
end,  with  the  pinion  up  (Figs.  4  and  5).  The  bolts  hold- 
ing the  end  of  the  motor  casing  are  then  taken  out,  and  the 
armature  is  hoisted  directly  up  out  of  the  case.  These 
shops  have  a  12-ton  electric  traveling  crane,  which  not 
only  serves  to  handle  motors,  but  lifts  car  bodies  as  well 
(Fig.  6).  The  practice  in  removing  trucks  in  this  shop  is 
to  put  grappling  hooks  under  the  platform  corners.  These 
hooks  are  supported  from  the  ends  of  a  yoke  to  which  the 
traveling  crane  hooks.  The  traveling  crane  lifts  one  end 
of  the  car  body  clear  of  the  truck.    The  truck  is  then  run 


FIG.  5. 


-APPARATUS  READY  TO  LIFT  OUT 
ARMATURE 


FIG.  6— LAKE  ST.  ELEVATED  SHOPS.  CRANE  AND  YOKE  FOR  LIFTING  CAR, BODIES 


out  and  motors  can  be  lifted  out  by  the  traveling  crane. 
Some  of  the  tracks  have  pits,  but  most  of  the  work  is  done 
on  the  floor  level  with  the  aid  of  the  traveling  crane.  The 
time  required  to  get  an  armature  on  the  floor  from  the 
time  a  car  comes  in  is  stated  to  be  twenty  minutes,  The 


tracks  in  this  shop  are  on  the  ground  level,  and  cars  are 
run  down  an  incline  from  the  elevated  structure  to  get  into 
the  shops.  To 
avoid  having  a 
live  third  rail  in 
the  shop,  a  flex- 
ible cable,  with 
plugs  on  each 
end,  is  used  to 
connect  the  car 
with  the  source 
of  current  sup- 
ply for  moving 
cars  around  the 
shop. 

Some  remark- 
able records  on 
bearing  and  pin- 
ion wear  have 
been  made  by 
the  G.E.-55  mo- 
tors running  on 
Lake  Street.  The 
first  G.  E.-55 
motors  were  put 
on  this  road 
Feb.  4,  1898. 
One  of  these  ran 
three  years  three 
months  and  twenty-seven  days,  or  133,752  miles,  with  a 
bearing  wear  of  1-64  in.  These  bearings  were  of  genuine 
babbitt,  and  were  on  the  motors  when  they  came  from  the 
factory.  There  many  other  motors 
on  the  same  road  which  have  made 
an  equally  good  record.  Pinions 
are  also  in  use  which  have  run  over 
133,000  miles,  and  one  of  these, 
which  has  been  taken  off,  shows  so 
little  wear  that  it  is  probably  good 
for  at  least  60  per  cent  longer  life. 
These  pinions  were  also  furnished 
with  the  General  Electric  original 
equipment.  There  are  also  many 
other  pinions  on  this  road  which 
have  made  equally  good  mileage, 
and  the  only  reason  that  all  have 
not  has  been  that  some  defective 
gears  have  broken  and  caused  the . 
breaking  of  the  pinion.  Bearings 
and  pinions  do  not  wear  so  long  on 
the  Norwestern  Elevated,  where 
traffic  is  heavier.  This  shop  also 
has  the  repairing  of  cars  of  the  Sub- 
urban Railroad.  In  the  armature 
bearings  of  these  latter  cars  a  rather 
novel  mixture  of  bearing  metal  is 
used.  This  is  100  parts  lead  to  7 
parts  antimony.  It  would  be 
thought  that  this  would  make  such 
a  soft  alloy  as  to  be  valueless  for 
bearings,  but  it  seems  to  give  good 
results.  This  mixture  is  also  used 
on  both  the  Lake  Street  and  North- 
western Elevated  and  Suburban 
Railroads.  Mr.  Ward  believes 
that  the  long  life  of  bearings  under  his  care  is 
.due  to  good  lubrication,  and  that  a  lack  of  this  is  mainly 
responsible  for  unsatisfactory  wear  of  bearings.  He  uses 
oil  on  all  bearings.  The  oil  cup,  of  course,  fits  inside  the 
regular  motor  grease  cup.  The  method  of  feed,  which  is  a 
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well-known  one,  is  to  have  a  hole  in  the  bottom  of  the  oil 
cup,  into  which  is  fastened  a  brass  tube  running  down  to- 
ward the  bearing.  Inside  of  the  brass  tube  is  a  copper  pin 
or  rod  of  a  diameter  about  one-hundredth  of  an  inch 
smaller  than  the  brass  tube.  This,  of  course,  gives  very 
small  clearance  around  the  copper  pin,  and  makes  a  slightly 
loose  sliding  fit.  The  lower  end  of  the  copper  pin  rests  on 
the  journal,  and  as  soon  as  the  journal  warms  up,  the  heat 
is  conducted  up  the  copper  and  tends  to  soften  the  oil  and 
make  it  flow  more  readily.  The  oil  used  is  the  No.  1  motor 
journal  oil  of  the  Standard  Oil  Company,  and  at  average 
temperature  of  the  air  is  about  as  thick  as  molasses.  The 
heat  of  the  motor  frame  is  sufficient,  of  course,  to  keep 
the  oil  at  higher  temperature  than  surrounding  oil,  so  that 
there  is  no  difficulty  from  its  failure  to  run  down  to  the 
bearing.  The  use  of  a  thicker  oil  than  this  would  result  in 
much  oil  escaping  from  the  journal  boxes,  and,  as  Mr. 
Ward  puts  it,  oiling  the  elevated  structure  instead  of  the 
motors. 


the  world,  but  the  purchasing  department  is  continually 
dealing  with  questions  that  ordinarily  have  nothing  to  do 
with  electric  street  railway  equipment  or  operation. 

The  illustrations  herewith  presented  give  an  excellent 




Stockrooms  and  Stockkeeping  of   the  Metropolitan 
Street  Railway  Company,  New  York  City 

\The  purchasing,  storing  and  distributing  of  the  supplies 
used  on  a  large  street  railway  system  is  a  problem  of  the 
largest  proportions.  Upon  this  department  depends  to  no 
inconsiderable  extent  the  profits  obtained  from  operation, 
as  a  wastefully-run  storeroom  is  a  constant  drain  on  the 
gross  earnings,  and  in  building  up  the  organization  of  the 
Metropolitan  Street  Railway  of  New  York  City  President 
H.  H.  Vreeland  has  given  this  subject  the 
most  serious  consideration.  When  he  ac- 
cepted the  presidency  of  the  road  he  placed 
the  purchasing  and  distributing  of  supplies 
in  the  hands  of  A.  C.  Tully,  who  has  car- 
ried out  most  satisfactorily  the  work  of 
placing  the  entire  system  on  a  basis  of 
economy  never  before  reached.  In  the 
following  pages  a  few  of  Mr.  Tully 's  meth- 
ods for  minimizing  labor  and  getting  the 
greatest  value  out  of  all  money  spent 
through  his  department  are  detailed,  and  a 
general  description  is  given  of  the  Metro- 
politan's storerooms. 

The  configuration  of  Manhattan  Island 
makes  the  operation  of  a  street  railway 
thereon  a  most  peculiar  proposition.  Near- 
ly all  the  office  business  of  the  city  is  done 
at  the  southern  extremity,  where  many  of 
the  tall  buildings  each  contain  the  popula- 
tion of  a  good-sized  town  during  the  day. 
In  reaching  their  offices  in  the  morning 
and  their  homes  at  night  these  great  crowds 
of  passengers  strain  the  transportation  facil- 
ities of  the  city  to  their  utmost,  and  of  the 
300,000  persons  using  the  lines  in  Man- 
hattan about  one-half  use  surface  cars.  Nearly  all  the 
longitudinal  lines  have  been  converted  to  the  underground 
trolley  system,  but  as  yet  with  but  few  exceptions  the  cross- 
town  lines  are  operated  by  horses.  One  of  these  excep- 
tions is  the  storage-battery  system  on  Thirty-Fourth  Street, 
and  until  recently  compressed-air  cars  were  also  operated 
on  another  line.  On  account  of  this  great  variety  of  motive 
power  and  the  difference  between  the  traction  systems  in 
use  in  New  York  and  in  other  cities,  less  than  one-fifth  of 
the  storerooms'  contents  corresponds  to  that  ordinarily 
found  in  the  street  railway  supply  clerk's  books.  It  is  not, 
therefore,  in  the  face  of  transportation  difficulties  alone 
that  the  management  of  the  Metropolitan  Street  Railway 
Company  has  built  up  one  of  the  most  perfect  systems  of 


ONE  OF  THE  STOCK  ROOMS 


idea  of  the  arrangement  of  some  of  the  departments  in 
the  storerooms.  The  building  is  situated  on  Eighth  Ave- 
nue, between  Forty-Ninth  and  Fiftieth  Streets.  Mr.  Tully's 
office  is  on  the  first  floor  above  the  ground.  Adjoining 


THE  MAIN  STOREROOM 

this  private  office  is  that  of  the  storekeeper,  where  all  the 
routine  work  of  the  storekeeping  department  is  performed 
and  all  inquiries  received.  In  this  room  are  placed  the  tele- 
phones, watchman's  time-recording  dial  and  other  acces- 
sories. Next  to  this  room  is  the  stationery  room,  which  has 
been  arranged  with  cases  extending  to  the  top  of  the  ceil- 
ing, with  sliding  glass  doors  and  sliding  stepladders. 

In  these  cases  and  closets  beneath  the  cases  are  con- 
tained the  500  forms  in  daily  use  in  different  departments. 
These  forms  are  numbered  from  No.  1  up,  and  placed 
consecutively,  so  that  any  form  desired  can  be  obtained 
without  delay.  Other  cases  contain  blank  books  and  sta- 
tionery supplies.  , 

The  next  room  is  the  largest  of  the  offices,  where  all  the 
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bookkeeping  of  the  charging  and  distribution  of  the  sup- 
plies is  done.  The  two  precepts  which  have  simplified  the 
operation  of  the  department  have  been  cleanliness  and  sys- 
tem, so  that  everything  runs  like  clockwork.  Mr.  Tully  has 


STATIONERY  DEPARTMENT 

set  aside  two  mornings — Tuesday  and  Thursday — for  re- 
ceiving calls  from  the  representatives  of  business  houses 
who  solicit  his  patronage,  and  this  rule  has  been  found  of 
great  advantage  to  both  sides.  Representatives  from  out  of 
the  city  are  received  any  day. 

All  material  is  received  on  the  ground  floor,  either  by 
trolley  freight  car  or  by  ordinary  merchandise  trucks.  A 


PURCHASING  AGENTS'  PRIVATE  OFFICE 

track  runs  into  the  receiving  room,  as  shown  in  the  illus- 
tration, so  that  the  cars  are  brought  directly  up  to  the  un- 
loading platform.  The  heavier  supplies,  such  as  gear- 
wheels, gear  casings,  castings,  etc.,  are  kept  on  this  floor. 
A  large,  light  room,  furnished  with  an  overhead  traveler 
and  differential  pulley  block,  is  situated  directly  behind  the 
receiving  platform,  and  used  for  storing  these  heavier  arti- 
cles. At  the  end  of  this  room,  and  conveniently  reached 
by  the  traveler,  is  the  fireproof  oil  and  paint  room,  where 
a  supply  is  always  kept  on  hand.  Oil  or  paint  in  large 
quantities  is,  of  course,  sent  directly  where  required,  with- 


out passing  through  the  storekeeper's  hands,  but  this  aux- 
iliary supply  is  sometimes  of  the  greatest  importance  for 
replenishing  the  stock  at  some  power  station  or  car  house, 
when  it  is  either  inconvenient  or  impossible  to  get  a  fresh 
supply  from  the  dealers. 

On  the  second  and  third  stories  the  various  classes  of 
materials  are  stored  away  on  shelves,  floors,  tables,  etc. 
The  heavier  articles  are  placed  around  the  sides  of  the 
room,  against  the  walls,  relieving  the  floor  from  as  much 
strain  as  possible.  An  electric  elevator  of  two  tons  capacity 
connects  all  the  stories,  and  the  shaft  is  most  conveniently 
located  for  both  receiving  and  delivering  goods  from  the 
cars  or  wagons  on  the  ground  floor  or  for  distributing  the 
supplies  in  the  storerooms  above.  Electric  push  buttons 
and  bells  are  installed  so  that  the  storekeeper  can  call  his 
assistants,  no  matter  in  what  part  of  the  building  they  may 
happen  to  be.  The  degree  of  refinement  to  which  the  sys- 
tem has  been  brought  may  be  partially  appreciated  from 
the  fact  that  there  are  only  three  of  these  assistants. 

There  are  many  different  classes  of  supplies,  and,  as 
stated  above,  but  few  correspond  to  the  ordinary  kinds 
found  in  street  railway  storerooms.  For  example,  the  5000 
horses  in  use  on  the  railway  require  the  keeping  of  drugs 
and  medicines  enough  to  stock  a  large  veterinary  hospital, 
not  to  mention  harness  supplies,  blankets  and  farriers' 
tools.  The  underground  electric  system,  the  storage-bat- 
tery systems,  etc.,  each  have  peculiarities  of  equipment,  the 
details  of  which  are  found  in  the  storeroom. 

The  system  of  bookkeeping  that  has  been  developed 
contains  many  features  of  interest.  By  having  the  pur- 
chasing agent's  office  directly  at  the  base  of  supplies,  i.  e., 
at  the  storeroom,  a  large  amount  of  de- 
tail work  is  dispensed  with,  as  familiarity 
with  every  condition  of  the  stock  can  be 
obtained  by  personal  supervision.  Ex- 
cept for  the  yearly  inventory  required  by 
law,  it  is  only  necessary,  therefore,  to 
have  the  entry  on  the  receiving  book  in 
the  store,  the  clerks  knowing  the  dispo- 
sition on  the  shelves  of  every  article  and 
requiring  no  "catalogue." 

There  are  two  classes  of  supplies — 
those  which  are  purchased  at  the  request 
of  the  various  heads  of  departments,  or 
superintendents  for  their  own  depart- 
ments and  those  which  are  to  be  placed 
in  stock  until  needed.  When  a  requisi- 
tion is  received  for  material  it  is. first  ap- 
proved by  the  purchasing  agent,  and 
then  turned  over  to  the  storekeeper.  If 
the  material  is  in  stock  the  order  is  filled 
and  at  once  sent  to  the  part  of  the  system 
desiring  it,  but  if  the  requisition  is  for 
something  not  on  hand  an  order  is  im- 
mediately sent  to  the  manufacturers  or 
dealers,  as  will  be  described  later.  Be- 
fore the  requisition  reaches  the  purchas- 
ing department  it  is  approved  by  the 
chief  of  the  department  from  which  it  comes,  and 
passes  through  the  president's  office,  but  until  ap- 
proved by  the  purchasing  agent  no  material  can  be  taken 
from  the  storeroom  or  ordered.  This  gives  the  purchasing 
agent  an  opportunity  to  make  many  small  economies,  his 
long  experience  with  the  road  having  given  him  a  very 
exact  comparative  knowledge  of  the  requirements,  espe- 
cially as  to  quantity,  of  the  different  divisions. 

The  form  used  in  ordering  goods  for  the  railway  is 
shown  herewith.  This  form  is  printed  in  copying  ink,  so 
that  after  being  made  out  a  complete  copy  of  both  form 
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and  contents  may  be  taken  for  reference.  Before  the  order 
is  sent  this  record  is  taken  in  an  ordinary  copying  book 
with  tissue  paper  leaves,  each  page  containing  the  copies 
of  two  blanks.  It  will  be  seen  that  the  blanks  are  numbered 
in  the  upper  left-hand  corner.  When  the  blank  is  made 
out  this  number  becomes  the  number  of  the  order,  and 
must  necessarily  follow  directly  after  the  number  on  the 
last  order  made  out.  In  this  way  it  is  not  only  practically 
impossible  for  a  clerk  to  make  a  mistake  in  numbering  an 
order,  but  should  one  of  the  blanks  get  into  the  hands  of 
dishonest  persons  it  would  be  immediately  missed,  and  the 


A  VIEW  OF  THE  THIRD  FLOOR 


issuance  of  a  fraudulent  order  guarded  against.  Since  the 
introduction  of  the  system  over  seventy  thousand  orders 
have  been  used,  but  so  accurate  is  the  method  that  out  of 
the  entire  number  every  one  is  accounted  for,  with  but  a 
single  exception,  which  was  probably  due  to  a  printer's 
error  in  numbering  the  blanks  consecutively. 

With  this  order  is  sent  a  duplicate  billhead  form  for  the 
use  of  the  firm  selling  the  goods.  This  blank  is  filled  out 
as  a  duplicate  bill  for  the  material  and  returned  to  the 


OIL  AND  PAINT  ROOM 

purchasing  department  when  that  bill  is  rendered,  and 
this  duplicate  bill  is  retained  by  the  purchasing  department. 
In  this  way  duplicate  bills  of  a  uniform  size,  convenient 
for  filing,  and  with  special  spaces  left  for  index  marks  and 
memoranda  are  obtained  by  the  bookkeeping  department 
without  expense.  Three  different  colors  are  used  for  these 
order  blanks.  Those  for  the  Metropolitan  Street  Railway 
Company  proper  are  yellow,  those  for  the  Third  Avenue 
road  are  red  and  those  for  supplies  to  be  used  in  new  con- 
struction work  are  green.  The  duplicate  billheads  which 
accompany  these  orders  are  of  a  similar  color,  and  in  this 
way  much  confusion  is  avoided.  The  bill  for  material,  if 
ordered  to  be  delivered  direct  by  the  purchasing  agent,  is 
sent  with  the  duplicate  to  the  department  making  the 


requisition,  and  if  correct  as  to  quantity  and  quality,  is  ap- 
proved and  returned  with  the  duplicate. 

A  concise  description  of  all  material  received  in  the 
storeroom  is  entered  in  the  Receiving  Book.  As  seen  from 
the  reproduction  of  a  page  from  this  book  presented  here- 
with, sufficient  opportunity  is  provided  to  record  in  con- 
nection with  the  original  entry  the  various  items  of  interest 
regarding  its  future  disposition,  such  as  the  amount  of  bill, 
the  acceptation  by  the  department  for  which  it  was  ordered, 
etc.    When  the  material  is  taken  from  the  storeroom  for 


RECEIVING  AND  DELIVERING  ROOM 

delivery  an  itemized  entry  is  made  in  a  triplicating  book, 
whose  pages  are  numbered  consecutively.  The  original  is 
kept  by  the  storekeeper  and  the  two  duplicates  are  sent 
with  the  goods  to  the  department  ordering  the  supplies. 
One  is  signed  and  returned,  making  a  receipt  for  the  safe 
arrival  of  the  material,  and  the  other  is  retained  by  the  re- 
cipient.   Most  of  the  deliveries  are  made  by  trolley  freight 


STOREROOM  FOR  HEAVY  MATERIAL 


car,  and  the  motorman  is  required  to  sign  for  all  packages 
received. 

The  accounting  part  proper — that  is,  the  portion  of  the 
work  that  is  purely  clerical — is  much  simplified  by  these 
preliminary  checks  and  cross-checks.  The  copying  book- 
wherein  are  registered  the  original  requisitions  in  numer- 
ical order,  is,  of  course,  in  a  way  the  foundation  of  the  sys- 
tem. The  plan  of  using  different  colored  pencils  for  dif- 
ferent classes  of  entries  has  been  adopted  in  this  connec- 
tion, so  that  but  two  or  three  remarks  written  across  the 
page  of  the  requisition  book  tell  the  whole  history  of  the 
order.  Thus,  when  a  bill  has  been  sent  out  to  the  depart- 
ment ordering  the  goods,  the  amount  and  date  are  written 
on  the  requisition  copy  in  red;  and,  later,  when  certified  by 
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the  division  superintendent  or  head  of  department,  the 
amount  and  date  are  written  in  blue  immediately  below  the 
red  memorandum.  The  amount  is  repeated,  as  quite  fre- 
quently discounts  are  allowed,  with  which  the  operating  de- 
partments are  not  familiar,  or  other  changes  are  made  in 
the  purchasing  price. 

Everything  that  leaves  the  purchasing  department  or 
storeroom,  whether  merchandise  or  accounts,  must  be  re- 


Transportation  Expenses;  (d)  General  Expenses.  These 
are  subdivided  as  follows :  (a)  Repairs  to  roadbed  and 
track — material,  steel  rails,  switches,  castings  and  track 
tools,  ties  and  timber ;  repairs  of  overhead  and  under- 
ground— material,  cable ;  repairs  and  renewals  of  build- 
ings, material ;  removal — ice,  snow  and  street  cleaning,  ma- 
terial, (b)  Repairs  of  cars  and  vehicles,  repairs  of  elec- 
trical or  cable  equipment  of  cars,  repairs  of  steam  plant, 


No.  48865 


820  Eighth  Avenue,  N.  Y., 


1901 


Please  furnish  on  account  of  this  Company  the  following  material.  Send  bill  promptly 
to  this  office  NUMBERED  AS  ABOYE.  No  charge  for  freight,  dray  age  or  package  allowed. 

NOTE.— Please  render  Original  Bill  on  your  Bill-head,  and  therewith  Duplicate  Bill  on  enclosed  Form. 

Allow  blank  space  on  original  invoice  at  least  2  inches  X  width  of  your  form  for  necessary  certification. 

To  be  delivered  and  marked 


SEND  BOTH  ORIGINAL  AND  DUPLICATE  BILLS 
TO 

General  Storekeeper, 

820  Eighth  Avenue,  N.  Y. 

Form  a  X.  6.000—  M90). 


METROPOLITAN  STREET  RAILWAY  CO., 

Per   


PURCHASING  AGENT. 


DUPLICATE. 


Order  Jfo.  

Examined  by   Entered  In  Book  No.   Page  No.   List  No.—  - 

The  ORDEH  NUMBEB  must  be  given  In  every  Instance,  or  the  bill  will  be  returned.   Ordera  must  be  kept  separate  In  rendering  bills.   Put  no  two  orders  on  the  same  bill. 


METROPOLITAN  STREET  RAILWAY  CO. 

To  :  


190 


Dr. 


ADDRESS, 


TOP  AND  BOTTOM  OF  REQUISITION  BLANK  AND  DUPLICATE  BILL  HEAD.    SIZE,  Zl/2  IN.  X  7  IN. 


ceipted  for.  A  special  form  of  receipt  is  used,  for  example, 
in  connection  with  the  hills  sent  to  the  auditor's  office,  and 
accompanies  all  invoices  sent  there  for  final  approval.  No 
complicated  system  of  bookkeeping-  has  been  attempted,  the 
chief  book  being  similar  to  an  ordinary  journal  in  double- 
entry  practice.  All  records,  however,  are  provided  with 
liberal  spaces  for  the  making  of  memoranda  and  different 
check  marks,  so  that  complete  information  concerning  any 
detail  of  an  order  from  the  time  the  requisition  is  received 
from  the  operating  department  until  the  bill  is  sent  to  the 


repairs  of  electrical  or  cable  plants,  repairs  of  tools  and 
machinery,  repairs  of  harness,  stable  equipments.  (c) 
Horse  shoeing,  cost  of  provender,  car  house  expenses,  car 
lighting,  car  service,  fuel  (power  house),  light  and  sup- 
plies (power  house),  (d)  Law  expenses,  miscellaneous 
•expenses,  general  supplies.  These  items  are  given  for 
every  division  of  the  street  railway  system,  which  includes 
twenty  separate  lines  operated  under  the  Metropolitan 
Street  Railway  Company  proper  in  addition  to  the  sub- 
sidiary lines  leased  with  the  -Third  Ave.  Railroad  Company. 
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METROPOLITAN  STREET  RAILWAY  COMPANY. 

MATERIAL  RECEIVED. 

Pnrcbasing  Agent 
Memoranda 

Ecq.  Ko. 

Date  Received 

FROM  WHOM  RECEIVED 

Quantity  ot  Weight 

DESCRIPTION  OP  MATERIAL 

MEMORANDA 

A  PAGE  FROA\  THE  RECEIVING  BOOK.    SIZE,  16  IN.  X  II  IN. 


auditor  can  be  obtained  almost,  if  not  quite,  as  readily  as 
with  much  more  expensive  methods  of  accounting. 

A  detailed  statementof accounts  is  submitted  to  the  audi- 
tor of  the  company  every  month.  The  items  specialized  on 
these  statement  sheets  follow  in  general  the  recommenda- 
tions of  the  Street  Railway  Accountants'  Association,  and 
the  main  divisions  are  as  follows:  (a)  Maintenance  of 
Way  and  Buildings;  (b)  Maintenance  of  Equipment;  (c) 


In  connection  with  the  storeroom  is  run  the  Lost  Prop- 
erty Department  of  the  company.  This  is  in  charge  of  a 
separate  clerk,  and  a  room  has  been  partitioned  off  for 
the  keeping  of  all  property  found  in  the  cars.  Of  course, 
a  large  percentage  of  these  articles  is  claimed  within 
a  day  or  two  after  being  received  at  the  office,  but  suffi- 
cient is  left  uncalled  for  to  rapidly  fill  up  the  space  allotted 
for  storage.   This  department  is  conducted  according  to  a 
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law  of  the  State  of  New  York,  which  allows  the  company 
to  dispose  of  all  unclaimed  articles  at  public  auction,  if  not 
called  for  within  three  months,  and  the  proceeds  to  be 
turned  into  the  treasury  of  the  benevolent  association  con- 
nected with  the  company. 

Should  an  article  sent  to  the  Lost  Property  Department 
contain  any  papers  or  other  matter  that  would  indicate  the 
name  and  address  of  the  owner,  such  persons  are  immedi- 
ately notified  by  postal  card.  For  this  purpose  a  printed 
card  is  used  which  does  not  specify  the  character  of  the 
article,  so  that  if  it  falls  into  dishonest  hands  the  owner  will 
not  be  defrauded. 



The  New  York  and  Portchester  Railway  Hearing 

The  hearing  before  the  Railroad  Commissioners  of  the 
State  of  New  York  on  the  petition  of  the  New  York  & 
Portchester  Railway  Company  for  permission  to  construct 
a  high-speed  electric  railway  between  1326.  Street,  New 
York  City,  and  the  City  of  Portchester,  New  York,  which 
was  begun  in  October  last,  and  which  was  the  subject  of  an 
extended  article  in  last  monthly  issue  of  this  paper,  was 
recommenced  Dec.  9,  and  was  continued  several  days.  The 
hearings  held  in  October  and  November  were  devoted  to 
hearing  the  testimony  of  the  applicant  company  on  the 
convenience  and  necessity  of  the  road,  as  well  as  the  prac- 
ticability of  it  from  both  an  electrical  and  financial  stand- 
point, and  a  considerable  part  of  the  testimony,  so  far  as  it 
related  to  the  technical  questions  involved,  was  presented 
in  the  previous  article. 

At  the  commencement  of  the  hearing  in  October,  the 
New  York,  New  Plaven  &  Hartford  Railroad  Company 
and  the  Union  Railway  Company,  who  were  opposing  the 
petition,  announced  to  the  commission,  through  their  re- 
spective counsels,  that  the  estimates  of  the  costs  of  con- 
struction and  real  estate,  as  well  as  those  of  the  operating 
expenses  and  probable  earnings,  as  given  by  the  president 
of  the  Portchester  company,  William  C.  Gotshall,  and  pub- 
lished in  this  paper  last  month,  were  absurd,  and  that  they 
would  tear  them  all  to  pieces.  At  the  time  of  making  this 
announcement  they  demanded  a  detailed  statement  of  these 
various  estimates,  part  of  which  were  also  published  in  the 
Street  Railway  Journal.  These  estimates  were  duly 
furnished  them,  and  submitted  to  their  experts  for  a  period 
of  four  weeks.  Just  before  the  close  of  the  case  on  the 
merits,  on  Dec.  12,  William  C.  Trull  and  F.  S.  Smith,  of 
counsel  for  the  New  York  &  Portchester  Railroad  Com- 
pany, challenged  the  opposition,  and  demanded  from  them 
a  statement  relating  to  their  previous  threat,  whereupon 
the  Union  Railway  Company,  through  its  counsel,  William 
H.  Page,  Jr.,  announced  that  that  company  withdrew  all  of 
its  previous  statements  as  to  the  estimates,  which  weie  ad- 
mitted to  be  correct,  as  were  also  the  engineering  data, 
train  sheets  and  other  diagrams  which  were  published  in 
these  columns  last  month,  and  which  were  then  in  the 
hands  of  the  commission.  This  statement  on  behalf  of  the 
Union  Railway  was  also  reluctantly  concurred  with  by  the 
New  York,  New  Haven  &  Hartford  Railroad  through  its 
counsel,  Henry  W.  Tafft,  after  a  challenge  by  Mr.  Trull. 

These  admissions  will  undoubtedly  be  of  great  interest 
to  the  railroad  world  in  general,  in  view  of  the  recent  rapid 
strides  which  are  being  made  in  heavy  and  high-speed  elec- 
tric traction.  As  the  correctness  of  them  is  now  undis- 
puted, they  will  undoubtedly  be  invaluable  for  reference 
in  the  determination  of  the  cost,  operating  expenses  and 
earnings  of  other  projected  enterprises  along  the  lines  of 
the  New  York  &  Portchester  Railroad  Company. 

The  case  is  now  in  the  hands  of  the  Railroad  Commis- 
sioners, with  the  exception  of  the  summing  up  by  the  at- 


torneys on  both  sides,  and  a  decision  will  undoubtedly  be 
announced  some  time  in  January. 

As  the  main  interest  of  the  readers  of  this  journal  lies 
in  the  discussion  held  at  this  hearing  on  the  engineering 
and  financial  features  of  the  proposed  undertaking,  some 
further  testimony  relating  to  these  subjects  offered  by  the 
applicants  last  month  is  presented  below.  This  consists, 
first,  of  additional  testimony  given  by  President  W.  C. 
Gotshall  on  the  probable  gross  earnings  of  the  property. 
This  is  worked  out  on  a  different  basis  than  that  used  last 
month;  that  is,  the  territory  is  divided  off  into  different 
zones,  according  to  the  fares  charged,  and  the  gross  re- 
ceipts for  each  zone  are  calculated. 

In  arriving  at  the  probable  earnings  upon  this  basis,  a 
careful  study  was  first  made  of  the  average  railway  fare  ex- 
penditures per  capita  as  they  now  exist  in  this  territory, 
that  is  of  the  approximate  amounts  of  money  paid  to  the 
existing  steam  and  trolley  roads  by  the  residents  of  the  dif- 
ferent zones  into  which  the  district  was  divided.  For  the 
purpose  of  arriving  at  this  information  a  careful  count  was 
made  for  a  period  extending  over  three  months  of  the  num- 
ber of  passengers  on  the  trolley  cars  at  different  points  in 
this  territory,  as  well  as  of  the  number  of  people  using  the 
steam  road  at  each  of  the  stations  in  the  territory  in  ques- 
tion. The  information  thus  obtained  was  checked,  in  the 
case  of  the  steam  road,  by  purchasing  tickets  from  the 
ticket  agents  at  stated  intervals.  As  each  ticket  is  num- 
bered, the  difference  between  the  number  on  the  last  ticket 
and  the  one  previously  purchased  gave  the  number  of  pas- 
sengers purchasing  tickets  from  this  station  for  the  period 
between  the  date  of  purchase  of  the  first  ticket  and  that  of 
the  last  ticket.  When  all  this  information  had  been  ob- 
tained, a  series  of  curves  was  plotted,  showing  the  relations 
between  receipts  per  capita  and  population  for  different 
periods  and  localities  or  zones.  From  these  curves  the 
figures  for  the  receipts  per  capita  given  in  this  issue  of  the 
Street  Railway  Journal  were  taken.  Of  course,  the 
earnings  per  capita  given  in  this  issue  are  less  than  the  re- 
sults actually  obtained,  as  the  figures  here  given  are  those 
estimated  for  the  New  York  &  Portchester  road  only. 

The  future  gross  receipts  as  determined  by  this  method, 
and  published  below,  approximate  very  closely  those 
reached  by  the  first  method.  The  estimate  made  on  both 
earnings  and  expenses  for  the  Portchester  road  are  sub- 
stantiated by  figures  taken  from  the  reports  of  other  roads. 
Some  reports  of  this  kind,  filed  with  the  Railroad  Commis- 
sioners, are  reproduced  below  under  the  heading  "Traffic 
on  Other  Roads."  As  certain  of  these  reports  were  given 
to  Mr.  Gotshall  in  confidence,  the  names  of  the  operating 
companies  are  withheld,  and  the  different  roads  are  desig- 
nated by  letters  of  the  alphabet. 

In  addition  to  this  financial  testimony,  some  additional 
run-sheets  are  published  this  month,  which  further  explain 
the  method  employed  of  determining  the  energy  consump- 
tion of  the  road. 

In  the  article  on  the  New  York  &  Portchester  Railroad, 
in  the  last  monthly  issue,  reference  was  made  to  the  energy 
consumption  for  express  train  and  local  train  service, 
which  were  stated  to  average  130  and  150  watt-hours  per 
ton  mile,  respectively.  Attention  was  also  called  to  the 
possibility  of  reducing  the  average  energy  consumption, 
by  altering  the  relative  amounts  of  acceleration,  coasting 
and  braking.  An  exhaustive  study  of  the  question  is  being 
made  by  the  company's  engineers,  through  whose  courtesy 
this  paper  is  enabled  to  present  herewith  some  additional 
charts,  which  show  graphically,  in  a  very  interesting  man- 
ner, what  can  be  accomplished  by  a  careful  study  of  the 
speed-time  and  energy-time  curves,  corresponding  to 
a   given   run   between   stations.   The   four   charts  re- 


46 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  i. 


produced  in  Figs,  i,  2,  3  and  4  correspond  to 
four  runs,  which  happen  to  be  the  same  for  both 
the  express  and  the  local  train  service,  for  which 
reason  they  have  been  selected.  In  all  other  cases, 
the  express  run  corresponds  to,  and  covers  the  distance  of 
two  or  more  local  runs.  In  these  particular  cases,  the  ex- 
press trains  and  local  trains  make  the  same  stops.  In  con- 
sequence of  this  fact  it  is  possible  to  superpose  on  the 
same  chart  the  speed-time  and  the  energy-time  curves  for 
both  the  express  and  the  local  trains.  The  superimposi- 
tion  of  these  curves  at  once  shows  the  differences  in  speeds, 
also  the  variation  in  the  amount  of  acceleration,  the 

WILLIS  AVE. 


to  designate  a  modified  run,  which,  in  the  case  of  Fig.  1  and 
Fig.  4,  is  a  modified  express  run,  and,  in  the  case  of  Fig.  3, 
is  a  modified  local  run. 

The  areas  enclosed  by  the  energy-time  curves 
are  shown  shaded,  and  where  they  are  superposed, 
the  fact  is  indicated  by  a  finer  shading,  as  well 
as  by  grouping  the  characteristic  letters,  or  A,  B,  C. 
Thus,  the  first  part  of  each  diagram,  showing  the  start  of 
the  car  and  its  acceleration  from  full  stop  to  the  particular 
maximum  speed  attained  during  the  first  acceleration,  be- 
ing common  to  all  the  curves,  has  the  energy  area  finely 
shaded,  and  also  marked  with  the  letters  A,  B,  C,  corre- 

149th.  ST. 


1100  55 


Distance,  (miles). 
Ton-miles  p'er  Car, 
K.W.Ho 

per  Car 


EXPRESS  LOCAL 


A 

1.625 
84.5 
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B  C 

1.625  1.625 

84.5  84.5 

1.12  6.92 

6. 85  4.26 
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5  700  ui 
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31.6  81.9 
-34J"  2-52' 


82.2  51.-2 
101.6  113.2 


FIG.  I. — RUN  SHEET  FROM  WILLIS  AVENUE  TO  149TH  STREET 


amount  of  coasting,  braking,  etc.,  as  well  as  in  the  energy 
input. 

Fig.  1  shows  the  speed-energy-time  curve  for  the  run  be- 
tween the  southerly  terminal  station  at  Willis  Avenue,  and 
the  first  stop  at  149th  Street. 

Fig.  2  shows  the  curves  corresponding  to  the  run  be- 
tween Mt.  Vernon  and  Pelham. 

Fig.  3  shows  the  curves  corresponding  to  the  run  be- 
tween New  Rochelle  and  Larchmont. 

Fig  4  shows  the  curves  corresponding  to  the  run  be- 
tween Rye  Neck  and  Rye. 

In  Fig.  2  there  are  only  two  sets  of  curves,  designated, 
respectively,  by  the  letters  A  and  C.  In  each  of  the  other 
three  engravings  there  are  three  sets  of  curves,  designated 
respectively  by  the  letter  A,  indicated  by  a  dotted  line;  B, 
by  a  line  of  dashes ;  and  C,  by  a  solid  line.  In  everv  case 
the  letter  A  designates  the  curves  corresponding  to  the  ex- 
press train  runs,  and  the  letter  C  designates  the  curves 
corresponding  to  the  local  train  runs.   The  letter  B  serves 


sponding  to  all  the  curves.  When  points  are  reached  at 
which  the  acceleration  for  any  of  the  three  curves,  A,  B,  C, 
is  discontinued,  which  point  is  also  the  point  at  which  the 
current  is  cut  off  from  the  electric  motor,  the  fact  is  readi- 
ly indicated  by  the  difference  in  the  shading,  and  the  letter- 
ing of  the  shaded  portion. 

In  all  the  four  charts,  the  data  given  at  the  lower  portion 
of  the  chart,  in  relation  to  curvature,  grades  and  fractional 
distances  of  the  run,  are  those  which  correspond  to  the 
local  train  curve,  C,  in  every  case.  In  Fig.  4  the  fractional 
distances  corresponding  to  the  express  curve,  A,  are  also 
given  at  the  upper  part  of  the  chart. 

Fig.  1  is  of  special  interest,  owing  to  the  fact  that  this 
run  includes  a  curve  of  7  deg.  10  min.,  which  is  the 
curve  of  shortest  radius  on  the  entire  line.  The  fact  that 
this  curve  occurs  about  midway  in  the  run,  and  that  it  re- 
quires the  speed  to  be  reduced,  is  responsible  for  and  at 
once  explains  the  notches  which  are  seen  in  the  middle 
portion  of  the  charts  (Fig.  1). 


January  4,  1902.] 


STREET  RAILWAY  JOURNAL. 


47 


1200 


TOO  O  35 


In  making  the  express  run,  the  car  is  allowed  to  accel- 
erate until  it  attains  a  speed  of  about  57.5  miles,  where- 
upon the  brakes  are  applied,  and  the  speed  is  reduced  to 
25  miles.  The  current  is  again  turned  on,  and  accelera- 
tion again  takes  place,  until  a  speed  of  35  miles  per  hour  is 
reached,  when  the  car  is  allowed  to  coast  until  it  has  en- 
tirely passed  out  of  the  curve,  whereupon  the  car  is  again 
allowed  to  accelerate  to  a  speed  of  about  59.5  miles,  at 
which  time  the  brakes  are  put  on  for  the  final  stop 
(Curve  A). 

Curve  A  is  the  curve  of  maximum  speed,  and  also  the 
curve  of  maximum  energy,  as  the  data  given  in  the  table  on 
the  chart  will  readily  show. 

Curve  B  shows  the  effect  of  cutting  off  the  current  a  lit- 
tle sooner  than  in  the  case  of  curve  A.  In  the  first  acceler- 
ation, the  current  is  cut  off  when  a  speed  of  55.5  miles  has 
been  attained.  It  will  be  noticed  that  while  this  ex- 
tend* the  time  of  the  run  by  less  than  half  a  second, 
yet  it  reduces  the  energy  consumption  for  the  cor- 
responding part  of  the  run  by  over  10  per  cent.  In 
the  second  portion  of  the  run,  the  current  is  cut  off 
when  the  car  is  accelerated  to  a  speed  of  55  miles. 
This  causes  a  greater  increase  of  time  proportion- 
ally, but  still  the  increase  is  very  small  in  compari- 
son with  the  gain  in  economy.  On  reference  to  the 
table  of  data  given  on  this  chart  (Fig.  1),  it  will  be 
seen  that,  while  the  modified  run  increases  the  run- 
ning time  by  2-5  seconds,  it  decreases  the  energy- 
consumption  from  160  to  1 3 1. 6  watt-hours  per  ton 
mile. 

Curve  C  shows  the  performance  of  the  motors 
for  the  local  run.   The  current  is  turned  off  when    a  £ 
the  car  is  accelerated  to  a  speed  of  about  41.6  miles,    °-  600  ^ 
at  which  point  the  car  enters  a  down  grade,  in  con-    h  d 
sequence  of  which  it  continues  to  accelerate  slight-    J  s_ 
ly  as  shown  by  the  gentle  upward  slope  on  the    3  soo  uj 
curve.   On  reaching  the  level  portion  further  along    *  « 
the  speed  begins  to  diminish.   The  coasting  is  con- 
tinued until  the  speed  has  fallen  down  to  about  48 
miles,  at  which  point  the  brake  is  applied  so  as  to 
further  reduce  the  speed  to  25  miles  per  hour  at  300 
the  point  where  the  car  enters  the  sharp  curve.  In 
passing  over  the  curve,  the  speed  is  allowed  to  ac- 
celerate to  35  miles  per  hour,  and  the  car  then 
coasts  exactly  as  in  the  case  of  the  express  run  ;  the 
energy  required  for  acceleration  in  this  portion  of  100 
the  run  being  exactly  the  same  as  in  the  express 
run.    After  passing  out  of  the  curve,  the  speed  is 
again  accelerated  to  45  miles  per  hour,  and  the  car 
then  coasts  until  the  brakes  are  applied.   The  time 
consumed  for  the  run  is  20  seconds  longer  than  for 
the  maximum  speed  express  run.  The  energy  consumption, 
however,  is  reduced  almost  50  per  cent,  being  only  81.9,  in- 
stead of  160  watt-hours  per  ton-mile. 

In  Fig.  2  the  maximum  speed  reached  during  the  ex- 
press run  is  53.2  miles,  while  in  the  local  train  run,  the  cur- 
rent is  cut  off  after  a  speed  of  45  miles  per  hour  has  been 
attained.  The  local  run  requires  6.5  seconds  more  time, 
but  the  energy  consumption  is  only  125.4,  as  against  172 
watt-hours  per  ton-mile. 

In  Fig.  3  curve  A  is  identically  the  same  as  the  curve 
shown  in  Fig.  9,  published  in  the  December  issue.  Curve 
B  is  a  local  train  run  produced  by  cutting  off  the  current 
when  the  car  is  accelerated  to  a  speed  of  a  little  over  61 
miles,  and  allowing  the  car  to  coast  until  the  time  of  brak- 
ing. Curve  C  is  another  local  run,  obtained  by  cutting  off 
the  current  after  a  first  acceleration  to  a  speed  of  55  miles 
per  hour,  then  allowing  the  car  to  coast  until  the  speed  has 
been  reduced  to  46  miles  per  hour,  then  accelerating  again 


to  a  speed  of  nearly  55  miles  per  hour,  and  then  coasting 
until  the  time  of  braking.  It  will  be  noticed  on  comparing 
the  tabulated  data  corresponding  to  curves  A  and  C,  that, 
while  the  time  of  the  run  has  been  increased  16  seconds, 
the  energy  consumption  has  been  reduced  from  114  watt- 
hours  to  86.9  watt-hours  per  ton-mile.  The  mean  speed 
in  miles  per  hour,  in  the  case  of  curve  C,  is  still  consider- 
ably higher  than  what  is  required  for  the  proposed  sched- 
ule time,  even  making  allowance  for  the  fact  that  some 
runs  must  be  made  at  a  higher  schedule  speed,  in  order  to 
compensate  for  the  shorter  runs,  in  which  it  is  impossible, 
without  excessive  expenditure  of  energy,  to  obtain  a  mean 
speed  equal  to  the  mean  speed  for  the  entire  length  of  the 
line.  - — :-- 

The  proposed  mean  schedule  speed,  including  time  of 
stops,  is  40.45  miles  per  hour  for  the  express  trains,  and 
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27.9  miles  per  hour  for  the  local  trains,  and  the  mean  run- 
ning speed,  exclusive  of  the  time  of  stops,  is  44  miles  per 
hour  for  the  express  trains,  and  28.7  miles  per  hour  for  the 
local  trains.  In  the  shortest  runs,  such  as  between  Mount 
Vernon  and  Pelham  (Fig.  2),  it  will  be  seen,  from  the 
curve,  that  the  distance  (0.689  mile)  between  the  two  sta- 
tions is  too  short  to  enable  a  high  mean  speed  to  be  at- 
tained. The  shortest  running  time  between  these  two  sta- 
tions would  evidently  be  obtained  if  the  acceleration  in 
curve  C  had  been  continued  to  a  point  at  which  it  would 
just  meet  the  braking  curve,  if  extended;  that  is  to  say, 
if  the  coasting  had  been  eliminated  entirely.  The  time 
gained  by  this  would  probably  exceed  one-half  second, 
and,  consequently,  the  increase  in  the  average  speed  dur- 
ing that  run  would  not  be  material,  being  only  a  few  tenths 
of  a  mile  per  hour.  As  the  energy  per  ton-mile  for  the  ex- 
press run  is  already  high,  it  would,  therefore,  have  been 
unwise  to  further  increase  it  by  continuing  the  acceleration 
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beyond  the  point  shown  in  curve  C ;  indeed,  it  is  quite 
likely  that  in  the  definite  curve  the  acceleration  will  be 
discontinued  at  a  lower  speed,  thereby  enabling  the  energy 
consumption  in  watt-hours  per  ton-mile  to  be  considerably 
reduced  at  the  expense  of  a  slight  increase  in  the  running 
time  for  that  particular  run.  This  increase  in  the  running 
time  can  be  compensated  for  by  reducing  the  amount  of 
coasting  on  some  of  the  other  runs,  especially  the  longer 
runs;  it  could  also  be  evidently  reduced  by  changing  the 
gear  ratio  of  the  motor,  or  by  slightly  increasing  the  ac- 
celerating current,  either  or  both  of  which  expedients 
would  enable  the  rate  of  acceleration  at  the  beginning  of 
each  run  to  be  increased,  thereby  enabling  the  car  to  cover 

NEW  ROCHELLE 


predetermining  the  particular  curves  corresponding  to 
maximum  economy  of  operation. 

In  Fig.  4  the  notches  in  the  two  express  runs  indicate 
the  slackening  of  speed  required  at  points  where  there  are 
curves,  the  speed  being  brought  down,  in  each  case,  to 
about  the  point  at  which  it  is  deemed  entirely  safe  by  the 
engineers  to  enter  the  curves  of  the  radius  given;  thus,  the 
speed  at  the  point  where  the  car  enters  the  two  3-degree 
curves  on  this  run  is  reduced  to  50  miles  per  hour,  al- 
though there  are  cases  on  record  where  such  curves  are 
taken  at  a  speed  of  55  miles  to  60  miles  per  hour.  The  curve 
B  shows  the  effect  of  cutting  off  the  current  at  59  miles  per 
hour,  instead  of  allowing  the  acceleration  to  reach  the 
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more  distance  within  a  given  time  in  the  early  part  of 
the  run.  In  this  manner,  it  is  possible,  by  intelligent 
analysis  and  modification  of  the  speed-time  curves,  to  ob- 
tain the  most  economical  energy-time  curve  for  a  given  ser- 
vice over  the  total  run.  In  this  particular  run,  the  mean 
speed  is  considerably  below  the  mean  schedule  speed 
which  we  have  just  mentioned;  but  it  is  easy  to  exceed  this 
mean  schedule  speed  in  the  longer  runs  in  such  manner 
as  to  maintain  constant  the  total  time  required  for  the 
trip,  or,  in  other  words,  the  mean  schedule.  It  will  be 
evident,  however,  from  what  has  just  been  said,  that  there 
is  a  particular  set  of  speed-time  curves  for  all  the  runs  of 
the  total  distance  whose  corresponding  energy-time 
curves  show  the  lowest  expenditure  of  energy  for  a  given 
service  when  measured  in  watt-hours  per  ton-mile.  The 
charts  presented  in  this  issue  are  not  the  definite  final 
curves,  but  are  intended  to  indicate  the  general  manner, 
and  to  show  some  of  the  steps  by  which  the  engineers  are 


higher  point  (60.9  miles  per  hour),  corresponding  to 
curve  A. 

In  the  curve  of  the  local  train  run  (curve  C),  the  current" 
is  cut  off  when  the  car  is  accelerated  to  a  speed  of  53  miles 
per  hour,  and  the  car  is  allowed  to  coast  until  the  speed 
falls  down  to  about  41  miles  per  hour,  when  the  current  is 
again  turned  on  for  a  few  seconds  to  raise  the  speed  to  45 
miles  per  hour,  after  which  the  car  coasts  until  the  time 
of  braking.  The  table  gives  the  comparative  data  showing 
that  the  increase  in  time  of  curve  C,  as  compared  with 
curve  A,  namely,  13  seconds,  enables  the  energy  consump- 
tion to  be  reduced  from  144.2  to  89.4. 

The  company's  engineers  are  also  making  a  study  of 
the  speed  energy  time  curves  for  local  trains  made  up  of  a 
motor  car  and  a  trailer,  instead  of  two  motor  cars. 

The  analysis  of  these  results,  so  far  as  it  has  proceeded, 
indicates  that  the  estimates  of  energy  consumption  given 
by  the  engineers  in  the  statements  presented  before  the 
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Railroad  Commissioners,  are  considerably  in  excess  of  the 
figures  which  can  be  realized  in  practice.  The  engineers 
have,  indeed,  already  found  that  the  energy  consumption 
given  for  local  train  service,  namely,  160  watt-hours  per 
ton-mile  would  be  more  than  sufficient,  even  if  the  local 
train  speed  were  increased  to  such  an  extent  as  to  reduce 
the  total  time  of  local  train  runs  as  much  as  9  minutes, 
making  them  40  minutes,  instead  of  49,  as  originally  pro- 
posed. It  is  not  unlikely  that  the  local  trip  time  will  be 
shortened  to  45  minutes,  or  that  the  time  of  stops  will  be 
lengthened,  and  the  engineers  of  the  company  now  know 
that  even  this  can  be  accomplished  with  an  energy  expen- 
diture per  ton-mile  of  less  than  120  watt-hours.  In  the 
case  of  the  express  trains,  the  investigations  have  shown 
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sioners,  one  of  the  diagrams  is  included  in  the  illustrations 
published  this  month. 

It  should  be  stated  that  while  this  style  of  bridge  is  un- 
usual in  railroad  work,  one  of  this  type  has  been  in  use  for 
about  four  years  to  carry  eight  Michigan  Central  tracks 
over  a  street  in  Detroit.  The  United  States  Government 
has  also  just  finished  the  erection  of  one  of  these  bridges 
over  the  Jacagaus  River  in  Porto  Rico.  The  total  length 
of  this  latter  bridge  is  320  ft.,  made  up  of  two  spans  of  100 
ft.,  and  one  of  120  ft.  There  are  about  100  of  these  bridges 
now  in  use  in  this  country,  and  about  300  more  in  Europe. 
The  cost  of  a  concrete  bridge  is  about  80  per  cent  that  of  a 
steel  bridge,  and  it  is  considered  more  durable.  A  full  de- 
scription of  the  strain  sheet  published,  and  the  method  of 
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FIG.  4.— RUN  SHEET  FROM  RYE  NECK  TO  RYE 


that,  by  increasing  the  schedule  time  a  few  seconds,  the 
energy  consumption  can  also  be  brought  down  to  consid- 
erably less  than  120  watt-hours  per  ton-mile. 

From  the  above  it  will  be  seen  that,  by  the  scientific  and 
intelligent  use  of  the  speed-energy-time  curves  in  deter- 
mining the  results  under  various  conditions  of  operation  or 
service,  it  is  possible  to  predetermine  the  results  which 
may  be  anticipated  in  actual  use,  and  definitely  determine 
the  most  economical  and  satisfactory  conditions  of  opera- 
tion of  any  system. 

Following  these  run  sheets,  a  typical  stress  diagram  is 
published  of  one  of  the  concrete  bridges  to  be  used  on  the 
New  York  &  Portchester  line.  Readers  of  the  article  in 
the  last  monthly  issue  will  remember  that  reference  was 
there  made  to  the  proposed  use  of  a  concrete  bridge  in- 
stead of  the  ordinary  girder  or  truss  steel  bridge.  As  the 
concrete  bridge  is  unusual  in  railroad  construction,  and  as 
full  strain  diagrams  of  all  of  the  bridges  to  be  employed  on 
the  Portchester  line  were  filed  with  the  Railroad  Commis- 


constructing  these  bridges,  as  taken  from  the  report  of  the 
company,  is  given  under  the  heading  "Data  on  Concrete 
Bridges'" 

The  testimony,  diagrams  and  other  data  referred  to 
above  follows: 

ADDITIONAL  EXTRACTS  FROM  THE  REPORT 
OF  W.  C.  GOTSHALL  TO  THE  NEW  YORK 
&  PORTCHESTER  RAILROAD. 

EARNINGS  ON  PER  CAPITA  BASIS  BY  DIVIDING  TERRITORY 
INIO  ZONES 


Earnings 

Between.  Population. 

Per  capita. 

Total. 

Portchester  and  New  York  

8,000 

$1500 

$120,000 

Harrison,  Rye  and  New  York.  ..  . 

2,000 

1500 

30,000 

Mamaroneck  and  New  York  

5,ooo 

1500 

75.0OO 

New    Rochelle,    Lachmont  and 

20,000 

12.00 

240,000 

Mt.   Vernon,   Pelham  and  New 

York  

30,000 

10.00 

300,000 

New  Rochelle  and  Portchester... 

30,000 

300 

90,000 

50 
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Earnings 

Between  Population,    per  capita.  Total. 

New  Rochelle  and  Mt.  Vernon...    45,000  3.00  135,000 

Mt.  Vernon  and  Portchester   80,000  1. 50  120,000 

Portchester,     Bronx     and  Mt. 

Vernon    100,000  3.00  300,000 


$1,410,000 

DAILY  DIVISION  OF  BUSINESS 

A  total  of  18,000,000  fares  per  annum  for  the  New  York  &  Port- 
chester Railroad  Company  would  mean,  on  an  average,  49.300  fares 
per  day.   This  business  will  probably  be  divided  as  follows: 

The  early  morning  commercial  business  will  commence  at  7  a. 
m.  and  continue  until  about  10  a.  m.  A  schedule  with  a  five- 
minute  local  headway  and  a  10-minute  express  headway  would 
mean  12  local  units,  or  12  cars,  going  from  Portchester  to  New 
York  per  hour.  The  10-minute  express  schedule  would  mean  6 
units,  or  12  cars,  going  from  Portchester  to  New  York  per  hour, 
making  a  total  of  24  cars  going  toward  New  York  per  hour  on  the 
regular  schedule.  Each  one  of  these  cars  will  hold,  at  its  maxi- 
mum load,  about  150  people,  whence  24  cars  would  hold  or  carry 
3600  people  per  hour.  This  business,  continued  over  a  period  of 
three  hours,  would  enable  this  road,  using  the  regular  train  units, 
and  the  5-minute  local  headway,  and  the  10-minute  express  head- 
way, to  carry  10.800  people  from  Westchester  County  into  New 
York  City  between  the  hours  of  7  and  10  a.  m. 

Should  the  cars  in  service  as  now  contemplated  with  the  head- 
ways given  not  be  sufficient  to  do  all  the  business,  or  should  a 
congestion  occur  at  any  time  during  these  hours,,  it  would  be  but 
necessary  to  increase  the  size  of  express  units,  or  the  local  units. 
If  one  more  car  was  added  to  the  express  units  for  one  hour,  it 
would  increase  the  capacity  of  this  train  service  by  900  people,  and 
thereby  provide  for  a  total  capacity  of  about  12,000  people  during 
the  commercial  hours. 

Attention  is  called  to  the  fact  that  during  these  hours  there  will, 
in  all  probability,  be  a  decreased  headway  on  both  the  express  and 
local  service  on  account  of  the  running  out  of  trippers,  each  mak- 
ing but  one  or  two  trips. 

Commencing  at  about  10:30  a.  m.  the  business  will  consist  essen- 
tially of  what  might  be  called  the  "shopping  trade;"  that  is,  the 
women  of  the  territory  will  start  for  New  York  for  shopping  and 
other  purposes.  This'business  will  probably  continue  until  about 
half-past  twelve.  For  a  10-minute  local  service,  allowing  12  cars 
per  hour,  and  a  15-minute  express,  allowing  4  cars  per  hour,  mak- 
ing 16  cars  per  hour,  the  road  will  be  able  to  carry,  approximately, 
1600  people  per  hour.  If  this  business  were  continued  over  a 
period  of  two  hours,  there  would  be  carried  toward  New  York 
3200  more. 

Commencing  at  about  half-past  eight  in  the  morning,  the  travel 
from  New  York  to  Westchester  County  will  commence.  In  sum- 
mer this  will  be  essentially  recreation  business,  and  will  undoubt- 
edly be  very  large.  This  travel  will  continue  during  the  summer 
months  from  about  8:30  a.  m.  until  II  o'clock,  during  which  two 
hours  and  a  half  there  will  probably  be  carried  3400  people,  which 
will  probably  be  a  fairly  regular  traffic.  On  account  of  the  recrea- 
tion facilities  of  Westchester  County,  I  think  the  average  through- 
out the  year  of  the  traffic  from  New  York  to  Westchester  County 
will  be  over  3400  people,  which,  however,  would  make  a  total  busi- 
ness during  the  morning  hours  of  18.600  people.  As  this  business 
will  be  practically  of  a  stable  nature,  and  almost  all  the  passengers 
will  make  the  return  trip;  that  is.  the  shopping  people  will  com- 
mence to  return  about  3  p.  m.  This  shopping  will,  of  course,  lap 
over  into  the  regular  business  return,  which  will  probably  com- 
mence about  4  o'clock. 

What  then  will  practically  be  the  regular  business  will  be  repre- 
sented at  37.200  people  per  day. 

Commencine  at  about  7  p.  m.  the  theater  and  evening  business 
will  beg-in.  which  will  continue  from  7  to  8.  and  during  which 
time,  without  doubt,  an  extra  service  will  have  to  be  run. 

This  theater  and  evening  business  will  probably  average  1500 
people  traveling  each  way.  which  would  be  equal  to  3000  fares. 

The  total  thus  far.  of  what  would  be  probably  regular  business, 
is  40,200  fares  per  day.  Between  the  hours  of  half-past  8  and  half- 
past  11  p.  m.,  there  will  be  some  traffic,  which,  however.  I  do  not 
think  will  exceed  an  average  of  1500  fares  per  day. 

There  will,  of  course,  be  some  traffic  between  the  hours  of  11  p. 
m.  and  7  a.  m.  the  next  morning,  which  business  would  probably 
be  the  equivalent  of  4000  fares.  This  business  will  not,  of  course, 
be  all  passenger  business,  but  will,  in  all  probability,  consist  of  a 
considerable  amount  of  mail  and  express  business,  which,  for  pur- 
poses of  comparison,  is  given  on  the  fare  basis. 

This  would  make  a  total  of  46.700  fares  per  day,  without  allowing 
for  the  excess  due  to  the  recreation  business,  which  will  easily 
bring  the  total  up  to  an  average  of  50,000  fares  per  day. 


This  recreation  business  from  New  York  to  Westchester  County 
during  the  months  of  May,  June,  July,  August  and  September 

will  commence  early  in  the  morning,  and  drop  off  somewhat  be- 
tween the  hours  of  12  and  2,  continuing,  approximately,  until  half- 
past  3,  when  it  will  again  drop  off,  and  be  very  large  after  dinner, 
and  continuing  until  late  in  the  night. 

Receipts  of  $1,500,000  gross  will  be  equivalent  to  an  annual  earn- 
ing of  $15,600  per  mile  of  single  track. 

TRAFFIC  ON  OTHER  ROADS 
MANHATTAN  RAILWAY  COMPANY 
For  the  year  ending  June  30,  1900,  the  Manhattan  Railway  Com- 
pany, of  New  York,  earned  $9,138,572,  operating  107  miles  of 
single  track,  including  sidings,  or  about  85  miles  of  main  line 
single  track,  showing  an  earning  of  about  $95,000  per  mile  of  main 
line  single  track.  The  Manhattan  Elevated  Railroad,  for  the  year 
ending  June  30,  1900,  carried  190,000,000  fares,  operating  107  miles 
of  single  track,  which  is  equivalent  to  1,770,000  people  per  mile  of 
track  per  year. 

SOUTH  SIDE  ELEVATED  RAILWAY  COMPANY 

The  South  Side  Elevated  Railroad  Company,  of  Chicago,  op- 
erating 19.44  miles  of  single  track,  and  extending  into  the  southern 
suburbs  of  Chicago,  is  earning  about  $91,000  per  mile  of  single 
track  per  year.  A  gross  passenger  traffic  of  18,000,000,  with  92 
miles  of  main  track,  is  equal  to  195,000  passengers  carried  per  mile 
of  main  track  of  railway  per  year.  The  South  Side  Railroad  Com- 
pany, of  Chicago,  is  carrying  about  100,000  people  per  day,  which  is 
equivalent  to  1,725,000  people  per  mile  of  single  track  per  year. 
LYNN  &  BOSTON  RAILROAD  COMPANY 

The  Lynn  &  Boston  Railroad  Company,  for  the  year  ending 
Sept.  30,  1000,  carried  166,124  passengers  per  mile  of  single  track 
per  year,  operating  a  trolley  road  on  public  highways,  with  the 
usual  speed  limitations  of  such  service.  The  operating  cost  was 
$.1008  per  car  mile,  or  56.8  per  cent  of  the  gross  receipts. 

THE  LOWELL  &  SUBURABAN  RAILWAY  COMPANY 

The  Lowell  &  Suburban,  of  Massachusetts,  in  1900  carried  144,- 
408  passengers  per  mile  of  single  track  per  year,  and  operated  for 
$.1006  per  car  mile,  or  54  per  cent  of  the  gross  receipts. 
THE  LOWELL,  LAWRENCE  &  HAVERHILL  STREET  RAILWAY  CO. 

The  Lowell,  Lawrence  &  Haverhill  Street  Railway  Company  in 
1900  carried  166,124  passengers  per  mile  of  single  track  per  year, 
and  operated  for  $.1207  per  car  mile,  or  55^2  per  cent  of  the  gross 
receipts. 

THE  NEW  YORK  &  STAMFORD  RAILWAY  COMPANY 
The  New  York  &  Stamford  Railway  Company,  for  the  year  end- 
ing July  1,  1901,  earned  the  sum  of  $82,168.91,  and  carried  about 
1,640,000  people.  This  road  owns  about  15  miles  of  track  and 
serves  a  population,  exclusive  of  New  Rochelle,  of  about  16,000 
people.  If  the  population  of  New  Rochelle  be  included,  the  total 
population  served  would  be  about  38,000  people.  This  road  is 
owned  by  the  New  York,  New  Haven  &  Hartford  Railroad 
Company. 

THE  WESTCHESTER  ELECTRIC  COMPANY 
The  Westchester  Electric  Company,  operating  in  Westchester 
County  and  the  Bronx,  for  the  year  ending  June  30,  1900,  carried 
250,000  people  per  mile  of  track. 

THE  NEW  YORK,  NEW  HAVEN  &  HARTFORD  COMPANY 
The  New  York,  New  Haven  &  Hartford  Railroad  Company,  ac- 
cording to  the  annual  reports  of  the  New  York  Railroad  Commis- 
sion, is  doing  a  suburban  or  local  business  in  New  York  State 
equivalent  to  about  $2,000,000,  and  is  carrying,  according  to  the 
reports  of  the  New  York  State  Railroad  Commission,  7,404,483 
local  passengers  per  year. 

Mr.  N.  H.  Heft,  of  the  New  York,  New  Haven  &  Hartford 
Railroad  Company,  makes  the  following  statement: 

COMPARISON  OF  PASSENGERS  CARRIED 

Steam.  Electric. 

Nantasket  Beach    304292  702,419 

Highland  Division    387,695  1,060,617 

New  Canaan  Branch    98,302  184.728 

The  Nantasket  Beach,  and  the  Highland  Division,  and  the  New 
Canaan  Branches  of  the  New  York,  New  Haven  &  Hartford  Rail- 
road Company  consist  of  hourly  and  half-hour  service.  As  will  be 
seen,  the  passenger  business  on  these  roads  has  been  increased 
from  two  and  one-half  to  three  times,  by  the  introduction  of  an 
electric  system  of  traction,  and  even  in  the  face  of  the  fact  that  the 
headway  on  these  branches  is  very  great. 

THE  UNION  TRACTION  COMPANY  OF  INDIANA 

The  Union  Traction  Company,  of  Indiana,  operating  between 
Indianapolis.  Oaklandon.  Lawrence,  Anderson,  Muncie,  Alexan- 
dria, Elwood,  Dundee,  Fairmount,  Jonesborough,  Gas  City  and 
Marion,  Ind.,  for  the  year  ending  June  30,  1901,  showed  a  gross 
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earning  of  about  $650,000,  and  an  operating  expense  of  about  $300,- 
000,  or  an  operation  of  less  than  50  per  cent  of  the  gross  receipts. 
This  road  will  have,  when  in  complete  operation,  about  164  miles 
of  track.  The  total  population  served  by  the  Union  Traction 
Company  is  about  125,000  people,  or  it  is  serving  a  population 
equivalent  to  about  762  people  per  mile  of  track. 

THE  A  &  B  RAILWAY  COMPANY  • 
The  A  &  B  Railway  Company  is  an  extensive  suburban  property 
in  the  Central  States,  and  one  terminal  enters  a  large  manufactur- 
ing city.    It  operates  56  miles  of  track  and  owns  127  motor  cars. 
For  the  year  ending  Dec.  3r,  1901,  the  statistics  of  this  road  are  as 


follows : 

Receipts  per  capita    $8.01 

Population  per  mile  of  track   1-745 

Population  per  car  mile  run   0294 

Receipts  per  car  mile   $.2355 

Operating  expenses  per  car  mile   .0969 

Suburban  population  served   97.734 

Total  passengers  carried   15,779,223 

Population  carried  162  times. 


MAINTENANCE  OF  WAY  AND  STRUCTURES 

In  arriving  at  all  the  estimates  of  the  cost  of  maintenance  of  way 
and  structures,  the  following  items  have  been  taken  into  consid- 
eration : 

1.  Repairs  of  Roadway. 

2.  Renewals  of  Rails. 

3.  Renewals  of  Ties. 

4.  Repairs  and  Renewals  of  Fences. 

5.  Repairs  and  Renewals  of  Telegraph. 

The  allowance  made  for  this  item  on  the  New  York  &  Port- 
chester  Railway  is  $r.ooo  a  mile,  or  about  2  cents  per  car  mile. 

The  New  York.  New  Haven  &  Hartford  Railroad  Company 
reported  to  the  Railroad  Commissioners  of  Massachusetts  for  the 


year  ending  June  30,  1900,  the  following  items: 

Repairs  of  roadway  and  structures   $2,442,086.18 

Renewals  cf  rails    67.631.40 

Renewals  of  ties   565,i59  I4 

Repairs  and  renewals  of  bridges  and  culverts   508,818.79 

Repairs   and   renewals   of   fences,   road  crossings, 

signs  and  cattle  guards    859.949.80 

Repairs  and  renewals  of  buildings  and  fixtures   830.494.24 


COMPARISO  V 


Road 


New  York  &  Portchester. 

A  &  B  Ry.  Co  

C  &  D.  Ry.  Co  

Lynn  &  Boston  


Loweli,  Lawrence  &  Haverhill  

Lowell  &  Suburban    

South  Side  Elevated  [ 

Lake  Street  Elevated  _   I 

All  Chicago  Elevated  roads.    

Manhattan  Elevated     

E  &  F  Ry.  Co  

New  York  &  Stamford  (excepting  N.  Rochellel 

Southwestern  Missouri   

Union  Traction  Co.  of  Indiana.  - 

Lorain  &  Cleveland   


Total 
Miles 
Single 
Track 

Population 
Served 

Per  Mile 
Single 
Track 

Receipts  per 
Mile  Single 
Track 

Population 
Carried 

on"* 
c  £ 

;0 
rt  u 

People 
Carried  Per 
Mile  Single 
Track 

Receipts 

Per 
Capita 

Receipts 
Per  Car 
Mile 

Operating 
Cost  Per 
Car  Mile 

Per  Cent. 
Operation  to 
Receipts 

100 

1,800 

$15,000 

100  time". 

4 

180,000 

$8.30 

$0,333 

$0,153 

46* 

56 

1,745 

13.999 

162  " 

5 

282,000 

8.01 

0.2355 

0.0969 

41 

23 

932 

10,5118 

115  " 

4 

129,300 

9.32 

0.212 

0.1215 

57 

255 

1,250 

7,620 

121 

5.1' 

159,385 

6.02 

0.255 

0.147 

57 

1,019 

149 

7.39 

68.12 

1,760 

8,008 

92 

10 

106,124 

4.50 

0  289 

0.163 

55.5 

64.6 

1,798 

7,175 

87 

4.5 

144,408 

4.00 

0.183 

0.099 

54 

20 

64,331.8 

4.5 

1,288,630 

0.214 

0.103 

48 

30 

25,265 

3.4 

495,062 

0.168 

0.084 

499 

112 

15~i6(J 

4O,50U 

785,000 

2.67 

10? 

19,500 

97,718 

99 

1,950,000 

4.97 

"50 

52.5 

2,000 

5,760 

3.00 

52 

15 

1,200 

5,478 

85 

110,000 

5.00 

62 

11 

1,445 

5,216 

3.61 

55 

164 

762 

4,000 

5.25 

50 

1,100 

4,400 

4.00 

42 

Per  cent  operating  expense  to  gross  receipts  is  equal  to 
40  per  cent. 

Passengers  carried  per  car  mile   5 

Earnings  per  mile  single  track   $13,999 

THE  C  &  D  RAILWAY  COMPANY* 
This  is  an  interurban  railroad  in  the  West,  operating  23  miles  of 

track  between  two  cities,  one  of  about  200,000,  and  the  other  of 

about  20,000  population. 

The  operating  statistics  of  this  road  for  the  year  1900  are  as 

follows: 

Receipts  per  capita   $9-32 

Population  per  mile  of  track   932 

Population  per  car  mile  run  02275 

Receipts  per  car  mile   $.212 

Operating  expense  per  car  mile  1215 

Suburban  population  served   25,932 

Total  passengers  carried    2,974,635 

Population  carried  115  times. 

Per  cent  operating  expense  to  gross  receipts  is  equal  to 
57  per  cent. 

Passengers  carried  per  car  mile   4 

Earnings  per  mile  single  track  *  $10,508 

THE  E  &  F  RAILWAY  COMPANY* 
This  company  operates  a  line  52  miles  in  length  in  one  of  the 
richest  of  the  Central  States,  and  for  the  greater  part  of  its  route 
is  paralleled  by  a  steam  railroad.  The  earnings  of  this  property 
for  the  year  ending  Dec.  31,  1901,  will  probably  be  in  the  neigh- 
borhood of  $350,000,  and  the  estimated  operating  expenses  for  the 
same  time,  that  is  the  year  ending  Dec.  31,  1901,  are  about  $170,000, 
but  slightly  less  than  50  per  cent  of  the  gross  receipts.  The  popu- 
lation served  by  this  road,  excluding  any  part  of  the  main  terminal 
city,  is  about  100,000  people,  which  is  equivalent  to  about  2000 
people  per  mile  of  track.  This  road  is  a  single  track  road,  operat- 
ing on  public  highways  for  a  large  part  of  the  way,  and  is  earning 
between  $6,500  and  $7,000  per  mile  of  track.  For  the  year  1899,  the 
gross  receipts  were  $240,317;  for  the  year  1900,  the  gross  receipts 
were  $294,906,  an  increase  of  $54,000.  The  estimated  receipts  for 
1901  are  an  increase  of  about  $60,000  over  those  of  the  year  1900. 
This  road  is  operating  on  half-hour  headway,  and  has  been  handi- 
capped on  account  of  an  exceedingly  poor  roadway. 


Repairs  and  renewals  of  docks  and  wharves   82,490.66 

Repairs  and  renewals  of  telegraph   13.704.65 

Stationery  and  printing   2,069.26 

Making  a  total  of   $5,372,404.12 

This  is  equivalent  to  $1,343  per  mile  operated.  The  items  in  the 
foregoing  report,  which  would  be  applicable  to  the  New  York  & 
Portchester  Railroad  Company,  are  as  follows: 

1.  Repairs  of  roadway   $2,442,086.18 

2.  Renewals  of  rails   67,631.40 

3.  Renewals  of  ties   565,159.14 

4.  Repairs  and  renewals  of  telegraph   13,704.65 

Total    $3,088,581.37 

Dividing  this  by  4000,  the  mileage  of  single  tracks  operated  will 
show  the  cost  of  maintenance  of  way  and  structures  for  the  above 
item  of  $772  per  mile  of  road  operated. 

At  the  close  of  the  year  ending  June  30,  1900.  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Railway  Company  operated 
1,838.11  miles  of  road,  which,  with  second  and  third-rail  tracks, 
equalled  3,180.98  miles  of  single  track.  The  maintenance  of  way 
and  structure  item  of  the  company  for  the  year  was  $1,815,555.07, 
equivalent  to  about  $600  per  mile  of  single  track. 

The  Columbus,  Sandusky  &  Hocking  Railroad  Company  op- 
erated in  1900  about  300  miles  of  track.  The  item  for  maintenance 
of  way  and  buildings  was  $177,799.67,  or  about  $600  per  mile  of 
track  per  year. 

The  Illinois  Central  Railroad  Company  in  1900  operated  3,678.74 
miles  of  road,  or  4.881. 21  miles  of  track,  at  a  cost  for  maintenance 
of  way  and  structures  of  $4,283,496.42,  or  $877  per  mile  of  track. 

In  arriving  at  the  costs  of  the  maintenance  of  way  and  structures 
of  the  New  York  and  Portchester  Railroad  Company,  the  follow- 
ing figures  were  taken  as  the  annual  cost  per  mile  of  single  track: 

Renewals  of  rails    $256 

Renewals  of  ties    108 

Renewals  of  ballast   135 

Labor    364 

Repairs  and  renewals  of  fencing   25 


*  Name  omitted  for  reasons  specified  above. 


Total 


$882 
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There  will  be  several  other  minor  items  entering  into  this  cost, 
such  as  the  cost  of  occasionally  changing  the  switches,  the  cut- 
ting of  weeds,  and  maintenace  of  the  block  signal  system,  which, 
however,  would  not  materially  augment  the  above  sum.  In  order, 
however,  to  be  on  the  safe  side  of  this  matter,  I  have  taken  $1,000 
per  mile  as  the  cost  of  maintenance  of  way  and  structures,  and 
have  taken  a  total  mileage  of  96  miles. 

The  cost  of  the  rail  splices,  bolts  and  spikes  is  $5,092  per  mile 
of  single  track.  The  cost  of  the  ties  per  mile  of  single  track  is 
taken  at  $1,848.  The  steam  trunk  lines  of  the  United  States  esti- 
mate the  life  of  their  rails  for  main  line  service  at  fifteen  years, 
after  which  they  are  replaced,  and  the  old  rails  used  for  sidings 
and  other  light  and  intermittent  service.   A  service  of  fifteen  years 
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on  trunk  lines  using  the  heaviest  steam  engines  is  certainly  equiv- 
alent to  a  service  of  twenty  years  for  conditions  such  as  will  pre- 
vail on  the  New  York  and  Portchester  Railroad.  A  life  of  twenty 
years  is  equivalent  to  5  per  cent  for  renewals.  Applying  the 
same  reasoning  to  the  item  of  tie  renewals,  and  allowing  6  per 
cent  for  this  item  will  equal  $108  per  mile  of  single  track  per 
year.  Five  per  cent  per  mile  of  single  track  per  year  has  been  al- 
lowed for  renewal  of  the  rock  ballast. 

The  cost  of  the  labor  item  has  been  arrived  at  by  dividing  the 
road  into  sections  three  miles  in  length,  and  allowing  five  track- 
men, at  a  total  of  $9  per  day,  and  two  linemen,  at  a  total  of  $5  per 
day  per  section.  Sections  three  miles  long,  of  four  tracks  each,  or 
12  miles  of  single  track=$i4  per  day,  or  $14  x  3i2=$4,268  per  12 
miles  per  year,  or  4368-^- ^=$364  per  mile  of  single  track  per  year. 

The  main  line  of  the  New  York  &  Portchester  Railroad  will  be 
about  21  miles  long,  making  84  miles  of  single  track.  The  Cla- 
son's  Point  Branch  will  consist  of  2  miles  of  double  track,  making 
88  miles  of  total  single  main  line  track.  I  have  taken  8  miles  for 
the  switches,  sidings  and  yards. 

DATA  ON  CONCRETE  BRIDGES 
The  strain  sheet  (shown  in  fig.  5)  is  for  a  100  ft.  clear  span,  con- 
crete-steel arch  designed  for  the  New  York  &  Portchester  Rail- 
road, strain  sheets  being  submitted  at  the  same  time  for  50  ft,  60 
ft.  and  80  ft.  clear  spans  for  the  same  railroad.  All  these  strain 
sheets  are  worked  out  by  the  same  method,  viz.,  by  the  elastic 
theory  of  solid  elastic  arches,  which,  since  the  publication  of  the 
exhaustive  experiments  made  by  the  Austrian  Society  of  Engi- 
neers and  Architects  in  1895,  has  been  fully  demonstrated  to  be 
the  correct  theory  of  the  arch  whatever  may  be  the  materials  used 
in  its  contsruction.  The  arches  have  been  carefully  designed,  the 
intrados  having  three  centers,  and  the  curve  of  the  neutral  line  of 
the  arch  being  such  that  it  is  similar  to  the  curve  of  the  equilibrium 
polygon,  so  that  the  bending  moment  under  dead  load  or  under  a 
full  dead  and  live  load  is  very  small,  and  seldom  cuts  any  figure 
in  the  maximum  section  required  at  any  point  of  the  arch.  The 
arch  is  also  calculated  under  the  condition  that  one-half  the  span 
carries  the  maximum  live  load,  while  the  other  half  is  unloaded. 
The  table  given  on  the  strain  sheet  gives  the  maximum  thrust  and 
bending  moment  under  different  conditions  at  the  governing 
points.  The  maximum  stress  allowed  on  concrete  is  500  lbs.  per 
square  inch  in  compression,  and  50  lbs.  per  square  inch  in  tension; 
the  maximum  stress  allowed  on  steel  is  10,000  lbs.  per  square  inch 
in  compression  and  1000  lbs.  per  square  inch  in  tension,  the 
stresses  on  concrete  and  steel  being  inversely  proportioned  to 
their  moduli  of  elasticity.  By  careful  designing  the  tension  on  the 
concrete  has  been  eliminated,  and  the  compression  falls  consider- 
ably short  of  the  allowed  limit.  As  the  allowed  tension  in  the  steel 
cannot  under  ordinary  conditions  exceed  1000  lbs.  per  square  inch, 
there  is  a  very  large  reserve  strength  in  the  steel  which  can  be 
brought  into  action  if  required  to  satisfy  any  unusual  conditions 
due  to  settlemen  of  foundations  or  other  causes,  which  would  not 
hold  true  in  any  purely  concrete  bridge. 

The  strength  of  hand-mixed  concrete,  1  part  cement,  2  parts 
sand  and  4  parts  broken  stone,  according  to  careful  and  reliable 
experiments  made  at  Watertown  Arsenal,  was  found  to  be  as  fol- 
lows: one  month  old,  2400  lbs.  per  square  in.;  three  months  old, 
2900  lbs.  per  square  in.;  six  months  old,  3700  lbs.  per  square  in.; 
and  the  strength  continues  to  increase  up  to  an  age  of  two  years 
or  more.  At  the  age  of  one  month  the  concrete  would  have  a  mini- 
mum factor  of  safety  of  from  six  to  eight  in  the  different  spans; 
at  the  age  of  three  months  it  will  have  a  factor  of  safety  of  from 
seven  to  ten;  at  the  age  of  six  months  it  will  have  a  factor  of  safe- 
ty of  from  nine  to  twelv.e,  and  at  the  age  of  one  year  it  will  have  a 
factor  of  safety  of  from  twelve  to  fifteen,  and  will  continue  to  im- 
prove with  time. 

The  factors  of  safety  above  given  are  based  on  hand-mixed  con- 
crete, but  in  all  probability  the  concrete  for  these  bridges  will  be 
mixed  by  a  machine,  and  will  give  much  better  strength.  Experi- 
ments of  a  mixture  of  one  cement,  two  and  one-half  sand  and 
five  parts  broken  stone,  which  is  a  poorer  mixture  than  the  con- 
crete it  is  proposed  to  use  in  these  bridges.  From  the  experiments 
made  at  the  Munderkingen  Bridge  in  Germany,  gave  an  average 
strength  of  3730  lbs.  per  square  in.  in  twenty-eight  days,  and  al- 
lowing for  the  difference  in  mixture,  this  strength  would  have  been 
about  4000  lbs.  per  square  in.,  or  66%  per  cent  stronger  than  the 
hand-mixed  concrete  at  Watertown,  increasing  the  factors  of  safe- 
ty above  given  to  that  extent. 

The  spandrel  walls  in  all  spans  will  be  provided  with  expansion 
joints  at  the  ends  and  at  frequent  intermediate  points,  to  avoid 
any  cracks  that  might  otherwise  take  place  due  to  settlement  on 
the  removal  of  the  centering.  More  than  one  hundred  spans  of 
concrete  steel  bridges  have  already  been  built  in  the  United  States, 
and  probably  three  times  this  number  in  Europe,  all  of  which 
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have  given  the  best  of  satisfaction  and  are  no  longer  an  experi- 
ment. They  are  commended  highly  by  the  best  engineers  in  this 
country  and  abroad,  and  are  rapidly  increasing  in  number,  super- 
seding steel  bridges  to  a  great  extent.  They  offer  many  advan- 
tages over  a  steel  bridge,  they  are  more  beautiful  and  graceful  in 
design,  architectural  ornamentation  can  be  applied  as  sparingly 
and  as  lavishly  as  desired,  they  have  vastly  greater  durability  and 
generally  greater  ultimate  economy.  They  are  comparatively 
free  from  vibration  and  noise,  they  are  proof  against  tornadoes, 


Activity  in  Car  Construction  at  Preston,  England 


The  Electric  Railway  &  Tramway  Carriage  Works,  of  Preston, 
England,  has  had  a  year  of  great  prosperity,  and,  although  the 
works  have  been  in  operation  only  two  or  three  years,  the  number 
of  cars  turned  out  last  year  considerably  exceeded  the  num- 
ber for  which  it  was  originally  designed.  These  orders  have  come 
no.t  only  from  British  roads,  but  from  many  outside  the  United 
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FIG.  5  —STRAIN  SHEET  FOR  PROPOSED  100  FT.  SPAN  CONCRETE  BRIDGE— NEW  YORK  &  PORTCHESTER  RAILWAY 


high  water  or  fire,  the  cost  of  maintenance  to  the  pavements  or 
track  is  no  greater  than  any  other  part  of  the  street,  home  labor 
is  employed  in  building  them,  and  the  greater  part  of  the  money 
thai  they  cost  is  left  among  the  people  who  pay  for  them.  Their 
cost,  as  a  rule,  does  not  much,  if  any,  exceed  that  of  steel  bridges 
carrying  a  pavement,  and  in  many  cases,  conditions  being  favor- 
able, they  can  be  built  at  a  less  cost  than  steel  bridges.  The  steel 
ribs  used  in  the  arches  are  perfectly  protected  from  oxidation,  con- 
crete being  the  best  possible  preservative  of  iron  and  steel. 

In  these  anchors  of  50  ft.  width  (four  tracks  at  12  ft.  6  ins.  cen- 
ters) there  are  seventeen  steel  ribs;  that  is,  the  ribs  are  about  3  ft. 
centers. 



"Hasten  at  Leisure"  is  the  title  of  a  booklet  which  the  Cleve- 
land Electric  Railway  Company  has  shown  its  enterprise  in  issuing 
for  the  benefit  of  the  public,  and  especially  for  visitors  to  Cleve- 
land who  may  wish  to  know  the  points  of  interest  around  the  city 
which  they  should  visit.  Along  with  a  running  account  of  the  city 
and  its  leading  features  are  half-tone  engravings  scattered  pro- 
fusely on  every  page  and  very  artistically  arranged.  The  book  is 
printed  on  a  paper  which  brings  out  the  engravings  to  good  ad- 
vantage, and  the  entire  book  is  printed  in  two  colors. 


Kingdom.  Among  the  latter  the  company  numbers  among  its 
customers  the  Cape  Electric  Tramways,  to  whom  by  the  end  of 
January  the  company  will  have  shipped  twenty-four  top-seat  cars, 
ten  to  be  mounted  on  Brill  21  E  single  trucks  and  fourteen  on 
bogie  trucks;  and  the  Camps  Bay  Electric  Tramway  Company, 
for  whom  the  company  has  built  seven  single-deck  cross-bench 
open  bogie  cars,  seven  single-deck  combination  cars  with  closed 
centers  and  open  ends,  and  one  combination  sprinkler  and  freight 
car.  All  of  these  latter  cars  are  mounted  on  Brill  27  G  trucks 
with  slipper  brakes.  The  company  is  also  engaged  on  an  order 
of  100  cars  for  Calcutta,  of  which  seventy-five  have  already  been 
shipped.  Half  of  these -are  open  and  half  closed.  The  single-deck 
cars  have  18  ft.  bodies  and  are  mounted  on  Brill  21  E  trucks.  The 
company  has  also  orders  for  Hong  Kong  for  a  number  of  cross- 
bench  open  cars  with  30  ft.  bodies. 

The  space  available  this  month  does  not  permit  an  enumera- 
tion of  the  many  domestic  orders  which  the  company  has  re- 
ceived during  the  past  month,  but  one  might  be  mentioned  for 
twenty-eight  new  cars  for  the  Great  Northern  &  City  underground 
electric  road  of  London.  These  cars  will  run  in  trains  of  seven 
cars,  each  consisting  of  four  motor  cars  and  three  trailer  cars. 
They  will  be  32  ft.  long  and  will  be  mounted  on  McGuire  trucks, 
ft  is  expected  that  this  road  will  be  in  operation  by  July  I,  1902. 
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Report  on  Electrical  Equipment  in  San  Francisco 

As  stated  recently  in  the  Street  Railway  Journal,  J.  C.  H. 
Stutt,  of  San  Francisco,  made  a  trip  to  New  York,  Washington 
and  other  cities  in  the  interests  of  the  municipality,  to  investigate 
the  subject  of  the  cost  of  construction  and  operation  of  conduit 
and  trolley  electric  traction  and  their  adaptability  to  the  Geary 
Street  cable  line.  Mr.  Stutt's  report  has  just  been  rendered  to  C.  E. 
Grunsky,  chief  engineer  of  the  city,  and  to  the  Board  of  Public 
Works.  The  writer  states  that  he  found  the  cost  in  Washington 
for  constructing  a  mile  of  double  track  of  electric  conduit  road 
was  from  $85,000  to  $90,000.  This  did  not  include  any  crossings, 
cross-overs,  switches  and  removal  of  obstructions,  such  as  pipes, 
etc.,  below  the  surface  of  the  street.  The  report  gives  the  following 
estimate  for  electric  conversion  of  3.33  miles  of  double  track  from 
cable  to  electric  conduit,  the  construction  of  6.57  miles  of  new 
electric  conduit  road,  and  the  construction  of  5.74  miles  of  double- 
track  trolley  road : 

TOTAL  COST 

Geary  Street  conversion   $54,650 

New  conduit  system,  all  complete  and  with  Falk  welded 

joints,  crossings,  cross-overs  and  witches   800,680 

Trolley  system,  all  complete,  with  Falk  joints,  switches, 

crossings  and  cross-overs   334,990 

Ducts,  all  complete    52,140 

Lead-covered  insulated  conductor  cables   423,650 

Power  house,  chimney,  car  houses,  wharf,  coal  bunkers, 

oil  tank  and  office   96,900 

Engines,  boilers,  economizers,  electric  machinery  and  ma- 
chine tools,  all  complete   196,500 

75  cars  28  ft.  long,  double  ender,  with  full  electrical  equip- 
ment   221,250 

For  removing  gas  and  water  pipes,  conduits,  etc.  (uncer- 
tain)  .   50,000 

$2,230,760 

Add  10  per  cent  for  contingencies   223,080 

Grand  total   $2,453,840 

The  above  estimate  is  based  on  the  following  prevailing  prices: 

Steel  rails,  f.o.b.  San  Francisco,  per  ton   $53-00 

Steel  slot  rails,  f.o.b.  San  Francisco,  per  ton   53-50 

Steel  conductor,  f.o.b.  San  Francisco,  per  ton   73  00 

Steel  yokes,  f.o.b.  San  Francisco,  per  pound   .03^2 

But  no  real  estate  for  the  office  or  car  houses  is  included  in  the 
above. 

GEARY  STREET  CONVERSION 
Cost  per  Mile  of  Double  Track. — This  includes  conductor  rail, 
bolts,  rail-bonds,  manholes  and  covers,  insulators,   sewer  con- 
nections and  traps,  slot  hatches,  putting  in  conductor  rails,  bonding 
all  complete,  at  present  prices,  $16,500. 

NEW  CONDUIT 

Cost  per  mile  of  straight  double  track,  with  no  crossings,  turn- 
outs, or  switches. 

Rails,  steel  girder,  9  in.  deep  grooved,  60  ft.  long,  107  lbs.  per 
yard.  Steel  yokes,  234  lbs.  each.  Slot  rails,  40  lbs.  per  yard.  Con- 
ductor rails,  22>y2  lbs.  per  yard.  Copper  bonds.  Man-holes,  15  ft. 
centers.  Sewer  connections  at  every  street  crossing.  Insulators, 
slot  hatches,  twelve  to  a  mile. 

Duct  connections,  all  complete,  per  mile   $94,970 

Per  mile  with  basalt  blocks  relaid   97.980 

Per  mile  with  asphalt  pavement   116,040 

This  assumes  pavement  between  tracks  ajid  2  ft.  outside  of 
tracks. 

For  welded  Falk  joints  of  rails  add  $1,900. 

OVERHEAD  SYSTEM 

Cost  per  mile  of  double  straight  track.  Rails,  steel  girder,  9  in. 
deep  grooved,  60  ft.  long,  107  lbs.  per  yard.  Ties  6  ins.  x  8  ins.  8 
ft.,  30  ins.,  etc.,  copper  bonds,  No.  000  trolley  wire,  poles,  insulators, 
hangers,  wire,  etc.,  all  complete,  with  wooden  poles,  $29,310. 

With  wooden  poles,  basalt  blocks  relaid,  $32,320. 

With  wooden  poles,  asphalt  pavement,  $50,375. 

With  drawn  poles  it  will  cost  $3,380  more  per  mile. 

With  Falk  welded  joints  for  rails  add  $1,250  more. 

Pavement  between  tracks  and  2  ft.  outside  of  tracks. 

The  above  figures  do  not  give  the  cost  of  crossings,  switches  or 
cross-overs,  as  these  are  separate  and  distinct  from  the  straight 
track  work.  Nor  do  they  include  any  figures  for  the  removal  of 
underground  obstructions,  as  water  or  gas  pipe,  conduits  or  cables ; 
all  these  are  uncertain  factors. 

On  the  lower  end  of  Market  Street,  for  instance,  the  yokes  will 
be  placed  3  ft.  centers,  and  a  concrete  pier  placed  underneath  every 


third  yoke,  and  this  pier  will  rest  on  two  piles  30  ft.  long,  driven 
into  the  ground.  This  makes  this  portion  of  the  road  very  ex- 
pensive. Here  we  have  also  a  horse  road  with  5-ft.  gage  to  sup- 
port on  the  yokes,  and  a  double  cross-over  near  the  ferry  depot. 
All  these  items  bring  the  cost  of  construction  of  this  portion  of 
the  conduit  system  very  high. 


Operating  Notes  from  the  Boston  Elevated 


■  The  elevated  division  of  the  Boston  Elevated  Railway  Company 
completed  its  first  six  months  of  operation  on  Dec.  10.  Although 
the  operating  design  of  the  road  was  worked  out  with  great  care 
in  advance  by  the  engineers  in  charge,  many  details,  have  been 
perfected  and  new  problems  solved,  which  were  impossible  to 
readily  anticipate  before  train  movements  began.  Owing  to  the 
extremely  severe  conditions  which  the  road  has  to  meet,  coupled 
with  the  complete  change  in  transit  facilities,  which  the  opening 
elevated  service  inaugurated,  the  management  has  given  the  clos- 
est attention  to  all  possible  improvements  in  the  system  which 
could  render  its  train  movements  more  positive,  safe  and  regular. 

To  facilitate  the  despatching  of  trains  from  the  Sullivan  Square 
Terminal  an  ingenious  indicating  system  has  been  installed  on  the 
platform  of  this  station,  also  in  Tower  A,  which  is  the  controlling 
tower  of  the  interlocking  switches  and  signals  of  the  terminal 
yard.  The  apparatus,  as  described  a  few  weeks  ago  in  these  pages, 
consists  of  a  panel  board,  on  which  is  shown  a  diagram  of  the 
Charlestown  division,  with  all  block  signals  marked  in  their  re- 
spective positions.  Opposite  each  signal  a  one-half  cp  no-volt  in- 
candescent lamp  inserted  in  the  board  and  electrically  connected 
with  its  corresponding  signal  on  the  track.  Whenever  a  train 
enters  a  block  the  signal  automatically  goes  to  danger  behind  it, 
and  this  is  indicated  by  the  lighting  of  the  miniature  lamp  opposite 
that  signal  on  the  board.  This  lamp  is  extinguished  when  the 
train  leaves  the  block,  so  that  the  course  of  any  train  passing  over 
the  division  is  instantly  followed  by  the  successive  lighting  and 
extinguishing  of  the  lamps.  It  is  estimated  that  over  100,000  pas- 
sengers use  this  terminal  station  daily,  and  as  but  one  train  can 
stand  in  the  station  at  any  one  time,  it  becomes  of  vital  import- 
ance to  save  all  possible  time  in  the  braking,  unloading,  loading 
and  accelerating  of  the  cars.  The  indicating  signalboard  enables 
the  train  despatchers  to  ascertain  at  a  single  glance  the  exact  con- 
dition of  the  northbound  and  southbound  tracks  between  the  ter- 
minal and  the  Charlestown  Bridge,  as  regards  train  position  and 
spacing.  The  average  length  of  stop  at  the  terminal  is  about  60 
seconds,  so  that  if  any  gap  occurs  between  trains  normally  operat- 
ing on  a  two-minute  headway,  as  during  rush  hours,  the  despatcher 
controls  the  admission  of  relay  trains  from  the  yard  by  reference 
to  the  indicating  board,  which  covers  over  6,000  ft.  of  double  track. 
The  service  has  shown  marked  improvement  since  the  indicator 
was  placed  in  operation. 

At  Park  Street  Station  in  the  Subway  another  indicating  sys- 
tem is  in  operation,  which  shows  the  berth  number  and  destination 
of  each  approaching  surface  car  on  the  Back  Bay  loop.  It  con- 
sists of  two  transparent  boards  hung  above  the  southbound  plat- 
form, with  the  various  car  lines  printed  clearly  upon  it  at  one  side. 
At  the  right  of  the  destinations  the  berth  numbers  are  painted  on  a 
cloth  transparency,  backed  by  16-cp  incandescent  lamps.  About 
30  seconds  before  a  car  arrives  at  its  stall  an  operator  in  an  ob- 
servation tower  east  of  the  train  platform,  switches  one  of  five 
lamps  into  circuit  opposite  the  destination  printed,  enabling  the 
passengers  in  the  crowd  who  wish  to  take  that  particular  car  to 
pick  their  way  to  the  stall  at  which  it  will  stop,  and  board  the  car 
with  ease  and  despatch.  Enormous  relief  of  congestion  has  re- 
sulted from  the  use  of  these  indicators,  the  outer  edge  of  the  plat- 
form being  comparatively  unimpeded,  except  at  the  moment  of 
arrival  of  a  car,  at  which  time,  and  also  on  departure,  platform 
guards  and  conductors  are  obliged  to  bar  entrance  to  the  cars  by 
standing  on  the  steps  until  a  dead  stop  is  reached,  or  the  platform 
cleared  by  the  rear  end. 

The  present  operating  schedule  is  about  44  minutes  for  the 
round  trip  between  Sullivan  Square  and  Dudley  Street,  via  the 
Subway.  It  is  probable  that  this  schedule  will  be  slightly  length- 
ened in  the  near  future,  on  account  of  the  operation  of  routes  via 
Atlantic  Avenue.  Subway  and  north  and  south  elevated  terminals, 
and  the  excessive  length  of  station  stops,  which  average  22  sec- 
onds, and  often  exceed  45  seconds.  A  large  percentage  of  the  de- 
lays on  the  system  can  be  directly  traced  to  the  slow  movement  of 
passengers  in  boarding  and  leaving  the  trains.  High  acceleration 
and  braking,  with  multiple  unit  control,  lose  their  effectiveness 
when  passengers  distort  a  reasonable  stop  into  an  exasperating 
delay  by  inability  to  move  quickly  at  stations,  but  the  use  of  side 
doors  reduces  this  trouble  considerably.    Four-r«r  trains  are  now 
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being  operated  in  rush  hours,  with  signal  success  in  relieving  ex- 
cessive station  stops.  During  light  hours,  three-car  trains  are  op- 
erated on  the  main  line  between  Dudley  Street  and  Sullivan 
Square,  and  two-car  trains  on  the  Atlantic  Avenue  loop.  Four- 
car  trains  throughout  may  be  operated  on  the  receipt  of  50  new 
cars  recently  ordered  from  the  Wason  Manufacturing  Company 
and  St.  Louis  Car  Company.  The  operation  of  four-car  trains 
necessitated  the  extension  of  platforms  at  many  of  the  stations,  es- 
pecially in  the  Subway.  Each  two-car  train  consists  of  a  smoker 
and  an  ordinary  passenger  coach,  giving  the  unusually  high  pro- 
portion of  50  per  cent  in  favor  of  the  smoker. 

Several  block  signals  have  been  moved  forward  to  accommodate 
the  four-car  train  standing  at  stations,  this  being  necessary  on  ac- 
count of  the  automatic  stop  attached  to  each  signal  and  car. 

Special  precautions  are  being  taken  by  the  company  to  avoid 
short  circuits,  caused  by  insulator  breakdowns,  all  the  goose-neck 
third-rail  insulation  in  the  Subway  having  been  replaced  by  wood- 
en blocks,  anchored  into  the  concrete.  The  officials  desire  no 
repetition  of  the  curious  tie-up  that  was  recently  caused  by  the  drop- 
pingof  abundle  of  brass  curtain  rods  across  the  track  pit  at  Sullivan 
Square  by  a  woman  passenger,  which  short-circuited  the  system 
and  stalled  all  the  trains  for  over  half  an  hour.  Wherever  hook 
bolts  come  near  the  base  of  insulators  at  the  terminals  and  on 
curves  they  have  been  removed,  as  a  further  precaution  against 
heavy  grounds.  These  hook  bolts  run  directly  from  the  ties  to  the 
structure,  and  come  too  near  the  bases  of  the  insulators,  which 
were  set  on  the  ties  near  or  over  them. 

An  offset  has  been  made  in  the  "pantagraph"  or  "lazy  tongs" 
gates  between  cars,  to  take  care  of  the  buckling  which  occurred 
when  four-car  trains  were  run  over  the  reverse  curve  at  the  foot  of 
the  8  per  cent  Boylston  Street  grade.  The  brake  shoe  beams, 
which  were  formerly  solid  oak,  are  now  being  built  in  two  pieces 
of  oak,  in  order  to  stand  the  strain  of  carrying  a  third  rail  sleet 
scrapper,  in  addition  to  the  shoe.  In  order  to  withstand  the  strains 
of  the  Subway  grades  and  curves,  the  drawbars  have  been  made 
heavier.  Side-door  locks  have  been  changed  from  an  ordinary 
door  lock  to  a  special  conical  type,  which  nearly  cuts  in  half  the 
time  of  door  opening  by  platform  guards.  The  service  generally 
shows  marked  improvement,  owing  to  the  keen  study  of  the  diffi- 
culties of  the  Boston  problem  by  the  operating  officials  of  the 
company. 


Boston  Transit  Commission 


The  seventh  annual  report  of  this  body,  covering  the  year  end- 
ing August  15,  1901,  has  just  been  published:  The  commission  de- 
votes most  of  its  space  to  the  construction  progress  of  the  East 
Boston  tunnel,  and  gives  but  brief  mention  of  the  subway  changes 
which  were  made  by  the  Boston  Elevated  Railway  Company  prior 
to  the  operation  of  the  elevated  trains.  During  the  year  expenses 
on  the  subway  have  amounted  to  about  $2,100,  of  which  one-half 
was  for  the  construction  of  a  pipe  sewer  under  the  Common  to 
carry  away  storm  water  from  the  Boylston  Street  station,  and  for 
work  done  in  consequence  of  the  break  in  a  30-in.  water  main 
near  the  Hotel  Touraine  in  August,  1900. 

Drawings  are  given  showing  the  location  of  dividing  fences  and 
third  rails  in  the  four-track  portions  of  the  subway,  as  approved 
by  the  commission,  and  to  these  are  added  clearance  diagrams  of 
surface  and  elevated  cars. 

Section  A  of  the  East  Boston  tunnel,  extending  from  Maverick 
Square  in  East  Boston  to  a  point  100  ft.  southwest  of  Webster 
Street,  has  been  completed.  Work  on  Section  B  is  progressing 
at  the  rate  of  about  5  ft.  a  day,  and  reached  a  point  August  15  296 
ft.  from  the  Harbor  Commissioner's  line.  The  space  about  the 
Maverick  Square  incline  has  been  seeded  and  prepared  for  a  fence 
like  that  in  the  Public  Garden.  The  agitation  of  the  Boston  Ele- 
vated Railway  Company  for  a  width  of  tunnel  great  enough  to  ac- 
commodate the  largest  freight  and  Pullman  cars  together,  with 
space  for  electric  wires  for  other  than  street  railway  purposes, 
was  without  avail. 

In  view  of  the  proposed  Washington  Street  subway's  effect  on 
the  transit  situation,  the  commission  changed  the  route  of  the 
tunnel  on  July  25  from  the  South  Ferry  to  the  State  Street  ter- 
minus, permission  being  granted  by  the  War  Department  and  an 
agreement  reached  with  the  Boston  Elevated  Railway  Company. 

The  cost  of  Section  A  was  $63,896.92,  and  to  Aug.  15,  Section 
B,  $13472573- 

The  cost  of  the  Charlestown  Bridge,  over  which  the  Boston 
Elevated  trains  operate,  was  $99,252.39  for  the  year,  including  over 
$63,000  in  land  damages.  The  total  cost  of  the  Boston  subway 
has  been  about  $4,162,000,  and  the  cost  of  alterations  for  elevated 
service  nearly  $244,000. 


The  cost  of  the  East  Boston  tunnel  to  the  date  of  the  report  is 
$407,787.66. 

The  report  of  Chief  Engineer  Carson  is  replete  with  photo- 
graphs and  drawings  of  the  shield  work  in  the  tunnel  construction. 
The  shield  was  built  by  the  James  Russell  Boiler  Works  Company, 
South  Boston,  and  weighs,  without  hydraulic  jacks  and  feed- 
pumps, about  62  tons.  Its  diameter  is  28  ft.  10  in.,  and  its  length 
12  ft.  6  ins.  There  are  sixteen  hydraulic  jacks  in  use  with  the 
shields,  each  with  a  capacity  of  75  tons,  and  the  air  compressors 
were  made  by  the  Ingersoll  Sergeant  Drill  Company,  of  New 
York. 

The  shield  was  brought  to  the  ground  in  mainly  two  sections, 
and  assembled  on  top  of  the  finished  sidewalks  in  the  shaft,  which 
was  suitably  timbered.  When  the  shield  was  assembled  and  rivet- 
ed sixteen  hydraulic  jacks  were  placed  in  prepared  openings  and 
connected  with  pumps  also  placed  in  the  shield.  The  shield  rests 
on  sixteen  live  iron  rollers,  eight  on  each  side,  which  in  turn  rest 
on  steel  plates  on  top  of  the  sidewalks.  These  plates  are  flanged 
to  act  as  a  guide  to  the  shield  when  moving.  The  rollers 
are  8  ins.  in  diameter,  and  16  ins.  long.  The  shield  was  moved  up 
to  the  bulkhead,  the  latter  was  removed  and  the  shield  forced  into 
the  bank,  the  jacks  thrusting  against  12  in.  square  timber  arranged 
so  that  the  pressure  was  transmitted  directly  to  the  arch  of  the 
completed  Section  A.  The  shield  was  forced  into  the  bank  to  its 
full  length,  the  interior  arch  being  removed  as  the  shield  ad- 
vanced, the  first  arch  being  turned  2J/2  ft.  long. 

Sixteen  lines  of  iron  push  rods,  each  3J/2  ins.  in  diameter  and  30 
ins.  long,  are  imbedded  in  the  concrete  arch  in  position  to  receive 
the  thrust  of  the  jacks.  Curved  steel  ribs  made  of  10-in.  channels 
30  ins.  apart  are  used  as  centering  for  each  ring  of  arch.  Log- 
ging 6  ins.  thick  is  placed  on  the  ribs  cut  to  radical  lines  as  the 
concrete  is  put  in.  Wooden  bulkheads  attached  to  the  plungers 
of  the  hydraulic  jacks  help  confine  the  fresh  concrete.  A  cross 
beam  of  the  steel  supports  the  platform  from  which  the  concrete 
is  put  into  the  arch.  The  final  laying  up  of  each  ring  of  the  arch 
is  done  through  two  13-in.  holes  in  the  rear  girder  at  the  top  of 
the  shield.  Curved  sheet-iron  troughs  are  extended  from  these 
holes  to  the  top  of  the  arch.  Concrete  thrown  into  the  troughs  is 
then  pushed  by  hard  rammer  into  the  remaining  unfilled  space  at 
the  crown  of  the  arch.  As  soon  as  one  ring  of  arch  is  completed 
the  shield  is  forced  forward  30  ins.  and  another  ring  of  arch  put  in. 
The  space  left  vacant  over  the  completed  arch  ring  by  the  ad- 
vancing tail  piece  of  the  shield  is  filled  with  gravel,  composed  of 
two  or  more  parts  of  fine  sand  and  one  part  cement.  Each  cen- 
ter is  kept  in  place  30  days  and  is  then  struck  and  carried  forward 
to  be  used  again.  The  excavation  of  the  core  is  done  at  the  same 
time  the  arch  is  being  built.  The  invert  is  excavated  and  con- 
creted in  10-ft.  sections  at  a  distance  of  about  25  ft.  back  of  the 
shield.  Inaccuracy  in  placing  the  rollers  has  sometimes  gotten  the 
shield  out  of  line,  but  the  interior  sxis  of  the  tunnel  has  not  been 
changed. 

Various  concrete  tests  are  shown  in  the  appendix. 


Tests  of  Mechanical  Stokers  at  the  General  Electric  Works 
at  Schenectady 


Owing  to  an  oversight  on  the  part  of  our  proofreader,  due  prob- 
ably to  Christmas  week,  the  headings  of  the  columns  in  the  table 
presented  by  Mr.  Roney  in  his  letter  in  our  last  week's  issue  on 
the  recent  stoker  tests  in  Schenectady  were  transposed.  While 
this  fact  would  have  been  apparent  from  the  rest  of  the  letter,  the 
table  is  printed  below  in  the  form  in  which  it  should  have  ap- 
peared : 

American  Stokers. 
Repairs  Repairs 
Costs  per  according  guaranteed 

hp  per  to  3  mos.       in  con- 

year-  record  on        tract.  Roney 

log  book.  Stokers. 

Cost  of  coal    $34.95  $34.95  $3576 

Cost  of  repairs    0.77  0.12  0.48 

Wages  of  fireman  and  helpers.  .  .      1.44  1.44  ^44 

Interest  and  depreciation   0.38  0.38  0.38 

$37-54  $36.89  $38.06 

By  substituting  the  above  corrected  table  for  the  form  in  which 
it  appeared  in  the  issue  of  Dec.  28,  the  reader  will  understand  bet- 
ter the  comments  in  Air.  Roney's  communication  which  seemed 
contradictory  when  read  in  connection  with  the  table  as  incor- 
rectly printed. 
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High-Speed  Suburban  Cars 


A  Novel  Vestibule  Shade 


The  engraving  which  accompanies  this  article  represents  a  type 
of  car  intended  to  meet  the  requirements  of  a  suburban  road  which 
expects  to  run  at  an  extremely  high  speed.  It  was  built  by  the 
J.  G.  Brill  Company,  of  Philadelphia,  for  the  Chicago  &  Joliet 
Electric  Railway  Company.  The  length  of  the  body  is  36  ft., 
which,  with  5  ft.  vestibules,  makes  the  length  over  the  dashers  46 
ft.  The  width  is  8  ft.  8  ins.  Each  one  of  these  cars  is  provided 
with  four  powerful  motors.  The  sides  of  the  car  are  straight,  fol- 
lowing steam  car  practice,  and  the  arrangement  of  the  trucks  is 
such  that  the  steps  are  brought  within  reach  of  the  ground.  This 
is  accomplished  by  dropping  the  platform.  The  windows  are  large, 
and  seem  still  larger,  from  the  ornamental  glass  above  them.  The 


As  street  railways  grow  in  importance  and  wealth  they  begin  to 
adopt  various  appliances  which  facilitate  rapid  transit  and  lessen 
the  chances  of  accident.  Among  these  appliances  are  sand  boxes, 
trolley  catchers,  electric  headlights,  special  types  of  seats,  im- 
proved window-curtain  fixtures,  etc.,  all  of  which  are  now  regard- 
ed as  a  part  of  the  standard  equipment.  A  new  device  which  has  re- 
cently been  invented  and  patented  is  being  placed  on  the  market  by 
the  Trolley  Vestibule  Shade  Company,  of  Bridgeport,  Conn,  and 
has  already  become  practically  indispensable,  especially  to  interur- 
ban  and  suburban  roads.  It  is  a  shade  designed  for  the  purpose  of 
keeping  the  light  inside  of  the  car  from  entering  the  vestibule,  so 
that  the  motorman  can  see  clearly  ahead  of  him  at  night.    A  num- 


HANDSOME  HIGH-SPEED  CAR  FOR  CHICAGO  &  JOLIET 


inside  is  exceedingly  neat,  the  head-linings  being  of  quartered 
veneer  decoration  and  being  relieved  by  a  fine  gold  line.  The  trim 
over  the  windows  is  also  of  quartered  oak.  The  seats  are  of  the 
walk-over  type  without  arms  at  the  end  next  the  aisles,  with  the 
corners  of  the  backs  cut  away  so  as  to  give  a  convenient  hand 
hold.  This  arrangement  makes  it  unnecessary  to  use  straps.  The 
interior  of  the  car  is  divided  into  two  compartments.  That  de- 
voted to  smoking  is  14  ft.  in  length,  while  the  passenger  compart- 
ment is  22  ft.  long.  There  are  thirteen  ventilator  sash  on  each 
side,  with  a  single  transom  light  at  each  end.  The  trolley  board 
extends  the  whole  length  of  the  roof.  The  cars  are  fitted  with  air 
brakes,  in  addition  to  the  ordinary  hand  brakes,  and  there  is  one 
sand  box  at  each  end  of  the  car.  There  is  a  special  panel  in  the 
passenger  compartment,  and  a  recording  wattmeter  in  the  smok- 
ing compartment.  There  are  eight  baggage  racks  over  alternate 
windows  in  the  passenger  compartment,  and  six  in  the  smoking 
compartment.  The  trim  inside  the  car,  as  well  as  on  the  body,  is 
of  solid  bronze  throughout.  The  car  has  electric  heaters,  arranged 
in  ten  double  sections  60  ins.  long,  with  three  sections  in  the 
smoking  compartment  and  seven  in  the  regular  passenger  space. 
One  of  the  features  which  completes  the  resemblance  between  this 
car  and  that  of  the  complete  railroad  train  is  the  introduction  of  a 
toilet  room  against  the  partition  in  the  passenger  compartment. 
This  feature  is  somewhat  unusual  in  electric  railway  practice,  but 
when  it  is  provided  the  electric  car  becomes  in  itself  as  complete 
as  the  ordinary  steam  railway  train. 

These  cars  are  fitted  with  the  heaviest  form  of  No.  27  trucks. 
They  have  solid  forged  frames,  with  spring  links  of  the  latest 
pattern,  which  go  over  the  side  frames.  These  frames  are  quite  a 
new  departure,  solid  forgings  taking  the  place  of  cast  steel,  and, 
while  they  reduce  the  weight  about  20  per  cent,  the  increase  In 
strength  and  stiffness  is  claimed  to  be  fully  50  per  cent. 


A  contract  was  recently  closed  by  the  New  Haven  Car  Register 
Company,  of  New  Haven,  Conn.,  with  the  Boston  Elevated  Rail- 
way, which  probably  comprises  the  largest  amount  of  the  material 
concerned  that  has  ever  been  included  in  a  single  order.  It  calls 
for  between  1500  and  2000  New  Haven  car  registers  of  the  single 
type.  Besides  this  order,  the  company  has  recently  received  one 
from  Columbus,  Ohio,  for  200  fare  registers  of  the  double  type. 
Other  contracts  are  pending,  and  a  busy  year  is  in  prospect  for  the 
firm's  factory. 


ber  of  devices,  mostly  makeshifts,  have  been  in  use  for  some  time 
on  nearly  all  roads  operating  outside  of  lighted  city  districts.  The 
conductor  in  many  cases  carries  almost  anything  that  will  keep  out 
the  light  and  pins  it  up  as  best  he  can. 

The  improved  shade  recently  perfected  is  inexpensive  and  con- 

•venient,  and  answers 
every  purpose  de- 
sired. It  is  simply 
a  dark  curtain  at- 
tached to  an  ordi- 
nary Hartshorn  rol- 
ler, which  is  fastened 
vertically  to  the  jamb 
of  the  door.  In  the 
daytime  it  is  left 
rolled  up  and  out  of 
the  way.  At  night 
it  is  fastened  by  a 
button  to  the  edge  of 
the  door.  As  the 
door  is  closed  it  un- 
rolls the  curtain, 
pulling  it  across  the 
doorway  and  com- 
pletely shutting  out 
all  light  from  the 
vestibule.  Although 
the  company  was 
started  only  about 
eight  months  ago,  it 
has  already  equipped 
over  150  roads  in  va- 
rious parts  of  the 
country  with  this 
convenient  and 

unique  device,  and  it  has  been  specified  for  many  cars  now  being 
built.  The  illustration  shows  the  invention  applied  to  double 
doors,  one-half  only  being  closed.  This  gives  the  appearance  of 
the  shade  in  both  the  daytime  and  at  night.  The  device  is,  of 
course,  equally  applicable  to  single  doors.  Besides  taking  orders 
for  the  shades  directly  at  the  Bridgeport  factory,  a  number  of 
celling  agents  have  been  secured,  viz. :  Frank  Ridlon  Company, 
Boston,  Mass. ;  Mayer  &  Englund,  Philadelphia,  Pa.,  and  the 
Western  Electrical  Supply  Company,  St.  Louis,  Mo. 


SHADES  FOR  CAR  DOORS 


January  4,  1902.] 
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Enclosed  Fuses  in  Railway  Work 


Although  one  of  the  oldest  and  simplest  protective  devices  in 
electrical  work,  the  fuse  for  various  reasons  has  often  been  re- 
sponsible for  much  inconvenience  and  damage.  This  was  in  a 
large  measure  due  to  the  little  attention  paid  to  its  design  and  con- 
struction, which  naturally  resulted  in  imperfections  mechanically 
and  electrically  that  gradually  caused  it  to  grow  into  disfavor  with 
those  who  experienced  the  troubles  it  produced.  For  the  last  few 
years,  however,  great  strides  have  been  taken  in  the  developments 
of  enclosed  fuses,  which,  while  retaining  all  the  advantages  of  sim- 
plicity of  installation,  etc.,  have  done  away  almost  entirely  with 
the  objectionable  features  of  the  old  open  fuse.  As  in  all  fuses 
the  principle  involved  is  the  raising  of  the  temperature  of  a  con- 
ductor to  its  melting  point  by  the  passage  of  an  excessive  current, 
the  accuracy  of  the  fuse  depends  in  a  great  measure 
upon  the  conditions  surrounding  the  fuse  wire.  Thus, 
if  a  current  of  cold  air  is  passing  rapidly  over  the  fuse 
wire,  a  much  greater  current  will  flow  through  the  wire 
before  it  has  elevated  the  temperature  to  the  required 
degree,  and  little  reliance  can  therefore  be  placed  on 
devices  of  this  kind  where  it  is  necessary  to  protect  cir- 


occasionally  tearing  down  whole  sections  of  overhead  work  and 
nearly  always  interrupting  traffic  for  a  considerable  time. 

The  catcher  consists  simply  of  an  iron  block  furnished  with  a 
pulley  at  its  upper  end,  through  which  the  trolley  rope  passes.  One 
end  of  the  rope  is  attached  to  the  neck  of  the  trolley  harp  and  the 
other  fastened  to  a  hook  surmounting  a  rod  screwed  on  to  the  cen- 
ter of  the  dashboard,  or  back  of  vestibule  in  the  case  of  closed  cars. 
The  block  slides  on  this  rod,  and  its  play  up  and  down  is  amply 
sufficient  for  any  variation  in  the  height  of  the  overhead  wire  be- 
tween 10  feet  and  16  feet.  The  block  itself  is  provided  with  a  hinged 
lid,  so  to  speak,  which  at  the  sud- 
den jerk  of  the  pole  leaving  the 
wire,  locks  the  block  fast  to  the 
upright  rod  and  remains  so  until 
relieved  of  upward  strain,  when 
it  releases  itself.    This  locking  ef- 


ENCLOSED  FUSE  AND  FUSE  BOX 


IMPROVED  TROLLEY  CATCHER 


cuits  against  the  current  above  a  certain  fixed  amount.  Another 
objection  is  to  be  found  in  the  danger  from  fire  resulting  from 
the  blowing  of  an  open  fuse,  while  in  street  car  work  the  noise 
and  flame  have  not  infrequently  caused  a  panic  among  the  pas- 
sengers, even  though  the  blowing  fuse  was  merely  on  the  light- 
ing circuit. 

The  D.  &  W.  Fuse  Company,  of  Providence,  R.  I.,  has  perfected 
a  type  of  enclosed  fuse  which  has  proven  of  great  value  in  all  kinds 
of  work.  This  fuse  consists  of  a  fuse  wire  link  placed  within  an 
insulating  tube  and  surrounded  by  a  pulverized  material.  The  cen- 
tral part  of  the  tube  is  left  free,  there  being  no  filling  at  this  point. 
When  the  fuse  blows,  due  to  excessive  current,  the  metallic  vapor 
which  is  formed  is  so  broken  up  by  the  pulverized  filling  that  it 
is  impossible  for  the  arc  to  be  carried  from  one  terminal  of  the 
tube  to  the  other  even  though  the  whole  is  so  tightly  enclosed  that 
there  is  no  external  effect  from  the  fusing  of  the  wire.  The  fuses 
are  made  in  various  types  and  sizes  for  different  voltages  and  cur- 
rents. It  is  evident  that  a  fuse  designed  for  a  no-volt  circuit  would 
not  be  suitable  for  use  on  a  500-volt  circuit,  and  certain  other  mod- 
ifications are  also  necessary.  For  example,  the  fuses  which  are 
used  on  lighting  circuits  are  designed  to  blow  at  their  rated  ca- 
pacity a  very  few  moments  after  this  capacity  has  been  exceeded; 
while  in  power  and  railway  work,  where  the  circuits  are  subject  to 
overloads  for  a  short  time  without  injurious  effects  to  the  appa- 
ratus, a  fuse  is  necessary  that  will  carry  this  overload  for  a  consid- 
erable period  before  having  its  temperature  sufficiently  raised  to 
break  it  down.  One  of  the  illustrations  shows  the  general  appear- 
ance of  the  fuse  ready  to  be  placed  in  a  circuit.  The  terminals  are 
so  arranged  that  the  insertion  of  the  binding  posts  is  greatly  fa- 
cilitated by  having  the  slots  which  receive  the  binding  posts  cut  at 
right  angles  to  each  other,  as  shown.  The  other  illustration  shows 
a  type  of  fuse  block  which  has  been  perfected  for  use  on  electric 
cars.  As  can  be  seen,  this  design  makes  a  cut-out  of  the  greatest 
simplicity  containing  marked  advantages  both  as  to  cheapness  and 
reliability.  The  company  also  makes  a  serviceable  cut-out  for  high- 
tension  conduit  work  which  is  especially  adaptable  to  subways. 
This  box  has  its  cover  tightly  clamped  on  and  is  claimed  to  be 
absolutely  water  tight.  Many  other  special  types  of  fuses  and 
cut-outs  are  manufactured  by  the  comoany,  all  of  them  containing 
special  features  of  safety,  accuracy  and  reliability. 



A  Novel  Trolley  Catcher 


The  accompanying  illustration  shows  an  effective  and  safe  trol- 
ley catcher,  which  has  recently  been  placed  on  the  market.  It  is 
known  as  the  Kilbourn  Trolley  Catcher,  and  contains  many  fea- 
tures of  novelty.  The  mechanical  simplicity  of  the  device  will  at 
once  commend  it  to  managers  of  high-speed  electric  roads  who 
are  constantly  on  the  lookout  for  a  thoroughly  reliable  safety  de- 
vice which  will  obviate  the  frequent  and  expensive  repairs  to  line 
work  caused  by  the  inevitable  jumping  off  of  the  wire  by  the  trol- 
ley, and  the  consequent  crashing  of  the  trolley  poles  against  spans, 


feet  is  produced  a3  follows:  The  block  projects  round  the  ends 
of  the  rod,  which  is  rectangular  in  cross  section,  and  is  provided 
with  grooves  which  fit  loosely  thereon.  A  hole  is  bored  vertically 
in  the  block  and  the  trolley  rope  fastened  to  a  pin  held  in  this  re- 
cess by  a  spring.  A  sudden  jerk  pulls  out  this  pin  a  short  distance, 
makes  it  lift  the  lid  which  is  grooved  to  fit  the  rod  similarly  to  the 
cast-iron  block,  and  causes  the  grooves  in  the  lid  to  be  in  a  dif- 
ferent line  from  those  in  the  block.  This  makes  the  moving  parts 
grip  the  rod  effectually  and  locks  the  rope. 

As  the  object  of  the  block  is  to  furnish  sufficient  gravity  to  keep 
the  trolley  cord  straight  or  free  from  kinks  at  all  times,  the  utmost 
distance  that  the  trolley  can  spring  before  being  locked  is  under 
two  inches.  This  minimizing  of  the  jump  is  one  of  the  features 
that  will  most  strongly  recommend  the  Kilbourn  catcher,  outside 
of  the  cheapness  and  durability  of  its  construction.  Wendell  & 
MacDuffie,  of  New  York,  are  the  exclusive  agents  for  the  device 
for  the  United  States.  It  was  invented  by  W.  H.  Kilbourn,  of 
Greenfield,  Mass.,  the  inventor  of  the  well-known  track  sanding 
device  which  bears  his  name. 

 ♦♦♦  

Automatic  Switches  for  Street  Railway  Tracks 


Many  street  railway  managers  throughout  the  country  fully 
appreciate  the  advisability  of  installing  electrically-operated  track 
switches  on  their  lines,  and  the  general  adoption  of  these  devices 
is  rapidly  following.  The  cost  of  placing  a  switchman  at  every 
junction,  of  course,  prohibits  this  practice,  and  any  other  way  of 
moving  a  switch  tongue,  except  automatically,  has  very  objection- 
able features.  Among  these  may  be  mentioned  unnecessary  wear 
and  tear  on  the  switch  and  serious  delays  to  traffic.  Much  trouble 
is  experienced  in  derailed  cars  where  the  switch  is  imperfectly 
thrown  by  the  motorman  leaning  out  of  his  vestibule  window  and 
trying  to  get  his  switch  set  in  a  hurry.  If,  on  the  other  hand,  it 
is  the  conductor's  duty  to  attend  to  the  switches,  he  has  to  leave 
his  platform  and  run  ahead  of  his  car,  thus  being  unable  to  watch 
either  the  trolley  rope  or  passengers,  and  generally  skipping  a 
number  of  fares. 

The  American  Electric  Switch  Company,  of  Pittsburgh,  Pa.,  is 
putting  on  the  market  a  recently  perfected  electrical  and  mechan- 
ical switch  which  is  proving  most  satisfactory  in  service.  The 
switch  is  operated  by  current  from  the  feeder  wire  passing  through 
a  strong  electromagnet  placed  in  a  box  on  the  feeder  pole.  The 
connection  between  the  armature  of  the  magnet  and  the  switch 
tongue  is  purely  mechanical,  so  that  no  delicate  electrical  ap- 
paratus has  to  be  placed  under  ground,  where  it  is  liable  to  be 
affected  by  moisture  and  dirt.  An  iron  box,  containing  the 
mechanism  for  operating  the  tongue,  is  placed  against  the  switch 
casting,  and  its  contents  protected  by  means  of  .a  stuffing  box. 
The  mechanical  connection  between  this  box  and  the  magent  box 
on  the  pole  is  made  by  rods  enclosed  in  an  iron  pipe  with  bell 
cranks  at  the  corners,  and  every  pull  on  this  rod  causes  the  switch 
to  be  thrown  to  the  opposite  position  from  which  it  is  at  the  time 
the  impulse  is  received  from  the  magnet.    A  short  section  of  trol- 
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ley  wire  a  little  distance  from  the  switch  is  insulated  from  the 
rest  of  the  trolley  wire  and  electrically  connected  through  the  mag- 
nets to  the  feeder. 

If  the  switch  is  in  the  right  position,  the  motorman  runs  by  this 
section  of  trolley  wire  with  his  controller  "off";  if  in  the  wrong 
position  he  stops  his  car  for  an  instant  while  the  trolley-wheel  is 
on  the  insulated  section,  and  in  starting  takes  sufficient  current  to 
actuate  the  switch.  Of  course  the  switch  can  be  thrown  without 
stopping  the  car,  but  this  practice  is  not  advisable,  as  unless  the 
motorman  times  the  throwing  on  and  off  of  current  accurately, 
the  operation  of  the  switch  is  liable  to  be  unsatisfactory  To  pre- 
vent all  possible  delays,  should  anything  fail  to  work  perfectly, 
or  should  the  motorman  misunderstand  its  operation,  an  auxiliary 
hand  lever  is  placed  on  the  pole,  by  means  of  which  the  switch 
may  be  thrown  mechanically.  Fuses  and  a  lightning  arrester  are 
provided  for  safety  to  the  electrical  part  of  the  mechanism.  One 
of  these  switches  has  been  in  constant  service  on  the  road  of  the 
Brooklyn  Heights  Railroad  Company  for  several  months,  and  has 
required  absolutely  no  attention.  It  is  located  at  one  of  the  busi- 
est  junctions.  In  Pittsbufg  there  are  thirty  installed,  with  equally 
satisfactory  results. 




New  Publications 


A  New  Form  of  Incandescent  Lamp 


The  accompanying  illustration  shows  a  novelty  in  incandescent 
lamps  which  has  recently  been  perfected  at  the  Crawford- Voelker 
laboratory  in  London.  The  lamp  is  peculiar  in  two  respects,  the 
filament  being  made  of  carbide 
of  titanium,  and  the  bulb  hav- 
ing the  peculiar  bifurcation 
shown  in  the  engraving.  The 
production  of  the  lamp  has  ne- 
cessarily involved  considerable 
original  research  extending 
over  a  large  field,  much  of  i 
which  was  hitherto  unexplored  I 
for  commerce.  The  lamp,  as  \ 
it  is  made  to-day,  is  hardly 
suitable  for  immediate  placing  ■ 
on  the  market,  but  those  inter- 
ested in  its  production  are  con- 
fident that  before  many  months 
its  commercial  practicability 
will  be  assured. 

Some  remarkable  results 
have  been  obtained  from  tests 
made  on  this  type  of  lamp. 
Some  tests  made  with  fifty  16- 
cp,  200-volt  lamps,  resulted  as 
follows: 

Watts    per    candle  at 

starting    2.535 

Watts  per  candle  after 

500  hours   2.845 

Watts  per  candle  after  A  NOVEL  LAMP 

1000  hours   3.35 

It  will  be  seen  from  this  that  the  manufacturers  have  good  '  eason 
in  making  the  claims  for  extremely  low  wattage. 

The  bifurcation  of  the  bulb  gives  a  much  better  insulation  of  the 
leading-in  wires  and  little  fear  of  arcing  across  the  leakage  be- 
tween the  ends  of  the  filament  on  high  voltage.  This  makes  it 
quite  possible  to  produce  a  500-volt  lamp  which  has  as  long  a 
life  as  that  now  attained  by  the  ordinary  no-volt  lamp.  When 
perfected,  the  500-volt  lamp  will  undoubtedly  be  of  considerable 
use  in  connection  with  street  railways,  not  only  for  lighting  the 
cars  themselves,  but  for  station,  car  house  and  office  lighting, 
where  the  present  system  of  lamps  in  series  often  results  in  in- 
convenient complications  with  the  wiring.  British  and  conti- 
nental engineers  are  much  interested  in  the  results  obtained  by 
Mr.  Voelker  with  this  lamp,  and  some  have  even  gone  so  far  as  to 
state  that  they  believe  the  electric  light  has  reached  a  condition 
where  it  can  compete  with  gas  on  an  equal  basis  of  expense.  It 
must  be  remembered,  however,  that  the  results  so  far  obtained 
represent  simply  laboratory  work.  So  far,  over  200,000  filaments 
have  been  made,  and  lamps  are  being  now  tested  on  many  of  the 
different  circuits  in  London  and  continental  cities.  It  is  of  interest 
to  learn  that-  William  Lawrence  Voelker,  the  inventor,  is  an 
American  citizen.  A  company  is  being  formed  to  push  the  manu- 
facture of  this  lamp,  and  it  is  expected  that  the  management  will 
not  only  be  in  able  hands,  but  that  a  strong  financial  backing  has 
become  interested  in  the  business. 


Duncan's  Manual  of  Tramways,  Omnibuses  and  Electric  Rail- 
ways, 456  pages.  Price,  five  shillings.  Published  by  T.  J. 
Whiting  &  Sons,  Ltd.,  London,  England,  1901. 
The  twenty-fourth  edition  of  this  well-known  reference  book 
and  directory  of  English  transportation  companies  resembles  its 
predecessors  in  general  appearance.  The  method  of  compiling  the 
accounts,  however,  has  been  somewhat  altered,  the  figures  being 
given  for  two  years  in  a  clear  manner,  the  column  representing  the 
figures  for  one  year  being  on  the  right-hand  side  of  the  page,  and 
that  for  the  previous  year  on  the  left-hand  side  of  the  page;  in  this 
way  no  confusion  can  result.  The  compiler  has,  as  heretofore, 
only  published  such  figures  as  are  authentic,  and  that  have  been 
obtained  from  the  reports  of  the  companies,  so  that  the  accuracy 
of  the  accounts  can  be  thoroughly  relied  upon.  The  directory  of 
street  railway  directors,  engineers,  auditors  and  other  officials  has 
been  carefully  brought  up  to  date,  and  is  of  greater  value  than 
ever. 

Manual  of  Statistics,  Stock  Exchange  Handbook.     Edited  by 
Henry  E.  Wallace.    812  pages.     Price,  $5.     Published  by 
Charles  H.  Nicoll,  New  York,  1901. 
This  well-known  manual  is  now  in  its  twenty-third  year,  and  the 
amount  of  information  which  it  contains  makes  it  a  valuable  com- 
panion to  all  interested  in  financial  matters.    The  present  volume 
contains  accounts  of  89* street  railways,  and  gives  statistical  in- 
formation regarding  their  financial  standing,  and  also  short  de- 
scriptions of  the  roads  themselves.    But  a  small  portion  of  the 
book,  however,  is  devoted  to  this  branch  of  the  stock  market,  the 
various  other  interests  occupying  the  greater  part  of  the  volume. 

Report  of  the  Twentieth  Meeting  of  the  American  Street  Rail- 
way. 342  pages.  Published  by  the  association,  190 1. 
Report  of  the  Fifth  Annual  Meeting  of  the  Street  Railway  Ac- 
countants Association  of  America.  172  pages.  Illus.  Pub- 
lished by  the  association,  1901. 
The  promptness  which  characterizes  the  business  and  proceed- 
ings of  the  two  national  associations  of  this  country  is  marked  by 
the  short  time  which  elapses  between  the  holding  of  the  annual 
meetings  and  the  appearance  of  the  verbatim  and  corrected  reports 
of  the  association,  as  published  by  the  secretaries.  The  proceedings 
of  both  associations  were  replete  with  more  than  the  usual 
amount  of  information  in  the  form  of  papers  and  discussion,  so 
that  the  labor  required  in  preparing  reports  of  this  kind  and  ob- 
taining corrected  revisions  of  their  remarks  from  the  speakers 
who  took  part  in  the  discussion  is  considerable  and  far  more  than 
anyone  who  has  never  undertaken  anything  of  this  kind  can  real- 
ize. Each  report  is  prefaced  by  a  handsome  steel  engraving  of 
the  respective  president,  both  good  likenesses.  In  addition,  the 
report  of  the  American  Street  Railway  Association  contains  re- 
productions of  the  pages  of  the  very  tasteful  menu  provided  at  the 
annual  banquet,  and  a  complete  list  of  the  attendants,  and  both 
reports  give  a  copy  of  the  constitution  and  by-laws  and  a  list  of 
the  members  of  the  association. 

Water  Power.  By  Joseph  P.  Frizell,  595  pages.  Illustrated. 
Price,  $5.  Published  by  John  Wiley  &  Sons,  New  York, 
1901. 

This  book  is  an  outline  of  the  developments  and  application  of 
the  energy  of  flowing  water,  and  having  already  passed  through 
two  editions,  promises  to  take  a  prominent  place  in  the  literature 
of  hydraulic  engineering.  The  author  has  had  much  experience  in 
the  practical  development  of  hydraulic  undertakings,  and  he  com- 
bines the  theoretical  principles  of  his  subject  with  their  practical 
application  in  a  way  which  not  only  holds  the  student's  interest, 
but  enables  a  much  clearer  understanding  of  this  branch  of  me- 
chanics than  it  is  ordinarily  possible  to  obtain.  The  volume  is 
profusely  illustrated  with  a  class  of  illustrations  which  show  the 
construction  of  the  various  devices  described,  and  the  various 
steps  of  construction  of  dams,  flumes,  etc.  This  book  will  be 
found  as  serviceable  to  the  working  engineer  as  to  the  student, 
and  all  those  who  are  connected  with  the  engineering  problems 
connected  with  the  installation  of  water-wheels  or  the  building  of 
dams  will  find  in  its  pages  much  that  will  simplify  their  work. 
While  the  work  is  in  no  sense  elementary,  higher  mathematics 
being  used  where  it  seems  more  advisable,  there  are  but  few  por- 
tions of  it  that  cannot  be  readily  understood  by  any  technical 
man.  The  large  interest  at  present  taken  in  the  development  of 
water  powers  and  its  intimate  connection  with  street  railway  build- 
ing in  new  localities  gives  an  added  value  to  the  subject. 
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After  the  St.  Louis  Companies 

With  the  councils  of  Chicago,  Cleveland  and  other  cities  wrest- 
ling with  the  street  railway  problems,  of  course  St.  Louis  cannot 
afford  to  be  "out  of  date,"  and  consequently  there  has  recently 
been  introduced  in  the  House  of  Delegates  of  that  city  a  batch 
of  ordinances  and  amendments  to  ordinances  containing  balm  for 
one  hundred  and  one  street  railway  evils.  It  might  not  be  too 
much  to  say  that  it  is  impossible  to  keep  track  of  the  numerous 
ordinances  and  amendments,  but  certainly  the  most  unique 
bill  that  has  found  its  way  into  the  House  is  one  which 
provides  that  but  a  2-cent  fare  shall  be  charged  passengers  who 
are  not  provided  with  seats.  Heretofore  in  various  cities  there 
has  been  much  talk  of  introducing  a  measure  of  this  kind,  but 
the  "stand-up"  fare  so  proposed  has  always  been  3  cents.  Not 
to  be  oudone,  the  St.  Louisans  have  gone  one  (cent)  better,  and 
the  ordinance  has  really  been  placed  before  the  lawmakers. 

Substantial  Recognition 

The  Union  Traction  Company,  of  Philadelphia,  and  the  Indiana 
Railway  Company,  of  South  Bend,  Ind.,  announced  just  previous 
to  Christmas  that  they  had  decided  to  increase  the  wages  of  their 
employees,  which  was  certainly  an  opportune  time  for  making 
such  announcements.  Besides  these  announcements  of  increases 
in  wages  many  were  the  companies  that  had  devised  plans  for 
lending  to  the  cheer  of  their  employees  at  this  festival  of  festivals. 
Probably  the  most  generous  of  these  other  announcements  were 
those  of  the  Schuylkill  Traction  Company,  of  Norristown,  Pa.,  and 
the  Syracuse  Rapid  Transit  Company,  of  Syracuse,  N.  Y.  The 
former  unfolded  to  its  employees  a  plan  for  dividing  among  them 
10  per  cent  of  the  gross  earnings  of  a  stated  week  before  the  holi- 
day season.  It  so  happened  that  the  week  decided  upon  was  not 
an  ideal  one,  so  far  as  weather  conditions  were  concerned.  There 
being  an  appreciable  decrease  in  the  earnings  for  that  week,  the 
company  announced  that  the  following  week's  receipts  would  be 
divided.  Not  only  did  the  motormen  and  conductors  benefit  by 
this  generosity,  but  the  power  station  employees,  track  walkers 
and  others  were  included.  Every  employee  of  the  Syracuse  Rapid 
Transit  Company  received  a  cash  present  of  from  $3  to  $5,  and  the 
good  tidings  were  conveyed  to  them  by  placards  placed  in  the 
various  barns,  stations,  etc.,  of  the  company.  This  notice  read: 
Employees  Syracuse  Rapid  Transit  Railway  Company: — In  recog- 
nition of  faithful  and  efficient  service  during  the  past  year  the-  com- 
pany will  give  each  of  its  employees  a  cash  present.  The  fore- 
man of  each  department  will  distribute  the  gifts  on  Christmas 
morning.  The  notice  of  increase  in  wages  of  the  motormen  and 
conductors  of  the  Union  Traction  Company  and  the  Indiana  Rail- 
way Company  were  posted  in  the  car  houses  of  these  companies 
on  Dec.  24.  The  wages  of  the  employees  of  the  Union  Traction 
Company  were  increased  from  18  to  19  cents  an  hour,  and  the  new 
schedule  became  operative  on  Jan.  1.  About  5000  men  are  affect- 
ed. Eighteen  months  ago  this  company  voluntarily  increased  the 
wages  of  its  employees  iy2  cents  an  hour. 

Consolidation  Opposed  by  City  in  Atlanta 

Negotiations  between  the  city  of  Atlanta  and  H.  M.  Atkinson, 
looking  to  an  agreement  of  terms  for  a  consolidation  of  the  differ- 
ent public  utility  corporations  in  Atlanta  represented  by  Mr.  At- 
kinson, have  been  declared  off.  Mr.  Atkinson  and  the  special  com- 
mittee from  the  city  have  failed  to  agree,  and,  as  a  result,  the  At- 
lanta Rapid  Transit  Company,  the  Georgia  Electric  Light  Com- 
pany and  the  properties  of  the  Atlanta  Railway  &  Power  Company 
may  not  be  consolidated,  as  proposed. 

The  point  in  which  Mr.  Atkinson  and  the  committee  could  not 
agree  is  said  to  have  been  that  regarding  the  taxation  of  the  com- 
bined properties.  Mr.  Atkinson,  it  is  said,  declared  it  was  his 
understanding  that  the  limit  of  $2,200,000  for  the  first  ten  years  of 
the  agreement  should  be  upon  the  entire  properties  both  inside 
and  outside  the  city.  The  committee,  however,  held  to  it  that  this 
limit  was  to  be  upon  the  property  inside  the  city,  and  that  it 
could  have  nothing  to  do  with  the  property  outside.  That  was 
the  main  point  of  difference.  Section  4  of  the  agreement,  as  drawn 
by  the  city  attorney,  stipulated  that  should  the  assessment  for  city 
taxation  on  the  consolidated  properties  for  ad  valorem  taxation 


during  the  ten  years  following  the  adoption  of  the  ordinance,  be- 
ginning with  the  year  1902,  exceed  the  sum  of  $2,200,000,  then  there 
should  be  deducted  from  the  amount  paid  to  the  city  annually  as 
a  percentage  of  the  companies'  gross  receipts,  whatever  sum  is 
paid  on  the  tax  assessment  in  excess  of  the  $2,200,000.  The  city's 
assessment  on  the  properties  at  present  is  nearly  $1,600,000,  while 
the  properties  outside  the  city  are  assessed  at  about  $600,000  more. 
The  rate  of  ad  valorem  taxation  in  the  city  is  1%  per  cent.  The 
agreement  as  prepared  by  the  committee  provided  that  in  the  event 
the  assessment  of  the  property  in  the  city  exceeded  $2,200,000  dur- 
ing the  first  ten  years,  or  $3,000,000  during  the  second  ten  years, 
or  $3,500,000  during  the  third  ten  years,  then  the  company  should 
be  entitled  to  a  rebate  of  this  excess  at  the  rate  of  1%  per  cent  on 
the  sum  paid  in  as  a  percentage  of  the  gross  receipts  annually.  It 
was  decided  that  for  the  first  three  years  of  the  agreement  the 
company  should  pay  to  the  city,  in  addition  to  its  ad  valorem  taxes, 
1  per  cent  per  year  of  its  gross  receipts:  during  the  next  three 
years,  2  per  cent  per  year;  during  the  next  two  years,  3  per  cent 
per  year;  during  the  next  two  years,  4  per  cent  per  year,  and  5  per 
cent  each  year  from  that  time  until  the  expiration  of  the  franchise. 
The  report  of  the  special  committee  of  the  Council,  appointed  to 
consider  the  application  of  Mr.  Atkinson,  is  dated  Dec.  18,  1901, 
and  after  reciting  the  plans  for  repealing  the  present  ordinances, 
restricting  consolidation,  etc.,  the  report  continues: 

Sec.  3.  The  above  ordinances,  and  agreements  therein  set  forth,  are  made 
and  passed  upon  the  consideration  growing  out  of  the  following  clauses  of 
this  section,  which  Mr.  Atkinson  represents  said  companies  are  willing  to  ac- 
cept and  undertake,  and  it  is  a  condition  precedent  to  the  consummation  of 
the  consents,  grants,  rights  and  powers  herein  ordained  that  the  several 
companies  named  in  the  first  section  of  this  ordinance  shall,  within  ten 
days  from  date  of  adoption  of  this  ordinance,  file  with  the  clerk  of  this 
Council  a  copy  or  an  extract  from  the  minutes  of  their  board  of  directors, 
showing  that  the  terms  of  this  ordinance  has  been  considered  by  said  board, 
and  they  have  accepted  its  provisions  and  agreed  to  all  its  terms,  and  if  a  new 
company  is  formed  in  and  by  said  consolidation,  like  writtten  evidence  of 
agreement  of  the  terms  of  this  ordinance  shall  be  filed  with  said  clerk  within 
five  days  of  its  organization.    The  clauses  referred  to  are  as  follows: 

(a)  Said  companies  as  now  operated,  or  if  hereafter  consolidated,  shall  pay 
into  the  treasurer  of  the  city  of  Atlanta  the  sum  of  $50,000  within  five  days 
after  the  adoption  of  this  ordinance. 

(b)  Said  companies,  as  now  operated,  or  if  hereafter  consolidated,  shall, 
beginning  with  the  first  Monday  in  February,  1903,  annually  pay  into  the 
treasury  of  the  city  of  Atlanta  from  the  gross  receipts  of  said  companies  each 
year,  from  all  of  said  properties — street  railway,  light,  power  and  heat — 
whether  operated  within  or  without  the  city  limits,  as  follows: 

From  the  gross  receipts  of  all  said  companies  and  properties  for  the  first 
three  years,  beginning  with  the  year  1902,  a  sum  equal  to  1  per  cent  thereof 
annually. 

From  the  gross  receipts  from  all  said  companies  and  properties  for  the 
years  1905,  1906  and  1907,  a  sum  equal  to  2  per  cent  thereof  annually. 

From  the  gross  receipts  from  all  said  companies  and  properties  for  the 
years  1908  and  1909  a  sum  equal  to  3  per  cent  thereof  annually. 

From  the  gross  receipts  of  all  said  companies  and  properties  for  the  years 
1910  and  1911  a  sum  equal  to  4  per  cent  thereof  annually. 

From  the  gross  receipts  from  all  said  companies  and  properties  for  the 
years  following  1911,  and  until  the  end  of  this  agreement,  a  sum  equal  to  5  per 
cent  thereof  annually. 

Sec.  4.  Should  the  assessment  for  city  taxation  on  the  said  consolidated 
properties  for  ad  valorem  tax  during  the  ten  years  following  the  adoption 
of  this  ordinance,  beginning  with  the  year  1902,  exceed  the  sum  of  $2,200,000, 
then  there  shall  be  deducted  from  the  amount  above  agreed  to  be  paid  to 
the  city  annually  whatever  sum  is  paid  on  said  assessment  in  excess  of 
$2,200,000. 

In  like  manner  whatever  sum  is  paid  to  the  city  annually  on  ad  valorem 
tax  on  assessments  in  excess  of  $3,000,000  during  the  ten  years  beginning  with 
1912  shall  be  deducted  from  said  agreed  annual  payment  to  the  city. 

During  the  remaining  term  of  this  agreement  whatever  sum  is  paid  to  the 
city  annually  on  ad  valorem  tax  on  assessments  in  excess  of  $3,500,000  shall  be 
deducted  from  said  agreed  annual  payments  to  the  city. 

Sec.  5.  Said  consolidated  companies  shall  grant  transfers  on  tickets  sold 
on  any  line  except  over  parallel  or  contiguous  routes. 

Sec.  8.  At  the  first  meeting  of  the  General  Council  in  January  of  each  year 
the  Mayor  shall  appoint  a  board  of  railway  and  light  commissioners  consist- 
ing of  one  Alderman,  two  Councilmen  and  two  citizens,  whose  duty  it  shall 
be  to  make  examinations  of  the  books,  papers  and  records  of  said  consolidated 
companies,  ascertain  each  year  the  correct  amount  of  its  gross  receipts  and 
report  such  findings  to  the  first  meeting  of  the  General  Council  in  February 
of  each  year.  Said  companies,  separate  or  through  their  consolidated  officers, 
shall,  at  the  same  meeting  file,  under  oath,  1  statment  showing  annual  gross 
receipts  of  each  and  all  said  companies  and  properties. 

These  statements  and  reports  shall  cover  the  calendar  year,  viz.:  from 
Jan.  1  to  Dec.  31  of  year  preceding  each  February  at  which  said  reports  are 
made. 
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Sec.  7.  The  terms  of  the  railway,  light,  power  and  heat  grants  or  fran- 
chises now  held  by  said  companies  shall  in  nowise  be  extended  by  this 
settlement  nor  by  this  ordinance,  but  said  grants  or  franchises  shall  expire  as 
now  fixed  by  their  terms  or  by  the  operation  of  law. 

Sec.  8.  All  ordinances  and  parts  of  ordinances  in  conflict  with  this  ordi- 
nance are  hereby  repealed. 



Annual  Meeting  of  the  Southwestern  Gas,  Electric  and 
Street  Railway  Association 

Final  arrangements  have  been  perfected  for  the  fourth  annual 
meeting  of  the  Southwestern  Gas,  Electric  &  Street  Railway  As- 
sociation, which  is  to  be  held  in  San  Antonio,  April  18,  19,  20  and 
21.  There  is  every  indication  that  there  will  be  a  larger  attend- 
ance at  the  convention.  Some  very  important  papers  are  to  be 
presented,  as  the  following  programme  shows: 

Fuel  Oil,  by  H.  F.  MacGregor,  general  manager  Houston  Elec- 
tric Street  Railway  Company,  Houston,  Tex. 

Flat  Rate  Evil,  by  T.  D.  Miller,  general  manager  Dallas  Gas  & 
Steel  Company,  Dallas,  Tex. 

Progress  Clubs  of  Texas,  by  E.  H.  Jenkins,  president  San  An- 
tonio Traction  Company,  San  Antonio,  Tex. 

Office  Management  of  Street  Railways,  by  J.  H.  Stuart,  secre- 
tary Waco  Street  Railway  &  Electric  Company,  Waco. 

Inspection  and  Inside  Wiring,  by  Warren  B.  Reed,  New  Or- 
leans, La. 

How  to  Increase  the  Business,  by  A.  E.  Judge,  general  manager 
Tyler  Electric  Company,  Tyler,  Tex. 

Personal  Injury  and  Damage  Cases,  by  F.  E.  Scovill,  superin- 
tendent Austin  Rapid  Transit  Company,  Austin,  Tex. 

J.  F.  Strickland,  general  manager  Electric  Company,  Waxa- 
hachie,  is  to  present  a  paper,  the  subject  of  which  has  not  been 
chosen. 

The  officers  of  the  association  are:  H.  F.  MacGregor,  presi- 
dent; E.  H.  Jenkins,  vice-president;  F.  H.  Stuart,  secretary;  J.  D. 
Miller,  Treasurer. 



A  Plausible  Impostor 


We  have  heard  a  number  of  complaints  recently  in  regard  to  a 
swindler  who  seems  to  be  operating  principally  among  manufac- 
turers of  street  railway  supplies.  He  represents  himself  as  an 
Englishman  connected  either  with  some  well-known  tramway  or 
commercial  house  abroad,  and  after  talking  about  placing  a  good- 
sized  order,  generally  succeeds  in  effecting  a  small  loan.  It  is 
needless  to  say  that  this  is  the  last  seen  of  either  the  borrower  or 
the  money.  The  man  travels  under  several  names  and  is  described 
as  being  about  5  feet  8  inches  in  height,  of  good  appearance  and 
from  25  to  30  years  old. 



PERSONAL  MENTION 


MR.  GEO.  H.  GIBSON,  of  the  Westinghouse  Company's  Pub- 
lishing Department,  was  married  Dec.  25  to  Miss  Jackson,  of 
Chicago. 

MR.  F.  W.  ZIMMERMAN,  formerly  of  the  Atlanta  Railway  & 
Power  Company,  has  been  appointed  general  manager  of  the 
Aurora  Street  Railway  Company. 

MR.  D.  A.  BELDEN,  of  Aurora,  111.,  has  been  appointed  gen- 
eral manager  of  the  combined  properties  of  the  Atlanta  Railway  & 
Power  Company,  and  of  the  Atlanta  Rapid  Transit  Company. 

MR.  C.  F.  FRANKLIN,  who  has  held  a  number  of  prominent 
positions  with  steam  roads,  has  been  appointed  general  manager 
of  the  Toledo,  Columbus,  Springfield  &  Cincinnati  Railway,  now 
under  construction  between  Lima  and  Bellefontaine,  O. 

MR.  A.  P.  JENKS  has  left  the  New  York  office  of  the  General 
Electric  Company  to  return  to  Schenectady,  where  he  will  be  con- 
nected with  Mr.  W.  B.  Potter.  His  many  friends  will  be  glad  to 
learn  that  his  new  position  is  of  considerably  greater  importance 
than  the  one  he  leaves. 

MR.  JOHN  HAYWARD  GLOVER,  secretary  and  treasurer 
of  the  Jewett  Car  Company,  of  Newark,  O..  is  dead.  Mr.  Glover 
was  prominently  identified  with  the  Baltimore  &  Ohio  Railroad 
for  a  number  of  years,  and  became  associated  with  the  Jewett  Car 
Company  only  a  few  months  ago. 

MR.  CHARLES  N.  ARMATAGE  has  been  appointed  superin- 
tendent of  the  freight  and  express  departments  of  the  United  Trac- 
tion Company,  of  Albany,  N.  Y.  Mr.  Armatage  has  had  consid- 
erable railway  experience,  and  was  at  one  time  assistant  super- 
intendent of  the  Buffalo  division  of  the  West  Shore  Railroad. 


MR.  B.  P.  CRAFTS,  of  Boston,  has  been  appointed  superin- 
tendent of  the  Saginaw  Valley  Traction  Company,  of  Saginaw, 
Mich.,  to  succeed  Mr.  Lloyd  M.  Richardson.  Mr.  Richardson 
was  compelled  to  resign  because  of  the  death  of  his  father,  whose 
estate  is  so  large  as  to  require  Mr.  Richardson's  undivided  atten- 
tion. 

MR.  ALONZO  F.  WALTER,  formerly  auditor  of  the  Boston 
Northern  Street  Railway  Company,  of  Boston,  Mass.,  has  been 
appointed  general  superintendent  of  the  Michigan  Traction  Com- 
pany, of  Kalamazoo,  Mich,  to  succeed  Mr.  R.  L.  Rand,  who  will 
superintend  the  construction  of  an  electric  railway  to  connect  Bat- 
tle Creek  and  Jackson. 

MR.  A.  C.  GOUDIE,  formerly  general  manager  of  the  Cuban 
Electric  Company,  Havana,  has  recently  become  associated  with 
the  firm  of  Wendell  &  MacDuffie,  New  York  City.  During  his 
connection  with  the  Cuban  Electric  Company,  Mr.  Goudie  had 
charge  of  the  construction  and  operation  of  the  electric  road  from 
Regla  to  Guauabacoa. 

MR.  ERNEST  WOODRUFF  has  resigned  as  president  of  the 
Atlanta  Railway  &  Power  Company,  to  take  effect  Jan.  1,  1902. 
He  will  be  succeeded  by  Mr.  D.  A.  Belden,  of  Aurora,  111.,  as 
mentioned  above.  Mr.  Woodruff  has  been  connected  with  the 
Atlanta  Railway  &  Power  Company  for  about  ten  years,  as  presi- 
dent, vice-president  and  general  manager,  and  for  the  last  five 
years  has  been  president  of  the  company. 

MR.  J.  MILLAR,  formerly  assistant  master  mechanic  of  the 
Chicago  Union  Traction  Company,  and  for  so  many  years  master 
mechanic  of  the  North  Chicago  Street  Railroad  previous  to  con- 
solidation, has  been  appointed  master  mechanic  of  the  Interna- 
tional Traction  Company,  of  Buffalo,  where  there  is  abundant  op- 
portunity for  the  exercise  of  the  ability  Mr.  Millar  has  displayed  in 
his  many  years'  experience  as  master  mechanic  of  large  properties. 

MR.  GEORGE  L.  RIVES,  who  is  to  be  Corporation  Counsel 
of  New  York,  has  resigned  from  the  New  York  Rapid  Transit 
Commission,  and  will  be  succeeded  by  Mr.  John  Claflin.  Mr.  Claf- 
lin  served  as  a  member  of  the  commission  from  1894  to -May  10, 
1899,  and  resigned  when  it  was  doubtful  whether  the  city  would 
ever  see  the  rapid  transit  railroad  constructed  according  to  the 
plans  of  the  commission.  Mr.  Claflin's  resignation  in  1899  was  at 
the  time  Mr.  Orr  resigned  as  president  of  the  Chamber  of  Com- 
merce. As  the  president  of  the  Chamber  of  Commerce  Mr.  Orr 
was  a  member  of  the  Rapid  Transit  Board  ex-officio,  and  Mr. 
Claflin  resigned  to  allow  Mr.  Orr  to  become  a  regular  member  of 
the  commission. 

MR.  L.  B.  STILLWELL,  electrical  director  of  the  Rapid 
Transit  Construction  Company  of  New  York,  who  made  a  recent 
trip  abroad  with  certain  officers  and  other  engineers  of  the  Rapid 
Transit  Company,  visited,  while  in  Italy,  the  Lecco  three-phase 
railway,  now  being  installed  by  Ganz  &  Company,  and  made  a 
study  of  its  equipment.  Other  cities  visited  were  London  and 
Paris,  where  investigations  were  conducted  on  the  recent  under- 
ground railways  in  those  cities,  and  Baden,  Switzerland,  where 
the  works  of  Brown,  Boveri  &  Company  were  inspected.  At  the 
latter  plant  some  3000-kw  generators  direct  connected  to  steam 
turbines  were  under  construction,  and  attracted  considerable 
attention  from  the  visitors. 

MR.  H.  H.  ADAMS,  master  mechanic  of  the  North  Jersey 
Street  Railway  Company,  has  resigned  to  accept  the  position  of 
superintendent  of  motive  power  of  the  United  Railways  &  Electric 
Company,  Baltimore,  Md.  Mr.  Adams  has  been  connected  with 
the  operation  of  the  road  he  leaves  for  a  number  of  years,  and  the 
change  he  has  made  is  regretted  alike  by  his  superiors  and  the 
men  in  the  shops.  In  token  of  their  friendship  and  esteem  they 
presented  him  on  Dec.  31,  the  date  of  his  leaving  the  company's 
employ,  with  a  handsome  silver,  tea  set  and  many  good  wishes  for 
a  happy  and  prosperous  New  Year  and  success  in  his  new  posi- 
tion. Mr.  Adams'  successor  as  master  mechanic  is  Mr.  F.  F.  Bod- 
ler,  his  former  assistant,  and  recently  master  mechanic  of  the  Jer- 
sey City,  Hoboken  &  Paterson  Street  Railway  Company. 

MR.  E.  A.  STANLEY,  manager  of  the  English  Electric  Rail- 
way &  Tramway  Carriage  Works,  of  Preston,  England,  arrived 
in  this  country  Dec.  21  on  the  Campania,  for  a  visit  of  about  four 
weeks.  Mr.  Stanley  is  well  known  among  the  car  builders  of  this 
country,  having  gone  to  the  English  works  of  which  he  is  now  the 
manager,  directly  from  the  Jackson  &  Sharp  Works,  in  July,  1898. 
He  has  been  abroad  continuously  ever  since.  Previous  to  his  con- 
nection with  Jackson  &  Sharp  Mr.  Stanley  was  connected  with 
the  Gilbert  Car  Manufacturing  Company,  and  has  a  high  reputa- 
tion as  a  designer  and  constructor  of  cars.  His  English  factory 
has  been  most  successful,  and  although  it  has  been  in  operation 
for  only  a  little  over  two  years,  it  has  been  extended  from  its  orig- 
inal building  capacity  of  600  cars  a  year,  on  the  basis  of  top-seat 
56-passenger  cars,  so  that  during  the  last  year  over  700  cars,  on 
this  basis,  were  turned  out.  The  works  employ  about  850  men. 
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The  Embarrassment  of  the  Everett-Moore  Syndicate 

In  another  column  of  this  issue  will  be  found  a  full  account  of 
the  business  troubles  of  what  is  popularly  known  as  the  Everett- 
Moore  syndicate,  and  which  culminated  last  week  in  the  transfer 
of  the  financial  interests  of  the  syndicate  to  a  committee  of  Cleve- 
land bankers.  We  feel  sure  that  both  Mr.  Everett  and  Mr.  Moore, 
together  with  their  associates,  will  have  the  sympathy  and  hearty 
good  will  of  the  electric  railway  companies  of  the  country  in 
their  embarrassment,  which  from  present  appearances  seems  only 
temporary.  These  gentlemen  have  done  much  to  advance  electric 
railway  development  in  this  country,  both  for  city  and  interurban 
service,  and  their  roads  have  become  justly  celebrated  as  being 
pioneers  in  many  improvements,  which  have  subsequently  been 
adopted  on  other  systems.  According  to  the  accounts  which  have 
reached  us,  the  financial  difficulties  which  were  encountered  by 
the  syndicate,  and  which  were  the  immediate  cause  of  the  embar- 
rassment, were  brought  on  more  directly  by  the  extensive  tele- 
phone enterprises  in  which  they  were  engaged  than  by  their  con- 
struction and  consolidation  of  electric  railways.  Those  of  the 
latter  properties  which  they  had  completed  are  in  good  condition, 
and  the  prospects  for  business  are  excellent.  There  is  no  reason 
to  believe  that  the  syndicate  would  not  have  carried  all  of  its 
projects  to  a  successful  completion  if  the  present  prosperous  state 
of  the  country  had  not  caused  a  large  draft  on  the  money  market, 
making  capital  hard  to  get  and  securable  only  at  high  interest 
rates.  We  are  glad  to  say  that,  according  to  present  appearances, 
all  of  the  syndicate's  railway  properties  which  are  in  operation 
certainly  seem  to  be  solvent,  and  the  prospects  of  those  which  are 
under  construction  are  promising,  to  say  the  least.  The  finances  of 
the  combination  are  now  in  the  hands  of  a  particularly  strong  set  of 
Cleveland  bankers,  the  members  of  the  syndicate  themselves  are 
men  of  both  natural  and  financial  ability,  and  in  the  present  pros- 
perous state  of  the  country,  particularly  of  that  portion  in  which 
the  properties  are  located,  the  straightening  out  of  the  entanglement 
can  be  a  matter  of  only  a  short  time. 

Bicycle  Competition 

There  was  a  time  not  so  long  ago  when  many  a  trolley  mana- 
ger's soul  was  worried  by  the  manner  in  which  the  bicycle  de- 
prived him  of  fares.  In  some  places  it  did  seem  as  though  the 
whole  community  had  gone  awheeling  and  had  no  further  use  for 
any  other  means  of  locomotion.  But  the  whirligig  of  time  has 
taken  another  spin,  and  while  the  bicycle  still  enjoys  patronage, 
it  has,  indeed,  fallen  from  its  high  estate  as  ruler  of  the  worlds 
of  sport,  society,  locomotion  and  rapid  transit.  The  wheel  is  still 
being  used  in  large  numbers  for  business  and  pleasure,  but  we 
doubt  if  any  street  railway  manager  now  figures  on  the  thousands 
of  nickels  of  which  it  is  robbing  him  or  cuts  down  service  because 
it  makes  his  cars  run  empty.  This  winter  the  absence  of  the 
wheels  from  the  streets  of  many  cities  where  they  once  thronged 
has  excited  comment.  But  bicycles  were  never  much  ridden  in 
winter,  and  they  will  be  back  again  next  summer  in  force.  The 
trolley  pursues  meantime  its  wonted  path,  less  harassed  than  be- 
fore by  the  scorcher  and  the  tyro,  both  seeking  death  under  its 
reluctant  wheels. 

Car  Advertising  Oddities 

Various  methods  are  adopted  from  time  to  time  to  attract  the 
attention  of  passengers  to  the  advertisements  which  are  carried 
in  the  cars,  but  the  latest  device  that  hails  from  Wisconsin  is 
apparently  the  shrewdest  of  the  lot.  A  flour  company  at  La 
Crosse  has  put  "ads"  in  the  street  cars,  and  offers  a  barrel  of 
its  product  to  anybody,  not  connected  with  the  company,  who  will 
report  the  first  passenger  car  found  without  the  "ad"  of  the  flour. 
It  would  appear  to  be  the  purpose  of  the  concern  to  have  its  "ad" 
purposely  omitted  from  some  car  at  some  time,  but  even  if  this 
were  not  the  intention,  it  does  look  as  though  the  street  car  "ads" 
in  La  Crosse  were  going  to  be  watched  pretty  closely  for  a  while. 
By  the  time  this  note  of  the  method  is  printed  the  first  barrel  of 
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flour  will  have  been  wdn,  but' it  is  evident  that  the  game  can  be 
placed  the  yea/' a'rou'nd 'with  any  article  under  the  sun  that  is  to 
be'p'Ushed  into  'notoriety.1  Indeed,  the  scheme  has  some  aspects 
which' would  triable  fire  Street  car,  like  the  innocent  fan  motor, 
to  aid  indulgence  Jn'1  the  gambling  habit  upon  the  part  of  those 
who  have  time  to  while  away,  and  the  "missing  ad"  may  yet  take 
its  place  with  the  "missing  word"  as  a  provocative  to  the  excite- 
ment and  gaiety  of  nations. 

Street  Car  Education 

,  Possibly  the  remai;k  ,is  not  original  with  us  that  few  people 
■know  how  to  ridein  a  street  car,;  and  we  are  perfectly  willing  to 
have  someone  enjoy  the  credit  of  getting  off  that  truth  if  therebey 
■its  general  acceptance  ,  is  promoted.  The  trouble  is  that  most 
passengers  imagine  that  [when  they  haye  paid  their  fare  that  is 
the  end  of  their  responsibility.  In  reality,  their  responsibility 
durjng  the  ride  'for  [which  they , have  thus  contracted  has  but 
begun.  We;  are  heartily  glad  to  note, ;  this  serious  and  essential 
transportation  axiom  enlarged  upon  in  the  Pittsburgh  Times, 
which  bravely  and  gravely  devotes  nearly  a  column  to  the  cap- 
tion of  this  editorial  note.  The  author  of  the  neat  little  sermon 
asserts— arid  who  shall  say  him  nay?— that  there  are  lots  of  good 
folk  w  ho  can  neither  get  on  a  car  properly  nor  off  it,  and  who  do 
not  know  how  to  conduct  themselves  while  on  the  car.  They  hail 
it  from  the  wrong  side  of  the  street  or  on  the  wrong  side  of  the 
right  side.  They  fall  all  over  everybody  when  they  get  on,  they 
knock  everybody  down  when  they  get  off.  They  never  have  the 
fare  ready,  and  they  never  ask  for  a  transfer  until  "transfer  time" 
is  over  and  past.  In  short,  if  there  is  anything  they  can  do  to 
madden  the  busy,  tense  conductor,  or  make  the  trip  a  misery  to 
fellow  passengers,  it  is  done.  We  are  not  describing  "ideal"  or 
fictitious  personages,  but  simply  taking  the  heads  of  discourse 
of  our  unknown  Pittsburgh  friend  and  brother. 

And  then,  "Move  up  in  front."  This  Pittsburgh  critic  points 
out  that  such  an  adjuration  should  hardly  be  necessary,  but  we  all 
know  that  the  conductor  does  not  say  it  for  fun  or  from  mere 
habit: 

It  is  never  necessary  for  the  conductor  to  tell  the  educated  rider 
to  move  forward,  but,  that  the  mass  are  utterly  uneducated,  so  far 
as  the  trolley  is  concerned,  is  shown  by  the  fact  that  they  nearly 
all  stand  as  near  the  door  as  possible,  and  subject  themselves, 
as  well  as  everybody  else,  to  the  maximum  of  inconvenience,  and 
will  not  budge  until  they  are  pushed  forward.  You  can  see  the  dif- 
ference between  the  educated  and  the  uneducated  at  a  glance  by 
the  very  manner  in  which  they  sit  down.  The  latter  sit  as  if  they 
expected  the  car  to  jump  from  under  them  at  any  moment,  like 
a  balky  horse,  and  they  stow  themselves  so  unscientifically  that 
their  feet  are  liable  to  be  trodden  upon  by  those  passing  through 
the  aisle,  and  though  their  position  is  uncomfortable  they  are  apt 
to  take  up  at  least  one-third  more  room  than  they  are  legitimately 
entitled  to. 

At  first  glance,  we  were  inclined  to  think  that  the  Pittsburgh 
journalist  was  writing  merely  about  his  neighbors  and  fellow 
townsmen,  but,  after  all,  his  remarks  seem  to  have  the  wider 
range  of  application  and  publicity  that  we  are  now  giving  to  them. 
A  trolley  school  of  deportment,  presided  over  by  some  competent 
person,  is  the  next  innovation  in  order. 

Vice  Diffusion  by  Trolley 

We  have  seen  many  hard  sayings  and  dark  accusations  leveled 
against  the  trolley,  but  the  strangest  complaint  is  surely  that 
which  was  embodied  in  the  remarks  made  at  a  recent  meeting  of 
the  Central  New  York  Farmers'  Club  in  Utica,  when  the  relations 
of  the  trolley  to  agriculture  were  discussed.  One  of  the  speakers, 
and  he  the  president,  said,  "I  fear  that  if  the  trolley  extends  much 
further  it  will  prove  an  injury  to  the  farming  community,  in  some 
directions  at  least.  The  country  is  the  nursery  of  virtue,  the  place 
where  the  children  are  brought  up  to  strong  manhood.  Now, 
the  trolley,  as  we  had  example  in  New  Hartford,  carries  the  vices 
of  the  city  to  the  country  and  spreads  its  evils  abroad  to  the  det- 
riment of  the  community.  It  is  claimed  that  the  trolley  will  in- 
crease the  price  of  farm  lands,  but  that  will  only  be  making  it 


more  difficult  for  the  young  man  to  own  a  farm  of  his  own.  The 
trolley  doubtless  injures  business  in  the  small  villages."  All  we 
can  say  is  that  if  the  virtue  of  the  country  is  of  such  a  hothouse 
kind  that  the  fresh  air  let  into  a  rural  community  by  the  trolley 
is  going  to  injure  it,  then  the  sooner  a  tougher  sort  of  virtue  is 
produced  the  better.  How  about  the  virtue,  culture,  enterprise, 
new  ideas  and  general  toning  up  that  the  trolley  has  brought  into 
many  a  group  of  isolated,  backward  farming  homes?  It  would  be 
interesting  to  know  just  what  the  vices  taken  into  New  Hartford 
by  the  trolley  were,  whether  there  actually  were  any,  and  whether 
they  did  not  get  into' that  center'of  purity  and  simplicity  over 
some  other  tracks.  Such  talk  about  the  superior  virtue  of  the 
countryside  that  cannot  stand  the  introduction  of  the  trolley 
makes  us  not  a  little  weary  and  disgusted. 

Fortunately,  American  farmers  are  not  in-  general  creatures  of 
bigotry  and  prejudice,  and  at  this  very  meeting  many  of  them 
spoke  up  at  once  for  the  trolley  and  had  good  words  to  say  for 
it.  John  W.  Wood  said  he  thought  the  trolley  the  greatest  revolu- 
tionizer  of  the  age  and  is  going  to  be  a  great  benefit  to  the  farmer. 
"As  to  the  vices  of  the  city  intruding  themselves  upon  the  coun- 
try," he  said,  "I  think  the  virtues  of  the  latter  will  offset  their  evil. 
The  country  will  be  benefited  as  well  as  the  city,  especially  when 
freight  cars  are  introduced.  But  you  must  get  out  of  the  rut  of 
peddling  in  the  city  and  have  instead  a  market.  A  market  such  as 
they  have  in  other  cities  is  the  proper  thing.  The  trolley,  from 
the  standpoint  of  the  farmer,  cannot  be  made  a  success  without  a 
market  place.  I  don't  think  the  trolley  will  have  a  tendency  to 
reduce  the  size  of  farms,  and  I  for  one  am  not  in  favor  of  small 
farms.  We  are  not  all  adapted  to  the  intense  farming  which  the 
small  farm  calls  for." 

Another  member  urged  with  truth  that  the  trolley  so  far  from 
killing  the  life  that  there  was  on  the  farm,  was  bringing  new  life 
to  it,  while  another  remarked  wittily  that  if  the  country  had  so 
much  virtue  to  export,  the  trolley  was  there  to  ship  it  to  the 
wicked  city  where  it  was  so  greatly  needed.  On  the  whole,  the 
trolley  came  very  well  out  of  the  fray,  and  when  Central  New 
York  gets  more  of  it  we  don't  suppose  its  percentage  of  virtue  will 
be  the  smallest  fraction  less  than  it  is  now. 

The  Finances  of  Interurban  Electric  Railways 

One  of  the  striking  developments  of  electric  railway  traction 
during  the  last  three  or  four  years  has  been  the  construction  of 
interurban  electric  railways.  At  first  these  were  naturally  exten- 
sions of  city  lines,  which  had  been  electrically  equipped,  and  whose 
new  motive  power  allowed  them  successfully  to  extend  to  adjoining 
suburbs  and  towns  to  which  street  transportation  by  the  old  horse- 
car  system  would  have  been  too  tedious  and  costly.  From  this 
modest  beginning  nearby  towns  were  gradually  connected,  until 
now  a  special  type  of  electric  railway,  radically  different  from  its 
predecessor,  the  city  road,  is  a  common  and  popular  form  of  elec- 
tric railway  engineering  and  investment.  Indeed,  so  successful 
have  the  early  projects  of  this  nature  been,  that  interurban  electric 
railways  are  now  being  projected  and  constructed  by  the  whole- 
sale along  the  highways  and  through  the  fields  of  most  of  our 
prosperous  States,  and  they  are  rivaling  in  extent  and  traffic  many 
of  the  shorter  steam  railroad  systems  of  the  country.  That  a  large 
part,  if  not  most,  of  the  interurban  railways  which  have  been  con- 
structed up  to  the  present  time  are  legitimate  additions  to  the 
transportation  facilities  of  the  country,  and  that  they  are,  and  will 
be  able,  to  sustain  themselves  and  earn  a  good  profit  for  their  owners 
there  is  no  question.  The  interurban  electric  railway  possesses 
many  intrinsic  merits,  and  if  judiciously  installed,  with  due  regard 
to  possible  gross  e'arnings  and  inevitable  expenses,  and  if  con- 
structed with  a  consideration  of  the  future,  as  well  as  of  the  present, 
little  difficulty  will  usually  be  found  in  securing  the  capital  neces- 
sary for  their  completion. 

It  cannot  be  denied,  however,  that  the  very  fact  that  the 
greater  part  of  the  interurban  roads  which  have  been  built  have 
shown  an  excellent  profit  has  led  to  the  impression,  more  or  less 
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widely  diffused,(  th^it ■  all,  roads  of  this  kind, are  Golcondas,  which 
need  only  to  be  built  to  turn  into  the  pockets  of  their  .promoters 
and  stocldiol'ders'' inexhaustible  streams  of  wealth.  Nothing  is  fur- 
ther from  the  truth1,  and /while  ;we  Have  on  many  occasions  ( pointed 
out  the  advantages,'  which,  roads  of  this  kind  .possess/ if 'properly 
constructed,;  we  deem  it  equally -pur  duly  to  sound  a  note  of;  warn- 
ing that  i  greater!  discretion,  must  be  used  in  the  construction  of 
these  roads  if  builders ''expect  to'recoup  their  investments  in  them 
and  return  a  reasonable  'profit'  to  the  Stockholders.  Thefe  is  no 
doubt  that  many  of  the.  errors  !wh,ich'  jivere  ^.Qiifmitted  ih|  f He  early 
days  of  steam  railroading,  and  to  a  certain  extent' in  electric  rail- 
roading in  this  country,  are  being  repeated  in  certain  States  at  the 
present  time  in  the  case  of  inferurban  electric  railways,  as  anyone 
can  judge  who  has  watched  the  number  of  papers  of  incorporation 
taken  out  at  the  capitals  of  nearly  all  of  our  larger  States,  or  who  has 
had  occasion  to  inspect  some  of  the  many  projects  of  this  kind 
which  are  brought  to  the  bankers  of  our  largest  cities  for  assist- 
ance in  financing.  So  many  of  these  cases  have  been  brought  to 
our  attention  that,  in  view  of  the  fact  that  our  legislatures  in  the 
various  States  will  undoubtedly  be  very  busy  during  the  next  two 
or  three  months  in  grinding  out  charters  for  new  railway  com- 
panies, and  as  spring  is  not  far  off,  when  many  of  such  companies 
will  naturally  commence  active  construction,  this  may  be  an  appro- 
priate time  to  refer  to  some  of  the  rocks  which  may  cause  shipwreck 
unless  care  is  taken  in  advance  to  avoid  them. 

Perhaps  the  first  fact  to  be  borne  in  mind  by  the  promoter  and 
general  investor  in  this  class  of  railways  is  the  important 
one  that  interurban  railways  to  be  successful  must  de- 
pend upon  other  conditions  than  simply  that  electric  mo- 
tive power  is  used.  There  is  no  use  in  running  cars  if 
there  is  no  one  to  ride  on  them,  or  of  extending  roads 
through  practically  barren  territory  in  the  hope  that  popula- 
tion will  follow  the  car.  This  can  be  done  in  some  cases,  but 
that  a  riding  population  can  be  assured  by  the  construction  of 
even  the  best  interurban  railway  is  something  upon  which  reliance 
cannot  be  implicitly  placed.  It  is  also  a  fact  which  electrical  en- 
gineers and  promoters  should  realize  as  soon  as  possible  that  be- 
cause a  certain  community  can  support  a  steam  road  it  is  by  no 
means  certain  that  they  can  support  a  parallel  electric  road,  or 
an  electric  road  instead  of  a  steam  road.  Electricity  has  beaten 
steam  in  the  fight  for  traffic  in  so  many  localities  that  some  people 
seem  to  believe  that  an  electric  road  can  live  where  a  steam  road 
cannot,  but  nothing  is  further  from  the  truth.  Each  has  its  own 
particular  field,  and  that  of  the  electric  road  is  not  that  of  a 
sparsely  settled  territory,  where  the  distances  traveled  are  long 
and  the  service  infrequent.  Undoubtedly  an  electric  road  running 
motor  cars  every  hour  in  a  territory  of  this  kind  would  carry  more 
people  than  a  steam  road  running  a  train  once  or  twice  a  day,  but 
the  steam  road  might  be  able  to  make  that  train  pay  operating  ex- 
penses, while  the  electric  cars  would  not,  even  if  they  stopped  at 
every  corner  and  landed  passengers  at  the  doorsteps  of  the  houses 
where  they  wished  to  go. 

A  second  consideration  to  be  borne  in  mind  in  interurban 
electric  railroading  is  that,  as  in  city  construction,  it  is  poor  econ- 
omy to  attempt  to  use  light  construction  and  poor  material.  We 
speak  of  this  because,  while  the  principles  of  good  railway  engineer- 
ing are  well  defined,  a  considerable  part  of  the  interurban  railways 
now  being  built  are  not  being  carried  out  by  engineers  or  others 
with  experience  in  electric  railroading,  but  by  promoters  whose 
idea  seems  to  be  simply  to  construct  a  road  which  will  run  for  two 
or  three  years,  or  for  a  long  enough  time  to  make  a  showing  upon 
which  the  property  can  be  sold.  The  result  is  a  50  or  60-lb.  rail, 
often  on  no  ballast,  insufficient  feeders,  light  cars  and  a  cheap  and 
uneconomical  power  station ;  in  other  words,  a  construction  which 
will  inevitably  go  to  pieces  within  a  half  a  score  of  years  or  less, 
but  usually  after  the  original  owners  have  sold  out,  thus  adding  to 
the  aggregate  length  of  useless  and  undesirable  electric  track. 

Still  a  third  fact  to  be  remembered  by  railway  builders  and 
investors,  and  this  applies  to  city  roads  as  well  as  to  interurban 


properties,  is  that. the  .expense  of  the  first  three.years  of  a  railroad 
property  affords  no  criterion  of  the  true  operating  expenses. 
When  a  road  starts  everything  is  'new ;  the  car  bodies,  trucks  and 
motors  will  probably' during  tnis  time  require  very 1  few-  repairs ; 

the  roadbed  is,  or  should:  be',1  of , good' construction,  ,and  'very  little 

.    1 .  !  ',      I ...  1     '  1    lit  'i :    1  •',      L  '  1  I J  |i  1 1  ;  1  ., 
will  be  needed  by  it  in  the^way  of  maintenance  and  ■  upkeep ;  the 

power  station  is  also  presumably  up  to  date  in  equipment,  and 
the  road  as  a  whole  will  run  for  a  considerable  time  with  the  ex- 
penditure of  very  little  money  in  the  way  of  maintenance.  Unfor- 
tunately, however,  this  condition  will  not  keep  up.  indefinitely,  as 
"moth  and  rust  will  corrupt,"  parts  will  wear  and  armatures 
and  fields  will  burn  out.  It  is  safe  to  say  that,  considering  not 
only  the  wear  to  which  parts  are  subjected  but  also  the  improve- 
ments in  apparatus  which  are  certain  to  be  made,  twenty  years 
is  the  maximum  life  of  practically  every  part  of  an  electric  rail- 
way except  its  franchise,  and  the  life  of  most  parts  is  very  much 
less  than  this  period.  A  conservative  allowance  for  depreciation 
of  even  a  well-built  and  up-to-date  plant  would  be  at  least  10  per 
cent  of  the  gross  receipts,  and  we  know  of  some  companies  who 
charge  off  for  current  renewals  and  a  depreciation  fund  as  much  as 
20  oer  cent  of  their  gross  receipts. 

There  are  many  other  factors  which  go  to  make  up  the  suc- 
cessful interurban  electric  railway,  such  as  the  possibility  of  haul- 
ing light  freight  and  thus  providing  an  additional  source  of  in- 
come, careful  economy  and  judicious  management.  All  of  these 
and  many  other  points,  which  have  been  discussed  many  times 
in  these  pages,  often  account  for  the  difference  between  a  profit 
and  a  deficit.  The  duties  and  requirements  of  the  manager  of  the 
interurban  and  city  railway,  which  is  working  on  a  slight  margin 
between  operating  expenses  and  gross  receipts,  are  multifarious 
and  call  for  the  exercise  of  the  greatest  discretion  and  ability. 
These  are,  however,  subjects  which  affect  more  the  operation  of 
the  road  after  it  has  been  built  rather  than  the  main  prin- 
ciples which  govern  or  should  govern  the  construction  of  the 
road  in  the  first  place.  We  lay  special  stress  on  these  points  from 
the  fact  that  not  only  do  the  interests  of  the  road  themselves 
suffer,  but  the  general  industry  is  affected  adversely  by  the  con- 
struction of  a  non-paying  property,  as  so  much  capital  as  is  re- 
quired in  its  construction  is  tied  up  from  investment  in  companies 
which  would  pay  a  return,  and  the  fact  that  it  is  so  tied  up  acts 
as  a  deterrent  on  the  investment  of  other  funds  in  electric  railways. 

The  New  York  Central  Tunnel  Disaster. 

The  terrible  accident  which  occurred  on  the  morning  of  Jan.  8 
in  the  Park  Avenue  tunnel  of  the  New  York  Central  Railroad 
again  demonstrates  the  unsuitableness  of  steam  as  a  motive  power 
for  underground  tunnels  in  city  transportation  service.  As  far  as 
the  evidence  appears  at  the  present  time,  the  tunnel  was  fully  pro- 
tected by  block  signals  which,  however,  could  not  be  seen  by  the 
engineer  of  the  rear  train  on  account  of  the  steam  and  smoke 
emitted  by  both  locomotives  in  the  tunnel.  An  official  hearing 
will  undoubtedly  be  had  as  to  whether  the  engineer  of  the  rear' 
train  was  negligent,  but  whether  this  was  so  or  not  it  is  self-evi- 
dent that  in  misty  or  snowy  weather,  and  snow  was  falling  at  the 
time  of  the  accident,  the  amount  of  steam  and  smoke  ejected  into 
the  atmosphere  by  the  locomotives  makes  it  extremely  difficult  to 
follow  any  system  of  visual  signals.  The  accident,  then,  simply 
emphasizes  the  crying  necessity  for  a  change  in  the  motive  power 
used  in  the  tunnel  from  steam  to  electricity,  and  coining  as  it  does 
on  the  heels  of  a  Grand  Jury  inquiry  and  presentment,  the  con- 
demnation of  the  tunnel  by  the  Board  of  Health  and  the  popular 
agitation  on  the  subject  last  summer,  it  seems  hardly  possible  that 
the  change  to  electric  power  can  long  be  delayed.  The  form  that 
this  will  take  is,  of  course,  to  be  decided,  or  at  all  events  an- 
nounced, by  the  New  York  Central  people  in  case  they  have  de- 
cided upon  the  most  desirable  method.  It  seems  almost  impos- 
sible to  imagine,  however,  that  they  have  not  done  something  def- 
inite in  the  way  of  plans  for  electrical  equipment  during  the  last 
six  months,  and  we  look  for  an  early  announcement  that  they  have 
decided  upon  an  early  change  from  steam  to  electricity. 
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The  Manhattan  Elevated  Railroad 


The  electrical  equipment  of  the  elevated  lines  of  New  York  City 
is  rapidly  approaching  completion.  On  Dec.  30  the  first  train  to  be 
operated  electrically  over  any  considerable  section  of  the  road  was 
run  on  the  Second  Avenue  division.    The  power  station  had  been 


remarkable  installation.    Later  the  train  will  be  used  in  regular 

passenger  service. 

Through  the  courtesy  of  the  Manhattan  Railway  Company  the 
accompanying  photographs  of  the  work,  as  it  is  at  present,  were 
obtained.  These  are  some  of  the  first  to  be  secured  of  the  com- 
pleted machines  and  apparatus,  of  which  the  drawings  were  pub- 
lished in  the  Street  Railway  Journal  a  year  ago.  The  magni- 
tude of  the  units,  the  many  novel  features  combined  in  the  construc- 
tion and  equipment  of  the  power  house,  and  the  importance  of  the 
service  to  be  given,  make  this  one  of  the  most  interesting  central 
stations  in  the  world.  The  total  overload  capacity  is  twice  as  great, 
and  the  voltage  generated  in  the  armatures  five  times,  that  found 
at  the  Niagara  Falls  power  plant.  The  engines  are  of  a  new  type 
for  electrical  stations,  having  a  combination  of  horizontal  and  verti- 


FRONT  AND  REAR  VIEWS  OF  Sooo-KW  GENERATING  UNIT 


started  some  weeks  before,  and  everything  is  now  in  readiness  for 
the  substitution  of  electricity  for  steam  on  the  Second  Avenue  di- 
vision, the  first  to  be  operated  electrically.  Enough  motor  cars  have 
not  yet  arrived,  however,  to  make  this  change  all  at  once,  and  the 
electrical  trains  will  probably  be  sandwiched  in  between  those  drawn 
by  steam  locomotives,  until  the  entire  line  is  equipped.  Invita- 


VIEW  IN  BOILER  HOUSE 


cal  cylinders.  Each  unit  consists  of  two  distinct  engines,  direct- 
coupled  to  a  5000-kw  Westinghouse  11,000- volt  generator,  placed 
between  them.  At  75  r.  p.  m.,  the  normal  speed,  current  at  25  cycles 
is  produced.  The  cranks  are  placed  at  an  angle  of  135  deg.,  so 
that  eight  impulses  are  received  by  the  shaft  during  each  revolu- 
tion, and  this,  together  with  the  great  weight  of  the  revolving  field, 
approximately  190  tons,  renders  an  auxiliary  fly-wheel  unnec- 
essary. Two  views  of  one  of  these  mammoth  generating  sets,  by  far 
the  largest  so  far  installed  anywhere,  are  given,  that  taken  from 


ONE  OF  THE  EXCITER  UNITS 


tions  were  issued  for  Thursday,  Jan.  9,  when,  the  formal  official 
trip  was  made,  and  the  president,  directors  and  a  number  of 
prominent  engineers  and  financial  men  had  a  chance  to  inspect  the 


the  back  of  the  unit  being  made  when  the  engine  was  running. 

The  exciters  consist  of  direct-connected  generating  sets.  The 
engines  are  from  the  Harrisburg  Foundry  &  Machine  Company, 
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Harrisburg,  Pa.,  and  are  of  the  tandem  compound  type,  having 
a  speed  of  220  r.p.m.  The  dynamos  were  built  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  are  of  250  kw 
capacity.  These  exciting  sets,  of  which  there  are  four  in  all,  are 
placed  under  the  switchboard  galleries.    The  e.  m.  f.  of  the  ex- 


citing current  is  250  volts,  and  it  is  distributed  to  the  alternators 
by  a  separate  switchboard. 

The  steam  piping  of  the  entire  plant  was  contracted  for  by  the 
McLeod  Company,  of  Chicago,  and  its  installation  is  well  ad- 
vanced. A  large  number  of  the  Babcock  &  Wilcox  boilers,  of 
which  there  are  to  be  sixty-four,  of  500  hp  each,  are  already  in 
operation,  as  seen  from  the  accompanying  view  of  the  boiler  room. 
These  boilers  are  equipped  with  Roney  mechanical  stokers,  which 


MOTOR-OPERATED  OIL-BREAK  SWITCHES 

allow  the  plant  to  use  any  variety  of  coal.  It  has  been  estimated 
that  were  hand  firing  used,  fully  270  men  would  be  required  in 
the  boiler  room  alone,  but  that  with  the  Roney  stokers  90  men  are 
sufficient.  All  the  auxiliaries,  such  as  feed  water  pumps,  con- 
densers, etc,  are  operated  by  electric  motors,  so  that  no  exhaust 
steam  is  available  for  heating  the  feed  water.  The  economizers, 
which  were  supplied  by  the  Green  Fuel  Economizer  Company,  of 
Matteawan,  N.  Y.,  and  contain  8102  tubes,  will,  however,  be  amply 
sufficient  to  raise  the  temperature  of  the  feed  water  before  it  enters 
the  boilers,  to  300  degs.,  if  not  considerably  higher.    The  main 


headers  are  under  the  engine  room  floor,  just  south  of  the  switch- 
board galleries.  The  connection  between  the  headers  and  the  high- 
pressure  cylinders  of  the  engines  are  made  by  arched  14-in.  pipes, 
as  shown  in  the  view  of  the  engine,  herewith,  the  position  being 
such  that  all  the  advantages  of  a  short  connection  between  cylinder 


and  header  are  obtained.  From  the  high-pressure  cylinder  a  16-in. 
pipe  runs  to  the  receiver,  between  the  high  and  low-pressure  cyl- 
inders. The  rear  view  of  the  generating  unit  shows  the  exhaust 
pipes,  which  are  joined  together  by  a  "Y"  in  the  basement  and  lead 
directly  to  the  Worthington  jet  condensers. 

The  view  of  the  rotary  converter  shows  one  of  the  two  which 
have  been  installed  in  sub-station  No.  7,  located  at  Third  Avenue 
and  Ninety-Ninth  Street.   All  of  the  seven  sub-stations  are  built  on 


ONE  OF  THE   1 500-KW  ROTARY  CONVERTERS 

similar  lines,  and  contain  apparatus  of  the  same  types,  so  that  fa- 
miliarity with  one  allows  of  the  employees  being  transferred  to 
any  nthcr.  The  rotary  converters  are  rated  at  1500  kw  for  con- 
tinuous service,  and  will  stand,  for  a  period  of  several  hours,  a 
load  of  2250  kw,  or  3000  hp.  They  are  of  Westinghouse  make,  and 
are  the  largest  rotaries  ever  built.  They  run  at  250  r.  p.  m.,  and 
have  a  normal  potential  on  the  direct-current  side  of  625  volts. 
Current  from  the  sub-stations  is  delivered  directly  to  the  third  rail, 
no  direct-current  feeders  being  used  on  the  elevated  structure. 
Each  rotary  receives  current  at  approximately  390  volts  from  a 
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bank' ,pf ,  tljr^  550-ky  ^W^stirjghouse,  transformers.  (A  vi^w  is 
giWrii'qf.the^^  ojie'^of'.tTT.e'  s^b-'staljions,  ( 

,011  llie  j8po  cars  which .^jj^ljijiiatpiy , fpijm, tli^  rollingsto'c.k,  300 
l^y^peje^  contracted  fprvpnd  .spip'e!  already!  s.hippe,d.' .  Tjhe  "Wason 
Mqjfjifactiiring  Company. jfjit  S.pxihjmeJ'p^  J^j3.s^,J  tepgi'vjed  .tljie  order 
for '250  car's,  and  the  American  Gar  &  Foundry  Company,  of  St. 
L6ui's; 'M'o:,  for  the  rest.  ■•  Eight"  hundred'  trucks" have  -also  been 
ordered,1  divided  equally  between  these  two  companies. 

The  train  control  is  by  the  multiple  unit  system,  made  by  the 
General  Electric  Company,  of  Schenectady,  and  Westmghouse  air 


,  ;        Deppt  Transfer  Business  at  Kankakee 


TRANSFORMERS  IN  SUB-STATION 

brakes  will  be  placed  on  all  cars.  A  special  type  of  heater  has  been 
designed  for  this  service  by  the  Consolidated  Car-Heating  Com- 
pany, of  Albany,  N.  Y.,  which  received  the  order  for  21,600  heaters. 
Van  Dorn  couplers  will  be  used.  The  cars  will  be  run  in  five-car 
trains,  with  a  motor  car  at  each  end  and  in  the  middle,  and  two 
"intermediates"  as  trailers. 

The  engineers  and  contractors  for  this  gigantic  enterprise  are 
to  be  congratulated  at  the  rapidity  with  which  the  work  has  been 
carried  out.  During  the  entire  construction  of  the  buildings  and 
.the  installation  of  the  apparatus,  the  greatest  harmony  has  existed, 
and  the  original  plans  have  been  carried  out  almost  to  the  letter. 
Had  any  lack  of  smoothness  been  present  in  the  construction,  or 
had  the  work  been  "held  up"  by  the  non-arrival  of  supplies  or  ap- 
paratus when  they  were  needed,  great  expense  would  have  un- 
doubtedly resulted  to  the  company,  and  the  directors  showed  great 
wisdom  in  selecting  for  positions  of  responsibility  only  such  men 
whose  past  experience  fitted  them  for  undertaking  a  power  trans- 
mission scheme  of  this  magnitude.  The  success  which  has  at- 
tended the  installation  of  the  electrical  equipment  on  the  elevated 
roads  of  New  York  promises  its  reliable  operation.  The  many 
novel  features  in  the  electrical  equipment  of  the  Manhattan  Rail- 
way have  made  it  the  subject  of  much  interest,  and  its  future  will 
be  closely  watched  by  both  technical  and  financial  men. 




Not  content  with  the  improvements  already  made  to  its  system, 
the  Seattle  Electric  Company  has  recently  devised  plans  for  divert- 
ing from  the  cable  to  the  electric  lines  much  of  its  heavy  traffic,  thus 
doing  away  with  many  transfers.  Permits  for  double-tracking  one 
line,  and  constructing  a  number  of  connecting  switches  have  recent- 
ly been  obtained. 


The  Kankakee;  (111. J  Electric  Railway  Company  has  for  some 
time  .carriedi  on  a,  passenger  transfer,  business  between  the  various 
railroad  depQ'.tSiip  ,th.ajt  'city,  which'  is  ;si,milar  to  the  omnibus  serv- 
ice for  transferring  passengers  between  depots  in  the  large  cities 
of  the  country.  There  are  three  important  railroad  depots  in 
Kankakee.  A  person  traveling  from  a  point  on  one  of  these  rail- 
roads can  buy  a  through  ticket  to  a  point  on  any  other  railroad, 
passing  through  Kankakee,  which  will  include  the  transfer  via 
electric  cars  from  one  depot  to  the  other,  in  Kankakee,  and  in- 
cludes also  transfer  of  baggage.  The  baggage  transfer  is  done 
with  wagons,  as  there  is  not  sufficient  business  to  justify  running 
baggage  cars.  The  price  of  the  transfer  coupon  on  the  through 
railroad  ticket  is  25  cents.  It  would  seem  that  in  many  small 
towns  a  similar  business  could  be  carried  on  by  the  street  railways 
more  economically  than  by  omnibuses,  provided  the  street  rail- 
way routes  touched  all  depots. 

 ♦♦♦  

New  Car  Houses  of  the  International  Traction  Company 


The  season  which  has  just  closed  has  been  one  of  great  activity 
for  the  Buffalo-Niagara  Falls  Traction  Company,  a  great  per- 
centage of  the  Pan-American  visitors  having  visited  the  Falls  by 
way  of  the  trolleys,  which  it  was  frequently  necessary  to  run  on  a 
two-minute  schedule.  In  order  that  the  company  might  success- 
fully cope  with  the  multitude,  it  was  early  seen  that  additional 
provision  must  be  made.  The  car  lines  terminated  without  a 
loop  or  "Y,"  at  the  foot  of  Falls  Street,  in  Niagara  Falls,  so  there 
was  a  crying  need  for  better  facilities  for  handling  passengers,  and 
for  avoiding  the  bunching  of  cars,  interfering  with  the  car  sched- 
ule, and  a  general  "tie-up." 

A  place  in  which  to  house  extra  cars,  preparatory  to  the  return 
of  the  multitudes  to  Buffalo,  was  also  needed;  the  nearest  car 
house  being  fully  a  mile  from  the  heart  of  the  city.  A  very  com- 
modious car  house  has  consequently  been  built  on  Riverway, 
facing  the  State  Park,  and  extending  back  to  Prospect  Street, 
with  an  alley  between.  From  this  new  terminal  station  Superin- 
tendent Edward  McDonald  will  direct  all  business.  The  Buffalo 
cars  turn  off  from  Falls  Street  to  Prospect,  to  Niagara,  to  River- 
way,  and  complete  the  loop  to  Falls  Street  again.  At  night  the 
cars  enter  the  house  at  the  Prospect  Street  entrance,  there  being 
ten  tracks,  two  of  which  are  the  special  work  tracks  and  pits. 
Eight  tracks  pass  through  into  the  Riverway  half  of  the  building, 
across  the; alley  from  the  Prospect  Street  entrance:  this  part  is  also 
under  cover,  but  open  for  dray  and  hack  traffic.  The  old  car  house 
property  on  Main  Street  has  been  abandoned,  as  have  also  the 
car  houses  at  Tonawanda,  for  the  storing  of  cars,  those  at  Hertel 
Avenue,  Buffalo,  and  the  new  Niagara  Falls  houses  doing  the 
work  of  caring  for  extras  and  sheltering  the  rolling  stock  over 
night.  The  car  pits  of  the  new  house  are  steam  heated,  a  large 
boiler  being  erected  for  the  purpose.  Where  the  steam  pipes  must 
of  necessity  run  overhead,  they  are  encased  in  regulation  cover- 
ing, to  prevent  condensation  as  far  as  possible.  The  buildings  are 
well  lighted  throughout,  with  guards  placed  around  each  cluster 
of  lamps  to  prevent  accidental  breakage  from  swinging  trolley 
poles.  There  is  a  blacksmith  shop,  repair  shop,  fireproof  oil  and 
grease  house,  waiting  rooms  for  passengers  and  employees,  bag- 
gage and  check  room,  reading  room,  and  all  necessary  equipment 
of  a  thoroughly  up-to-date  car  house. 

The  International  Traction  Company  has  also  relaid  a  con- 
siderable amount  of  track  this  season  at  the  Falls.  The  city  paved 
over  a  mile  of  Buffalo  Avenue,  and  the  railway  company  rebuilt  its 
double  tracks  on  that  avenue.  Following  out  the  new  practice, 
the  company  put  down  a  great  deal  of  "T"  rail,  which  is  used  en- 
tirely on  a  strip  of  land  over  which  they  have  the  right  of  way. 
Traffic  was  at  times  so  great  that  even  the  new  car  house  could  not 
accommodate  all  the  cars,  and  a  crosstown  line  near  the  city  limits 
was  utilized  as  a  siding. 

To  facilitate  the  removal  of  flat  wheels,  a  section  of  track  over 
the  repair  pit  of  the  new  car  house  is  made  removable,  in  order 
that  the  wheels  may  be  lowered  into  the  pit,  after  which  they  are 
rolled  into  a  larger  opening,  where  axle  gear  may  be  removed, 
or  other  repairs  made;  a  crane  being  stationed  at  this  point  for 
the  removal  of  wheels  or  motors  from  the  pit.  More  extensive 
repairs  are  made  in  Buffalo,  the  armatures  to  be  rewound  being 
carried  back  and  forth  on  a  work  car. 


In  a  Florida  town,  with  a  population  of  261,  there  is  operated  a 
street  railway  system  of  one  and  one-half  miles.  The  road  is  op- 
erated by  horses,  and  is  now  paying  a  10  per  cent  dividend  on  the 
stock. 
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Financial  Embarrassment  of  the  Everett-Moore  Syndicate 


On  Jan.  2  the  financial  affairs  of  the  Everett-Moore  syndicate,  own- 
ing or  controlling  a  number  of  urban  and  interurban  electric  rail- 
ways'in  Ohio,  Indiana  and  Michigan,  and  an  extensive  system  of 
local  and  long-distance  telephone  lines  in  Ohio  and  Michigan, 
passed  into  the  control  of  a  committee  composed  of  seven  prominent 
bankers  of  Cleveland.  This  action  was  taken  as  the  result  of  tem- 
porary financial  embarrassment  on  the  part  of  the  syndicate,  which 
has  been  affected  for  some  time  past  by  the  stringency  in  the  money 
market.  The  latest  reports  tend  to  show  that  the  railway  properties 
of  the  syndicate  are  prosperous,  and  the  committee  of  bankers  ex- 
presses the  belief  that  the  concern  is  entirely  solvent,  and  that  its 
embarrassment  will  be  only  temporary.  The  syndicate  is  said  to 
control  more  than  1200  miles  of  electric  lines,  with  many  new  ex- 
tensions still  in  course  of  construction. 

The  committee  referred  to  above  has  organized  by  electing  H. 
R.  Newcomb  as  chairman,  and  E.  C.  Tillotson  as  secretary,  and 
has  given  out  the  follwing  statement : 

STATEMENT 

"It  became  apparent  some  time  ago  to  some  of  the  members  of 
the  Everett-Moore  syndicate,  so-called,  that  on  account  of  the  tight 
money  situation  in  the  different  centers  where  they  were  financing 
some  of  their  enterprises,  that  although  in  their  opinion  they  owned 
several  million  dollars'  worth  of  property  over  and  above  their  lia- 
bilities, that  they  would  be  unable,  without  temporary  assistance, 
to  meet  their  obligations  which  were  about  to  become  due,  and  the 
obligations  of  some  of  the  corporations  which  were  controlled  by 
them.  Many  of  these  obligations  arose  from  the  fact  that  the  syn- 
dicate were  engaged  in  the  construction  of  a  number  of  enterprises 
which  were  not  yet  full  completed,  requiring  large  amounts  of 
money  to  pay  for  labor  and  materials  in  the  construction. 

"These  enterprises  are  lines  of  telephone  and  street  railways 
situated  throughout  Ohio  and  some  in  Michigan.  Among  those 
which  have  been  partly  constructed,  but  are  still  not  completely  up 
to  the  plans  of  the  syndicate,  are  such  companies  as  the  Cuyahoga 
Telephone  Company,  the  United  States  Telephone  Company,  the 
Federal  Telephone  Company,  the  Stark  County  Telephone  Com- 
pany, the  Columbiana  County  Telephone  Company,  the  People's 
Telephone  Company  of  Detroit,  the  Wood  County  Telephone  Com- 
pany, and  a  number  of  other  companies  in  which  the  Federal  Tele- 
phone Company  is  the  controlling  factor.  The  Reserve  Construc- 
tion Company  has  large  liabilities  and  practically  no  assets. 

"The  syndicate  were  also  recently  disappointed  in  being  unable 
to  complete  the  negotiations  for  the  raising  of  a  large  sum  of  money 
upon  certain  bonds  and  stocks  belonging  to  them,  which  would  have 
furnished  them  with  ready  funds,  and  which  negotiations  they  had 
reason  to  believe,  until  ten  days  ago,  would  result  favorably. 

"Some  of  the  members  of  the  syndicate,  when  it  became  apparent 
to  them  that  many  of  their  liabilities  which  were  coming  due  about 
Jan.  1  could  not  be  met,  called  together  some  of  their  personal 
advisers  to  advise  with  them  as  to  what  was  best  to  be  done,  among 
them  H.  R.  Newcomb,  Calvary  Morris,  E.  G.  Tillotson  and  John 
Sherwin. 

"These  gentlemen  examined  very  fully  into  all  of  the  affairs  of 
those  composing  the  syndicate,  and  were  furnished  with  very  full 
and  complete  information.  Over  a  week  was  spent  with  the  syndi- 
cate members  going  over  their  personal  affairs,  and  the  affairs  of 
the  various  companies  in  which  they  were  interested,  and  which 
they  control.  They  are  largely  interested  in  and  control  the  fol- 
lowing street  railroad  properties : 

"The  Cleveland  Electric  Railway  Company,  the  Detroit  United 
Railway  Company,  the  Toledo  Railways  &  Light  Company,  the 
Northern  Ohio  Traction  Company,  the  Cleveland,  Painesville  & 
Eastern  Railroad  Company,  the  Detroit  &  Toledo  Shore  Line  Rail- 
road Company,  and  the  Lake  Shore  Electric  Railway  Company.  All 
were  found,  hardly  without  exception,  in  good  condition,  perfectly 
solvent,  and  in  no  wise  embarrassed. 

"They  found  further  from  their  investigations  that  in  the  tele- 
phone situation,  while  among  its  different  elements  it  had  many 
companies  that  had  fully  completed  their  equipment,  and  were  on 
a  paying  basis,  that  there  were  others  that  needed  material  assist- 
ance. They  also  found  that  so  far  as  the  personal  affairs  of  the 
members  of  the  syndicate  were  concerned  that  their  equities  were  in 
their  opinion  largely  in  excess  of  the  liabilities,  and  that  in  their 
judgment  all  of  the  personal  creditors  could  be  paid  without  doubt 
from  the  assets,  and  several  hundred  thousand  dollars  put  into  the 
completing  of  the  properties. 

"They  found  that  there  were  in  Cleveland  upward  of  thirty  (30) 
banks  that  were  their  creditors,  and  that  these  banks  held  the  choic- 
est of  the  securities  and  most  of  the  equities. 

"The  gentlemen  who  had  examined  into  the  condition  of  these 


affairs  thought  it  wise  to  call  together  representatives  of  the  Cleve- 
land banks  to  discuss  the  situation  with  them.  The  result  was  that 
three  or  four  meetings  of  representatives  of  nearly  all  of  the  banks 
have  been  held  within  the  past  three  or  four  days,  and  the  whole 
matter  thoroughly  gone  over  and  discussed.  At  some  of  these 
meetings  the  Everett-Moore  syndicate  was  represented  by  their  rep- 
resentatives, and  were  attended  by  some  of  the  members  of  the 
syndicate  itself.  They  expressed  the  utmost  confidence  in  the  de- 
velopment of  their  various  enterprises,  and  of  their  large  earning 
rower  when  developed. 

"Everybody  at  the  meeting  realized  the  great  work  that  has  been 
accomplished  in  the  past  few  years  throughout  Ohio  and  Michigan 
by  the  activity  and  energy  of  the  men  composing  the  Everett-Moore 
syndicate,  and  believe  thoroughly  that  just  as  far  as  their  enter- 
prises appear,  they  are  deserving. 

"Messrs.  Everett  and  Moore  stated  that  they  were  perfectly  will- 
ing to  turn  all  of  their  matters  and  properties  over  to  a  committee 
that  should  be  appointed  to  handle  them  in  connection  with  them- 
selves to  preserve  the  most  equities,  with  the  belief  that  when  their 
properties  were  developed  and  creditors  paid  there  would  be  a  sub- 
stantial amount  to  return  to  them. 

"To  this  end,  and  with  a  view  of  obtaining  the  attention  of  the 
gentlemen  most  experienced  in  such  affairs,  and  in  whom  the  Cleve- 
land parties  had  entire  confidence,  and  in  the  belief  that  all  creditors 
living  away  from  Cleveland  would  have  the  same  confidence,  the 
following  gentlemen  were  chosen  as  a  committee :  H.  R.  New- 
comb, Myron  T.  Herrick,  J.  J.  Sullivan,  Calvary  Morris,  Kaufman 
Hays  and  E.  G.  Tillotson.  This  committee  was  given  power  to  fill 
any  vacancies,  or  add  to  their  number.  As  soon  as  the  committee 
organized  they  added  Mr.  W.  G.  Mather  as  a  seventh  member  of  the 
committee.  These  gentlemen  were  selected,  not  especially  on  ac- 
count of  any  interest  directly  involved,  but  because  of  their  well- 
known  ability  and  integrity.  At  the  time  the  committee  was  or- 
ganized Colonel  Herrick  stated  publicly  that  he  could  not  give  the 
matter  much  time,  and  as  soon  as  things  were  in  shape  he  would 
retire  from  the  committee,  but  that  he  was  heartily  in  sympathy 
with  what  was  being  done,  and  to  that  end  would  stay,  at  least  until 
the  committee  got  fairly  under  way. 

"At  the  meeting  held  at  which  Messrs.  Everett  and  Moore  were 
present,  more  than  five-sixths  of  all  of  the  Cleveland  indebtedness 
was  represented.  The  parties  attending  the  meeting  expressed 
themselves  unanimously  in  recommending  to  their  institutions  that 
they  should  extend  the  indebtedness  of  the  Everett-Moore  Syndi- 
cate and  its  allied  interests  for  a  period  of  not  exceeding  eighteen 
months,  conditioned  upon  the  committee  named  having  entire 
charge  of  all  of  the  affairs  connected  with  the  syndicate  and  their 
various  interests.- 

"Papers  have  been  drawn  looking  toward  such  extension,  and  the 
empowering  of  the  committee  to  act,  and  they  have  been  executed 
by  the  members  of  the  Everett-Moore  syndicate,  and  are  now  being- 
executed  by  the  Cleveland  banks  as  rapidly  as  possible.  All  other 
creditors  are  to  be  asked  to  unite  with  the  Cleveland  creditors  in 
granting  the  extension.  It  evidently  is  the  feeling  of  the  Cleveland 
parties  who  have  looked  furthest  into  the  matters  that  at  least  all 
of  the  enterprises  of  the  Everelt- Moore  Syndicate  should  be  com- 
pleted and  put  into  shape  as  soon  as  possible.  If  it  should 
turn  out  upon  thorough  investigation  by  the  committee  that  there 
are  any  of  them  upon  which  work  should  be  stopped,  it  will  be 
stopped  until  such  time  as  matters  can  be  arranged  for  them  to 
again  proceed. 

"The  committee  immediately  employed  Messrs.  Haskins  and 
Sells,  of  New  York,  expert  accountants,  and  they  are  now  at  work 
for  the  purpose  of  examining  and  reporting  upon  the  condition  of  all 
of  the  various  companies. 

"The  committee  will  be  willing  at  all  times  to  give  information  to 
any  parties  interested  that  it  can  give,  and  will  be  from  time  to  time 
gaining  more  and  more  information.  The  committee  invite  cor- 
respondence by  any  creditor,  or  invite  any  creditor  interested  to  call 
and  see  them,  and  go  over  the  situation,  in  full  belief  that  by  acting 
together  mutually  the  interest  of  every  creditor  of  the  syndicate  and 
the  communities  in  which  their  various  enterprises  are  located  will 
be  best  served. 

"The  committee  organized  by  electing  H.  R.  Newcomb  its  chair- 
man, and  E.  G.  Tillotson  its  secretary.  The  committee  has  opened 
an  office  at  Room  No.  16,  Saving  &  Trust  Company  building,  where 
someone  will  be  in  attendance  to  see  anyone  personally  interested 
who  may  call,  and  any  correspondence  addressed  to  Mr.  Newcomb 
at  that  address  will  receive  prompt  attention." 

The  indebtedness  is  well  distributed,  not  only  among  the  Cleve- 
land bankers,  but  among  banks  of  Northern  Ohio  and  Sourthern 
Michigan,  and  it  is  not  believed  that  any  of  them  are  hit  hard,  or 
that  any  further  embarrassment  will  follow.  Chairman  Newcomb,  of 
the  committee,  has  stated  it  the  intention  to  preserve  to  the  syndi- 
cate all  of  its  properties.   By  extending  credit  18  months  the  banks 
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aim  to  satisfy  the  demands  of  outside  bondholders  and  other  cred- 
itors. 

It  is  understood  that  very  little  of  the  syndicate's  loans  were  se- 
cured from  Eastern  banks.  An  effort  was  made  at  the  time  of  the 
organization  of  the  Lake  Shore  Electric  Railway  Company  a  short 
time  ago  to  float  a  considerable  loan  in  New  York,  but  it  was  not 
successful,  owing,  it  is  said,  to  the  small  profit  which  the  company 
offered  to  the  bankers.  It  is  also  said  that  the  refusal  of  the  heads 
of  the  Everett-Moore  syndicate  to  yield  to  the  demands  of  the  Amer- 
ican Bell  Telephone  Company  is  said  to  be  responsible  for  the  dif- 
ficulty in  which  the  syndicate  has  found  itself. 

In  its  traction  propositions  it  has  been  the  practice  of  the  syndi- 
cate to  finance  its  propositions  before  these  were  completed,  but 
unfortunately,  in  the  building  of  the  independent  telephone  systems, 
this  policy  was  not  followed  out  as  carefully.  By  reason  of  the  fact 
that  telephone  properties  yield  quick  returns,  it  was  thought  that 
the  debts  would  be  taken  care  of  very  largely  out  of  the  earnings. 

Recently  the  Federal  Telephone  Company  undertook  to  dispose 
of  large  blocks  of  its  securities  with  Eastern  bankers,  as  had  been 
successfully  accomplished  with  traction  securities.  It  was  found, 
however,  that  there  was  an  underlying  opposition  among  Eastern 
financiers,  the  true  meaning  of  which  finally  became  apparent  a 
short  time  ago,  when  the  American  Bell  Company  made  a  propo- 
sition, amounting  almost  to  a  demand,  that  the  Federal  Company 
sell  out  its  interests. 

With  a  determination  to  carry  out  its  agreements  with  the  in- 
dependent companies  and  the  public  in  general,  the  syndicate  re- 
fused to  accept  any  proposition  which  would  tend  to  cripple  the  in- 
dependent situation.  The  result  of  the  refusal  was  the  declaration 
of  warfare  by  the  Bell  company,  and  the  refusal  of  Eastern  bond 
buyers  to  take  the  independent  securitites. 

Newspaper  men  no  longer  have  free  access  to  Chairman  New- 
comb  of  the  bankers'  committee  in  charge  of  Everett-Moore  affairs. 
The  doors  of  the  committee  room  are  barred  to  all  comers,  and  a  clerk 
stationed  at  the  door  inquires  as  to  the  nature  of  the  caller's  busi- 
ness. This  move  is  undoubtedly  made  necessary  because  of  the 
large  number  of  creditors  who  are  sending  representatives  to  in- 
quire regarding  their  accounts.  Monday  President  Jere  Hutchins, 
of  the  Detroit  United  Railway,  was  in  conference  with  attorneys 
and  the  committee.  He  declined  to  state  the  result  of  his  confer- 
ence. 

There  is  a  report  that  Mayor  Maybury,  of  Detroit,  is  at  work 
on  a  plan  to  take  the  property  of  the  Detroit  People's  Telephone 
Company  out  of  the  hands  of  the  syndicate  and  complete  it  as  mu- 
nicipal property.  The  syndicate  has  already  spent  $400,000  on  the 
Detroit  telephone  proposition,  and  no  encumbrances  have  been  placed 
on  the  work  thus  far  completed.  It  is  understood  that  the  com- 
mittee is  not  in  fax  or  of  disposing  of  any  of  the  syndicate  properties, 
as  it  is  believed  that  if  matters  are  delayed  for  a  short  time  the 
syndicate  will  be  able  to  carry  out  all  of  its  plans  and  come  off  with 
flying  colors. 

♦   

Boston  Elevated  Stockholders'  Annual  Meeting 


At  the  annual  meeting  of  the  Boston  Elevated  Railway  Com- 
pany, held  Jan.  6  in  Boston,  all  the  directors  were  re-elected  by  a 
stock  vote  of  65,149  shares.  The  board  stands  as  follows  for  the 
ensuing  year:  Frederick  Ayer,  James  Phelps,  Jr.,  Wm.  A.  Ban- 
croft, James  M.  Prendergast,  John  J.  Bright,  N.  W.  Rice,  Samuel 
Carr,  William  S.  Spaulding,  T.  Jefferson  Coolidge,  Jr.,  Walter  S. 
Swan,  Wm.  A.  Gaston  and  Robert  Winsor. 

The  operation  of  the  elevated  and  surface  lines  resulted  in  the 
carrying  of  213,703,983  revenue  passengers  in  the  year  ending 
Sept.  30,  1901.  The  transfer  traffic  is  estimated  at  65,000,000.  The 
increase  in  traffic  revenue  during  the  months  in  which  the  elevated 
trains  were  in  operation  as  compared  with  the  increase  in  the 
corresponding  months  of  1900  was  8.57  per  cent,  as  against  3.54 
per  cent.  The  average  increase  for  the  corresponding  months  of 
the  three  previous  years  was  4.47  per  cent. 

The  gross  earnings  from  operation  during  the  year  were  $10.- 
792,993.09,  the  operating  expenses  being  $7,336,597-31.  or  about  68 
per  cent.  The  rental  of  the  Boston  Subway  was  $213,205.18. 
Dividends  on  Boston  Elevated  Stock  were  $575,000,  and  the  sur- 
plus for  the  year  $61,539.07. 

The  passenger  traffic  increased  5.96  per  cent,  or  by  12,579,273 
over  the  previous  year.  The  total  number  of  subway  passengers 
was  25,373,167  as  reflected  by  ticket  sales,  divided  among  the  vari- 
ous stations  as  follows:  Bolyston  Street,  1.514.821;  Mason  Street, 
2.544,224:  Park  Street,  10,142,605;  Scollay  Square,  7,645,614: 
Adams  Square,  1,271,263;  Haymarket  Square.  2.254.640.  Total 
in  previous  year  ending  Sept.  30.  1900.  was  23.247,753.  Gain  over 
previous  year,  2,125,414,  or  9.14  per  cent:  average  number  of  sub- 
way passengers  per  day,  69.516;  average  number  of  subway  pas- 


sengers per  day  in  previous  year  was  63,692,  a  gain  in  1901  of  5824 
cr  9.14  per  cent. 

TRAFFIC  STATISTICS 


Round  Trips 

Run  by  elevated  trains' June  10  to  Sept.  30   51, 360 

Run  by  electric  passenger  cars  in  year   3,826,889 

Run  by  horse  passenger  cars  in  year   5488 

Run  by  United  States  mail  cars   15.781 


Total    3.899.5i8 

Revenue  Miles 

Run  by  elevated  passenger  cars   1,516,175 

Run  by  electric  passenger  cars   42,104.688 

Run  by  horse  passenger  cars   10,521 

Run  by  United  States  mail  cars   193.495 


Total    43,824,879 

Receipts. 

From  revenue  passengers   $10,562,533.45 

From  United  States  mail  cars   21,600.08 


Total  receipts  for  car  operation   $10,584,133.53 

Average  receipts  per  revenue  passenger  4.943  cents. 

Equipment. 

The  total  trackage  for  surface  and  elevated  cars  is  408,339  miles, 

made  up  as  follows: 

Miles. 
Surface  Elevated 

Length  of  second  track   157.883  6.468 

Length  of  main  line   191.018  6.644 

Length  of  sidings,  curves  in  car  houses,  cross- 
overs, etc   7.886  1.022 

Length  of  car  house  and  yard  tracks   36.009  1.409 


Total   392.796  15-543 

Total  length  of  track  in  reservations  is   25.14  miles 

Total  length  of  track  built  with  heavy  girder  rail.  ...339.16  miles 
Total  length  of  track  built  in  subway  is   5.11  miles 

Electric  Line  Equipment 

Miles  of  track  complete  electric  overhead  system   386.243 

Miles  of  track  partially  equipped  (underground  wiring) .  .  350 

Miles  of  overhead  electric  feeder  lines   504.277 

Miles  of  underground  conduit   21.677 

Miles  of  underground  conduit  duct   214.527 

Miles  of  underground  feeder  lines   105.209 

Miles  of  underground  return  lines   87.942 

Miles  of  submarine  cables   3-824 


The  car  equipment  on  Sept.  30,  1901,  included  100  box  elevated 
cars,  227  horse  cars,  1563  closed  electric  surface  cars,  of  which  1182 
were  25  ft.  body;  1542  open  electric  cars,  12  mail  and  2  service 
cars.  The  company  owns  4487  electric  motors,  287  snow  plows, 
285  horses,  551  snow  sleds  and  543  miscellaneous  vehicles. 

Of  the  100,000  shares  of  stock,  78,564  are  held  in  Massachusetts, 
19,825  in  other  States,  and  161 1  in  the  Provinces  of  Canada. 
There  are  1817  stockholders  in  Massachusetts,  321  in  other  States 
and  12  in  Canada. 

The  general  balance  sheet  shows  total  liabilities  and  assets  of 
$15,486,574.16.  Nearly  $8,000,000  of  the  assets  are  charged  to  con- 
struction and  real  estate.  The  capital  stock  is  $10,000,000  and  the 
closing  bid  on  the  Boston  Exchange  Jan.  6  was  166.  The  trans- 
portation expenses  for  the  year  were  $5,051,699.58;  maintenance 
of  equipment.  $709,335.46;  maintenance  of  roadway  and  build- 
ings, $877,516.24.  General  expenses  were  $698,046.03;  advertising 
in  cars  brought  $63,726.60;  rentals  of  real  estate,  $67,506.92;  tolls 
for  use  of  tracks  by  other  companies  were  $52,576-37- 

The  annual  meeting  of  the  board  of  directors  will  probably  be 
held  this  week. 



Electricity  vs.  Steam  in  Eastern  Massachusetts 


To  meet  the  competition  of  parallel  electric  roads,  the  Boston  & 
Albany  division  of  the  New  York  Central  &  Hudson  River  Rail- 
road has  put  on  ten  trains  per  day  in  each  direction  between  South 
Framingham  and  Milford,  Mass.,  and  reduced  the  fare  to  10  cents. 
The  original  service  was  four  trains  each  way  daily  and  a  fare  of 
27  cents.  This  is  believed  to  be  the  initiative  in  what  promises  to 
be  a  fierce  war  between  the  Boston  &  Albany  and  parallel  elec- 
tric railways.  The  present  electric  car  fare  between  South  Fra- 
mingham and  Milford  is  15  cents  via  the  Milford,  Holliston  & 
Framingham  Street  Railway  Company's  road.  This  fare  will 
probably  be  retained  for  the  present,  in  view  of  the  doubtful  sue- 
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cess  of  such  a  reduction  in  fares  by  the  steam  road,  although  it  is 
proposed  to  carry  passengers  from  Milford  to  Worcester  at  lower 
rates  than  the  Boston  &  Albany  can  give. 

It  is  unofficially  stated  that  since  the  Boston  &  Albany  increased 
its  service  on  the  Milford  branch  the  earnings  of  the  electric  road 
have  fallen  off  about  one-third,  but  this  is  probably  exaggerated. 
The  electric  company  is  striving  to  reduce  the  cost  of  operation 
to  a  point  where  the  steam  road  will  be  unable  to  compete  with 
it  on  a  paying  basis,  and  it  can  probably  hold  out  as  long  as  the 
New  York  Central  can  operate  its  branch  profitably.    The  elec- 


690,110.  Trolley  Retractor;  A.  J.  Johnson,  Cleveland,  Ohio.  App. 
filed  Oct.  12,  1901.  Details. 

690,202.  Sand  Box  ;  H.  M.  Stiles,  Newark,  N.  J.  App.  filed  Dec. 
19,  1899.  The  sand  box  is  mounted  on  the  dashboard  of  the  car 
and  controlled  by  a  handle  in  front  of  the  motorman. 

690,255.  Electric  Shifting  Device  for  Railways;  H.  S.  Esch,  New 
York,  N.  Y.  App.  filed  April  26,  1901.  Details  of  an  electro- 
magnetic switch-throwing  device. 

6^0,313.  Trolley  Pole  Attachment;  G.  F.  Nelson,  Washington, 
D.  C.   App.  filed  May  16,  1901.   A  construction  whereby  the  trolley 
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trie  equipment  of  the  Newton  Circuit  Loop  is  now  under  con- 
sideration by  the  New  York  Central  management,  and  there  is  little 
question  that  the  Newton  Circuit  Line  so  equipped  will  bring 
severe  competition  to  bear  on  the  smaller  lines  which  run  between 
the  cities  and  towns  covered.  Some  of  them  may  be  forced  to 
sell  out  to  the  railroad  company.  The  policy  of  securing  parallel 
and  outlying  electric  lines  along  a  railroad  is  proving  quite  popu- 
lar among  the  steam  roads  of  New  England,  the  results  attained 
in  New  Hampshire  along  the  Boston  &  Maine  Railroad  having 
been  reported  as  excellent. 

The  building  of  the  Boston  &  Worcester  electric  line,  contracts 
for  which  are  now  under  way,  will  complicate  the  situation.  This 
is  the  most  important  of  all  the  through  electric  lines  along  the 
route  of  the  Boston  &  Albany.  High-speed,  short  interval  trains, 
with  a  50-cent  fare  between  Boston  and  Worcester,  will  produce 
perhaps  lower  rates  on  the  Boston  &  Albany  where  the  service  is 
surburban. 

The  Newton  Circuit  Loop  of  the  Boston  &  Albany  Railroad 
is  one  of  the  most  promising  lines  for  electric  equipment  to  be 
found  in  the  East.  The  present  steam  service  is  excellent,  but 
there  is  little  doubt  that  the  adoption  of  electric  motive  power 
will  work  a  revolution  in  the  suburban  traffic.  The  line  is  double 
track  throughout  and  its  total  length  from  Boston  to  Boston, 
via  Riverside,  is  22.9  miles.  The  main  line  of  the  Boston  & 
Albany  is  composed  of  four  tracks  as  far  west  as  Lake  Cross- 
ing, 16.05  miles  out.  Tracks  1  and  2  are  used  exclusively  by 
through  express  and  freight  trains,  west  and  east  bound  respect- 
ively, while  3  and  4  are  given  up  to  local  surburban  traffic.  The 
circuit  tracks  leave  the  main  line  at  Riverside,  10.71  miles  west  of 
Boston  and  join  it  again  at  Brookline  Junction,  about  one  mile 
west  of  Huntington  Avenue  Station.  There  are  twenty-one  sta- 
tions, exclusive  of  the  South  Terminal  in  the  circuit  run,  making 
the  average  distance  between  stations  1.09  miles.  The  line  runs 
through  the  finest  residence  district  near  Boston,  the  commu- 
tation traffic  being  heavy  and  sustained. 

 ♦♦♦  


Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau,  Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  DEC.  31,  1901 
689,908.    Brake  for  Vehicles  ;  W.  G.  Price,  Kingston,  N.  Y.  App. 
filed  Jan.  11,  1901.    Heavy  springs  normally  tend  to  apply  the 
brake,  but  the  brakes  are  held  off  by  the  brake  chain,  thus,  in  case 
of  separation  of  the  train,  the  brakes  are  automatically  applied. 

689,947.  Advertising  Device;  E.  M.  Bentley,  Lawrence,  N.  Y. 
App.  filed  Jan.  19,  1897.  A  circuit-closing  attachment  is  fixed  to  the 
trolley  wire  and  so  arranged  that  whenever  a  car  passes,  the  circuit 
to  an  advertising  device  along  the  roadway  is  operated  to  display  the 
advertisement. 

690,079.  Fare  Register ;  G.  F.  Rooke,  Peoria,  111.  App.  filed  Feb. 
26,  1900.  The  device  comprises  two  registering  mechanisms  and  ,1 
spring  actuated  mechanism  controlled  by  the  passage  of  a  coin  and 
adapted  to  operate  one  of  the  registering  mechanisms  when  re- 
leased by  the  coin,  and  to  operate  the  ether  mechanism  while  being 
reset. 

690,099.  Railway  Brake  Beam  ;  G.  W.  Chipley,  Chicago,  Til.  App. 
filed  Aug.  15,  1900.  The  brake  beam  is  hung  on  a  longitudinal  axis, 
so  as  to  be  self-adjusting  when  the  pressure  is  applied. 


pole  will  fall  the  moment  the  wheel  leaves  the  wire,  the  shock  of 
the  fall  being  cushioned. 

690,256.  Automatic  Track  Switch  for  Electric  Railways ;  H.  S. 
Esch,  New  York,  N.  Y.  App.  filed  April  26,  1901.  In  order  to  au- 
tomatically throw  a  track  switch  the  trolley  wire  is  provided  with 
n  short  insulated  length,  the  invention  residing  in  the  construction 
whereby  this  insulated  length  is  obtained  without  discontinuing 
the  wire. 

690,321.  Truck;  K.  Rushton,  Philadelphia,  Pa.  App.  filed  Sept. 
12,  1901.  Side-plates  of  an  even  width  throughout,  and  end-plates 
secured  thereto,  a  cross  frame  secured  to  the  side-plates,  the  whole 
forming  a  rigid  truck-frame,  the  side  plates  being  recessed,  pedestal 
castings  secured  to  the  outside  of  the  frame  at  the  recesses,  boxes 
in  the  pedestal  frames,  and  springs  mounted  above  the  pedestal 
frames  and  bearing  upon  the  boxes. 

650,330.  Bogie  for  Railway  Rolling  Stock ;  I.  A.  Timmis,  London, 
Eng.  App.  filed  Sept.  21,  1901.  The  car  body  and  bogie  are  con- 
nected together  by  a  center-pin  and  means  are  provided  for  giving 
a  lead  to  the  front  wheels  of  the  bogie  ahead  of  the  pivotal  point, 
to  thereby  prevent  vibration  of  the  bogie. 

690,336.  Railway  Frog  Structure ;  W.  Wharton,  Jr.,  &  V.  Anger- 
er,  Philadelphia,  Pa.  App.  filed  Oct.  10,  1901.  To  obtain  a  substan- 
tial frog,  the  hard  metal  portion  which  forms  the  point  and  the  side 
bearings  overhang  the  wing  rails. 

UNITED  STATES  PATENTS  ISSUED  DEC.  24,  1901 

689,402.  Railway  Switch  ;  H.  R.  Luther,  Newton  Center,  Mass. 
App.  filed  March  19,  1901.  The  pivotal  end  of  the  tongue  is  protected 
by  a  covering  plate  having  grooves  for  the  flanges  of  the  car  wheels, 
in  order  to  prevent  the  forward  wheel  from  slightly  moving  the 
switch  when  it  strikes  the  pivotal  end,  and  cause  the  truck  to  "strad- 
dle" the  switch. 

689,448.  Railroad  Tie ;  J.  E.  York,  Brooklyn,  N.  Y.  App.  filed 
March  25,  1901.  The  tie  is  a  piece  of  an  old  rail,  suitable  clips  be- 
ing used  to  secure  the  track  rails  in  place  upon  it. 


PATENT  NO.  689,647 

689,482.  Brake-Shoe;  J.  D.  Gallagher,  Glenridge,  N.  J.  App. 
filed  June  13,  1901.  A  cast-iron  brake-shoe  having  a  back  of  steel 
channel. 

689,494.  Railroad  Crossing  ;  J.  S.  Jcnckes,  Jr.,  Terre  Haute,  Ind. 
App.  filed  March  29,  1901.  An  arrangement  of  the  crossing  rails 
in  connection  with  a  system  of  levers  whereby  the  rails  can  be 
shifted  in  (he  same  manner  that  a  switch  is  shifted  to  make  the 
rails  of  either  track  continuous  over  the  crossing. 

(180,496.    Brake-Shoe ;  H.  Jones,  Bloomfield,  N.  J.  App.  filed  June 
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20,  1901.  The  brake-shoe  has  a  wrought  metal  back,  a  wrought 
metal  insert  and  a  cast-iron  body  portion,  locking  the  parts  to- 
gether and  interposed  between  the  back  and  the  insert. 

689,537.  Fastening  Ring  for  Flat-Bottomed  Rails  ;  C.  Chenu  &  L. 
Gautreau,  Paris,  France.  App.  filed  April  12,  1901.  An  under- 
cut ring,  eccentric  in  shape,  is  fastened  to  the  face  of  the  tie  by  a 
screw,  and  is  adapted  to  be  rotated  to  overreach  the  flange  of  the 
rail. 

689,611.  Body  Bolster;  A.  H.  Hagemeier,  St.  Louis,  Mo.  App. 
filed  May  4,  1901.  A  body  bolster,  having  end  ledges  to  receive 
the  outside  sills  of  the  car  body,  L-shaped  plates  fitting  under  the 
ledges  and  truss-rods,  passing  through  the  plates  and  over  ears  or 
projections  on  the  sides  of  the  bolster. 

689,629.  Folding  Car  Step :  M.  Weber,  St.  Louis,  Mo.  App.  filed 
May  10,  1901.    Details  of  construction. 

689,647.  Car  Brake;  L.  Delntinis,  St.  Louis,  Mo.  App.  filed  July 
20,  1901.  Brake  blocks  adapted  to  engage  the  rails  are  geared  to 
the  fender  so  that  when  the  latter  is  lowered  to  the  roadbed  the 
brake  is  at  the  same  time  applied. 

689,705.  Car  Fender ;  L.  Castin,  New  Kensington,  Pa.  App. 
filed  Oct.  18,  1901.  Means  for  securing  removable  air  cushions  to 
the  face  of  the  fender. 



Improvements  at  the  Stephenson  Works 


Notwithstanding  the  great  amount  of  work  which  is  now  filling 
the  shops  of  the  John  Stephenson  Company,  Elizabeth,  the  manage- 
ment has  found  time  to  make  an  addition  to  the  buildings  which 
will  prove  of  great  benefit  to  officers  and  employees  alike.  A  large 
restaurant  is  being  constructed  a  short  distance  from  the  engine 
house,  and  it  will  be  opened  in  a  week  or  two  for  the  benefit  of  the 
company.  The  location  of  the  Stephenson  works  is  some  distance 
from  any  adequate  dining-room  facilities,  and  the  opening  of  a  res- 
taurant on  the  grounds  will  be  most  acceptable.  Half  of  the  building 
is  to  be  used  as  a  large  lunch  room  for  the  men.  The  remaining 
half  is  divided  into  two  portions,  one  to  be  used  as  a  private  dining- 
room  by  the  officers  of  the  company  and  the  other  as  a  kitchen. 



ENGINEERING  SOCIETIES 


NEW  ENGLAND  STREET  RAILWAY  CLUB.— The  second 
annual  meeting  and  banquet  of  the  club  will  be  held  at  Hotel 
Brunswick,  Boston,  Mass.,  on  Thursday,  Jan.  23.  The  entertain- 
ment committee  has  worked  hard  to  make  this  a  notable  event  in 
the  history  of  the  club,  and  as  it  is  the  occasion  for  the  annual  elec- 
tion of  officers  a  large  attendance  is  urged.  Many  prominent  street 
railway  officials  and  public  men  have  been  invited,  and  a  reception 
is  to  be  held  between  5  and  6  p.  m.,  preceding  the  banquet. 

AMERICAN  INSTITUTE  OF  THE  CITY  OF  NEW  YORK. 
— The  Polytechnic  Association,  a  section  of  the  Institute,  meets  on 
Thursday  evenings  for  the  purpose  of  exhibiting  and  describing 
inventions,  specimens  of  manufactures  or  materials  and  miscel- 
laneous practica-l  mechanical,  technical  and  scientific  questions,  and 
for  the  reading  of  papers  on  previously  appointed  subjects.  Some 
of  the  subjects  selected  are  as  follows :  Jan.  16,  Explosive  Engines ; 
Jan.  23,  Springs ;  Jan.  30,  Street  Corner  Signs ;  Feb.  13,  Submarine 
Vessels.  The  meeting  are  held  in  the  hall  of  the  Institute,  19  West 
Forty-Fourth  Street,  New  York  City,  and  all  interested  are  invited 
to  attend. 



PERSONAL  MENTION 


MR.  E.  E.  HAMILTON  has  resigned  as  secretary  and  treas- 
urer of  the  New  Castle  Traction  Company,  of  New  Castle,  Pa.,  to 
become  connected  with  a  prominent  Pittsburgh  company. 

MR.  HARRY  A.  DALTON  has  resigned  as  general  superin- 
tendent of  the  Northern  Ohio  Traction  Company,  of  Akron,  Ohio, 
to  engage  in  other  work.  Mr.  Dalton  has  been  connected  with  the 
company  for  five  years,  entering  the  employ  of  the  company  as 
a  motorman. 

"  MR.  J.  F.  HEYWARD  has  resigned  as  vice-president  of  the 
Roanoke  Railway  &  Electric  Company,  of  Roanoke,  Va.,  and 
Mr.  J.  W.  Hancock,  at  present  secretary  of  the  company,  has  been 
appointed  to  succeed  Mr.  Heyward.  Mr.  J.  B.  Fishburne,  who  is 
now  president  of  the  company,  will  hereafter  act  as  secretary  of 
the  company. 

MR.  F.  H.  NEWCOMB  has  been  appointed  assistant  post- 
master in  Brooklyn.  Mr.  Newcomb  is  well  known  in  street  rail- 
way circles  through  his  large  business  in  uniform  hats  and  caps,  but 
he  has  for  a  number  of  years  been  interested  in  postoffice  affairs, 
having  been  instrumental  in  greatly  improving  the  postal  condi- 
tions in  his  neighborhood,  where  he  has  managed  a  sub-station, 
opened  as  a  result  of  his  efforts. 


MR.  W.  A.  HELLER  has  resigned,  as  superintendent  of  the 
Muskegon  Traction  &  Lighting  Company,  of  Muskegon,  Mich., 
to  accept  a  position  at  Cumberland,  Md.  Mr.  Heller,  on  severing 
his  connection  with  the  company,  was  presented  with  a  hand- 
some watch  charm  as  a  token  of  the  esteem  in  which  he  was  held 
by  the  employees. 

MR.  C.  A.  DENMAN,  formerly  general  manager  of  the  Toledo 
&  Ma  umee  Valley  Railway,  which  has  just  been  sold  by  the 
Detwiler-Griffin  syndicate,  has  been  appointed  to  a  similar  posi- 
tion with  the  Toledo  &  Lima  Traction  Company,  a  road  being 
built  by  the  same  interests.  Mr.  Denman  is  one  of  the  pioneer 
street  railway  men  of  Toledo. 

MR.  CHARLES  E.  BARNES,  of  Maiden,  Mass.,  a  promoter  and 
owner  of  street  railways,  and  president  of  two  companies  running 
between  Danvers,  Newburyport  and  other  towns  and  cities,  died 
Jan.  4  of  heart  disease.  Mr.  Barnes  was  prominent  in  Grand  Army 
circles,  and  at  the  time  of  his  death  was  Assistant  Quartermaster 
General  of  the  Department  of  Massachusetts.  He  built  the  Haver- 
hill &  Georgetown,  the  Georgetown,  Rowley  &  Ipswich,  the  Ply- 
mouth, Warren  &  Kingston,  the  Brookfield  &  Spencer,  the  Leo- 
minster &  Clinton,  and  other  electric  lines  in  Massachusetts  and 
throughout  New  England. 

MR.  T.  E.  MITTEN,  who,  as  recently  announced,  has  been 
elected  general  manager  of  the  International  Traction  Company, 
of  Buffalo  and  Niagara  Falls,  nee  Burt  Van  Horn,  resigned,  has 
had  an  extended  connection  with  electric  railway  develop- 
ment, following  an  experience 
of  about  eight  years  in  steam 
railroad  service.  He  has  been 
connected  with  the  International 
Traction  Company  since  March 
13,  1901,  when  he  accepted  the 
position  of  general  superinten- 
dent of  the  company.  The  work 
connected  with  this  position 
called  for  the  exercise  of  great 
ability,  owing  to  the  large 
amount  of  extra  traffic  thrown 
on  the  lines  through  the  Pan- 
American  Exposition.  Prior  to 
going  to  Buffalo  Mr.  Mitten 
was,  for  four  years,  general  su- 
perintendent of  the  Milwaukee 
Electric  Railway  &  Light  Com- 
pany. Upon  the  occasion  of  his  leaving  that  company  the  em- 
ployees united  in  presenting  him  a  punch  bowl,  loving  cup,  and 
album  containing  the  signatures  of  all  of  the  employees  on  the 
system,  with  a  resolution  expressing  their  appreciation  of  his 
sterling  qualities. 

MR.  W.  KELSEY  SCHOEPF,  who  retired  Jan.  1  as  general 
manager  of  the  Consolidated  Traction  Company,  of  Pittsburgh, 
Pa.,  was  accorded  a  reception  by  the  employees  of  that  company 
on  Dec.  31.  The  employees  in  a  body,  headed  by  a  band,  left  the 
Oakland  car  house  of  the  company  at  12  a.  m.  and  made  their  way 
to  the  Hotel  Schenley.  Mr.  Schoepf,  escorted  by  a  special  com- 
mittee of  the  employees,  made  his  entrance  to  the  reception  hall 
at  2:30  a.  m.,  with  the  band  playing  "Hail  to  the  Chief."  It  is 
hardly  necessary  to  say  that  Mr.  Schoepf  was  overcome  with 
emotion,  and  the  reception  accorded  him  certainly  was,  as  it  has 
been  put,  "a  function  which  will  go  down  in  the  history  of  Pitts- 
burgh as  the  greatest  testimonial  of  worth  ever  paid  to  a  superior 
about  to  leave  the  city."  Every  department  of  the  company  was 
represented,  even  the  female  employees  being  much  in  evidence. 
It  was  genuine  sincerity.  Mr.  /  Schoepf  was  presented  with  a 
handsome  "grandfather's  clock"  by  the  employees  as  a  token  of 
their  appreciation,  and  also  a  handsome  autograph  album,  to 
which  every  employee  of  the  company  contributed.  In  addition 
to  these  tokens.  Mr.  Schoepf  was  the  next  day  visited  by  a  com- 
mittee of  the  Consolidated  Traction  Company  Employees'  Re- 
lief Association,  and  presented  with  a  handsomely  engrossed  set 
of  resolutions  adopted  by  that  association,  and  then  Mr.  Joshua 
Rhodes,  president  of  the  Consolidated  Traction  Company,  pre- 
sented Mr.  Schoepf  with  a  solid  silver  loving  cup,  on  which  were 
the  date  and  the  name  of  the  donor  and  recipient.  Mr.  Schoepf, 
in  the  future  as  president  of  the  Cincinnati  Traction  Company,  will 
devote  his  entire  attention  to  the  affairs  of  that  company.  For  some 
time,  as  is  well  known,  Mr.  Schoepf  has  been  dividing  his  time  be- 
tween Pittsburgh  and  Cincinnati,  and  some  time  ago  it  was  an- 
nounced that  he  would  sever  his  connections  with  the  Consolidated 
Traction  Company  as  soon  as  the  final  arrangements  for  the  con- 
solidation of  that  company  with  the  Philadelphia  Company  were 
perfected. 


T.  E.  MITTEN 


January  ii,  1902.] 
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LIABILITY  FOR  NEGLIGENCE. 
ALABAMA. — Carriers — Duties  to  Passengers — Assault  by  Con- 
ductor—Damages. 

1.  Common  carriers  owe  the  duty  to  passengers  not  only  to 
carry  them  safely  and  expeditiously  between  the  termini  of  the 
route  expressed  in  the  contract,  but  also  to  conserve,  by  every  rea- 
sonable means,  their  convenience,  comfort  and  peace  throughout 
the  journey,  and  protect  them  from  insult,  indignities  and  personal 
violence ;  and  in  the  discharge  of  this  duty  it  is  immaterial  whence 
the  disturbance  of  the  passenger's  peace,  comfort  or  personal 
safety  is  threatened — whether  from  another  passenger,  a  stranger, 
or  from  an  employee  or  servant  of  the  common  carrier. 

2.  A  common  carrier  is  liable  to  anyone  sustaining  the  relation 
of  passenger  to  it  for  an  injury  resulting  from  any  act  of  its  serv- 
ants or  employees,  whether  wilful  and  malicious  or  not,  and  even 
though  such  act  is  done  in  the  course  or  within  the  scope  of  the 
servant's  or  agent's  employment ;  the  rule  that  the  master  is  not 
liable  for  injury  resulting  from  the  wilful  and  malicious  acts  of 
his  agent,  not  done  within  the  scope  of  his  employment,  not  being 
applicable  when  the  injury  is  inflicted  upon  a  passenger  by  the 
carrier's  agent  or  servant. 

3.  If  the  conductor  of  a  train  assaults  a  passenger  otherwise 
than  under  a  necessity  to  defend  himself  or  a  passenger  from  bat- 
tery, or  in  rightfully  ejecting  the  passenger,  who,  by  his  conduct 
to  other  passengers  or  otherwise,  has  forfeited  his  right  to  carriage, 
the  carrier  is  liable ;  and  no  conductor  can  assault  a  passenger  in 
retaliation  for  an  assault  committed  upon  him,  or  for  abusive 
words,  or  in  revenge  or  punishment  under  any  circumstances,  with- 
out rendering  the  carrier  liable  for  damages. 

4.  In  an  action  by  a  passenger  against  a  common  carrier  to  re- 
cover damages  for  an  assault  made  by  the  conductor  upon  one  of 
the  defendant's  cars,  where  there  is  evidence  tending  to  show  that 
the  plaintiff,  who  is  disabled  at  the  time  of  the  assault,  was  badly 
beaten  by  the  conductor,  a  verdict  and  judgment  fixing  the  plain- 
tiff's damages  at  $2,500  cannot  be  said  to  be  excessive. — Birming- 
ham Ry.  &  Electric  Co.  vs.  Baird,  30  Southern  Reports,  456. 

ALABAMA. — Injury  to  Employee — Failure  to  Warn. 

One  employed  by  a  railroad  company  as  a  superintendent  or 
foreman  cannot  be  charged  with  negligence,  while  in  the  discharge 
of  his  duties  of  superintendence,  in  failing  to  warn  an  engineer, 
who  was  under  his  direction  and  control,  of  the  location  of  posts 
along  the  line  of  railroad,  when  the  circumstances  of  the  situation 
would  justify  the  reasonable,  conclusion  that  the  engineer  was 
aware  of  the  presence  of  the  said  posts,  or  when  the  possibility  of 
injury  resulting  to  the  engineer  while  upon  his  engine  from  the 
proximity  of  the  posts  to  the  track  is  so  remote  that  it  would  not 
occur  to  a  man  of  ordinary  care  and  prudence  to  warn  him  of  the 
location  of  said  posts. — North  Birmingham  St.  R.  Co.  vs.  Wright, 
30  S.  Rep.,  360. 

CALIFORNIA. — Carriers — Injury  to  Passenger — Damages. 

1.  In  an  action  by  a  passenger  for  injuries,  a  recovery  may  be 
had  for  loss  which  the  plaintiff  may  have  suffered  because  of  in- 
ability to  attend  to  his  business  after  the  accident. 

2.  Where  the  evidence  in  an  action  for  injuries  to  a  passenger 
showed  that  the  plaintiff  was  seventy-five  years  old,  and  up  to  the 
time  of  the  injury  had  been  active  and  in  good  health,  and  engaged 
in  business  of  his  own,  which  was  somewhat  extensive  and  di- 
versified, and  that  he  had  held  positions  of  trust  in  several  financial 
and  other  corporations,  which  capacity  to  transact  business  was 
seriously  impaired,  an  instruction  as  to  compensation  for  the  value 
of  his  time  during  the  period  of  disability  and  for  the  impairment 
of  his  ability  to  make  money  was  justified,  and  was  properly  given, 
though  there  was  no  evidence  that  he  was  actually  earning  any- 
thing at  the  time  of  the  injury. 

3.  Under  such  evidence  a  verdict  of  $2,000  was  not  excessive. — 
Storrs  vs.  Los  Angeles  Traction  Co.,  66  Pac.  Rep.,  72. 

CALIFORNIA. — Injury  to  Traveler  on  Highway — Evidence — 
Cross-Examination — Instructions. 

1.  Plaintiff  was  injured  while  attempting  to  drive  across  de- 
fendant's double  tracks  at  a  highway  crossing.  A  car  on  each  track 
was  approaching,  and  plaintiff's  view  of  the  one  on  the  further 
track  was  obstructed  by  the  one  on  the  nearer  track,  but  the  mo- 
torman  of  such  car  could  have  seen  the  plaintiff's  horse  when  he 
drove  on  the  track.  Plaintiff  was  driving  slowly,  observing  things 
as  a  prudent  man  naturally  would,  and  when  on  the  further  track 
was  struck  by  the  car,  which  was  running  at  a  prohibited  rate  of 
speed.  Held,  that  the  case  was  properly  submitted  to  the  jury 
on  the  question  of  plaintiff's  contributory  negligence,  and  on  that 
of  the  cause  of  the  accident  being  inevitable  casualty. 

2.  Where,  in  an  action  against  a  street  railway  company  for  in- 


juries to  a  traveler  at  a  crossing  caused  by  an  interurban  car,  de- 
fendant's witnesses  testified  to  the  rate  of  speed  of  the  car,  it  was 
proper  cross-examination  to  ask  the  witnesses  to  state  the  length 
of  the  run  for  the  car,  and  the  schedule  time  for  such  run. 

3.  It  is  not  error  for  the  court  to  refuse  to  give  requested  in- 
structions, where  their  substance  was  contained  in  the  instructions 
given. 

4.  It  is  not  error  for  the  court  to  modify  and  give  requested 
instructions,  where  the  same  as  proposed  do  not  contain  an  exact 
exposition  of  the  law— Cook  vs.  Los  Angeles  &  P.  Electric  Ry. 
Co.  (L.  A.  891),  66  Pac.  Rep.,  306. 

CONNECTICUT.— Action  for  Indemnity— Judgments— Per- 
sonal Injuries— Parties—  Notice— Sufficiency— Pleading— Proof- 
Variance— Questions  for  Jury— Recovery— Amount— Attorney's 
Fees— Evidence— Motion  to  Strike  Out— Maps— Admissions  by  De- 
fendant Witnesses — Impeachment  of  Own  Witness. 

1.  A  judgment  was  rendered  against  a  town  for  injuries  caused 
by  reason  of  a  highway  railing  having  been  taken  down,  and  action 
was  brought  by  the  town  against  a  traction  company,  alleged  to 
have  torn  down  such  railing,  to  recover  indemnity.  Held,  it  was 
competent  for  such  town  to  allege,  and  to  prove  by  evidence  out- 
side the  record  in  the  other  suit,  that  the  negligent  act  of  the  com- 
pany in  taking  down  the  railing  and  not  restoring  it  constituted 
the  defect  which  was  proved  to  have  caused  the  injuries,  and  that 
that  was  the  defect  which  was  described  in  the  other  complaint 
as  the  failure  of  the  town  to  maintain  a  railing  at  the  place  de- 
scribed, though  the  liability  of  the  traction  company  was  not  an 
issue  in  the  original  suit. 

2.  Where,  in  an  action  by  a  town  against  a  traction  company 
to  recover  indemnity  for  the  payment  of  a  judgment  against  such 
town  for  personal  injuries  caused  by  reason  of  a  railing  guarding 
a  highway  having  been  torn  down,  the  town  showed  that  the  com- 
pany caused  such  defect,  and  that  the  latter  had  been  notified  of 
the  pendency  of  the  former  suit,  and  requested  to  defend  it,  and 
that  one  of  its  attorneys  actually  attended  the  trial,  took  notes,  and 
gave  advice,  the  judgment  of  the  former  action  precluded  the 
company  from  making  any  defense  which  it  could  have  made  in 
the  former  suit  had  it  been  made  a  formal  party. 

3.  A  notice  to  a  traction  company  by  a  town  against  which  an 
action  had  been  brought  for  personal  injuries,  informing  it  of  the 
character  and  pendency  of  the  action,  of  the  reason  why  such  com- 
pany was  claimed  to  be  ultimately  liable,  and  requesting  it  to  take 
part  in  the  defense,  is  not  insufficient  on  the  ground  that  it  did  not 
surrender  the  entire  defense  to  the  company. 

4.  Where  a  traction  company  tore  down  a  railing  along  a 
highway,  whereby  a  party  was  injured,  the  fact  that  the  town  in 
which  such  highway  was  situated  did  not  compel  the  company  to 
rebuild  the  same,  by  reason  whereof  it  was  rendered  liable  to  the 
party  injured,  does  not  deprive  such  town  of  its  remedy  over 
against  the  company  for  indemnity. 

5.  In  an  action  by  the  town  the  court  charged  that  plaintiff  could 
not  recover  if,  through  its  negligence,  the  railing  was  down  before 
the  time  when  it  was  claimed  to  have  been  removed  by  the  de- 
fendant, and  remarked  that  the  date  when  the  railing  was  taken 
down  was  of  no  importance.  Held,  that  such  remark  was  not  er- 
roneous, but  referred  to  the  fact  that  the  complaint  alleged  it  was 
taken  down  July  10,  while  the  evidence  showed  it  was  removed 
late  in  June. 

6.  Evidence  as  to  the  sums  paid  by  the  town  to  its  attorneys 
for  services  in  the  trials  of  the  former  action,  and  that  the  several 
proceedings  in  the  defense  were  taken  by  such  town  either  with 
the  advice  or  approval  of  the  traction  company's  counsel,  or  in 
good  faith,  and  on  reasonable  grounds,  is  admissible  to  show  that 
the  expense  incurred  in  defending  such  former  suit  was  reason- 
ably necessary. 

7.  The  questions  as  to  whether  the  sums  paid  by  the  town  to 
its  attorneys  were  reasonable,  whether  the  various  proceedings  were 
acquiesced  in  by  the  traction  company,  and  whether  the  appeals 
were  taken  on  reasonable  grounds  were  for  the  jury. 

8.  On  proof  that  the  injuries  were  the  result  of  the  traction 
company's  fault,  and  that  it  was  notified  to  appear  and  defend  the 
other  action,  the  town  was  entitled  to  recover  costs  and  expenses 
incurred  in  the  other  action,  shown  to  have  been  reasonably  neces- 
sary, as  part  of  the  natural  and  direct  consequences  of  the  com- 
pany's wrongful  act. 

9.  Evidence  that  an  attorney  employed  by  the  traction  company 
to  merely  look  after  its  interests  during  the  pendency  of  the  suit 
against  the  town  said  to  the  town's  attorney,  after  final  judgment, 
in  response  to  an  inquiry  as  to  what  should  be  done,  "Pay  it,  and 
then  I  will  talk  to  you  later  about  it,"  was  inadmissible,  since  such 
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statement  was  beyond  such  attorney's  authority  under  his  em- 
ployment. 

10.  A  motion  to  strike  out  the  testimony  of  a  witness  will  not 
be  granted  where  a  portion  thereof  is  admissible. 

11.  Where,  in  an  action  by  a  town  against  a  traction  company 
to  recover  indemnity  for  the  payment  of  a  judgment  against  the 
town  for  personal  injuries  caused  by  a  railing  guarding  a  highway 
having  been  torn  away,  a  map  of  the  place  of  the  accident,  made 
several  years  after  the  accident,  is  put  in  evidence,  evidence  that 
there  had  been  no  material  change  in  the  place  since  the  accident 
up  to  the  time  the  map  was  made,  and  to  explain  such  map,  was 
admissible. 

12.  The  town  relied  entirely  on  its  claim  that  the  railing  being 
down  was  the  cause  of  the  accident  was  conclusively  established 
by  the  former  judgment  as  proof  of  such  fact.  Defendant  offered 
evidence  that  the  railing,  when  up,  was  insufficient,  as  showing  that 
its  being  down  was  not  the  cause  of  the  accident.  Held,  inad- 
missible, since  the  question  in  issue  was  not  as  to  what  defect 
caused  the  accident,  but  whether  the  fact  had  been  adjudged  in 
the  former  action  as  claimed,  and  whether  the  company  had  re- 
ceived notice  of  the  suit ;  and  also  since  such  insufficiency,  when 
up,  did  not  tend  to  prove  that  the  fact  that  it  was  down  was  not 
the  cause  of  the  accident. 

13.  Where  there  was  nothing  to  show  the  manner  in  which  the 
party  injured  fell,  evidence  as  to  whether  the  railing  was  sufficient 
to  prevent  a  full-grown  man  from  going  over  the  rail  and  down 
the  embankment  if  he  should  by  accident  stagger  against  it  was 
inadmissible. 

14.  The  town  offered  evidence  that  on  the  morning  after  the 
accident,  on  the  company's  being  told  of  the  accident,  and  that  its 
employees  had  taken  down  the  railing,  the  company's  superintend- 
ent promised  to  put  it  up,  and  that  it  was  put  up  that  day  at  the 
direction  of  the  company's  general  manager,  as  an  admission  that 
the  company's  workmen  had  torn  down  the  railing  as  alleged. 
Held  inadmissible,  since  such  action  may  have  been  to  prevent  the 
possibility  of  other  accidents. 

15.  Though  a  witness  for  the  town  testified  that  the  railing  was 
down  before  the  time  when  the  company  was  alleged  to  have  torn 
it  away,  it  was  permissible  for  the  town  to  prove  that  the  fact  was 
otherwise,  but  not  to  attack  such  witness'  character  for  veracity 
either  by  argument  of  counsel  or  by  evidence. —  (Town  of  Water- 
bury  vs.  Waterbury  Traction  Co.,  50  Atlantic  Reporter,  3.) 

ILLINOIS. — Electric  Power  House— Permanent  Injury — Dam- 
ages— Improper  Construction — Negligence — Instructions — Special 
Interrogatories. 

1.  Where  the  declaration  alleged  that  the  market  value  of  plain- 
tiff's realty  had  been  diminished  by  the  erection  of  defendant's 
electric  power  house,  the  injury  complained  of  was  necessarily 
permanent,  so  that  another  count,  filed  more  than  five  years  after 
the  erection  of  the  power  house,  and  alleging  that  the  value  of  the 
premises  had  been  "permanently"  impaired,  did  not  state  a  differ- 
ent cause  of  action  barred  by  limitation. 

2.  Where  plaintiff's  property  was  injured  by  the  erection  and 
operation  of  defendant's  electric  power  house,  she  was  entitled 
to  prove  and  recover  permanent  damages,  though  there  was  no  alle- 
gation that  the  construction  or  operation  was  negligent,  or  an 
exercise  of  the  power  of  eminent  domain. 

3.  Where  there  was  no  allegation  of  negligence,  an  instruction 
that  plaintiff  could  not  recover  for  damages  caused  by  the  careless 
operation  of  the  power  house,  and  arising  after  commencement  of 
the  action,  was  properly  refused,  as  not  within  the  issues. 

4.  A  special  question  as  to  whether  plaintiff  had  been  damaged, 
and,  if  so,  in  what  respect  and  to  what  amount  was  an  attempt  to 
have  the  jury  state  the  means  by  which  they  arrived  at  their  verdict, 
and  was  improperly  submitted. 

5.  Where  there  was  no  allegation  of  negligence,  special  inter- 
rogatories as  to  whether  the  damage  arose  from  defective  con- 
struction or  careless  operation  should  not  have  been  submitted,  as 
not  based  on  the  issues. —  (Chicago  North  Shore  St.  Ry.  Co.  vs. 
Payne,  61  N.  E.  Rep.,  467.) 

INDIANA. — Actions  for  Injuries  or  Death — Negligence — Plead- 
ing— Statutes — Constitutionality — Uniformity  of  Operation — Spe- 
cial Laws. 

1.  Act  Feb.  17,  1899,  providing  that  in  actions  for  damages  on 
account  of  the  alleged  negligence  of  any  person,  copartnership  or 
corporation,  for  causing  personal  injuries  or  the  death  of  any 
person,  it  shall  not  be  necessary  for  the  plaintiff  to  allege  or  prove 
the  want  of  contributory  negligence  on  his  part  or  the  part  of  the 
party  for  whose  injury  or  death  the  action  is  brought,  is  uniform 
in  its  operation,  though  applying  only  to  actions  for  personal  in- 
juries or  death,  and  not  in  conflict  with  Const,  art.  4,  sees.  22,  23, 
prohibiting  the  passage  of  local  or  special  laws  regulating  the  prac- 
tice in  courts  of  justice. 

2.  The  exclusion  of  pending  actions  from  the  operation  of  such 


statute  does  not  render  it  a  violation  of  Const,  art.  4,  sees.  22,  23, 
as  a  special  act. —  (Indianapolis  St.  Ry.  Co.  vs.  Robinson,  61.  N.  E. 

Rep.,  197.) 

KENTUCKY. — Foot  Passenger  —  Injuries  —  Evidence  —  Public 
Use  of  Track — Discovery  of  Peril — Contributory  Negligence — 
Question  for  Jury — Admissibility. 

1.  Where  plaintiff  was  struck  by  a  car,  the  court  properly  re- 
fused to  permit  him  to  testify  that  he  had  gone  on  the  track  to 
avoid  an  unruly  horse  that  was  about  to  run  over  him  on  the  high- 
way, as  he  had  been  on  the  track  for  some  time  before  he  was 
struck,  and  was  manifestly  there  for  his  own  convenience. 

2.  Evidence  as  to  the  use  of  the  track  by  the  public  as  a  pass- 
way  was  not  admissible,  as  the  track,  though  an  extension  of  a 
street  railroad,  was  not  in  the  highway,  and  such  use  gave  the 
public  no  right  thereto. 

3.  The  declaration  of  the  motorman  at  the  place  of  the  col- 
lision, a  few  minutes  after  it  occurred,  to  the  effect  that  he  had 
seen  plaintiff  for  150  yards,  and  that  he  made  no  effort  to  apply 
the  brakes  until  the  collision  was  about  to  occur,  though  plaintiff 
had  given  no  heed  to  repeated  signals  of  the  car's  approach,  was 
admissibe  as  a  part  of  the  res  gestae;  the  declaration  being  a 
verbal  fact  growing  out  of  the  transaction,  and  a  part  thereof. 

4.  The  question  whether  the  facts  were  sufficient  to  appraise 
the  motorman,  in  time  for  him  to  stop  the  car,  by  the  exercise 
of  ordinary  care,  before  the  collision  took  place,  that  plaintiff  did 
not  intend  to  leave  the  track,  was  for  the  jury,  as  was  also  the 
question  of  contributory  negligence,  and  it  was  therefore  error  to 
give  a  peremptory  instruction  to  find  for  defendant.  (Floyd  vs. 
Paducah  Railway  &  Light  Co.,  64  S.  W.  Rep.  654.) 

Master  and  Servant — Malicious  Assault  by  Conductor  on  Pas- 
senger— Punitive  Damages. 

It  was  proper  to  authorize  a  jury  to  award  punitive  damages 
against  a  street  railroad  corporation  for  a  malicious  assault  by  a 
conductor,  in  the  course  of  his  employment,  upon  a  passenger. — 
(Lexington  Ry.  Co.  vs.  Cozine,  64  S.  W.  Rep.,  848.) 

MASSACHUSETTS. —  Accident  at  Crossing  —  Contributory 
Negligence — Obstructed  View — Care  in  Approaching  Crossing. 

Plaintiff  was  driving  with  a  horse  and  wagon  toward  defendant 
street  railway  company's  tracks,  and  when  about  80  ft.  from  them 
looked  in  both  directions  for  a  car,  but  saw  none.  From  this  point 
he  had  a  clear  view  of  the  track  for  300  or  350  ft.,  but  after  leaving 
it  and  nearing  the  track  his  view  was  obstructed  by  trees,  so  that  he 
could  not  see  an  approaching  car  until  his  horse  was  actually  on 
the  track  and  the  vehicle  within  from  2  to  4  ft.  of  it,  in  which  posi- 
tion his  horse  was  struck  by  a  car  and  he  was  injured.  Held,  that 
plaintiff  was  not  negligent,  as  a  matter  of  law,  in  driving  over  the 
space  where  his  view  was  obscured  at  the  rate  of  4  to  5  miles  per 
hour,  or  in  not  getting  down  from  his  wagon  and  going  forward 
in  advance  of  his  horse,  to  see  if  a  car  was  coming,  before  driving 
on  to  the  crossing. —  (Kelly  vs.  Wakefield  &  S.  St.  Ry.  Co.,  61  N. 
E.  Rep.,  139.) 

Trial — Interrogatories  to  Adverse  Party — Corporations — Offi- 
cers. 

1.  Where  a  party  failed  to  accept  to  an  instruction,  he  cannot 
complain  of  the  refusal  to  grant  a  new  trial  because  of  such  in- 
struction.  The  matter  is  discretionary  with  the  court. 

2.  Under  Pub.  St.  c.  167,  sec.  53,  relating  to  interrogatories  for 
the  discovery  of  facts  necessary  to  the  suit  or  defense,  and  provid- 
ing that  where  a  corporation  is  a  party  the  president  or  other  of- 
ficers may  be  examined,  the  corporation  cannot  shield  itself  behind 
an  avowal  of  personal  ignorance  on  the  part  of  such  officer,  where 
he  can  reasonably  ascertain  the  facts  sought  by  a  proper  inter- 
rogatory. 

3.  It  was  error  to  refuse  to  order  the  president  of  defendant 
corporation  to  answer  interrogatories  relating  to  facts  material  to 
plaintiff's  case,  and  concerning  the  conduct  of  the  corporation  at 
the  time  of  the  accident  or  just  before. 

4.  It  was  proper  to  refuse  to  compel  an  answer  to  an  inter- 
rogatory as  to  "what  caused  the  collision,"  as  a  party  cannot  be 
required  to  state  his  views  or  disclose  his  defense. 

5.  A  party  is  not  entitled  to  answer  to  interrogatories  as  to 
what  particular  possible  witnesses  would  testify. — (Robbins  vs. 
Brockton  St.  Ry.  Co.,  61  N.  E.  Rep.,  265.) 

Injuries  to  Person  on  Street — Direction  of  Verdict. 

Plaintiff,  a  schoolboy  about  six  years  old,  was  run  over  by  a 
street  car  as  it  was  turning  into  the  street  on  which  the  schoolhouse 
stood.  Plaintiff  had  been  playing  tag,  but  testified  that  he  was  on 
his  way  home  at  the  time  of  the  accident.  There  was  evidence, 
though  contradicted,  that  the  car  did  not  sound  a  gong,  and  was 
going  from  2}/2  to  5  miles  per  hour ;  that  before  plaintiff  was  finally 
thrown  from  the  car  he  was  on  the  steps,  in  comparative  safety, 
in  full  view  of  the  motorman,  and  calling  to  him  to  stop,  but  that 
the  motorman  increased  the  speed  of  the  car,  threw  plaintiff  off, 
and  so  caused  the  injury.    Held  error  to  direct  a  verdict  for  de- 
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fen dant.—  (Aiken  vs.  Holyoke  St.  Ry.  Co.,  61  N.  E.  Rep.,  557.) 

MICHIGAN. — Injury  to  Traveler — Contributory  Negligence. 

Plaintiff  was  injured  by  collision  while  attempting  to  drive 
across  defendant's  street  car  track.  The  accident  occurred  on  a 
clear  morning,  and  plaintiff,  who  was  familiar  ,  in  a  general  way 
with  the  manner  of  running  street  cars,  when  within  about  60  ft. 
of  the  track  looked  eastwardly,  from  which  direction  he  knew  the 
car  would  come,  but  his  vision  was  obstructed  by  trees  and  a 
house  so  that  he  could  only  see  about  9  rods  down  the  track.  He 
then  looked  to  the  west,  and  continued  to  so  look  until  struck  by 
the  car  approaching  from  the  east.  His  horse,  which  was  gentle, 
and  not  afraid  of  street  cars,  was  being  driven  on  a  walk,  and  the 
distance  from  the  track  to  the  curb,  from  whence  an  unobstructed 
view  to  the  eastward  could  be  had,  was  25  ft.,  at  which  point  the 
horse's  nose  was  15  ft.  from  the  track,  and  the  horse  could  have 
been  easily  stopped.  Held,  that  the  plaintiff  was  guilty  of  contrib- 
utory negligence  in  failing  to  again  look  to  the  east. — (Merritt  vs. 
Foote,  87  N.  W.  Rep.,  262.) 

Injuries  to  Passenger— Contributory  Negligence. 

A  person  riding  on  the  bumper  of  a  street  car  after  being  warned 
by  the  conductor  of  his  dangerous  position  is  guilty  of  contributory 
negligence,  as  a  matter  of  law,  so  as  to  prevent  recovery  for  in- 
juries occasioned  by  being  struck  from  the  rear  by  another  car. — 
(Nieboer  vs.  Detroit  Electric  Railway,  87  N.  W.  Rep.,  626.) 

MISSISSIPPI. — Duty  to  Stop  at  Crossing — Unreasonable  Rules 
— Disregard  of  Public  Duty — Punitive  Damages. 

1.  A  street  railroad  company  owes  a  duty  to  the  public  to  stop 
at  its  regular  crossings,  on  a  seasonable  signal,  to  receive  those 
desiring  passage. 

2.  A  rule  of  a  street  railroad  company,  that  where  its  cars  stop 
beyond  the  crossing  they  should  not  be  backed  to  receive  a  person 
who  has  properly  signaled,  is  unreasonable,  when  applied  to  a  pas- 
senger on  a  rainy  night,  with  a  muddy  road,  the  car  40  ft.  beyond 
the  crossing,  and  the  passenger  having  seven  blocks  to  walk  unless 
he  got  passage. 

3.  In  an  action  against  a  street  railroad  company  whose  em- 
ployee fails  to  stop  a  car  on  proper  signal  from  a  person  at  a  cross- 
ing, and  afterwards  jeers  at,  insults,  and  ridicules  such  person,  w'" 
has  become  a  passenger  on  the  return  trip,  the  jury  are  authorized, 
in  assessing  the  damages,  to  allow,  not  only  just  compensation  for 
the  injury,  but  to  inflict  a  proper  punishment  for  the  company's 
disregard  of  public  duty.- — (Jackson  Electric  Ry.,  Light  &  Power 
Co.  vs.  Lowry,  30  S.  Rep.,  634.) 

NEW  YORK. — Passenger — Personal  Injury — Intoxicated  Con- 
dition— Evidence. 

An  action  by  passenger  against  a  street  railroad  company  was 
defended  on  the  ground  that  plaintiff  received  her  injuries  while 
intoxicated,  and  on  account  thereof.  It  appeared  that  she  was 
arraigned  in  court  the  next  morning  on  the  charge  of  intoxication, 
and  the  record  showed  a  plea  of  guilty.  She  denied  having  pleaded 
guilty.  The  officer  who  escorted  her  to  the  court  testified  that  she 
asked  him  to  plead  for  her,  which  he  did ;  but  he  was  not  permitted 
to  testify  as  to  the  plea  he  made,  nor  to  admissions  made  to  him 
by  plaintiff  as  to  her  condition  the  night  before.  Held,  that  the 
exclusion  of  the  officer's  testimony  was  error. —  (Link  vs.  Brooklyn 
Heights  R.  Co.,  72  N.  Y.  Suppl.,  76.) 

Carrier — Injury  to  Passenger — Defendant's  Negligence — Admis- 
sion of  Counsel — Effect — Same — Excessive  Verdict — Evidence — 
Same — Setting  Aside  Verdict — Discretion  of  Court. 

1.  Where,  in  an  action  against  a  carrier  for  injuries  to  a  pas- 
senger, defendant's  counsel  admits  its  negligence,  and  to  the  court's 
inquiry  as  to  whether  he  conceded  that  such  negligence  was  "the 
sole  cause  of  plaintiff's  injuries,"  and  that  the  only  issue  was  the 
amount  of  damages,  answers,  "If  any,  sir,"  the  defendant  is  not  pre- 
cluded from  contending  that  no  part  whatever  of  plaintiff's  condi- 
tion was  the  result  of  the  accident. 

2.  In  an  action  against  a  carrier  for  injuries  to  a  passenger,  a 
pregnant  woman,  it  appeared  that  plaintiff's  premature  confinement 
directly  resulted  from  the  accident,  and  that  at  the  time  of  the 
trial  she  was  paralyzed  on  her  right  side,  and  was  unable  to  control 
the  sphincter  muscle.  There  was  a  conflict  in  the  expert  evidence, 
both  as  to  the  cause  and  permanency  of  the  injuries.  Held,  that  a 
verdict  for  $28,500  was  properly  set  aside  as  excessive. 

3.  A  trial  court  has  the  same  discretion  to  set  aside  a  verdict  for 
personal  injuries  as  excessive,  where  defendant's  negligence  is  con- 
ceded, and  the  only  issue  submitted  to  the  jury  is  the  extent  of 
the  injuries,  as  where  the  verdict  is  based  on  a  determination  of  the 
issue  of  negligence. —  (Fawdrey  vs.  Brooklyn  Heights  R.  Co.,  72 
N.  Y.  Suppl.,  284.) 

Collision  with  Street  Car — Reasonable  Care — Appeal — Conflict- 
ing Evidence — Verdict. 

1.  Plaintiff,  a  policeman,  was  in  charge  of  a  patrol  wagon  driven 
by  another  policeman  in  answer  to  a  call,  the  horses  going  at  a  brisk 
trot,  and  the  bell  ringing.    The  street  on  which  they  were  driving 


was  down  grade.  When  reaching  the  curb  line  of  a  certain  inter- 
secting street,  the  driver  saw  a  street  car  approaching  between  30 
and  100  ft.  away,  whereupon  he  whipped  the  horses,  and  attempted 
to  cross  the  track  ahead  of  the  car,  but  the  car  struck  the  hind 
wheel  of  the  wagon  and  plaintiff  was  thrown  out  and  injured. 
Held,  that  the  driver  exercised  the  degree  of  care  which  a  reason- 
ably prudent  man  would  have  used  under  such  circumstances. 

2.  A  verdict  on  conflicting  evidence  will  not  be  disturbed  on 
appeal. — (Decker  vs.  Brooklyn  Heights  R.  Co.,  72  N.  Y.  Suppl., 
229.) 

Carriers — Street  Car  Company — Passenger — Cause  of  Injury — 
Evidence — Question  for  Jury — Same — Electric  Shock — Personal 
Assault  —  Mental  Consequences — -Liability — Same — Negligence — 
Evidence — Question  for  Jury — Same — Special  Damages— Allega- 
tion—  Amendment  at  Trial  —  Same  —  Married  Woman  —  Sole 
Trader — Absence  of  Allegation — -Presentation  in  Lower  Court. 

1.  Plaintiff,  a  passenger  on  a  street  car,  claimed  to  have  been 
injured  by  an  electric  shock  from  the  door  sill  while  escaping  from 
the  car,  the  electric  machinery  of  which  was  deranged.  She  was 
previously  in  perfect  health,  and  had  no  previous  disease  which 
would  account  for  her  subsequent  symptoms.  The  appearance  of 
flames  under  the  car  was  preceded  by  a  loud  report.  The  flames 
extended  backward  beneath  the  car  for  its  entire  length.  Plain- 
tiff testified  to  sensations  indicating  a  shock  of  electricity.  Experts 
testified  that  an  electric  shock  would  have  caused  plaintiff's  in- 
juries, and  one  physician  testified  that,  while  a  blow  on  the  back 
might  also  have  caused  them,  he  found  on  examination  no  evidence 
of  such  blow,  and  that  under  the  circumstances  he  could  not  tell 
how  plaintiff's  condition  arose  unless  it  came  from  an  electric 
shock.  Held,  that  the  evidence  was  sufficient  to  go  to  the  jury  on 
the  question  as  to  whether  plaintiff's  injury  arose  from  a  shock  of 
electricity. 

2.  An  electric  shock  received  by  a  passenger  on  a  trolley  car 
is  a  direct  physical  and  personal  assault,  for  the  mental  conse- 
quences of  which  the  company,  if  negligent,  may  be  held  liable. 

3.  In  an  action  by  a  passenger  against  a  street  car  company  for 
injury  from  an  electric  shock,  it  appeared  that  flames  broke  from 
the  controller  box  and  extended  beneath  the  car  for  its  entire 
length,  being  preceded  by  a  loud  report.  Plaintiff,  in  escaping  from 
the  car,  stepped  on  the  door  sill  and  received  a  shock.  It  was 
proved  that  the  phenomenon  could  not  have  existed  if  the  electrical 
appliances  of  the  car  were  in  proper  shape.  After  the  accident 
the  car  was  used  the  same  day  on  four  other  trips  without  further 
harm.  There  was  no  evidence  of  any  subsequent  inspection,  and  no 
direct  evidence  that  the  car  was  out  of  order.  Held,  that  defend- 
ant's negligence  was  a  question  for  the  jury. 

4.  In  a  complaint  against  a  street  car  company  for  injuries, 
plaintiff,  a  married  woman,  alleged  that  she  could  not  in  future 
properly  attend  to  her  household  duties  "and  business."  On  the 
trial,  the  court  permitted  an  amendment  by  adding,  after  the  word 
"business,"  "of  dressmaking,  and  the  loss  of  income  therefrom 
by  reason,"  etc.  Held,  that  the  amendment  was  proper;  the  original 
alegation  being  sufficient  to  apprise  defendant  of  a  claim  for  special 
damages  by  reason  of  incapacity  to  attend  to  business. 

5.  Where,  in  an  action  by  a  married  woman  for  personal  in- 
juries, an  element  of  damages  claimed  was  incapacity  for  carrying 
on  plaintiff's  business,  the  absence  of  an  allegation  that  she  was 
carrying  on  business  on  her  own  account  cannot  be  taken  advan- 
tage of  on  appeal ;  plaintiff  having  been  allowed  to  prove  her  occu- 
pation without  objection  in  the  court  below,  and  no  instruction 
having  been  asked  excluding  a  loss  of  earnings  from  her  recovery. 
— Buckbee  vs.  Third  Ave.  R.  Co.,  72  N.  Y.  Suppl..  217.) 

NEW  YORK.— Street  Railroad  Company— Right  of  Way- 
Ownership — Complaint  for  Injuries — Amendment — Conformity  to 
Proof — Presumption  on  Appeal — Same — Highway — Private  Own- 
ership— Public  Way — Duty  to  Traveler. 

1.  Under  Code  Civ.  Proc.  Sec.  23,  empowering  the  trial  court 
to  conform  the  pleadings  to  the  facts  proved  where  the  amendment 
does  not  substantially  change  the  claim  or  defense,  the  fact  that 
plaintiff,  suing  a  street  railroad  company  for  injuries,  alleges  that 
the  stage  of  which  plaintiff  was  an  occupant,  was  upon  a  public 
highway  over  which  defendant's  tracks  were  laid,  while  on  the 
trial  defendant  proves  ownership  in  fee  of  the  premises  where  the 
accident  occurred,  is  immaterial,  as,  for  the  purpose  of  sustaining 
the  judgment,  the  complaint  will  on  appeal  be  deemed  to  have 
been  amended  in  harmony  with  the  proofs. 

2.  Defendant  street  car  company  purchased  land  leading  to  a 
summer  resort,  over  which  it  laid  its  tracks,  and  which  it  opened 
for  use  as  a  public  highway,  though  without  formal  dedication. 
Plaintiff,  a  passenger  in  a  stage  coach,  was  injured  by  defendant's 
car  colliding  with  that  vehicle.  Defendant  contended  that  its  in- 
vitation to  the  public  extended  only  to  the  use  of  the  roadway  at 
the  side  of  its  tracks,  and  that,  being  on  its  tracks,  plaintiff  was  a 
trespasser.   The  tracks  were  not  fenced  off,  or  otherwise  separated 
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from  the  roadway.  Held,  that  defendant  was  liable,  though  its 
negligence  causing  the  accident  was  not  wanton,  willful,  or  inten- 
tional, the  contention  of  the  defendant  being  against  public 
policy.— (Liekens  vs.  Staten  Island  M.  R.  Co.,  72  N.  Y.  Suppl., 

162.) 

NEW  YORK.— Injury  to  person  Near  Track. 

In  an  action  by  a  husband  against  a  street  railroad  company  for 
injuries  to  his  wife,  the  evidence  showed  that  the  posts  of  an  ele- 
vated road  in  the  street  compelled  the  wife  to  stand  within  two  feet 
of  defendant's  tracks  in  order  to  see  the  cars  approaching  her 
street  crossing,  and  that  the  fender  of  a  car  coming  very  rapidly 
and  without  ringing  a  bell,  caught  her  by  the  clothes  and  threw 
her  down,  injuring  her.  Held,  error  to  dismiss  the  complaint  at 
the  close  of  plaintiff's  evidence  on  the  ground  of  her  contributory 
negligence. — (G'Sell  vs.  Metropolitan  St.  R.  Co.,  71  N.  Y.  Suppl., 
1020.) 

NEW  YORK.— Attorney  and  Client— Substitution— Same- 
Compensation. 

1.  Where  a  mother  engages  an  attorney  to  prosecute  her  claim 
for  damages  for  injuries  to  an  infant' son  for  a  contingent  fee,  there- 
after, in  an  action  by  the  son,  for  whom  the  mother  has  been  ap- 
pointed guardian  ad  litem,  for  such  injuries,  plaintiff  is  entitled  to 
have  another  attorney  substituted. 

2.  Where  a  mother  engages  an  attorney  to  prosecute  her  claim 
for  damages  for  injuries  to  an  infant  son  for  a  contingent  fee,  and 
thereafter,  in  an  action  by  the  son,  for  whom  she  has  been  appointed 
guardian  ad  litem,  for  the  injuries,  another  attorney  is  subsituted, 
such  former  attorney  is  entitled  to  have  a  provision  inserted  in  the 
order  of  substitution,  that,  in  the  event  of  recovery,  no  portion 
shall  be  paid  out  without  notice  to  him,  so  that  he  may  have  the 
value  of  any  compensation  due  him  fixed. — (Bryant  vs.  Brooklyn 
Heights  R.  Co.,  72  N.  Y.  Suppl.,  308.) 

NEW  YORK  —  Negligence  of  Masrer — Complaint — Same — 
Dangerous  Place  to  Work — Same — Same — Assumption  of  Risk. 

1.  In  an  action  for  personal  injuries  against  an  elevated  rail- 
road company  by  a  conductor  of  one  of  its  work  trains,  the  com- 
plaint alleged  that  defendant  was  negligent  in  maintaining  a  nar- 
row platform  along  the  sides  of  its  tracks  without  a  guard  rail, 
along  which  defendant  was  compelled  to  pass  in  prosecution  of  his 
employment,  and  from  which  he  fell  into  the  street,  and  that  de- 
fendant "carelessly  and  negligently  permitted  the  platfom  to  re- 
main in  an  unsafe  and  perilous  condition."  Held,  that  this  was 
insufficient  as  an  allegation  of  negligence,  no  statute  requiring 
guard  rails  on  such  structures,  and  it  not  appearing  but  that  the 
plaintiff  knew,  or  could  by  intelligent  inspection  have  discovered, 
the  risk. 

2.  In  an  action  against  an  elevated  railroad  company  by  a  con- 
ductor of  a  work  train  for  injuries  sustained  by  falling  from  a  nar- 
row, unguarded  platform  along  the  tracks  into  the  street,  plain- 
tiff's evidence  that  "he  walked  along  the  platform,  and  stepped  on 
something  and  slipped,"  in  connection  with  all  the  other  evidence 
in  the  case,  showing  that  the  platform  was  dry  and  free  from  ice 
and  snow,  is  insufficient  to  show  negligence  in  defendant  in  per- 
mitting the  platform  to  become  slippery. 

3.  A  platform  2.y2  feet  wide,  without  a  guard  rail,  along  the 
tracks  of  an  elevated  railroad  company,  over  which  its  employes 
are  compelled  to  pass,  constitutes  a  reasonably  safe  place  in  which 
to  work,  so  as  to  preclude  a  recovery  for  injuries  by  an  employe 
who  falls  from  such  platform  to  the  street  below. 

4.  In  an  action  against  an  elevated  railroad  company  by  an  em- 
ploye for  injuries,  it  appeared  that  plaintiff  had  been  in  the  employ 
of  the  company  for  10  years,  during  which  he  had  been  lampman, 
brakeman,  and  conductor.  He  testified  that  he  had  observed  nar- 
row, unguarded  walks  along  the  sides  of  the  tracks  similar  to  that 
from  which  he  fell,  and  had  passed  along  such  a  walk  in  switching 
a  train,  but  that  at  the  time  of  the  accident  he  had  not  observed 
the  width  of  the  walk  in  question,  nor  that  it  was  unguarded. 
Other  evidence  showed  that  he  had  previously  traversed  similar 
walks,  and  also  the  one  from  which  he  had  fell.  Held,  that  plain- 
tiff assumed  the  risk.- — (Nugent  vs.  Brooklyn  Union  El.  R.  Co., 
72  N.  Y.  Suppl.,  67.) 

PENNSYLVANIA.— Negligence— Personal  Injuries  —  Chil- 
dren— Care  Required. 

A  street  railway  company  owes  the  duty  of  preventing  children 
of  such  tender  years  that  negligence  cannot  be  imputed  to  them 
from  being  on  the  platform  of  a  moving  car,  and,  if  such  a  child 
gets  there  without  permission,  failure  to  remove  it  from  its  posi- 
tion of  danger  as  soon  as  it  is  discovered,  is  negligence. — (Levin 
ve.  Second  Ave.  Traction  Co.,  Pittsburg,  50  At.  Rep.,  225.) 

PENNSYLVANIA.— Jurisdiction  of  Federal  Courts— Resi- 
dence of  Parties — Local  Suits — Process — Suits  of  Local  Nature- 
Nonresident  Defendants. 

1.  In  a  suit  in  a  federal  court  to  foreclose  a  mortgage  on  prop- 
erty situated  within  the  district,  the  jurisdiction  of  the  court  is  not 


defeated  by  the  fact  that  one  of  the  defendants  is  not  a  resident  of 
the  district. 

2.  In  a  suit  of  a  local  nature  in  a  federal  court  to  enforce  a 
lien  on  property,  a  nonresident  defendant  cannot  be  brought  in 
by  service  of  original  process  upon  him  in  the  district  of  his  resi- 
dence, as  provided  in  Rev.  St.  Sec.  741,  such  section  having  been 
superseded  by  section  8,  Act.  March  3,  1875  (18  Stat.  472) ;  but  he 
must  be  brought  in  by  an  order  made  in  accordance  with  the  pro- 
visions of  the  latter  section. — (Seybert  vs.  Shamokin  &  Mt.  C. 
Electric  Ry.  Co.  et  al.,  110  Fed.  Rep.,  10.) 

PENNSYLVANIA.— Instructions— Injury  to  Passenger. 

An  instruction,  in  an  action  for  injury  claimed  to  have  been  re- 
ceived by  plaintiff  being  jolted  off  a  street  car,  that  it  was  a  ques- 
tion for  the  jury  whether  it  was  a  careless  thing  for  plaintiff  to 
get  down  on  the  step  of  the  car,  can  not  be  complained  of  be- 
cause stating  that,  if  they  believed  that  "that  carelessness"  con- 
tributed to  his  being  jolted  off,  he  could  not  recover. — (Foster  vs. 
Union  Traction  Co.,  49  Atl.  Rep.,  270.) 

TENNESSEE. — Collision — Negligence — Driving  on  Track — 
Care  of  Motorman- — Instructions. 

1.  In  an  action  against  a  street  railway  company  for  injuries 
owing  to  a  collision  between  plaintiff's  wagon  and  a  car,  the  court 
instructed  that  if  there  was  no  obstruction  to  prevent  the  motor- 
man  from  seeing  plaintiff,  and  he  drove  on  the  track  far  enough 
ahead  of  the  car  to  have  enabled  any  ordinarily  careful  person  to 
have  stopped  his  car  to  avoid  a  collision  if  on  the  lookout,  and 
having  his  car  under  control,  it  was  negligence  on  the  part  of  the 
motorman  to  have  collided  with  plaintiff's  wagon.  Held,  that  the 
instruction  should  have  been  qualified  by  a  statement  to  the  effect 
that  a  motorman  has  a  right  to  assume  that  one  on  the  track,  and 
apparently  able  of  taking  care  of  himself,  will  leave  it  before  the 
car  reaches  him,  and  that  he  may  indulge  the  presumption  until 
the  danger  of  collision  is  imminent. 

2.  Inconsistent  and  contradictory  statements  in  a  charge  do  not 
neutralize  or  validate  each  other. — Citizens'  St.  R.  Co.  vs.  Shep- 
herd, 64  S.  W.  Rep.,  710.) 

TENNESSEE.— Master  and  Servant— Death— Electric  Wires- 
New  Trial — Motion — Appeal — Expiration  of  Term — Question  for 
Jury — Statements  in  Jury  Room — Instructions — Degree  of  Care. 

1.  Acts  1899,  p.  55,  c.  40  (Shannon's  Code,  Sec.  6057),  provides 
that  whenever  any  case  is  pending  and  on  trial  by  court  or  jury, 
and  undetermined  at  the  time  the  existing  term  expires  by  reason 
of  the  advent  of  the  succeeding  term,  the  term  shall  be  extended 
and  continued  into  the  succeeding  term  for  all  the  purposes  of 
trying,  disposing  of,  and  returning  a  verdict  and  rendering  judg- 
ment in  such  pending  case,  as  if  the  new  terms  had  not  arrived. 
Held,  that  a  motion  for  a  new  trial  partially  considered,  and  not 
determined  at  the  beginning  of  a  new  term,  was  within  the  intend- 
ment of  the  act,  justifying  an  appeal  taken  after  expiration  of  the 
trial  term. 

2.  Whether  a  magnetic  bell  and  test  set  furnished  to  a  lineman 
by  a  telephone  company  were  useful  only  in  discovering  electrical 
disturbances  on  the  line,  and  were  not  designed  to  test  the  insula- 
tors and  defects  therein,  or  their  location,  was  a  question  for  the 
jury  in  an  action  for  the  lineman's  death. 

3.  Statements  made  by  jurors  in  their  deliberations  that  a  spe- 
cified compromise  had  been  offered  to  plaintiff,  and  that  on  a 
former  mistrial  of  the  case  ten  jurors  had  favored  awarding  $8,000 
damages,  one  a  smaller  amount,  and  another  nothing,  are  suffi- 
cient to  vitiate  a  verdict,  though  the  jurors  testify  that  they  were 
not  influenced  thereby. 

4.  Where  statements  of  evidence  were  improperly  made  by  a 
juror  during  the  deliberations  of  the  jury,  and  the  verdict  thereby 
vitiated,  the  trial  court  cannot  determine  whether  the  evidence  ad- 
duced at  the  trial  was  sufficient  to  have  supported  the  verdict,  in- 
dependent of  such  statements. 

5.  A  charge  in  an  action  for  a  lineman's  death,  caused  by  a 
live  wire,  that,  if  deceased  had  no  knowledge  or  information  that 
the  span  wires  of  a  street  railroad  company  were  not  properly  in- 
sulated and  reasonably  safe,  then  he  had  a  right  to  presume  that 
they  were  properly  and  safely  insulated,  unless  the  want  of  insula- 
tion or  defects  therein  were  plainly  obvious,  is  erroneous,  in  that 
it  relieves  the  employe  of  the  duty  to  exercise  active  precaution  in 
a  hazardous  occupation. 

6.  A  lineman  was  sent  to  ascertain  the  extent  and  nature  of 
trouble  with  telephone  wires,  caused  by  a  charge  of  electricity 
transmitted  from  the  wires  of  an  electric  street  railway  company. 
Of  his  own  volition  he  ascended  the  railway  company's  pole,  and 
was  killed  by  contact  with  a  charged  wire.  The  same  work  could 
have  been  done  by  ascending  the  telephone  company's  pole  30  feet 
distant,  where  he  would  have  avoided  contact  with  the  wires  of  the 
railway  company.  Held,  that  a'n  insruction  on  the  theory  of  sud- 
den exigency  or  emergency  of  the  business  was  properly  refused. — 
(Jackson  &  S.  St.  R.  R.  et  al  vs.  Simmons,  64  Sw.  Rep.,  705.) 
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The  Money  Market 

Wall  Street,  Jan.  8,  1902. 
The  monetary  situation,  which  at  the  last  writing  was  sur- 
rounded by  considerable  uncertainty,  to  say  the  least,  has  since  then 
undergone  a  complete  change,  and  instead  of  doubt  as  to  the  future 
course  of  the  loan  market,  there  is  now  a  feeling  of  confidence. 
The  ending  of  the  past  year  did  not,  as  had  been  anticipated  by 
many  financiers,  result  in  any  actual  stringency,  and  while  at  inter- 
vals brrowers  on  call  had  to  pay  rather  "fancy"  rates  in  order  to 
obtain  accommodations,  the  average  rate  exacted  was  only  a  little 
above  the  legal  limit,  whereas  the  highest  point  reached  was  20  per 
cent,  a  figure  that  has  frequently  been  surpassed  on  such  occasions 
as  the  turning  of  the  year.  With  the  inauguration  of  the  heavy 
January  interest  and  dividend  disbursements,  and  the  rapid  return 
since  the  beginning  of  1902  of  currency  from  the  interior,  all  fear 
has  been  dispelled,  and  this  has  been  made  perfectly  apparent  dur- 
ing the  past  few  days  in  the  disposition  on  the  part  of  the  banks  and 
other  money  lenders  to  put  out  funds  quite  freely,  both  on  call  and 
on  time  contracts,  at  and  below  6  per  cent.  Last  Saturday's  bank- 
statement,,  while  on  the  surface  disappointing,  was  not  in  reality  a 
true  reflex  of  the  actual  condition  of  the  Clearing  House  institu- 
tions, and  no  doubt  the  next  exhibit  will  show  them  to  be  in  a  con- 
siderably stronger  position  than  did  the  figures  published  on  the 
day  in  question.  In  the  first  place,  it  is  known  that  the  actual  gain 
in  cash  was  greatly  in  excess  of  that  reported ;  moreover,  it  was  be- 
low the  usual  increase  for  the  opening  week  of  the  year.  Besides, 
the  week's  increase  in  loans  far  exceeded  that  of  any  correspond- 
ing period  in  recent  years,  and,  as  it  progressed,  was  practically  all 
contributed  by  the  banks  in  the  financial  district,  the  uptown  insti- 
tutions generally  reporting  a  reduction  in  the  loan  account.  The 
only  seemingly  logical  deduction  to  be  drawn  from  a  consideration 
of  the  forgoing  facts  is  that  the  banks  are  really  better  off  in  the 
matter  of  surplus  reserve  than  the  published  figures  would  indicate, 
and  that  technical  conditions  alone  made  them  appear  weaker  in  this 
respect  than  they  actually  are.  However,  the  outlook  promises  well 
for  a  continuance  of  the  easier  conditions  that  have  lately  developed 
in  the  money  market,  and  while  it  is  possible  that  we  may  be  called 
upon  to  pay  off  a  quantity  of  European  obligations  during  the 
current  month,  there  is  no  apparent  reason  to  anticipate  any  high 
rates  for  money  for  a  considerable  time  to  come,  particularly  should 
the  movement  of  currency  from  the  interior  be  maintained  on  its 
present  large  scale. 

The  Stock  market 

With  the  closing  of  the  old  year  and  the  opening  up  of  the  new, 
and  no  serious  disturbance  in  the  money  market,  there  has  come 
over  the  entire  stock  market  situation  a  feeling  of  greater  con- 
fidence than  has  been  in  evidence  for  a  considerable  time  past.  Thus 
far  there  has  been  no  material  increase  in  public  interest,  but  it 
seems  to  be  a  reasonable  conclusion  that  with  a  continued  manipu- 
lation of  confidence  on  the  part  of  professional  Wall  Street,  it  will 
not  be  long  before  the  leaders  of  speculation  will  secure  a  large  fol- 
lowing, and  that  a  decided  enhancement  in  values  will  ensue.  The 
practical  clearing  up  of  the  copper  episode  has  removed  one  of  the 
most  formidable  menaces  to  a  successful  bullish  movement  that  the 
market  has  had  to  contend  against,  and  the  retirement  of  the  $75,- 
000,000  of  Northern  Pacific  preferred  stock  has  likewise  effaced  one 
of  the  chief  deterrents  to  an  advance  in  prices  for  securities.  The 
only  apparent  barrier  that  is  now  in  sight  is  the  possibility  of  a  re- 
newal of  gold  exports  to  Europe,  but  under  existing  conditions  in 
the  foreign  exchange  market  there  seems  little  cause  for  anticipat- 
ing anything  more  than  a  few  desultory  shipments  of  the  yellow 
metal.  The  downfall  of  the  Crude  Rubber  Company  was  without 
influence,  as  it  by  no  means  reflected  general  conditions  in  the  in- 
dustrial situation,  and  was  regarded  by  the  knowing  ones  as  in- 
evitable. The  statement  of  the  United  States  Steel  Corporation, 
while  regarded  as  unfavorable  by  speculative  Wall  Street,  which 
had  looked  for  a  larger  surplus  for  the  nine  months  than  the  $19,- 
414,497  reported,  must  be  considered  a  good  showing,  particularly 
in  view  of  the  many  unfavorable  factors  which  the  corporation  had 
to  contend  against  during  that  period.  Thus  general  speculative 
conditions  appear  to  be  on  a  sound  footing,  and  the  outlook 
promises  a  continuance  of  the  upward  movement  in  values  that  has 
already  set  in.  m 

The  local  traction  stocks  have  not  kept  pace  with  the  recent 
improvement  in  the  general  run  of  stocks,  and  at  times  have  exhib- 
ited decided  reacting  tendencies.   This  may  be  explained  by  selling 


on  the  part  of  the  pools  in  these  properties,  although  in  the  case  of 
Manhattan  disappointment  at  the  delay  in  inaugurating  the  elec- 
tric motive  service  has  been  in  a  measure  responsible  for  the  sell- 
ing. At  this  writing  intimations  come  from  usually  thoroughly  re- 
liable sources  that  the  report  of  the  Brooklyn  Rapid  Transit  Com- 
pany for  November  will  make  an  unfavorable  showing,  and  this,  no 
doubt,  accounts  for  the  actions  of  this  stock  in  the  market. 

Philadelphia 

The  market  for  traction  stocks  in  Philadelphia  during  the  last 
week  has  not  been  particularly  active,  and  very  few  changes  are  to 
be  recorded.  Soon  after  Christmas,  Union  Traction  advanced 
nearly  a  point,  to  33%,  on  the  report  that  the  company  had  acquired 
the  recent  rapid-transit  franchises ;  but  most  of  this  gain  was  lost 
when  the  officials  of  the  company  refused  to  confirm  the  story. 
With  this  exception,  the  price  of  stock  has  fluctuated  between  32 
and  33  on  comparatively  small  purchases,  and  closed  Jan.  7  at  32%. 
American  Railways  has  changed  hands  in  fractional  lots,  the  price 
being  44  and  45,  Philadelphia  Company  between  45%  and  46^4, 
and  American  Railways  between  44  and  44}i- 

Chicago 

Union  Traction  has  shown  a  fractional  improvement  during  the 
last  week  and  the  final  sales  on  Jan.  7  were  at  ioy2  for  the  com- 
mon. Chicago  City  has  remained  practically  stationary.  The 
greatest  activity  has  been  in  the  securities  of  the  Metropolitan 
Elevated,  which  show  a  marked  advance  in  common  from  39*4  on 
Dec.  23,  to  42%  on  Jan.  7,  both  record  figures.  Northwest  Ele- 
vated common  has  risen  a  point.  Two  hundred  shares  of  South 
Side  Elevated  sold  on  Monday  at  107^4,  and  120  shares  ot  Lake 
Street  Elevated  at  11  to  nJ4,  slightly  lower  than  12,  which  was  the 
figure  reached  Jan.  2. 

Other  Traction  Securities 

There  has-  been  practically  no  change  in  Boston  Elevated  this 
past  week  from  167,  while  West  End  common  has  remained  prac- 
tically stationary  at  94  to  94//2.  Massachusetts  Electric  common 
closed  on  Jan.  7  at  36,  an  advance  of  slightly  over  four  points  from 
the  figures  of  Dec.  23,  while  the  preferred,  at  93H.  shows  an  ad- 
vance of  two  and  one-half  points  during  the  past  two  weeks. 
United  Railways,  of  Baltimore,  common,  improved  on  reports  of 
the  defeat  of  the  ordinance  in  the  City  Council  for  the  creation  of 
a  rival  company,  on  the  idea  that  the  Legislature  will  deal  tenderly 
with  the  property,  and  closed  Jan.  7  at  14^  for  the  common,  and 
33  for  the  preferred.  Other  transactions  in  the  Baltimore  market 
include  Anacosta  &  Potomac  5s  at  97^,  City  &  Suburban  5s,  of 
Washington,  at  95,  Lake  Roland  5s  at  121  y2,  Lexington  Railway  5s 
at  102^2,  United  Railwaysof  Baltimore4sat  95^>.  The  New  Orleans 
market  quotes  bids  on  Birmingham  Railway,  Light  &  Power,  pre- 
ferred, at  93,  and  common  at  43^-  It  is  stated  that  H.  H.  Pearson, 
of  the  Pearson  syndicate,  of  Philadelphia,  had  secured  50,000  of  the 
75,000  shares  of  the  common  stock  of  the  New  Orleans  Street  Rail- 
way Company,  and  would  enter  the  proposed  lease  by  Jan.  15.  The 
Cleveland  market  was  naturally  affected  during  the  end  of  last  week, 
on  account  of  the  embarrassment  of  the  Everett-Moore  syndicate, 
and  on  Jan.  2  two  blocks  of  fifty  shares  of  the  Cleveland  Electric 
Railway  were  sold  at  70,  a  decline  of  7^2  points  from  the  previous 
sale.  By  the  end  of  the  week  the  price  had  risen  to  70^4.  Detroit 
United  sold  on  Jan.  6  from  61  to  62%,  closing  at  the  latter  figure. 
The  selling  on  the  Exchange  of  securities  identified  with  the  Ever- 
ett-Moore interests  last  week  was  confined  practically  to  Federal 
and  Cuyahoga  Telephones,  Elevated  Electric,  and  Detroit  United. 
The  slight  falling  off  in  values  of  the  Everett-Moore  traction  stocks 
caused  considerable  surprise  in  the  Cleveland  market,  as  it  was  the 
general  impression  that  there  would  be  a  large  drop  in  all  these  se- 
curities immediately  after  the  announcement  of  the  embarrassment. 
The  report  that  the  increase  of  $1,000,000  in  Cleveland  Electric 
capital  stock  will  not  be  made,  also  tended  to  increase  confidence 
in  these  securities.  The  practically  continuous  rise  which  Twin 
City  R.  T.  has  enjoyed  since  it  has  been  on  the  market  still  con- 
tinues, and  on  Jan.  6  it  made  its  record  figure  of  noj4. 

Iron  and  Steel 

The  tone  of  the  iron  and  steel  market  still  continues  strong, 
and  with  so  many  furnaces  tied  up  for  lack  of  material,  and  others 
unable  to  make  prompt  deliveries,  because  of  inadequate  transpor- 
tation facilities,  it  is  becoming  more  difficult  to  obtain  supplies. 
The  result  is  a  natural  increase  in  prices,  which  have  made  a  sub- 
stantial advance  during  the  last  thirty  days.  These  are  so  high  now 
that  under  normal  circumstances  it  would  seem  hardly  possible 
that  they  should  be  again  increased,  certainly  within  the  next  month, 
but  even  this  is  by  no  means  certain,  in  view  of  present  conditions. 
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Bessemer  pig  iron  is  quoted  in  Pittsburgh  at  $16.75  to  $17.  Steel 
billets,  $28  to  $28.50,  and  steel  rails  at  $28. 

Metals. 

Copper  has  again  fallen,  the  nominal  quotations  being  i2!/i  cents 
for  LaKe  superior  ingot,  12  cents  for  electrolytic,  and  11J/2  cents 
for*  casting,  but  it  is  said  that  these  prices  are  being  cut  to  some  ex- 
tent. Lead  remains  at  4  cents,  tin  at  22.50  cents  to  23  cents,  and 
spelter  at  4.40  cents. 


The  following  table  shows  present  bid  quotations  for  the  leading 

traction  stocks,  and  the  active  bonds,  as 

compared  with  a 

week 

ago: 

Closing  Bid 

Dec.  23,  1901  Jan, 

7, 1902 

American  Railways  Company  

  441/2 

44% 

lo'i 

Brooklyn  R.  T  

  1)4% 

65% 
188 

, — '1  ■   r*'.t  

Chicago  Union  Tr.  (common)  

  10% 

10  % 

1  _  •  t  T  ■*         t1        /         r            1  \ 

47 

Cleveland  City   

 all3 

112 

  iiVi 

an 

72 

  45 

38 

90 

  67% 

67 

  IO914 

109 

Consolidated  Traction  of  Pittsburgh  (comoni,  . 

  23 

23 

Consolidated  Traction  of  Pittsburgh  (preferred) 

  63% 

64 

  73 

62% 

Detroit  United  Certificates   

  73 

62  % 

Electric-People's  Traction  (Philadelphia)  4s  

  97% 

98% 

a  40 

Indianapolis  Street  Railway   

  42 

46 

  87% 

87% 

Lake  Street  Elevated   

  10*i4 

11 

135% 

Massachusetts  Elec.  Cos.  (common)  

  32y> 

36 

Massachusetts  Elec.  Cos.  (preferred)   

  91  ' 

93  Vi 

Metropolitan  Elevated,  Chicago  (common)  

  39% 

42% 

  90% 

92% 

  162y8 

162% 

28  Vi 

  IO41/2 

1 04% 

  93 

92 

  45 

a42 

Northern  Ohio  Traction  (preferred)   

  881/2 

88% 

22 

Northwestern  Elevated,  Chicago  (common)  

  36% 

39% 

  87 

  97% 

97% 

  41 

42 

St.  Louis  Transit  Co.  (common)   

  333,4 

32% 

  IOS1/2 

107V2 

21 

  60 

61 

  122i/2 

122 

 108 

108% 

United  Railways,  St.  Louis  (preferred)  

  88% 

851/2 

United  Railways,  St.  Louis,  4s  

  90 

89% 

  33 

32% 

*  Ex-dividend.     t  Ex-interest.     (a)  Asked. 

  , 

MONTGOMERY,  ALA— A  meeting  of  the  stockholders  of  the  Montgomery 
Light  &  Power  Company  has  been  called  for  Jan.  15,  to  vote  on  a  proposition 
to  sell  the  property.    The  meeting  is  to  be  held  in  New  York. 

GADSDEN,  ALA. — The  Alabama  City,  Gadsden  &  Attala  Railway  Com- 
pany has  filed  a  deed  of  trust  to  the  Queen  City  Bank,  of  Gadsden,  to  secure 
an  issue  of  $80,000  bonds. 

SANTA  BARBARA,  CAL.— The  Santa  Barbara  Consolidated  Railway  Com- 
pany has  filed  for  record  a  mortgage  for  $250,000,  given  in  favor  of  the 
Broadway  Bank  &  Trust  Company,  Los  Angeles. 

MERIDEN,  CONN.— The  Connecticut  Railway  &  Lighting  Company  is 
said  to  be  negotiating  for  the  purchase  of  the  Meriden,  Southington  &  Com- 
pounce  Tramway  Company. 

CHICAGO,  ILL.— Stockholders  of  the  Northwestern  Elevated  Railroad 
have  taken  substantially  all  of  the  $4,000,000  worth  of  bonds  offered  by  the 
directors,  leaving  little  for  the  syndicate  which  stood  ready  to  acquire  the 
balance  unsubscribed  by  the  shareholders.  The  old  5  per  cent  bonds,  which 
were  redeemed  with  the  proceeds  of  the  6  per  cent  issue,  were  turned  in  for 
redemption  on  Jan.  1. 

MONROE,  MICH.— Judge  Lockwood,  of  the  Circuit  Court  of  Monroe 
County,  has  appointed  David  B.  Cunningham,  of  Detroit,  receiver  "for  the 
Detroit  &  Toledo  Shore  Line  Railroad,  and  he  will  have  charge  of  all  the 
property  of  the  line  in  Michigan.  Judge  Lockwood  has  granted  an  injunc- 
tion restraining  the  Detroit  &  Toledo  Shore  Line  Railroad,  its  secretary, 


George  S.  Stewart,  and  the  Detroit  Trust  Company  from  disposing  of  any 
of  the  bonds  of  the  road. 

ST.  LOUIS,  MO. — Interest  coupons  are  due  on  street  railway  bonds  this 
month  as  follows:  Baden  &  St.  Louis,  5  per  cent  on  $250,000;  Cass  Avenue 
&  Fair  Grounds,  5  per  cent  on  $1,813,000;  Citizens',  6  per  cent  on  $1,500,000; 
Compton  Heights,  Union  Depot  and  Merchants'  Terminal,  6  per  cent  on 
$1,000,000;  Taylor  Avenue,  6  per  cent  on  $500,000;  United  Railways,  4  per 
cent  on  $28,292,000. 

ST.  LOUIS,  MO. — The  United  Railways  Company  will  pay  its  regular 
quarterly  dividend  of  1%  per  cent  on  $14,136,100  of  preferred  stock  issued 
this  month. 

CLEVELAND,  OHIO.— Stockholders  of  the  Cleveland  Electric  Railway 
have  received  their  regular  quarterly  dividend  of  1  per  cent.  The  annual 
report  of  the  company,  which  will  be  published  within  a  few  days,  will  show 
that  the  road  had  a  very  prosperous  year.  The  company  has  earned  all  its 
fixed  charges,  operating  expenses,  a  4  per  cent  dividend  and  over  $500,000  that 
went  to  pay  for  improvements  and  new  equipment.  In  1900  the  company 
paid  51.38  per  cent  of  its  earnings  for  expenses  and  taxes,  while  in  1901  the 
figures  were  55.13.  The  annual  meeting  will  be  held  Jan.  15,  when  a  proposi- 
tion to  increase  the  capital  stock  $1,000,000  will  be  voted  on.  In  view  of  the 
embarrassment  of  the  syndicate,  it  is  believed  that  the  proposition  will  be 
voted  down. 

CLEVELAND,  OHIO.— F.  T.  Pomeroy,  of  the  Pomeroy-Mandelbaum 
syndicate,  states  that  the  embarrassment  of  their  business  rivals  is  not 
having  the  effect  upon  their  properties  that  might  be  imagined  would  be 
the  case.  On  Monday  the  syndicate  shipped  to  Philadelphia  $25,000  worth 
of  Cleveland,  Elyria  &  Western  bonds,  being  the  February  instalment  of 
the  large  block  of  bonds  sold  by  Mr.  Pomeroy  some  months  ago.  The  Phila- 
delphia brokers  have  already  disposed  of  the  December  and  January  instal- 
ments, and  telegraphed  to  have  the  February  block  of  securities  forwarded 
at  the  earliest  posible  moment.  This  indicates  that  the  value  of  this  sterling 
property,  at  least,  is  satisfactory  to  Eastern  financiers.  Mr.  Pomeroy  states 
that,  of  course,  his  people  will  go  very  slow  about  taking  up  new  propositions, 
and  will  not  make  contemplated  extensions  until  the  move  can  be  made  with 
perfect  safety.  He  states  that  as  a  matter  of  fact  he  has  felt  for  six  months 
or  more  that  traction  propositions  were  being  developed  faster  than  the 
money  situation  justified,  and  he  has  turned  down  a  number  of  favorable 
deals  which  might  otherwise  have  been  taken  up.  Mr.  Pomeroy  states  that 
all  of  the  Pomeroy-Mandelbaum  properties  have  been  financed,  and  that  the 
properties  in  operation  are  making  excellent  showings. 

CLEVELAND,  OHIO.— It  is  reported  at  Canton  and  Alliance  that  the 
Northern  Onio  Traction  Company  has  absorbed  the  Stark  Electric  Railway, 
which  is  building  a  line  between  Canton,  Alliance,  Salem  and  Sebring. 
The  company  is  composed  largely  of  Cleveland  people,  and  Edward  Weiber- 
son,  a  well-known  banker,  is  secretary  and  treasurer  of  the  company.  Mr. 
Weiberson  states  that  there  is  no  truth  in  the  report,  and  adds  that  he  has 
never  heard  of  a  proposition  to  buy  property.  Construction  work  on  the 
line  is  well  under  way.  Almost  the  entire  distance  has  been  graded  on 
private  right  of  way,  and  rails  and  ties  are  being  distributed,  'the  power 
house  is  nearly  completed,  and  equipment  will  soon  be  installed.  The  sec- 
tion of  the  road  between  Alliance,  Sebring  and  Salem  will  be  placed  in  opera- 
tion first,  but  it  is  expected  that  the  entire  road  will  be  placed  in  operation 
during  the  coming  year. 

Portsmouth,  Ohio. — It  is  stated  that  J.  N.  Camden,  of  Parkersburg,  W. 
Va.,  who  is  interested  in  the  Camden  Interstate  Railway  Company,  has  sub- 
mitted a  proposal  to  buy  out  the  property  of  the  Portsmouth  Street  Rail- 
way &  Light  Company,  consisting  of  a  lighting  plant  and  a  6-mile  line  to 
Yorktown.  A  15-mile  connecting  link  to  the  Camden  line  to  Hanging  Rock 
would  give  a  continuous  line  from  Huntington  to  Portsmouth,  about  60  miles 
in  length.  This  is  believed  to  be  part  of  a  plan  to  consolidate  all  the  lines 
in  the  Ohio  River  Valley  and  form  a  continuous  electric  railway  from  Cin- 
cinnati to  Pittsburgh. 

DAYTON,  OHIO.— The  Dayton,  Lebanon  &  Cincinnati  Railroad  Com- 
pany has  increased  its  capital  stock  from  $500,000  to  $2,000,000. 

HAMILTON,  OHIO.— The  statement  of  the  earnings  of  the  Southern 
Ohio  Traction  Company  for  December  follows:  Gross  earnings,  $25,308.84, 
against  $24,743.61  for  December,  1900;  operating  expenses,  $14,780.56,  against 
$14,338.73  a  year  ago;  net  earnings,  $10,528.28,  against  $10,404.88  a  year  ago. 
The  net  earnings  for  1901  were  $154,786.83,  against  $140,542.18  in  1900. 

DAYTON,  OHIO. — The  Dayton  &  Lebanon  Railway  has  filed  a  mortgage 
for  $2,000,000  in  favor  of  the  Cincinnati  Trust  Company.  The  company  pro- 
poses to  utilize  the  old  Dayton,  Lebanon  &  Cincinnati  Railway  for  electric 
and  steam  propulsion,  and  an  extension  may  be  built  from  Lebanon  to  Cin- 
cinnati. 

DAYTON,  OHIO— The  Dayton  &  Xenia  Transit  Company,  controlling 
the  two  electric  railway  lines  between  Dayton  and  Xenia,  has  issued  $SOO,000 
in  bonds,  which  have  been  taken  by  the  Old  Colony  Trust  Company. 

HAMILTON,  OHIO.— The  Miamisburg  &  Germantown  Traction  Com- 
pany has  issued  $50,000  in  bonds,  which  have  been  taken  by  the  Cincinnati 
Trust  Company.    The  road  is  owned  by  the  Pomeroy-Mandelbaum  syndicate. 

NASHVILLE,  TENN— Col.  T.  G.  Jones,  vice-president  and  general  man- 
ager of  the  Memphis  Street  Railway  Company,  and  John  Armistead,  presi- 
dent of  the  Mercantile  Bank  of  Memphis,  and  also  a  director  of  the  street 
railway  company,  were  in  Nashville  recently,  inspecting  the  Nashville  Rail- 
way for  the  purpose  of  reporting  to  a  syndicate  which  will  purchase  the 
entire  system  if  the  report  of  Colonel  Jones  and  Mr.  Armistead  is  favorable, 
so  it  is  said. 

BELLEVILLE,  ONT.— The  Belleville  Electric  Street  Railway  has  been 
purchased  by  A.  E.  Lewis  and  Walter* Alford,  of  Belleville. 

HALIFAX,  N.  S. — The  Halifax  Electric  Tramway  Company,  Ltd.,  has  de- 
clared a  quarterly  dividend  at  the  rate  of  5  per  cent  per  annum. 
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Notice — These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.     Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes. 

a  Deficit  due  to  strike. 


Company 


Period 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALB  *NY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ry.&  Elec.Co 


BINGHAMTON,  N.  Y. 
Binghamton  St.  lit 

Co   


BOSTON,  MASS. 
Boston  Kiev.  Ry. 


Co, 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co.. 


PUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Nov.  '01 
"  '00 

Sept.  '01 
•'  '00 
"  '01 

"  u 


1  m.,  Nov.  '01 

1   "  "  '<J(i 

5  "  "  '01 
5 00 


1  m.,  Oct.  '01 

1    "  "  '00 

10  "  "  '91 

10  "  "  '00 


1  m.,  Nov.  '01 

1    "  "  'OU 

5  "  "  '01 

5  "  "  '00 


12  m.,  Sept. '01 
12  00 


12  m.,  Sept. '01 
12  "       "  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 
June  '01 
"  '00 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  _ 


DETROIT,  MICH. 
Detroit  &  Port  Union 
Shore  Line  


Detroit  United  Ry. 


Rapid  Ry. 


1  m.. 
1  " 
4  " 
4  " 


1  m. 

I  " 

II  " 

U  " 


1  m. 

I  " 

II  " 
11  " 


Oct 


£  bjc 

2  S 
H 


40,249 
40,932 
193,833 
158,379 
402,800 
387,972 


121,00; 
111.010 

020,048 
595,528 


18 
15 

169 
157 


031 


27,740 
27,042 
98,904 
94.977 
203,301 
241,782 


85,464 
73.198 
408.525 
392,962 


Nov.  '01 
"  '00 
"  '01 
"  '00 


1  m. 

Nov.  '01 

7,753 

1  " 

■'  '00 

5,59 1 

11  " 

"  '01 

82,910 

11  " 

"  '00 

57,722 

1  m. 

I  '• 

II  " 
11  " 


l  m. 

I  " 

II  " 
11  " 


1  m. 

I  " 

II  ' 
11  " 

1  m. 

I  " 

II  " 
11  " 

1  m. 

I  " 

II  " 
11  " 

1  m. 
1  " 
10" 
10  " 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
'00 

Sept.  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov. 


Nov.  '01 
■'  '00 

 1 

"  '00 

Oct.  '01 
"  '0(1 
"  '01 

"  '00 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


1,067.100 
991,454 
4,500,707 
4,217,912 
12,135,559 
11.768,550 


601,241 
240,417 
2,477,793 
1,031,887 


12,041 
9,781 
159,453 
131,065 


4,305 
4.  ""' 
43,67(1 
45,152 


10,012 
9,668 
1112,279 
91,785 


"S  E 

PS 


8.304 
6.591 
48.621 
42,252 


7,330,597 
6,828,110 


3,915  486 
3,659,33' 


*  772, 

*  639,982 
*3031519 
*2601525 
♦7216008 
*71 06373 


191,295 
174,734 
2.097,210 
1,870,050 


21,125 
15,813 
229,853 
163,674 


13,228 
10,925 
124,184 
106,187 


1 18,863 
9,768 
1,374,784 
1,187,728 

27,979 
25,039 
355,195 
202,800 

254.807 
219,802 
2,647,730 

2,335,955 

,§1,008 
28,912 
327,216 
237,761 


268,989 
120,454 
1 ,029,08' 
409,199 


5,804 
5,604 
68.i'34 
53  9J0 


3,768 
2,912 
29,583 
30,600 


*  5.332 

*  3,085 

*  48  457 

*  32,941 

105,538 
96,808 
1,158,183 
1,019,601 


12,370 
11,793 
125,768 
92,993 


8,619 
6,311 
63,243 
49,979 


61,838 
60,858 
750,850 
604,007 

17,447 
16,921 
206,052 
151,503 

148,68^ 
129,659 
1,443,361 
1,309,957 

*  18,747 
17,176 
188,602 
134,583 


21 ,501 
13,830 
94,929 
63,402 
199,439 
146,190 


35,544 
38.412 
217,523 
202,566 


8,019 
6,104 
67.671 
65,204 


6.803 
7,024 
40,529 
41,33d 


3,532,899 
3,108,884 


1 ,802,648 
1,859,500 


294,710 
351,472 
1,409,188 
1,616,387 
4,919,551 
4,662,177 


332,252 
1 19,963 
,448,100 
562,68- 


6,237 
4,177 
91.218 
77,125 


537 
1,315 
14,68' 
14,552 


2.421 
*  2,506 
34,459 
24,781 


85,75: 
77,926 
939,027 
850,450 


8,750 
4,021 
104,085 
70,681 


4,608 
4,614 
60,941 
56,207 


51,024 
48,911 
623,934 
523,721 

10.532 
8,118 
149,143 
111,297 

106.125 
911,143 
1.204,369 
1,(125,998 

12,261 
11.766 
138,61  I 
103,178 


1 1 ,49: 
11,020 


98,973 
109,786 


22.04d 
19.901 
101.044 
99,929 


2,896,359 
.',932,839 


937.206 
994.294 


1,341,748 
4,135,-105 


100,928 
82,758 
408,134 
324,551 


E  >  n-a 

0  0  c 

1  3  3"? 


10.009 
2,270 


100,466 
36,404 


13,504 
18,511 
115,879 
102,037 


636,539 
476,0-14 


925.442 
805,206 


577. 81 13 
526,772 


231,323 
37.205 
1,039,972 
238,137 


1,404 
1,416 
12,642 
12,322 


3,479 
3,29 
39,132 
34,865 


21,63: 

2(1,795 
222,526 
239,068 


4,478 
3,228 
49,253 
35,5113 


54,375 
54,375 


32,43 
31,00 
350,749 
343,229 

9,406 
9,692 

106,163 
71,623 

62,658 
56,253 
596,496 
567,638 

9,470 
9,692 
96,695 
62,032 


1,445 
2,230 


64,122 
57.131 
716,5111 
617,441 


4,278 
793 
54,833 
35,179 


0,566 
1,833 


21,588 
17,303 
273,185 
180,501 

1,066 

42"(I80 
39,674 

43.467 
33,890 
613.873 
458,360 

2,792 
2,074 
41,91.1 
41,140 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,  Aurora 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co 


LONDON,  ONT. 

London  St.  Ry.  Co.. 


MILWAUKEE,  AVIS. 
Milwaukee  El.  Ry.  & 
Lt._  1. 


MINNEAPOLIS, MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Rv.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co. 


Period 


1  m.,  Nov.  '01 

I  "      "  '00 

II  "      "  '01 


1  m. 
1  " 
9  " 
9  " 


1  m.. 
1  " 
12  " 
12  " 


1  ni. 

I  " 

II  " 


3  m. 
3  " 

12  " 
12  " 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs  _ . 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


Dec.  '01 

"  '00 

"  '01 

"  '00 


1  m. 
1  " 

8  " 

8  " 


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  K.  T.  Co. 


TOLE1DO,  O. 

Toledo  Ry.  &  Lt.  Co. 


V.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


1  m. 
1  " 

5  " 


1  m. 
1  " 
10  " 
10" 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 

"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 

"  '00 


Sept.  '01 
•'  '00 
"  '0! 
"  '00 


Sept.  '01 
"  '00 

June  '01 
"  '01 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


oW 
H 


39,21 
37,48' 
413,163 


27,322 
25,323 
275,504 
234,125 


25,309 
24,744 
337,741 
294,907 


12,084 
10,425 
128,898 
108,060 


206,356 
189,901 
2. 198,411 
2,010,811 


208,517 
239,713 
2,879,035 
2,582,536 


154,913 
14  7,616 
320,973 
306,893 


Oct.  '01 
"  '00 
"  '01 
"  '00 


ir.  '01 
'00 
'01 
'00 


3  m.,  Sept.  '01 


'00 


2.284,565 
2,081 ,964 
10,455,872 
9,950,735 


3,750,285 
3,608,306 
14,720,767 
14,437,134 


4,200 

8,r 

25.876 
23,837 


296,588 
263,540 
2,314.887 
2,194,250 


73,798 
61  888 
418,929 
373,025 


20,991 
20,727 
218,569 
203,05' 


85.925 
82,225 
428.781 
405,918 


2,638 
48,781 
507,989 
501,852 


58,686 
51 ,65 
283,199 
216,561 


li  3,077 
102,083 
1,184,700 
1,070,009 


80,197 
78,432 


22.199 
19,30: 
220,27:i. 


17,138 
16,681 
152,904 
149,851 


14,781 

14,339 
182,954 
154,465 


0,002 
5,100 
78,277 
74,718 


102,281. 
98.556 
1 .079,875 
1,031,800 


114,444 
109,4 
1,301,345 
1,199,984 


96,490 
96,257 
181,700 
182,070 


1,312.136 
1,236,711 
5,328,049 
5,195,312 


1 ,563,200 
1,555,036 
0,755,131 
6,631,254 


2,044 
2.392 
11  077 
11,005 


126,215 
106,588 
1,004,710 
904,171 


17,018 
18.125 
186,890 


10,184 
8,642 
122,6(10 
84,274 


l(i  528 

10,41)5 
154,787 
140  542 


6,082 
5,319 
50,622 
33,318 


104,069 
91.411 
1,118,541 
979,011 


154,072 
13.1,235 
1,578,289 
1,382,551 


•5  S 

u  o 

at 


J3  cJi-~ 

z  5 


9,195 
8,929 
100,755 


75.000 
67,500 


1,647 
21,970 
19,941 


03,166 
62,960 
687,977 
754,923 


58,350 
51 ,965 
619,787 
577,622 


58.423  13,96' 

51,358  9.:90 

139,273  29,351 

124,823  18,797 


15,669 
10,770 
139,542 
108,198 


44,963 
18,997 
232,399 
244,182 


29,300 
34,787 
295,079 
298,122 


31,562 
27,901 
153,913 
135,114 


57.271 
52.038 
572,779 
503,509 


42,103 
40,155 


972,43:* 

845,25;;; 

5,127,22° 
4,755,42d 


2,187,025 
2,053,270 
965,636 
7,805,880 

2,156 
1.541 
14,799 
12,832 


170.373 
150,952 
1,340,178 
1,290,085 


5,322 
9,957 
79,027 
94,859 


7,823 
9,196 
86,135 


47,600 
16,774 


632,350 
626,925 
2,683,132 
2,688,644 


1,148,714 
1,128,986 
4,534,068 
4,445,720 


1,146 
1,59' 
7,160 
7,270 


88,792 
89,526 
718,118 
709,89' 


3,196 
3.843 
38,618 
37,608 


3,907 
3,672 
28,616 
13,376 


40,903 
28,451 
430  564 
22 1 ,<  Ml 


95,722 
78,270 
958,502 
804,929 


44,456 
42  108 
109,922 
106,026 


340,084 
218,328 
2,444,091 
2,006,779 


1,038,311 
924,285 
3,431,567 
3,360,100 


40,962  25,062 

33,228  24,229 

190,382  124,846 

161,736  120,760 


,,.1126661 
13,993 
21'.', 91(1 
200,730 


27,064 
23,756 
129,286 
111  151 


55,811.1 
50,1115 
611,930 
507,10(1 


38,(191 
32,277 


19,025 
18,601 
95,(171 
93,1  18 


37,813 
24,271 
317.355 
261,780 

27,221 
27,348 


1,010 
5,555 


81,581 
07,426 
622,060 
580,188 


2,126 
6.115 
40,410 
57,250 


15,900 
8,999 
71,536 
40,975 


8.039 
5,154 
34,216 
18,303 


17,991 
25,774 
291,575 
212,380 


10,87'2 
4,928 
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CONSTRUCTION  NOTES 


BIRMINGHAM,  ALA— The  Birmingham  Railway  Light  &  Power  Com- 
pany has  commenced  double  tracking  its  line  from  the  city  to  the  Baseball 
Park.    This  w.ll  give  another  mile  of  double  track. 

SAN  FRANCISCO,  CAL.— It  is  reported  on  good  authority  that  the  Oak- 
land Transit  Company  has  about  completed  negotiations  for  the  purchase  of 
the  remaining  half  interest  in  the  Macdonald  and  Henshaw  franchise  for  an 
electric  railway  from  Martinez  via  Richmond  to  Oakland,  Cal. 

VENTURA,  CAL.— The  Ventura  &  Ojai  Valley  Railway,  it  is  said,  has 
been  purchased  by  a  Pasadena  syndicate  of  capitalists,  headed  by  W.  R. 
Staats,  who  is  a  large  stockholder  in  the  Ventura  Water,  Light  &  Power 
Company.  The  road  has  not  been  operated  for  several  months.  It  is  re- 
ported that  the  new  owners  contemplate  equipping  the  road  with  electricity. 

HARTFORD,  CONN.— The  formal  opening  of  the  Interstate  Trolley  Line, 
running  from  Hartford  to  Springfield  on  the  east  side  of  the  Connecticut 
River,  will  take  place  on  Monday,  Jan.  13.  Work  upon  the  connecting  link 
has  been  pushed,  and  within  a  week  over  3000  ft.  of  track  have  been  laid  in 
the  town  of  Enfield.  Various  unfinished  details  of  construction  will  be 
completed  this  week.   The  power  station  is  located  at  Warehouse  Point. 

WILMINGTON,  DEL.— 1  he  Wilmington  &  South  Delaware  Traction 
Company  has  perfected  its  organization,  electing  the  following  officers:  H. 
A.  Richardson,  president;  Willard  Saulsbury,  secretary  and  treasurer;  C.  P. 
King,  F.  H.  Treat,  B.  Heisel,  H.  A.  Richardson  and  Willard  Saulsbury, 
directors.  The  company  will  control  the  Wilmington  &  Chester  Traction 
Company  and  the  Wilmington  &  New  Castle  Electric  Railway  Company, 
and  it  is  said  that  a  number  of  important  extensions  will  be  built  in  lower 
Delaware,  Cecil  County,  Maryland,  and  Chester  and  Delaware  Counties,  Pa. 

EAST  ST.  LOUIS,  ILL.— It  is  stated  that  local  capitalists  will  build  an 
electric  railway  from  East  St.  Louis  to  Millstadt  by  way  of  Falling  Springs. 
The  road  will  run  along  the  ridge  from  Fireworks  Station  direct  to  Cahokia, 
with  a  branch  to  Falling  Springs  and  Millstadt. 

EAST  ST.  LOUIS,  ILL.— The  Union  Traction  Company,  which  received  a 
franchise  last  July  to  build  electric  roads  over  all  parts  of  the  East  Side,  will 
increase  its  capital  stock  from  $50,000  to  $500,000.  The  company  will  begin 
immediately  the  construction  of  an  electric  road  from  Gross  Park  to  Collins- 
ville  and  Caseyville,  and  before  its  work  is  completed  will  have  connected 
these  villages  with  Alton.  It  has  also  in  contemplation  the  extension  of  its 
lines  to  the  third  bridge  as  soon  as  the  location  of  that  structure  is  decided 
upon.  Agents  of  the  company  are  at  work  procuring  signatures  of  property 
owners  along  the  proposed  route.  The  president  of  the  company  is  W.  K. 
Murphy,  of  Pinckneyville,  and  W.  S.  Wilson  is  secretary.  Former  Com- 
missioner of  Internal  Revenue,  William  S.  Forman,  is  one  of  the  incorpo- 
rators. 

COVINGTON,  IND.— It  is  expected  that  the  construction  of  the  Fountain- 
Warren  Traction  Company's  proposed  road  will  be  begun  early  this  year. 
The  plan  of  the  company  is  to  build  a  line  to  connect  Danville,  111.,  Coving- 
ton, Veldersburg  and  Lafayette,  Ind.,  constructing  in  all  about  52  miles  oi 
line.  The  officers  of  the  company  are:  Charles  M.  McCabe,  president; 
Harry  C.  Marten,  vice-president;  Albert  E.  Harris,  secretary;  Wallace  W. 
Luke,  treasurer. 

ADEL,  IA. — Prominent  citizens  of  Adel,  Dallas  Centre  and  Perry  are  con- 
sidering plans  for  the  organization  of  a  company  to  construct  an  electric 
railway  connecting  these  cities.  It  is  proposed  to  organize  with  a  capital 
stock  of  $200,000  and  to  have  all  the  preliminary  work  done  this  winter,  so 
the  work  of  construction  can  commence  early  in  the  spring.  The  promoters 
of  the  line  have  proposed  a  novel  plan  to  secure  the  right  of  way.  The  land 
is  to  be  appraised,  and  the  plan  is  to'  issue  stock  in  the  company  to  farmers 
whose  lands  are  taken,  up  to  the  amount  of  the  appraisement.  It  is  stated 
that  subscriptions  of  a  considerable  amount  of  the  capital  stock  have  already 
been  guaranteed  to  the  new  company  in  the  cities  of  Perry  and  Adel. 

CAMBRIDGE,  IA. — The  proposition  to  give  a  3  per  cent  tax  to  aid  in  the 
construction  of  the  interurban  electric  railway  between  Des  Moines  and 
Eldora  has  been  carried. 

SIOUX  CITY,  IA.— The  Sio  ux  City  x  raction  Company  is  constructing 
twelve  new  cars  for  the  narrow-gage  lines  of  the  system.  These  cars  will  be 
about  as  long  as  the  cars  on  the  regular  lines,  and  will  be  turned  out  of  the 
shops  at  the  rate  of  one  a  month. 

TOLEDO,  IA. — The  Toledo  Electric  .Railway  Company  has  been  organ- 
ized, with  a  capital  stock  of  $200,000,  for  the  purpose  of  constructing  an  electric 
railway  from  Toledo  in  a  northerly  and  southerly  direction.  The  company 
is  empowered  to  purchase  and  lease  other  electric  railways  within  the  State. 
The  officers  of  the  company  are:  W.  C.  Walters,  president;  J.  R.  Caldwell, 
vice-president;  C.  E.  Walters,  secretary;  H.  A.  Shanklin,  treasurer.  These 
officers  and  Leander  Clark  constitute  the  board  of  directors. 

OTTUMWA,  IA.— There  is  a  project  on  foot  to  connect  Oskaloosa  and 
Ottumwa  with  an  interurban  railway  within  the  next  year.  It  is  said  that 
the  Ottumwa  Traction  Company  is  fathering  the  scheme,  and  that  there  is 
little  doubt  of  the  plan  being  worked  out  successfully.  Samuel  Mahon  and 
Harry  O'Neill,  of  the  Ottumwa  Traction  Company,  were  in  Oskaloosa  re- 
cently interviewing  the  citizens  of  that  city  and  obtaining  their  views  of  the 
plan.  Mr.  O'Neill,  it  is  said,  will  go  again  to  Oskaloosa  to  appear  before  the 
City  Council  and  submit  a  proposition  for  the  entrance  of  the  line  into  that 
city. 

DES  MOINES,  IA.— The  Interurban  Railway  Company  has  decided  to 
extend  the  Des  Moines-Colfax  line,  which  is  now  under  construction,  from 
Colfax  to  Newton.    It  is  the  intention  to  complete  the  line  from  Des  Moines 


to  Colfax  by  July  1,  1902,  and  to  complete  the  further  extension  from  Colfax 
to  Newton,  a  distance  of  12  miles,  by  fall  of  the  same  year. 

CEDAR  RAPIDS,  IA.— Messrs.  Bennett  &  Conn,  who  a  few  weeks  ago  were 
granted  a  franchise  to  construct  and  operate  an  electric  railway  over  certain 
streets  in  this  city  in  connection  with  an  interurban  line  from  Cedar  Rapids 
to  Iowa  City,  have  now  decided  to  build  the  interurban  line  from  Cedar 
Rapids  to  Marengo,  in  place  of  Iowa  City.  The  citizens  of  Marengo  have 
been  consulted,  and  are  favorably  disposed  toward  the  project,  so  much  so, 
in  fact,  that  they  are  willing  to  extend  to  it  material  financial  aid.  An  ordi- 
nance permitting  the  entrance  of  the  road  into  Marengo  and  giving  it  depot 
and  terminal  privileges  is  now  pending  before  the  City  Council  of  that  city 
and  will  undoubtedly  pass  at  the  next  meeting  of  the  Council.  As  soon  as 
the  ordinance  passes,  it  is  the  intention  to  call  a  special  election  for  the  pur- 
pose of  voting  a  tax  in  aid  of  the  enterprise.  The  decision  of  the  promoters 
of  this  project  to  build  to  Marengo  in  place  of  Iowa  City  is  a  happy  one  for 
the  city  of  Cedar  Rapids,  as  it  will  open  up  new  territory  and  removes  a 
rival  from  the  field  of  the  Cedar  Rapids,  Iowa  City  &  Southern  Railway 
Company,  which  was  organized  recently  to  construct  an  electric  railway  from 
Cedar  Rapids  to  Iowa  City. 

OWENTON,  KY.- William  Lindsay,  J.  W.  Gayle,  Florian  Cox  and  W.  P. 
Swope  are  interested  in  a  plan  to  construct  an  electric  or  steam  railway 
from  Owenton  to  Sparta  or  Sanders,  on  the  Louisville  &  Nashville  Railroad. 

WINCHESTER,  KY.— The  Winchester  Railway,  Light  &  Ice  Company 
has  been  incorporated,  with  a  capital  stock  of  $100,000.  The  incorporators 
of  the  company  are:  J.  M.  Pickell,  A.  A.  Hollenrock  and  Edward  S.  Jouett. 

MILTON,  MASS. — At  a  hearing  before  the  Norfolk  County  Commissioner, 
Dec.  30,  objections  to  the  construction  of  an  electric  railway  on  Blue  Hill 
Avenue,  Milton,  were  heard.  The  Blue  Hill  Street  Railway  Company  has 
petitioned  for  a  line  of  tracks  on  the  east  side  of  Blue  Hill  Avenue,  which  is 
to  be  widened,  and  the  town  desires  the  line  to  run  on  the  west  side  of  the 
street.  Attorney  Charles  F.  Choate,  Jr.,  raised  the  point  that  in  the  matter  of 
laying  out  a  special  reserved  space  for  street  railway  use  the  Selectmen  of 
Milton  are  the  only  board  having  jurisdiction,  and  derive  their  authority  from 
special  legislation.  The  matter  was  taken  under  advisement  for  early  de- 
cision. 

CAMBRIDGE,  MASS.— At  a  meeting  of  the  Cambridge  City  Government, 
held  Dec.  31,  Mayor  Dickinson  submitted  an  important  communication  on 
rapid  transit.  In  substance  it  stated  that  the  franchise  for  placing  elevated 
structures  in  the  streets  of  Cambridge  is  the  same  as  applies  to  the  structures 
already  completed  in  Boston.  As  the  Boston  Elevated  Railway  Company's 
charter  is  a  contract  between  the  company  and  the  Commonwealth  for  a 
period  of  twenty-five  years,  any  substantial  change  in  its  contractural  terms 
must  have  the  consent  of  the  company.  Under  these  circumstances,  the 
question  is  raised  if  a  subway  should  not  be  substituted  for  an  elevated 
structure,  as  a  better  means  of  furnishing  rapid  transit  between  Cambridge 
and  Boston.  The  Boston  Elevated  has  expressed  its  willingness  to  consider 
a  subway,  provided  the  underground  franchise  is  the  same  as  the  present 
elevated  franchise.  Mayor  Dickinson  recommended  the  further  consideration 
of  the  matter,  with  a  view,  in  case  the  subway  appear  finally  desirable,  to 
join  with  the  company  in  a  petition  to  the  Legislature  to  secure  it  on  condi- 
tions that  are  acceptable  and  just  to  both  parties,  and  that  if  such  legislation 
be  obtained,  a  referendum  to  the  voters  of  Cambridge  be  provided  for.  The 
matter  was  referred  to  the  next  city  government  for  further  action. 

GRAND  RAPIDS,  MICH.— The  first  car  has  been  run  on  the  Grand 
Rapids,  Grand  Haven  &  Muskegon  Railway  from  the  power  house  at  Fruit- 
port  to  Coopersville.  It  is  generally  expected  that  the  road  will  be  com- 
pleted and  ready  for  regular  operation  by  Feb.  1. 

LANSING,  MICH. — The  Gordon  Traction  Company  has  decided  to  build 
its  line  from  Battle  Creek  to  Lansing  via  Eaton  Rapids,  instead  of  Charlotte, 
as  originally  intended,  on  acount  of  the  unreasonable  demands  made  for  the 
right  of  way  along  the  original  line. 

JACKSON,  MICH. — Hon.  Wm.  A.  Tateum  is  now  engaged  in  securing 
the  right  of  way  for  an  electric  railway  from  Jackson  to  Grand  Rapids,  and 
is  authority  for  the  statement  that  such  line  will  be  completed  and  put  in 
operation  early  next  summer. 

LANSING,  MICH.— Plans  have  been  adopted  by  the  Hawks-Angus  Com- 
pany for  a  large  power  house  to  be  erected  in  Lansing. 

KALAMAZOO,  MICH.— C.  W.  Watkins,  who  was  recently  granted  a 
franchise  for  the  construction  of  an  electric  railway  through  Charlotte,  Eaton 
County,  does  not  represent  the  Michigan  Traction  Company,  as  was  inti- 
mated. 

KANSAS  CITY,  MO.— Joseph  J.  Heim,  the  principal  promoter  of  the 
East  Side  Railway,  which  is  now  controlled  by  the  Metropolitan  Street  Rail- 
way, is  interested  in  a  plan  to  construct  an  electric  railway  from-  Kansas  City 
to  Topeka,  Kan.  According  to  Mr.  Heim,  the  plan  is  to  build  the  line 
this  year. 

ALBUQUERQUE,  N.  M.— Representatives  of  the  promoters  who  were 
recently  granted  a  franchise  for  the  construction  of  an  electric  railway  here 
were  in  this  city  a  few  days  ago,  and  give  assurance  that  the  road  will  be 
constructed.  The  time  for  beginning  work  on  the  new  line  has  been  ex- 
tended, and  a  bond  to  insure  the  construction  of  the  line  has  been  filed 
with  the  city.  The  promoters  of  the  new  road  will  shortly  organize  a  com- 
pany to  build  the  road. 

TRENTON,  N.  J. — Mayor  Briggs  has  vetoed  the  three  ordinances  granting 
to  the  Camden  &  Trenton  Railway  Company  the  right  to  lay  tracks  upon  a 
number  of  the  streets  of  this  city,  extending  its  line  from  the  city  limit  to 
the  business  center  and  to  the  Inter-State  Fair  Grounds.  In  his  letter  to  the 
Common  Council  the  Mayor  says  that  adequate  returns  are  not  given  the 
city,  although  the  terms  of  the  ordinances  compel  the  company  to  use 
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fenders  on  its  cars,  accept  transfers  from  all  other  companies,  and  allow  any 
new  company  that  may  so  desire  to  occupy  part  of  the  streets  over  which 
it  runs — three  things  which  have  never  been  asked  of  any  company  building 
lines  in  this  city. 

ALBANVT,  W.  Y. — The  United  Traction  Company  has  entered  into  a 
contract  with  the  Westinghouse  Electric  &  Manufacturing  Company  for  the 
new  equipment  of  the  company's  power  station,  rendered  necessary  in  order 
to  care  for  the  additional  power  to  be  received  from  Mechanicville  on  July 
next.  This  will  give  the  United  Traction  Company  4000  hp  from  Mechanic- 
ville. 

MONTI  CELLO,  N.  Y.— John  Blair  MacAfee,  of  Philadelphia,  informs  us 
that  he  has  not  been  awarded  the  contract  for  constructing  the  Monticello  & 
Fallsburg  Electric  Railway,  as  has  been  reported.  The  promoters  of  the 
new  road  have  begun  negotiations  for  having  the  road  constructed,  but  up  to 
this  time  the  contract  has  not  been  placed,  so  it  is  said. 

UTICA,  N.  Y. — Engineers  in  the  employ  of  the  Utica  &  Mohawk  Valley 
Railway  Company  have  begun  surveying  for  the  line  through  the  Sanquoit 
Valley. 

WESTFIELD,  N.  Y. — The  Lake  Shore  Traction  Company  has  perfected 
its  organization,  electing  the  following  officers:  Arthur  C.  Wade,  of  James- 
town, president;  A.  N.  Broadhead,  of  Jamestown,  vice-president;  A.  B. 
Ottoway,  of  Westfield,  secretary;  Frederick  R.  Green,  of  Fredonia,  treasurer. 
The  plan  of  the  company  is  to  construct  an  electric  railway  to  connect 
Westfield  and  Silver  Creek. 

FINDLAY,  OHIO.— All  right  of  way  for  the  Findlay  &  Southern  Railway 
is  said  to  have  been  secured,  and  the  plan  is  to  begin  construction  work  in  the 
spring.  R.  Rosenstock  &  Company,  of  Cleveland,  are  engineers  for  the 
road. 

SANDUSKv",  OHIO.— Clark  Rude,  president  of  the  Sandusky,  Bellevue, 
Monroeville  &  Norvvalk  Railway,  announces  there  is  no  truth  in  the  report 
that  the  project  has  been  abandoned,  and  that  the  available  property  will  be 
sold.  He  claims  the  construction  work  has  been  held  up  because  of  in- 
ability to  secure  rails,  a  large  shipment  having  been  lost  in  transit. 

DAYTON,  OHIO.— The  entire  right  of  way,  with  the  exception  of  the 
Hamilton  franchise,  has  been  secured  for  the  Hamilton,  Eaton  &  Richmond 
Traction  Company.  The  road  will  be  47  miles  in  length.  Surveys  have  been 
made  and  contracts  for  grading  and  steel  rails  have  been  let.  The  officers 
of  the  company  are:  J.  J.  Hall,  of  Dayton,  president;  J.  S.  Stewart,  of 
Gratis,  treasurer;  G.  Hodges,  of  Dayton,  vice-president;  Oliver  Dillman,  of 
Dayton,  secretary;  W.  G.  Riddell,  of  Dayton,  chief  engineer.  Charles  Orr, 
of  Cleveland,  is  prominently  identified  with  the  company. 

LIMA,  OHIO.— D.  J.  Cable,  president  of  the  Lima,  Delphos,  Van  Wert 
&  Fort  Wayne  Traction  Company,  states  that  all  right  of  way  for  the  line  has 
been  secured  and  that  engineers  will  commence  surveys  at  once.  The  line 
will  be  60  miles  in  length,  and  it  is  claimed  it  will  be  in  operation  by  Dec. 
1,  1902. 

LIMA,  OHIO.^The  Council  of  Lima  has  finally  granted  to  the  Western 
Ohio  Railway  a  franchise  for  a  line  to  the  center  of  the  town. 

NORWALK,  OHIO.— The  Sandusky,  Monroeville,  Bellevue  &  Norwalk 
Traction  Company  has  asked  the  Norwalk  Council  to  extend  its  franchise. 
The  company  claims  shipments  of  rails  have  been  received,  and  that  the  work 
of  construction  will  be  renewed  at  once. 

DAYTON,  OHIO.— The  Dayton  &  Northern  Traction  Company,  which 
has  recently  placed  in  opertion  its  line  from  Dayton  to  Greenville,  is  pre- 
paring to  extend  its  road  to  Muncie,  Ind.    Right  of  way  is  being  secured. 

UPPER  SANDUSKY,  OHIO— It  is  stated  that  the  Tiffin  &  Southern 
Railway  Company,  which  has  recently  secured  Eastern  financial  backing  and 
has  placed  a  contract  for  the  immediate  construction  of  the  road,  has  ac- 
quired the  right  of  way  and  franchise  secured  last  year  by  the  Tiffin  X- 
Southwestern  Railway,  which  was  promoted  principally  by  Samuel  Bullock, 
of  Tiffin.  The  road  will  be  built  over  the  route  proposed  by  the  Tiffin  & 
Southwestern  Company,  extending  from  Tiffin  to  Kenton  by  way  of  Upper 
Sandusky,  McCutcheonviile  and  Marseilles. 

WOODVILLE,  OHIO.— The  Lake  Shore  Electric  Railway  has  applied  for 
a  franchise  to  double  track  its  line  througTiTne  town. 

DAYTON,  OHIO.— It  is  stated  that  the  Dayton  &  Xenia  Traction  Com- 
pany is  considering  a  plan  to  join  its  two  lines  outside  the  city  and  operate 
both  into  the  city  over  its  present  tracks,  thus  saving  time  as  well  as  the 
3  cents  per  passenger  paid  to  the  city  company  by  one  of  the  lines.  The 
company  is  planning  a  number  of  improvements  and  will  establish  a  new 
repair  shop. 

BUCYRUS,  OHIO.— The  Mansfield,  Crestline  &  Gabon  Railway  has  set- 
tled a  long-standing  grade-crossing  fight  with  the  Big  Four  Railway.  The 
crossing  will  be  laid  at  once,  and  cars  will  be  operated  between  Crestline  and 
Gabon  within  a  few  days. 

CLEVELAND,  OHIO.— The  3-cent  street  railroad  fare  ordinance,  re- 
cently introduced  in  the  City  Council  at  the  instigation  of  Mayor  Johnson, 
was  passed  by  that  body  Jan.  6.  The  next  step  will  be  to  bid  for  the  new 
lines. 

BOWLING  GREEN,  OHIO. — To  accommodate  new  cars  recently  ordered, 
the  Toledo,  Bowling  Green  &  Southern  Railway  will  build  a  large  addition 
to  the  Bowling  Green  car  houses. 

GALION,  OHIO. — The  Ohio  Central  Traction  Company  commenced  regu- 
lar service  Christmas  Day  between  Galion  and  Crestline.  Cars  are  now 
operated  from  Bucyrus  to  Crestline.  Work  on  the  line  between  Crestline  and 
Mansfield  is  being  pushed. 

BLOOM SBURG,  PA.— The  Columbia  &  Montour  Electric  Rail  road  is  now 
completed  and  being  operated  through  the  Borough  of  Berwick.  Hereto- 
fore the  road  has  been  operated  only  to  the  borough  line. 
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SOMERSET,  PA.— A  charter  for  the  Somerset  County  Street  Railway 
Company,  capital  $210,000,  has  been  secured.  The  promoters  are:  W.  H. 
Ruppel,  J.  C.  Lowry,  George  R.  Scull,  J.  M.  Cover  and  George  J.  Krebs. 

PHILADELPHIA,  PA.— John  M.  Mack,  who  is  one  of  the  members  ot 
the  syndicate  that  was  granted  rapid  transit  franchises  by  the  City  Council, 
is  authority  for  the  statement  that  the  construction  of  the  projected  elevated 
railroad  lines  about  which  there  have  been  so  many  conflicing  and  persistent 
rumors  is  to  be  begun  in  about  sixty  days.  The  plan  is  to  build  a  line  from 
Delaware  Avenue  to  Sixty-Third  Street,  to  be  followed  by  a  branch  out 
Woodland  Avenue;  then  a  line  on  Broad  Street,  and  a  further  extension  of 
the  system  to  meet  requirements.  Now  it  has  been  reported  that  J.  P.  Mor- 
gan is  to  finance  the  project,  but  representatives  of  Mr.  Morgan  flatly  deny 
this.  There  is  absolutely  nothing  to  indicate  that  construction  work  is  to  be 
begun. 

OUAKERTOWN,  PA.— It  is  expected  that  the  Lehigh  Valley  and  Phila- 
delphia line,  which  is  controlled  by  the  Lehigh  Valley  Traction  Company, 
will  shortly  be  opened  for  business  from  Allentown  to  North  Wales,  a 
distance  of  35  miles,  as  there  is  only  a  small  break  to  complete  near  this 
place.  This  will  leave  but  2  miles  of  track,  excepting  two  small  breaks, 
which  prevent  6  miles  of  track  from  being  operated  as  yet,  to  be  completed 
before  connection  will  be  had  with  the  Philadelphia  lines  at  Chestnut 
Hill.  It  is  expected  that  this  will  be  completed  in  the  early  spring.  The 
upper  part  of  the  line,  from  Coopersburg  to  Allentown,  11  miles,  has  been 
in  operation  for  about  a  month,  and  from  this  place  to  North  Wales,  18 
miles,  for  some  weeks. 

KIMBERLIN  HEIGHTS,  TENN.— The  Knoxville,  Kimberlin  Heights 
&  Sevierville  Railway  Company,  which  proposes  to  build  an  electric  railway 
from  Knoxville,  through  Knox,  Blount  and  Sevier  Counties,  will  shortly 
perfect  its  plans  for  the  line,  and  it  is  expected  that  actual  construction  work 
will  be  begun  in  the  near  future.  Power  to  operate  the  road  will  be  secured 
by  damming  the  Pigeon  River  10  miles  east  of  Seiverville.  Dr.  Ashley  S. 
Johnson,  of  Kimberlin  Heights,  is  president  of  the  company. 

NORTH  YAKIMA,  WASH.— An  inspection  of  the  route  of  the  proposed 
electric  railway  that  is  to  connect  North  Yakima,  Moxee,  Parker,  Sunny- 
side  and  Prosser  has  recently  been  made.  D.  P.  Robinson,  of  Boston,  was 
one  of  those  who  made  a  tour  of  the  route,  and  on  his  report  will  mainly  de- 
pend the  construction  of  the  road.  Among  the  Westerners  who  are  interested 
in  the  road  are:  R.  H.  Denny,  E.  F.  Blaine,  of  Seattle;  H.  B.  Scudder,  Ed- 
ward Whitson,  of  North  Yakima;  Walter  N.  Granger,  of  Zillak. 

OSHKOSH,  WIS.— The  Fond  du  Lac  &  Oshkosh  Electric  Railway  Com- 
pany, recently  organized,  has  acquired  me  franchises  and  rights  of  way  be- 
tween the  cities  of  Oshkosh  and  Fond  du  Lac  that  were  obtained  the  early 
part  of  last  fall,  and  the  contract  for  construction  and  equipment  of  the  new 
line  has  been  placed  with  the  Columbia  Construction  Company,  of  Milwau- 
kee. The  rails  have  been  ordered  for  delivery  in  March  or  April,  and  con- 
struction work  will  be  begun  shortly  thereafter.  The  construction  of  the 
new  line  will  be  first  class  in  every  particular,  following  as  nearly  as  possible 
standards  adopted  by  the  best  steam  railroads.  All  track  work  will  be  done 
by  the  Falk  Company.  For  the  overhead  construction  cedar  poles  will  be 
used.  The  cars  will  be  of  the  best  and  most  substantial  type  known  to  in- 
terurban  electric  service,  and  will  embrace  some  special  features  not  yet 
employed  by  the  other  lines.  Each  car  will  be  equipped  with  four  motors, 
and  will  be  capable  of  running  on  the  level  at  a  speed  of  50  miles  an  hour. 
The  new  road  will  be  IS  miles  long.  Arrangements  have  been  made 
with  the  Winnebago  Traction  Company,  of  Oshkosh,  for  the  use  of  its 
tracks  into  that  city,  and  negotiations  are  progressing  favorably  with  the 
Fond  du  Lac  Electric  Company  for  trackage  in  Fond  du  Lac.  It  is  not 
expected  to  build  a  power  house,  as  negotiations  are  also  under  way  with  the 
Fond  du  Lac  Electric  Company  and  with  the  Winnebago  Traction  Company, 
of  Oshkosh,  for  furnishing  the  necessary  power. 




CANADIAN  NOTES 


LONDON,  ONT. — Application  has  been  made  for  the  incorporation  of  the 
London  Railway  Company  to  build  ah  electric  railway  from  Ingersoll  to 
London,  t.  G.  Rumball  and  J.  H.  Purdom,  of  London,  are  among  the  pro- 
moters, and  T.  H.  Inscombe  is  solicitor  for  the  company. 

MORRISBUixG,  ONT. — It  is  understood  that  a  company  is  being  formed 
to  build  an  electric  railway  from  Morrisburg  to  Winchester,  with  a  branch  to 
Chesterville.    Irving  Hilliard  is  solicitor  for  the  applicant. 

MONTREAL,  QUE.— By  the  decision  of  the  Court  of  King's  Bench  the 
Montreal  Street  Railway  has  the  right  to  use  electric  sweepers  in  clearing 
its  tracks,  and  must  pay  one-half  the  cost  of  the  removal  of  all  snow  in  a 
street  through  which  its  cars  pass,  and  not  one-half  of  the  amount  left 
after  the  snow  has  been  removed  from  the  tracks. 

MONTREAL,  QUE.— Westmont  has  extended  the  franchise  of  the  Metro- 
politan Street  Railway  Company  for  fifty  years.  The  route  will  extend  from 
the  Guy  Street  line,  Cote  des  Neiges,  to  the  Boulevard  and  western  limit  ol 
Westmont,  with  connections  later  with  the  center  of  the  town.  In  view  of 
the  fact  that  a  new  franchise  is  granted  for  fifty  years,  the  town  will  only 
contribute  a  lump  sum  of  $4,500  to  the  extension,  in  lieu  of  the  $2,000  per 
annum  for  ten  years,  as  originally  proposed. 

WINNIPEG,  MAN.— Winnipeg  interests  are  planning  to  build  an  electric 
railway  from  Winnipeg  to  Headingly,  a  distance  of  13  miles. 

ROSSLAND,  B.  C— It  is  the  intention  of  the  Velvet  Mines  to  apply,  at 
the  next  session  of  the  House  of  Commons,  for  a  charter  to  construct  and 
operate  an  electric  or  steam  railroad  of  standard  or  narrow  gage  between 
Rossland  and  the  Red  Mountain  Railroad,  a  total  distance  of  30  miles. 
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Dead  Dogs  and  Cats 

A  recent  requirement  by  some  local  authorities  out  in  Ohio  is 
that  the  street  railway  company  must  itself  remove  from  the 
streets  all  the  bodies  of  cats  and  dogs  that  are  killed  by  its  cars. 
Ordinances  and  regulations  of  this  character  have  an  air  of  reason- 
ableness, but  one  can  only  infer  that  the  place  must  be  infested 
with  the  animals,  and  that  the  slaughter  is  on  a  wholesale  scale. 
Regarded  in  that  light,  the  street  cars  must  be  doing  great  service 
to  the  community  in  clearing  off  the  mongrels,  and  ought  not  to 
be  at  once  executioners  and  scavengers.  Our  general  impression 
is  that  removing  the  dead  dogs  and  cats  which  dispute  the  right 
of  way  with  a  swift  trolley  car  is  a  work  of  supererogation,  and 
we  are  reminded  of  the  barber's  bill  sent  in  for  shaving  the  corpse 
of  the  aqueduct  workman  dynamited  to  smithereens.  On  mature 
consideration,  we  are  rather  inclined  to  think  that  this  queer  ordi- 
nance is  another  addition  to  the  burdens  imposed  on  street  car 
companies,  as  it  gi,ves  an  apparent  chance  for  somebody  to  amuse 
himself  by  killing  off  the  animals  in  this  fashion  and  then  collect- 
ing the  fines  because  the  conductor  did  not  stop  to  gather  up  the 
debris  of  an  unnoticed  victim. 

When  to  Interfere 

To  assist  in  rectifying  an  injustice  is  a  common  and  natural 
instinct  of  the  average  man.  It  is  sometimes  said  that  Americans 
are  rather  inclined  to  stand  by  and  look  on,  but  while  this  may 
be  true  of  individuals,  our  recent  course  in  Cuba  would  scarcely 
go  to  substantiate  it.  As  to  individuals,  also,  the  American  tend- 
ency to  endure  a  wrong  over-patiently  against  oneself  or  neigh- 
bor would  seem  to  be  made  too  much  of,  judging  by  recent  oc- 
currences in  New  York  City.  In  one  case,  a  fire  chief,  rushing  in 
plain  clothes  in  his  automobile  to  a  fire,  knocked  down  a  passerby 
who  was  too  slow  in  getting  out  of  the  way.  A  Mayor  from  out 
of  town  wanted  him  arrested,  and  to  his  intense  surprise  soon 
found  himself  under  arrest.  "Be  sure  you're  right,  then  go  ahtad" 
had  a  pungent  pertinency  in  that  case,  as  in  the  next.  Last  week 
Captain  Chapman  and  an  aid  in  plain  clothes  caught  a  drunken 
policeman  off  his  beat  one  evening,  and  to  get  him  to  the  station 
house  loaded  him  on  to  the  rear  platform  of  a  street  car.  We 
don't  quite  see  why  a  patrol  wagon  would  not  have  done;  but, 
anyhow,  it  was  not  called.  On  the  car  the  policeman  became 
restive  and  violent,  and  some  of  the  passengers,  seeing  him  at 
fisticuffs  with  two  "onery"  citizens,  at  once  took  his  part.  To  say 
there  was  a  big  fuss  and  muss  would  be  putting  it  mildly.  When 
at  last  it  was  all  over  and  the  policeman  was  subdued,  and  ex- 
planations had  been  made,  and  the  women  had  ceased  to  hystericise, 
the  passengers  who  had  interfered  were  profuse  in  their  embarrass- 
ment and  apologies.  "Some  of  them  said  they  would  never  inter- 
fere again  in  such  a  manner."  Probably  not.  And  really,  on  the 
whole,  it  is  better  to  leave  these  little  matters  to  the  conductor,  or 
to  report  him  if  he  fails  in  doing  his  duty. 

A  Stop  to  "  Shyster "  Damages 

That  genus  of  legal  light  known  to  the  profession  as  "shyster" 
finds  no  strong  boxes  so  easy  of  attacking  as  those  of  street  rail- 
way companies.  The  popular  antipathy  to  admitting  the  justice  of 
a  corporation's  legal  rights  exhibited  by  the  ordinary  juryman  has 
opened  a  most  profitable  field  for  numerous  second-rate  and  none 
too  scrupulous  lawyers,  who  make  a  good  living  from  their  share, 
generally  no  small  portion,  of  the  booty  forced  by  the  aid  of  a  too 
lenient  jury  from  the  railway  company.  The  Metropolitan  Street 
Railway  Company  of  New  York  City  has  recently  taken  such  a 
decided  stand  against  this  class  of  "ambulance  runners"  that  the 
latter  have  been  forced  to  adopt  more  nefarious  efforts  than  usual 
to  win  their  lawsuits,  and  a  decision  was  given  in  New  York  last 
week  which  shows  the  class  of  men  the  Metropolitan's  attorneys 
are  fighting.  Allegations  were  made  by  the  counsel  for  the  plain- 
tiff in  a  suit  for  damages  some  weeks  ago  that  certain  agents  of 
the  railway  company  had  tampered  with  the  plaintiff's  witnesses. 
It  was  specifically  charged  that  one  Milton  A.  Stern  had  been 
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offered  $250  to  leave  the  city  during  the  trial,  and  that  Joseph  P. 
Colinane  was  offered  a  bonus  of  $25  a  day  to  testify  for  the  rail- 
way. Both  these  assertions  were  indignantly  denied  by  the  counsel 
for  the  company,  who  requested  Justice  Gildersleeve,  of  the  Su- 
preme Court,  to  make  a  thorough  investigation  of  the  charges. 
Arthur  C.  Palmer  was  appointed  referee,  and  after  a  careful 
examination  of  the  testimony  of  several  witnesses,  including 
Stern  and  Colinane,  Justice  Gildersleeve  decided  that  the  charges 
of  attempted  bribery  or  interference  with  the  witnesses  of  the 
plaintiff  were  false.  The  complete  vindication  of  the  company 
will  probably  act  as  a  decided  check  to  further  assertions  of  this 
character  and  will  undoubtedly  be  of  great  benefit  in  securing 
reasonable  verdicts.  Another  interesting  feature  of  this  damage 
suit  was  that  the  plaintiff,  a  woman,  refused  to  settle  out  of  court 
before  the  case  came  to  trial  and  for  a  lump  sum  in  cash  which 
was  just  $600  more  than  the  damages  finally  awarded  by  the  jury. 
This  is  a  useful  object  lesson  to  those  who  contemplate  suing  a 
railway  if  their  cases  are  justifiable. 

The  Clash  of  Arms  in  Chicago 

The  developments  in  Chicago  the  past  two  weeks  in  regard 
to  the  matter  of  street  railway  franchise  ordinances  have  not 
cleared  the  sky  to  any  extent.  In  fact,  it  is  doubtful  whether  any- 
one has  now  as  clear  an  idea  of  the  issues  as  before  the  franchise 
committee  of  the  Council  held  its  series  of  public  hearings,  where 
the  representatives  of  various  civic  and  labor  organizations  were 
heard  from  on  the  franchise  question.  Indeed,  the  public  hear- 
ings would  seem  to  have  utterly  disproved  the  theory  that  "in  a 
multitude  of  counselors  there  is  wisdom."  From  the  demands 
of  labor  organizations  for  the  right  of  street  railway  employees 
to  organize  and  3-cent  fares,  together  with  a  threat  to  tar  and 
feather  any  alderman  who  did  not  vote  to  settle  the  question 
according  to  the  labor  organizations'  ideas,  to  the  demands  of  a 
representative  of  a  school  teachers'  organization,  requesting  the 
collection  of  back  taxes  from  the  street  railway  companies  to 
help  Chicago  public  schools  out  of  a  prospective  deficit,  the  public 
hearings  were  a  clearing  house  for  confused  ideas,  and  resulted 
only  in  a  worse  jumble  than  ever.  Mayor  Harrison,  who  was 
elected  on  a  platform  pledged  to  oppose  street  railway  interests, 
has  sent  a  long  message  to  the  Council,  in  which  he  practically 
agrees  with  the  report  of  the  local  transportation  committee,  which 
appeared  in  our  issue  of  Dec.  28,  1901.  However,  he  does  not 
lay  down  any  very  definite  course  of  procedure,  and  he  emphat- 
ically opposes  any  move  toward  the  settlement  of  the  question  of 
franchise  extensions  until  the  State  Legislature  shall  have  passed 
a  law  enabling  the  city  of  Chicago  to  purchase  and  operate  its 
street  railway  systems.  This  looks  as  if  proceedings  would  be 
blocked  for  a  while,  as  the  present  Illinois  Legislature  is  not  of 
the  political  color  that  will  readily  play  into  Mayor  Harrison's 
hands.  The  street  railway  companies  were  to  have  been  allowed 
a  public  hearing  before  the  franchise  committee  of  the  Council, 
but  as  matters  developed  it  appeared  that  any  such  public  hearing 
would  be  a  useless  formality,  and  in  the  opinion  of  street  railway 
officials  would  accomplish  no  useful  end  for  the  companies,  as 
whatever  might  be  said  there  would  inevitably  be  a  subject  of  much 
misinterpretation  and  criticism  with  public  feeling  in  its  present 
state  in  Chicago.  The  street  railway  companies'  public  hearing 
was,  therefore,  called  off,  and  quiet  reigns  again. 

The  Position  of  the  Chicago  Traction  Companies 

The  agitation  which  is  going  on  over  the  franchises  of  the 
Chicago  traction  companies,  and  which  is  referred  to  above,  has 
occupied  considerable  space  in  these  columns  during  the  past 
year,  and,  in  its  various  aspects,  has  also  apparently  been  tak- 
ing the  greater  part  of  the  time  and  attention  of  the  Mayor,  Al- 
dermen and  various  civic  bodies.  Through  the  agency  of  the 
Civic  Federation  of  Chicago,  the  exhaustive  article  on  the 
finances  of  the  several  railway  companies  of  Chicago,  by  Milo  Roy 


Maltbie,  which  was  first  published  in  "Municipal  Affairs,"  has  been 
reprinted ;  and  while  the  article  at  the  time  did  not  make  any 
recommendations  as  to  the  settlement  of  the  franchise  question, 
and  while  the  committee  of  the  Civic  Federation  also  expressly 
refrains  from  formulating  any  policy  for  the  treatment  of  the  sev- 
eral companies,  from  the  attitude  of  the  Federation  it  may  be 
assumed  that  the  article  is  republished  in  the  interest  of  those 
who  believe  in  municipal  ownership.  In  the  meantime  an  interest- 
ing contribution  delivered  on  the  subject  has  just  been  published 
in  the  Chicago  Economist,  written  by  a  well-known  lawyer,  in 
which  the  fact  is  pointed  out  that  while  the  Mayor  and  other 
civic  bodies  seem  to  go  on  the  assumption  that  all  of  the  franchises 
expire  in  1903,  this  is  very  far  from  the  case.  The  writer  states 
that  the  Union  Traction  Company  is  the  owner  of  154  franchises, 
22  of  which,  according  to  the  theory  promulgated,  expire  in  19x33, 
102  between  1904  and  1916,  25  in  1958,  while  7  are  perpetual.  These 
franchises  make  up  the  system  of  the  company,  and  all  provide  for 
5-cent  fares.  Those  which  expire  in  1903  are  scattered  over  the  West 
Side,  and  are  mainly  for  parts  of  streets.  They  are  detached  from 
each  other,  and  only  six  of  them  enter  the  business  district  from 
the  West  Side,  and  this  only  for  a  few  blocks.  If  the  company 
had  to  abandon  these  franchises  in  1903  it  would  simply  mean  that 
the  public  would  have  to  walk  short  distances,  varying  from  a 
few  blocks  to  2  miles,  to  enter  another  car  of  the  Union  Traction 
Company,  and  pay  another  fare,  and  as  the  franchises  are  so  de- 
tached no  other  company  could  operate  these  short  sections  to  ad- 
vantage. After  1906  the  city  will  control  slightly  more  track ;  but 
even  after  1912  it  is  hardly  possible  to  imagine  an  opposition  com- 
pany operating  successfully  the  short  distances  of  track  which, 
under  the  theory  of  the  city,  the  ownership  of  which  will  lapse  to 
them.  To  quote  from  the  article  in  question :  "This  state  of 
affairs  makes  municipal  ownership  simply  impossible,  because  the 
city,  even  if  it  could  condemn  the  unexpired  franchises,  must  pay 
all  the  profits  that  could  be  earned  under  them.  This  would  be 
quite  a  large  contract  for  Chicago  to  undertake  even  if  not  finan- 
cially embarrassed.  The  importance  and  value  of  the  99-year  act 
to  the  Union  Traction  Company  can  thus  be  seen  at  a  glance.  It 
is  the  great  barrier  which  will  prevent  the  confiscation  of  its  prop- 
erty. The  99-year  act  is  much  more  valuable  now  than  in  1883,  be- 
cause now  it  has  102  additional  franchises  back  of  it  which  it  did 
not  have  in  1883." 

The  New  York  Central  Tunnel 

When  it  is  stated,  as  it  is  said  to  have  been  by  one  of  the  New 
York  Central  officials — quoted  by  several  newspapers — that  "five 
hundred  thousand  dollars  was  waiting  for  a  man  who  would  give 
the  road  a  satisfactory  electrical  system  which  would  move  heavy 
trains  between  Mott  Haven  and  the  Grand  Central  Station,"  we 
can  only  do  our  duty  in  resenting  the  implied  reflection  upon 
modern  electrical  methods  and  apparatus,  while  expressing  our 
pleasure  in  believing  that  the  highest  authorities  of  the  road  have 
already  satisfied  themselves  that  electricity  is  quite  adequate  to  the 
work.  If  there  were  such  an  easy  half  million  lying  around  loose, 
we  think  it  would  not  trouble  us  very  much  to  pick  out  one  or  two 
men  and  one  or  two  companies  quite  able  and  willing  to  pocket 
it.  But  we  have  occasion  to  know,  and  it  has  long  ceased  to  be  a 
secret,  that  that  sum  when  paid  out  will  go  as  part  of  the  ordinary 
profit  on  apparatus  purchased,  and  that  the  management  of  the  road 
has  already  begun  to  summon  to  its  aid  some  of  the  best  electrical 
engineering  talent  in  the  country.  Whenever  its  plans  are  an- 
nounced, they  will  be  likely  to  have  the  weighty  indorsement 
of  the  best  ability  to  be  found  in  the  electrical  profession. 

The  change  to  electricity  for  motive  power  in  the  dismal  Park 
Avenue  tunnel  could,  indeed,  have  been  made  long  since ;  but  those 
of  us  who  have  lived  in  the  very  thick  of  the  great  development 
in  electric  traction  of  the  past  ten  years  are  sometimes  pulled  up 
with  an  "emergency"  jerk,  when  we  ascertain  suddenly  that  other 
people  interested  also  in  transportation  have  not  yet  familiarized 
themselves  with  facts  and  truths  that  we  have  come,  from  sheer 
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repetition,  to  accept  as  in  themselves  self-evident.  We  have  got 
in  the  habit  of  reasoning  from  small  trolley  systems  to  large  ones ; 
from  surface  lines  to  underground  and  overhead  ones ;  from  urban 
traffic  to  rural;  and  from  the  Baltimore  &  Ohio  tunnel  and  the 
London  or  Paris  tubes  to  the  New  York  Central's  cavernous  en- 
trance into  the  metropolis  of  the  West.  The  general  and  rising 
success  of  all  this  work  justifies  optimism  in  those  who  watch  it 
daily,  to  whom  each  new  advance  brings  a  sense  of  personal 
triumph  ;  but  we  fancy  it  is  not  hard  to  understand  the  feelings 
and  views  of  those  who  have,  on  the  other  hand,  assisted  in  the 
grand  growth  of  steam  locomotion  and  are  slow  to  convince  that 
anything  can  well  take  the  place  of  a  machine  which,  with  its  un- 
limited benefits  to  mankind,  is  one  of  the  greatest  features  of 
modern  civilization. 

Still,  when  all  is  said  and  done,  electric  traction  is  here,  and  it 
lies  with  us  once  more  to  insist  that  in  fit  hands  and  under  proper 
guidance  it  will  be  fully  equal  to  the  New  York  Central  work.  It 
is  not  to  be  denied  that  the  conditions  are  exacting,  far  beyond 
what  any  of  the  flippant  critics  of  the  engineers  imagine,  and  that 
the  new  motive  power  cannot  be  introduced  in  a  day.  But  con- 
ceding all  this,  after  such  a  terrible  exhibition  as  occurred  last 
week  of  what  always  impends  with  a  tunnel  filled  by  thick  steam 
and  smoke,  and  always  most  disagreeable  to  every  passenger,  it 
is  evident  that  the  change  must  be  pushed  forthwith.  Costly  as  it 
may  be,  there  will  be  profit  in  it  in  more  ways  than  one,  as  well  as 
the  quieting  of  a  public  outcry  that  is  not  now  to  be  silenced  in 
any  other  way.  The  third  rail  and  hauling  locomotives  appear  to 
be  feasible  methods  of  operation,  but  should  others  be  required 
they  are  well  within  the  resources  of  the  electrical  arts. 

*  *  * 

Just  as  we  are  going  to  press  the  announcement  that  the  New 
York  Central  Railroad  Company  has  determined  on  the  construc- 
tion of  a  loop  terminal  under  the  present  station  is  made,  and  the 
company  states  that  when  legislative  authority  shall  be  secured  for 
carrying  out  this  proposed  improvement,  construction  will  be 
immediately  commenced.  The  full  statement  issued  by  the  New 
York  Central  Railroad  directors  on  January  15  is  published  else- 
where, and  means  that  a  separation  will  be  made  between  the 
local  traffic,  which  will  be  hauled  by  electricity  through  the  side 
tunnels  to  the  underground  station,  and  the  through  traffic,  which 
will  use  steam  and  run  through  the  central  or  main  tunnel  to  the 
existing  station.  In  other  words,  the  plan  adopted  is  very  similar 
to  that  which  has  been  carried  out  in  the  south  terminal  station  in 
Boston,  where  an  underground  loop  has  been  left  for  the  accom- 
modation of  electric  trains  when  the  local  lines  shall  be  equipped 
with  that  motive  power.  Legislative  sanction  must  first  be  se- 
cured for  this  proposed  change,  but  this,  it  is  needless  to  say,  can 
easily  be  secured,  so  great  will  the  improvement  be  over  existing 
conditions. 

The  Question  of  Electric  Heating 

We  had  occasion  in  a  recent  issue  of  this  paper  to  refer  to  the 
scarcity  of  power  which  seems  to  be  the  prevalent  condition  on 
most  of  the  electric  railways  of  this  country.  The  increase  in 
traffic  which  has  been  enjoyed  by  most  roads  during  the  last  sum- 
mer and  fall  brought  the  load  last  October  and  November  pretty 
well  up  to  the  previous  maximum,  and  the  additional  current  re- 
quired for  electric  heaters  during  the  present  winter  has  thrown  an 
additional  tax  on  the  power  stations  of  the  country.  It  is  a  per- 
fectly conservative  statement  to  say  that  probably  three-fourths 
of  the  power  stations  operating  cars  with  electric  heaters  in  the 
United  States  are  running  at  a  considerable  overload  during  the 
rush  hours  and  when  the  heaters  are  in  use. 

This  fact  makes  the  subject  of  the  control  of  electric  heaters 
an  important  one  at  the  present  time,  for  although  the  winter 
has  so  far  been  very  mild  it  would  be  unreasonable  to  expect  this 
to  continue  through  the  season.  It  is  a  somewhat  curious  fact  that 
while  electric  railway  power  stations  are  groaning  at  the  addi- 
tional amount  of  current  required  for  heating,  and  railway  man- 
agers are  considering  the  most  feasible  way  of  supplementing  the 


requirements  for  power  on  their  lines  in  the  way  of  current,  the 
newspaper  humorist  is  ringing  the  changes  on  the  "broilers"  which 
are  put  in  the  cars,  and  many  passengers  are  objecting  to  the  over- 
heat to  which  they  are  subjected.  It  is  safe  to  say  that  during  the 
winter  months  the  popular  complaint  in  regard  to  the  tempera- 
ture of  the  cars  on  most  roads  is  that  it  is  too  high,  and  not  too 
low.  We  do  not  by  any  means  think  that  this  signifies  that  cars, 
certainly  in  our  Northern  latitudes,  should  be  run  without  heaters. 
The  average  American  passenger  in  most  Northern  cities  demands 
a  heated  car,  and  the  electric  heater  is  certainly  the  most  con- 
venient form  by  which  the  car  can  be  warmed ;  but  that  the  average 
car  is  overheated  rather  than  underheated  admits,  we  think,  of 
hardly  any  question.  The  power  thus  wasted  would  make  a  large 
difference  not  only  in  the  cost  of  operating  the  power  station,  but 
often  in  the  number  of  generating  units  required  to  supply  the 
necessary  current.  In  other  words,  judicious  regulation  of  the 
heaters  and  their  application  only  when  their  use  is  absolutely  re- 
quired would  reduce  the  amount  of  coal  which  now,  in  another 
form,  is  only  carried  over  the  feeders  to  escape  out  of  the  car  ven- 
tilators. 

It  is  an  undeniable  fact  that  a  careful  conductor,  by  the  exercise 
of  discretion,  can  economize  the  amount  of  current  used  in  the 
heaters,  and  thus  figuratively  shovel  coal  into  the  bunkers.  The 
shutting  of  ventilators  in  cold  weather,  the  closing  of  the  rear  door 
promptly  when  a  passenger  has  made  his  exit  or  entrance  into  the 
car,  the  reduction  of  the  heat  when  the  temperature  outside  mod- 
erates or  when  the  car  is  so  full  that  the  heat  radiated  from  the 
passengers  does  not  require  to  be  supplemented  to  the  same  ex- 
tent as  it  would  be  in  a  partially  empty  car,  are  all  factors  in  the 
end  to  be  sought.  But  these  desiderata  cannot  always  be  obtained. 
It  is  far  easier  for  the  average  employee  not  to  take  the  trouble  to 
do  these  things,  and  the  conductor,  who  necessarily  has  to  spend 
a  good  part  of  his  time  on  the  rear  platform,  finds  a  warm  car  so 
comfortable  when  he  steps  inside  to  collect  a  fare  that  he  does  not 
realize  that  it  is  uncomfortably  hot  for  those  who  are  occupying 
the  seats.  Many  companies  realize  this,  and  do  not  leave  the  con- 
trol of  the  heaters  to  the  judgment  of  the  conductors.  The  heater 
switches  are  under  the  entire  control  of  the  road  inspectors,  who 
can  temper  the  temperature  not  only  to  the  needs  of  the  passengers, 
but  also  to  those  of  the  power  station,  and  by  cutting  down  the 
heat  at  the  proper  time,  relieve  the  latter  of  a  considerable  portion 
of  its  load  at  a  time  when  such  action  would  prove  very  con- 
venient. 

But  there  are  other  considerations  in  the  heating  of  a  car  be- 
sides that  of  the  regulation  of  the  heat.  The  first  is  that  the  heat 
should  be  well  diffused  throughout  the  car.  With  electric  heating 
the  location  of  the  heaters  is,  by  the  construction  of  the  car,  prac- 
tically confined  to  the  riser,  which  is,  on  the  whole,  perhaps  as 
desirable  as  any  place  that  could  be  selected.  In  placing  the  heat- 
ers here,  however,  two  points  should  be  borne  in  mind ;  one  is 
that  it  is  a  mistake  then  to  install  too  few  heaters,  because  not  only 
is  the  car  not  equally  heated,  but  the  greatest  advantage  is  not 
taken  of  the  amount  of  heat  produced.  The  theoretically  best 
plan  would  be  to  have  a  continuous  heater  extending  from  one 
end  to  the  other  of  each  riser.  This  would  give  an  equal  amount 
of  heat  to  all  parts  of  the  car,  and  while  there  might  be  objec- 
tions to  this  arrangement  for  other  reasons,  so  far  as  the  heating 
of  the  car  is  concerned,  the  plan  is  more  desirable  than  individual 
heaters.  In  the  adoption  of  individual  heaters,  therefore,  the  aim 
should  be  to  use  as  many  heaters  as  possible,  thus  reducing  the 
amount  of  heat  per  heater  to  secure  the  same  temperature.  Still 
another  point  is  that  as  the  heat  passes  into  (he  car,  both  by  radia- 
tion and  through  a  flow  of  hot  air,  there  should  be  as  few  obstruc- 
ts ms  as  possible  between  the  source  of  heat  and  the  interior  of  the 
car.  It  is,  of  course,  impossible  to  prevent  female  passengers 
from  sitting  directly  over  the  healer,  but  if  a  carpet  covering  is 
used  for  the  seat,  it  can,  at  least,  be  cut  short  so  that  it  will  not 
hang  over  (he  heater,  obstructing  the  flow  of  heat  and  furnishing 
a  pocket  for  the  collection  of  all  sorts  of  debris.. 
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The  Opening  of  the  Manhattan  Elevated  Railway 


The  first  official  trial  trip  of  the  new  equipment  of  the  Manhat- 
tan Elevated  Railway  was  run  Jan.  9,  when  an  electric  train  com- 
posed of  six  new  cars  was  operated  over  the  entire  length  of  the 
Second  Avenue  division  of  the  Manhattan  Elevated  Railroad. 
The  train  left  South  Ferry  at  a  few  minutes  after  two,  and  after 


On  the  return  trip  the  greater  part  of  the  guests  left  the  train 
at  Seventy-Sixth  Street  and  boarded  a  number  of  electric  automo- 
bile omnibuses,  which  had  been  furnished  by  General  Manager 
Saunderson,  of  the  Electrical  Vehicle  Company,  and  were  trans- 
ported to  the  power  station  at  Seventy-Fourth  Street.  Some  views 
of  this  station  were  published  in  our  last  issue.  One  of  the  im- 
mense generators  had  been  completed,  and  was  supplying  power 
for  the  service  of  the  electric  train,  while  two  others  were  in 
process  of  erection. 

It  is  understood  that  electric  trains  will  be  put 
in  operation  on  the  Second  Avenue  line,  which 
is  the  first  to  be  run  with  electricity,  as  rapidly 
as  the  cars  are  received  from  the  manufacturers, 
and  it  can  be  only  a  short  space  of  time  before 
the  entire  line  will  be  in  operation.  The  com- 
pany has  already  commenced  running  one 
electric  train  on  the  line,  between  10  a.  m.  and 
4  p.  m.,  sandwiched  between  the  steam  fains, 
and  the  third  rail  is  marked  with  the  red  signs 
to  indicate  that  it  is  alive. 


Rockford,  111,,  as  an  Interurban 
Railway  Center 


PRESENT  APPEARANCE  OF  POWER  STATION 

stopping  at  several  stations  on  the  way,  it  was  given  the  right  of 
the  road  to  the  end  of  the  line,  after  which  a  return  was  made  to 
the  station  at  Seventy-Sixth  Street.  Among  those  present  were 
Howard  and  Edwin  Gould,  Alfred  Skitt,  John  B.  McDonald,  W. 
E.  Baker,  George  Pegram,  L.  B.  Stillwell,  H.  H.  Vreeland,  M.  G. 
Starrett,  Oren  Root,  Jr.,  W.  Boardman  Read,  W.  A.  Pearson,  J. 

C.  Brackenridge,  John  Lundie,  C.  A.  Coffin,  W.  B.  Potter,  John 

D.  Rockefeller,  Jr.,  Samuel  Sloan,  A.  M.  Waitt,  of  the  New 
York  Central  Railroad;  F.  H.  Taylor,  Calvert 

Townley  and  T.  E.  Siemon. 

As  this  was  the  first  opportunity  which  has 
been  given  to  inspect  the  cars  to  be  used,  they 
naturally  attracted  a  great  deal  of  interest.  The 
interior  seating  arrangement  is  similar  to  that 
of  the  present  cars,  with  which  they  correspond 
in  size,  being  47  ft.  1  in.  over  all,  and  8  ft.  gY2 
ins.  in  width.  An  especially  ingenious  arrange- 
ment is  that  for  the  motorman's  cab,  which 
is  located  at  the  forward,  right-hand  end  of  the 
car,  in  a  space  2  ft.  7  7-16  ins.  x  3  ft.  4  ins. 
When  occupied  by  the  motorman,  the  door 
of  the  compartment  is  closed  and  a  seat  with 
a  back  is  provided  for  him.  When  the  motor 
car  is  not  the  first  car  of  the  train,  the  door  of 
the  compartment  can  be  thrown  back  and 
locked,  enclosing  thereby  the  master  controller 
so  that  it  cannot  be  interfered  with,  and  the 
motorman's  seat,  which  is  facing  the  direction 
of  motion  of  the  car,  can  be  dropped  down, 
furnishing  two  extra  seats.  In  other  words, 
no  platform  or  seating  room  in  the  entire 
train  is  taken  up  by  the  accommodations  for 
the  motorman  with  the  exception  of  the  forward 
motor  car,  in  which  the  space  of  only  two 
seats  is  thus  occupied. 

A  stop  was  made  on  the  trial  trip  at  the  northern  terminus  of 
the  line,  and  the  guests  were  invited  to  inspect  a  sample  of  the 
open  cars  which  the  company  will  run  in  summer.  A  view  of  one 
of  these  cars  is  given  herewith;  its  main  dimensions  are,  length 
over  all,  47  ft.  1  in.,  width,  8  ft.  9^2  ins.  The  car  is  capable  of  seat- 
ing ninety-six  passengers.  The  entrance  is  at  the  sides  and 
through  gates  which  are  closed  by  the  guard  on  leaving  a  station 
and  opened  when  the  next  station  is  reached.  The  car  attracted 
wide  attention  as  a  novelty  in  electric  railway  service.  The  open 
cars  will  be  used  only  as  trail  cars. 


Roads  are  now  building,  or  are  under  survey, 
which,  when  completed,  will  probably  make 
Rockford  the  most  important  interurban  electric 
railway  center  in  Northern  Illinois,  always  ex- 
cepting, of  course,  Chicago.   This  due  primarily 
to  Rockford's  location  at  a  convenient  distance 
from  other  towns  of  sufficient  size  to  justify  the 
building  of  roads  to  them.   The  Rockford  Rail- 
way, Light  &  Power  Company,  of  which  T.  M. 
Ellis  is  manager,  owns  all  the  city  lines  in 
Rockford,  which  has  a  population,  according  to 
the  last  census,  of  31,051.   Mr.  Ellis  is  also  man- 
ager of  the  Rockford  &  Belvidere  Electric  Rail- 
way   Company,   which   is   controlled   by  the 
same  parties,  and  which  has  operated  an  interurban  line  from  Rock- 
ford east  to  Belvidere  for  about  two  months.    This  line  is  fifteen 
miles  long,  and  connects  Cherry  Valley  and  Belvidere  with  Rock- 
ford, giving  an  hourly  service  each  way.   The  running  time  is  fifty 
minutes.   The  total  population  served  by  this  line  is  probably  about 
45,000.    A  line  is  also  to  be  built  from  Rockford  west  to  Freeport, 
by  the  same  interests,  and  this  is  also  under  Mr.  Ellis'  management. 
The  distance  to  Freeport  is  twenty-eight  miles,  and  it  is  intended  to 


STANDARD  OPEN  CAR,  MANHATTAN  ELEVATED  RAILWAY 


give  a  high-speed  service,  covering  the  distance  with  express  cars, 
making  no  intermediate  stops,  in  one  hour.  A  private  right  of  way 
will  be  purchased,  as  was  done  on  the  Belvidere  line,  and  70-lb.  rails 
will  be  laid.  High-voltage,  alternating-current  transmission  and 
distribution  from  sub-stations  will  probably  be  used. 

The  Rockford,  Beloit  &  Zanesville  Railroad  is  coming  into  Rock- 
ford from  the  North,  connecting  the  towns  indicated  in  its  title. 
G.  W.  Knox,  of  Chicago,  is  engineer  of  this  road,  as  well  as  con- 
sulting engineer  of  the  Rockford  Railway,  Light  &  Power  Com- 
pany.   Construction  is  being  pushed  rapidly.    Entrance  to  Rock- 
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ford  has  been  arranged  for  over  the  Rockford  Railway,  Light  & 
Power  Company's  tracks.  An  old  project  to  connect  Rockford  with 
Dixon  by  a  line  southwest  along  the  Rock  River  has  been  revived, 
and  is  being  put  through.  In  regard  to  traffic  agreements  between 
the  interurban  companies  and  the  local  company  at  Rockford,  Mr. 
Ellis  jocosely  remarked:  "We  had  no  difficulty  making  a  satis- 
factory agreement  with  ourselves  when  we  came  into  town  with  the 
Rockford  &  Belvidere  Electric  Railway  Company's  line,  and  I  don't 
think  there  will  be  any  trouble  with  any  other  company  that  may 
want  to  come  in."  The  Rockford,  Beloit  &  Zanesville  Railroad  has 
already  made  an  agreement,  and  the  others  will  in  due  time.  The 
agreement  made  is  that  the  city  company  furnish  the  power  and 
tracks  and  terminal  facilities,  and  charge  the  interurban  company 
three  cents  per  passenger.  A  five-cent  cash  fare  is  charged  in  the 
city  limits,  on  the  interurban  cars,  and  is  rung  up  separately  from 
the  interurban  fares.  The  interurban  fares  are  collected  after  pass- 
ing the  city  limits  going  out,  and  before  coming  to  the  city  on  the 
way  in.  The  interurban  company  assumes  liability  for  all  accidents 
that  its  cars  may  cause  when  in  the  city. 

Freight  business  has  not  been  developed  extensively  on  the  Rock- 
ford-Belvidere  line,  because  of  the  lack  of  terminal  facilities.  A 
freight  and  express  depot  for  the  use  of  all  the  interurban  lines  will 
be  built  the  coming  year,  adjoining  the  company's  present  passen- 
ger waiting  room  and  transfer  depot,  near  the  center  of  Rockford. 
Here  cars  can  be  run  in  for  loading  and  unloading,  and  a  large 


freight  business  handled.  As  Rockford  and  surrounding  towns  art 
important  manufacturing  centers,  a  large  freight  business  is  antici- 
pated, and  a  number  of  freight  cars  are  to  be  built  soon  in  the 
Rockford  Railway,  Light  &  Power  Company's  shops. 



Opening  of  the  Hartford  &  Springfield  Street  Railway 
Company 


The  electric  railway  connecting  Hartford,  Conn.,  with  Spring- 
field, Mass.,  was  formally  opened  on  Monday,  Jan.  13.  A  large 
number  of  New  York,  Connecticut  and  Massachusetts  capitalists 
and  engineers  took  part  in  the  celebration.  The  opening  consisted 
in  the  running  of  three  of  the  new  cars  over  the  road, with  the  party 
on  board,  and  a  lunch  served  in  the  new  car  house  near  Windsor 
Locks.  The  distance  between  the  cities  of  Hartford  and  Spring- 
field is  about  26  miles,  but  the  new  road  is  only  1^/2  miles  in 
length,  bridging  the  distance  between  the  outlying  tracks  of  the 
local  street  railway  companies. 

In  every  manner  have  the  promoters  and  engineers  of  the  road 
attempted  to  make  their  permanent  way  and  rolling  stock  conform 
to  the  most  up-to-date  requirements  and  design,  and  that  they 
have  most  surely  succeeded  in  accomplishing  their  object  was 
shown  by  the  many  expressions  of  commendation  made  by  the 
guests  on  the  opening  ride.  The  Railroad  Commissioners  were  the 
guests  of  honor,  and  during  the  day  they  made  their  formal  in- 
spection of  the  road.    Besides  the  new  connecting  link,  the  com- 


pany has  done  much  in  improving  the  roadbed  of  the  old  lines 
over  which  it  will  operate  cars,  so  that  from  terminal  to  terminal 
the  line  will  be  modern  in  every  respect.  At  the  Scantic  River 
there  has  been  erected  a  temporary  wooden  bridge,  which  will  be 
replaced  in  the  near  future  by  one  of  steel  construction,  but  in  all 
other  respects  the  road  has  been  built  in  the  most  substantial  man- 
ner. There  are  many  stone  culverts  over  small  streams,  and 
where  distances  can  be  shortened  or  grades  decreased  in  steepness 
the  track  is  laid  on  the  company's  own  right  of  way. 

Owing  to  the  opposition  on  the  part  of  adjacent  property  owners, 
permission  to  build  a  railway  bridge  over  the  tracks  of  the  New 
York,  New  Haven  & 
Hartford  Railroad  has  not 
yet  been  obtained.  As  the 
laws  of  Connecticut  forbid 
grade  crossings  of  steam 
roads  and  street  railways, 
this  gives  rise  to  consid- 
erable inconvenience,  as 
all  through  passengers 
must  change  cars  a  short 
distance  out  of  Hartford, 
walking  across  the  tracks 
of  the  steam  railroad  com- 
pany.   As  soon,  however, 
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as  such  opposition  is  removed  a  through  service  without  change 
of  cars  will  be  installed  from  City  Hall  to  City  Hall. 

On  the  opening  trip  last  Monday  were  many  men  well  known  in 
New  England  railway  circles.  After  the  lunch  in  the  car  house 
several  of  these  were  called  upon  to  speak  by  ex-Congressman 
Louis  Sperry,  who  acted  as  toastmaster.  President  Philip  L. 
Saltonstall,  of  the  Hartford  &  Springfield  Street  Railway  Com- 
pany pointed  out,  in  a  few  well-chosen  remarks,  the  financial  future 
of  a  road  built  through  one  of  the  most  beautiful  sections  of  the 
country,  and  promised  the  faithful  endeavor  of  the  management 
to  in  every  way  co-operate  with  the  patrons  in  producing  an  ef- 
ficient service.  President  E.  S.  Goodrich,  who  has  been  in  the 
street  railway  business  for  nearly  thirty  years,  ably  showed  the 
advantages  of  such  connecting  links  as  that  established  by  the 
new  line,  and  gave  some  reminiscences  of  his  experience  in  the  old 
horse-car  days.  State  Railroad  Commissioner  Wilcox  spoke  of 
the  pleasure  he  and  his  colleagues  had  had  in  inspecting  the  road 
and  wished  it  a  successful  future.  Some  seventy-five  guests  ac- 
cepted the  invitation  of  the  railway  company,  among  whom  were 
the  following:  Railroad  Commissioners  Wilcox,  Seymour  and 
Fyler;  Philip  L.  Saltonstall,  of  Boston,  president;  Chauncey  L. 
Eldridge,  of  -Boston,  treasurer,  and  Judge  Arthur  Perkins,  secre- 
tary of  the  company;  S.  Reed  Anthony,  of  Boston;  Lyman  W. 
Upson,  of  Thompsonville ;  Lewis  Sperry,  of  East  Windsor  Hill,  and 
Francis  R.  Cooley,  directors  of  the  company;  President  E.  S. 
Goodrich,  Treasurer  Daniel  R.  Howe  and  General  Manager  Nor- 
man McD.  Crawford,  of  (he  Hartford  Street  Railway  Company; 
Vice-President  Frederick  Harris  and  Superintendent  George 
Cook,  of  the  Springfield  Street  Railway  Company;  General  Man- 
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ager  Henry  Pearson,  of  the  Wason  Manufacturing  Company  of 
Brightwood;  Mayor  Alexander  Harbison,  of  Hartford;  ex-Comp- 
troller Thompson  S.  Grant,  of  Thompsonville ;  Comptroller  A. 
Chamberlain,  of  Meriden;  Representative  Abbe,  of  Enfield;  Select- 
men Alden,  Pilkington and  Thorne,  of  Enfield;  Martin  J.  Reardon, 
of  South  Windsor;  Dairy  Commissioner  John  B.  Noble,  of  East 
Windsor;  Secretary  of  State  Charles  G.  R.  Vinal,  of  Middletown; 
Judge  Charles  Phelps,  of  Rockville,  Attorney-General;  Fish  and 
Game  Commissioner  George  T.  Mathewson,  of  Enfield;  Attorney 
J.  Warren  Johnson,  of  Enfield  Street;  John  S.  Crilly,  adjuster  of 
claims  for,  and  Frank  Caum,  superintendent  and  chief  engineer  of, 
the  Hartford  Street  Railway  Company;  W.  C.  Andrews,  Street 
Railway  Journal. 



Report  of  the  Railroad  Commissioners  of  New  York  State 


The  annual  report  of  the  State  Board  of  Railroad  Commis- 
sioners of  New  York  State,  just  presented,  contains  the  following 
statements  in  regard  to  surface  railways: 

Following  is  a  comparative  statement,  giving  details  and  totals, 
from  these  reports  for  the  year  ending  June  30,  1900,  and  June 
30,  1901 : 


ations  would  be  complied  with.  These  inspections  have  resulted 
in  the  installation  of  derailing  devices  at  points  where  street  and 
steam  railroads  cross  at  grade,  and  in  many  other  improvements 
in  roadbeds  and  cars.  The  board  believes  that  the  continuance  of 
this  system  of  inspection,  rather  than  the  investigation  of  so  many 
accidents,  is  the  better  practice,  although  all  accidents  which  seem 
to  call  for  investigation  will  be  investigated.  The  electrical  expert 
of  the  board  reports,  generally,  to  the  board  as  follows: 

"Nearly  all  of  the  suburban  roads  of  this  State  are  single  track. 
The  gradual  change  which  has  been  made  in  cars  and  equipment 
on  this  class  of  roads,  and  the  higher  speeds  at  which  they  are  now 
operated,  have  largely  increased  the  number  of  accidents.  While 
this  is  especially  true  of  the  suburban  roads,  the  accidents  are  not 
confined  to  this  class  of  roads,  a  large  number  occurring  on  city 
roads. 

"The  physical  conditions  of  the  roads  have  been  much  improved 
in  the  past  year.  This  has  been  done  by  replacing  old  rails  with 
new,  adding  new  ties,  surfacing  and  ballasting  track,  replacing 
wooden  structures  with  iron  bridges,  the  placing  of  derail  switches 
and  guard-rails,  the  addition  of  improved  brakes,  sand  boxes  and 
oil  tail  lights.  Many  of  the  companies  are  now  providing  their 
employees  with  printed  books  of  rules  and  printed  time-tables 
showing  the  leaving  time  at  the  termini  and  the  time  at  meeting 


Street  Surface  Railway  (Principal  Companies)  Receipts  and  Expenditures  per  Passenger  and  Cost  of  Operation 

per  Car  Mile  for  Year  Ending  June  30,  1901. 

Operated  Wholly  or  in  Part  by  Mechanical  Traction. 


NAME  OF  ROAD 


Auburn    

Brooklyn  Heights*     

Buffalo  &  Lock  port  -  _   

Buffalo  Railway  

Buffalo  &  Niagara  Falls  

Coney  Island  &  Brooklyn  

Crosstown  Street  (  Buffalo)  _  

Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake  _  

Glens  Falls,  Sandy  Hill  &  Fort  Edward.".  _  

Forty-second  Street,  Manhattanville  &  St.  Nicholas  Avenue. 

Jamestown   -  —  - 

Kingston    —  -  

Metropolitan  Street  (New  York)  t    

Newburgh  

Niagara  Falls  &  Suspension  Bridge  __  

New  York  &  Queens  County  _  

Rochester     — 

Syracuse  &  Suburban    

Syracuse  Rapid  Transit    

Third  Avenue  (New  York)  - 

Union  (New  York)    

United  Traction  (.Albany  &  Troy)   

Utica  Belt  Line     

Yonkers  -  --   


Number  of 
Passengers  Car- 
ried, Including 
Transfers 


2,082,619 
396,534,777 

1,050,808 
53,055,856 

1,740,972 
35,489,353 
17,470,297 

1,298,458 

1,694,141 
18,113,049 

2,994,944 

1,457,314 
420,810,216 

1,723.386 

1,973,857 
11,587,979 
26,137,689 

1,250,931 
15,433  650 
53,465,285 
34,436,418 
27,732,556 

6,578,38!! 

5,628,489 


Total 
Car  Mileage 


508,032 
50,338,374 
934,693 
7,491,401 
1,102,957 
6,210,743 
3,020,171 
418,475 
476,030 
3,044,959 
617,335 
270,000 
43,659,439 
424,747 
412,331 
2,484.639 
5,331,289 
359,731 
3,409,411 
6,985.425 
5,355,887 
7,135,271 
1,426,969 
1,176,399 


Based  upon  Gross 
Earnings  from 
Operation  and 
Operating  Expenses 


Average 
Earnings 

per 
Passenger 


Average 
Cost  of 
Operation 
per  Pas- 
senger 


Cents 
3.95 
3.96 

13.80 
3.46 

10.85 
4.10 
3.14 
4.89 
5.26 
3.85 
3.64 
4.81 
3.34 
5.63 
4.32 
4.22 
3.75 
4.86 
3.98 
4.21 
2.66 
4.80 
4.23 
3.34 


Cents 
2.81 
2.40 
9.36 
1.56 
5.29 
2.36 
1.90 
2.90 
3.08 
2  60 
2.22 
3.13 
1.60 
3.17 
2.62 
2.28 
2.31 
2.80 
2.21 
2.09 
1.65 
3.27 
2.77 
2.65 


Based  upon  Receipts 

from  All  Sources 
and  Total  Expendi- 
tures, Including 
Fixed  Charges 


Average 
Receipts 

per 
Passenger 


Average 
Expenses 

per 
Passenger 


Cents 
4.06 
1.06 

13.86 
3.53 

10.95 
4.14 
3.16 
4.93 
5.31 
3.89 
3.69 
4.81 
3.49 
5.71 
6.37 
4.27 
3.83 
4.87 
4.02 
5.06 
2.67 
4.83 
4.27 
3.36 


Cents 
4.02 
3.96 

14.63 
2.72 
8.39 
3.13 
3.05 
5.16 
4.10 
3.31 
3.20 
3.90 
2.68 
5.28 
4.57 
3.79 
3.48 
4.83 
3.66 
5.45 
2.C7 
4.16 
3  65 
3.73 


Cost  of 
Operation 

per 
Car  Mile 


Cents 
11.53 
14.16 
10.52 
10.88 

8.35 
13.52 
11.03 

9.00 
10.99 
15  51 
10.81 
16.97 
15.47 
12.85 
12.52 
10.68 
11.36 

9.74 
10.00 
15.68 
10.59 
12.72 
12.07 
12.72 


Operated  Wholly  by  Animal  Power 


Central  Crosstown  (New  York)-  

18,352,406 

1,605,676 

2.59 

1.83 

2.63 

2.41 

20.95 

27.54 

Dry  Dock,  East  Broadway  &  Battery      --- 

15,814,942 

2,025,148 

3.68 

2.53 

3.72 

3.35 

19.75 

26.18 

*  Includes  all  lines  controlled  by  Brooklyn  Heights  not  making  separate  reports.  t  Includes  all  lines  controlled  by  Metropolitan  not  making  separate  reports. 


Included  in  the  preceding  figures  are  the  statistics  of  the  Brook- 
lyn Union  Elevated  Railroad,  which  are  included  in  the  report  of 
the  Brooklyn  Heights  Railroad  Company. 

The  percentage  of  dividends  to  capital  stock  of  street  surface 
railroad  companies,  for  the  year  ending  June  30,  1901,  was  3.84; 
in  1900,  it  was  3.77.  The  total  number  of  passengers  carried  in 
the  State,  including  those  carried  on  the  elevated  railroads  in 
Brooklyn,  and  on  horse  railroads,  including  "transfers,"  during 
the  year  ending  June  30,  1901,  was  1,162,439,614,  an  increase  over 
1900  of  80,465,517.  The  number  carried  in  the  boroughs  of  the 
Bronx  and  Manhattan,  New  York  City,  including  "transfers," 
was  594,790,910;  an  increase  over  1900  of  27,646,811.  The  num- 
ber carried  in  the  Borough' of  Brooklyn  (including  some  carried 
in  the  Borough  of  Queens),  including  "transfers"  and  including 
those  carried  by  the  elevated  railroads  was  347, 155,91 1,  an  increase 
over  1900  of  23,925,272. 

The  inspection,  by  the  board's  expert,  of  street  surface  rail- 
roads has  continued  during  the  year,  the  reports  of  which  will  be 
found  in  this  volume.  Copies  of  these  reports  have  been  sent  to 
the  companies,  with  recommendations,  and  the  companies  have 
notified  the  board  in  almost  every  instance  that  the  recommend- 


points.  Several  electric  railroads  are  now  equipped  with  block 
signal  systems,  and  cars  on  three  of  them  are  now  operated  under 
a  train-despatching  system,  as  complete  as  is  in  use  on  most  of  the 
steam  roads. 

"A  large  portion  of  all  the  city  roads  is  now  constructed  of 
9-inch  girder  rail  and  56-lb.  to  80-lb.  T-rail,  which  has  replaced 
the  4-in.  and  6-in.  girder  and  the  35-lb.  and  40-lb.  T-rail  formerly 
used.  This  improvement  in  construction  is  also  true  in  cases  of 
suburban  roads. 

"Notwithstanding  what  has  been  said  in  reference  to  the  im- 
provement of  track,  roadbed,  cars,  equipment  and  method  of  op- 
eration of  the  electric  roads  of  the  State,  the  large  number  of  ac- 
cidents occurring  on  them  show  that  these  improvements  should 
be  continued." 

The  board  renews  to  railroad  managers  its  general  recommenda- 
tions, changed  in  some  respects,  as  to  the  operation  of  street  sur- 
face railroads,  especially  in  the  following  particulars: 

First — Every  street  car  which  crosses  a  steam  railroad  at  grade 
shall  be  equipped  with  a  red  flag  for  use  during  the  day,  and  a  red 
lantern  for  use  at  night.  When  approaching  such  crossings  the 
car  shall  come  to  a  full  stop  at  least  thirty  feet  from  the  crossing, 
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and  shall  not  proceed  until  the  conductor  has  gone  upon  the  steam 
railroad,  carrying  the  flag  or  lantern,  and,  after  ascertaining  that 
the  way  is  clear,  given  the  proper  signal  for  the  car  to  proceed. 
The  board  also  recommends  that  at  all  grade  crossings,  on  over- 
head trolley  railways,  a  V-shaped  trough  of  metal  be  constructed 
over  the  trolley  wire  or  wires  to  insure  the  motor  retaining  the 
current  while  the  crossing  is  being  made. 

Second — That  where  two  or  more  street  car  lines  cross,  or  where 
they  merge,  an  agreement  shall  be  made  as  to  which  line  shall  have 
the  right  of  way.  The  car  that  has  not  the  right  of  way  shall  come 
to  a  full  stop  before  crossing  the  tracks  of  the  other  line,  or  enter- 
ing on  the  joint  track,  and  the  car  which  has  the  right  of  way  shall 
slow  down  before  crossing  the  tracks  of  the  other  line,  or  entering 
on  the  joint  track. 

Third — That  cars  passing  in  opposite  directions  shall  not  meet 
on  street  crossings. 

Fourth — That  the  speed  of  cars  be  reduced  to  the  minimum  on 
all  curves  where  the  view  is  obstructed. 

Fifth — That  passengers  be  prohibited  from  riding  on  the  run- 
ning boards  or  side  steps  of  open  cars. 


frequent  from  Brooklyn,  and  in  the  last  few  years  the  board 
has  made  several  recommendations  of  improvements  in  specific 
instances  in  that  city.  While  cars  in  all  parts  of  the  State  at 
many  times  are  overcrowded,  in  most  instances  the  public  ac- 
cepts the  conditions  in  the  belief  that  they  cannot  be  remedied. 
It  is  likely,  however,  that  in  some  cases,  if  .more  cars  and  power 
were  available  the  conditions  could  be  much  improved.  The 
board  urges  upon  companies  the  most  careful  consideration  of 
this  matter.  While  the  payment  of  interest  is  imperative,  and 
of  dividends  desirable,  the  first  duty  of  companies  is  to  the  public 
from  which  the  franchises  are  derived. 

Much  of  the  mileage  of  street  surface  railways  in  the  Borough 
of  Manhattan,  New  York  City,  is  still  operated  by  horses.  How 
long  this  condition  will  last  the  board  does  not  know.  Electrical 
storage  battery  cars  are  being  operated  on  the  Thirty-Fourth 
Street  Crosstown  Line,  as  they  have  been  for  some  time,  but  their 
use  has  not  been  extended.  The  operation  of  compressed  air 
cars  by  this  company  has  been  discontinued. 

The  cars  of  the  Rome  City  Street  Railway  Company  are  oper- 
ated by  compressed  air. 


Table  of  Accidents  on  Street  Surface  Railroads  Reported  to  the  Board  of  Railroad  Commissioners,  Classified  as  to  Causes, 

for  the  Year  Ending  June  30,  1901 


CAUSE  OF  ACCIDENT 


Fell  from  cars  in  motion  

Getting  on  or  off  cars  in  motion   - — 

Putting  heads  or  arms  out  of  windows,  or  missiles  thrown  in  wi.idows 

Walking  or  being  on  track....    -  - 

Crossing  tracks  at  street  crossings  — 

Derailments  -  

Collisions     -   

Collisions  at  grade  crossings  of  railroads  

Other  causes  


From  causes  beyond  their  own  control  

By  their  own  misconduct  or  incaution  

Reported  as  caused  by  intoxication  

Indeterminable  as  to  want  of  caution  or  otherwise,  


1901 


1900 


Passengers 

Employees 

O  1  HERS 

Total 

Passenger.-. 

Employees 

O  I  HERS 

Total 

■0 

■a 

-o 

■a 

-0 

-0 

■0 

-0 

V 

u 

u 

V 

u 

V 

V 

3 

3 

p 

5 

3 

3 

3 

3 

■2 

? 

'c 

1 

a 

? 

g" 

C 

1 

17 

3 

4 

6 

21 

1 

32 

1 

4 

1 

5 

3 

41 

11 

72 

1 

1 

5 

36 

17 

109 

15 

129 

2 

5 

54 

20 

185 

5 

1 

69 

73 

74 

74 

3 
1 

1 

49 

122 

50 

3 
123 

1 

21 

90 

21 

91 

30 

175 

30 

175 

58 

"i 

1 

58 

21 

*i 

"3 

1 

1 

25 

"i 

100 

14 

3 

114 

too 

4 

16 

1 

4 

117 

6 

6 

"5 

7 

3 

5 

10 

19 

"7 

7 

"i 

'8 

"8 

31 

1 

26 

"4 

10 

'i 

"5 

6 

41 

13 

272 

19 

28 

98 

204 

130 

504 

22 

319 

11 

38 

86 

363 

119 

720 

1 

108 

2 

12 

1 

3 

181 

6 

137 

4 

12 

2 

10 

151 

11 

103 

16 

16 

95 

200 

122 

319 

16 

175 

6 

25 

85 

351 

107 

551 

1 

1 

3 

3 

4 

4 

7 

1 

9 

1 

16 

- 

"i 

1 

"i 

"i 

1 

1 

2 

13 

272 

19 

28 

98 

204 

130 

504 

22 

319 

11 

38 

80 

363 

119 

720 

Sixth — That  passengers  be  not  permitted  to  stand  on  the  front 
platforms  of  open  cars,  and  that  only  as  many  passengers  be  per- 
mitted on  such  platforms  as  can  be  conveniently  seated.  In  the 
case  of  open  cars  that  have  no  seats  on  the  front  platforms,  pas- 
sengers shall  not  be  permitted  to  ride  on  the  platform,  and  the  side 
gates  shall  at  all  times  be  kept  closed.  Under  no  circumstances 
should  passengers  be  permitted  to  ride  on  the  front  platforms  of 
closed  cars. 

To  some  extent,  electric  railroads  proposing  to  build  outside 
of  cities  and  villages  intend  to  build  on  private  right  of  way. 
It  would  show  prudence  and  good  business  judgment  if  all 
such  railroads  contemplated  construction  on  private  right  of 
way.  In  this  connection  the  subject  of  crossings  of  highways 
by  such  railroads  is  pertinent.  The  State  and  municipalities  are 
spending  money  in  abolishing  grade  crossings  of  steam  rail- 
roads, and  it  would  seem  that  the  logical  policy  would  be  to  at 
least,  in  many  cases,  prevent  the  creation  of  new  crossings  at 
grade  by  electric  railways.  However,  while  the  public  allows, 
and  apparently  is  anxious  for  the  construction  of  such  rail- 
roads "along  its  highways,  apparently  fearing  that  they  will  not 
be  built  otherwise,  it  does  not  seem  that  public  opinion  would 
support  an  effort  to  require  construction  across  highways  other 
than  at  grade. 

Some  electric  railways  require  power  to  be  transmitted  at 
a  high  voltage,  rendering  dangers  from  electricity  much  greater 
than  those  which  accompany  the  ordinary  (city  trolley  line. 
Local  authorities,  in  granting  franchises,  should  insist  that  the 
supporting  poles  and  transmission  lines  carrying  these  currents 
should  be  located  upon  and  over  private  property,  and  that  the 
construction  should  be  adequate  for  the  risks  taken.  It  is  not 
unlikely  that  the  future  will  prove  such  lines,  even  where  fairly 
well  constructed,  to  be  responsible  for  accidents,  the  possibili- 
ties of  which  are  unappreciated  until  the  happening.  This  matter 
is  receiving  the  attention  of  the  board  in  the  inspections  by  its 
electrical  expert. 

Complaints  as  to  the  operation  of  street  surface  railways 
throughout  the  State  are  not  frequent.  They  haye  been  most 


The  construction  of  the  tunnel  railway  in  New  York  City,  de- 
vised by  the  Rapid  Transit  Commission,  is  progressing.  Its  op- 
eration will  have  a  beneficial  effect  upon  the  present  difficult 
problem  of  rapid  transit. 

During  the  year  ending  Jun  30,  1901,  the  length  of  electric 
railway  in  the  State  increased  by  117.837  miles. 

During  the  year  ending  October  30,  1901,  34  new  street  railway 
companies  were  incorporated,  with  an  aggregate  length  of  pro- 
posed railway  of  530^4  miles. 

The  average  number  of  persons,  including  officials,  employed 
during  the  year  ending  June  30,  1901,  on  all  of  the  street  surface 
railways  of  the  State  (including  horse  railways)  was  27,914.  The 
aggregate  amount  of  salaries  and  wages  paid  them  was  $16,434,- 
083.30.  The  companies  owned  or  operated,  on  June  30,  1901, 
5190  electric  box  cars,  10  cable  box  cars,  3945  electric  open  cars, 
8  cable  open  cars,  10  electric  mail  cars,  558  electric  freight,  express 
and  service  cars — the  total  being  9721.  Twelve  thousand  four 
hundred  and  thirty-eight  fenders  were  reported  as  used  on  these 
cars,  some  forms  of  fenders  being  transferred  from  one  end  of  the 
car  to  the  other  terminals.  Two  thousand  eight  hundred  and  ten 
other  cars,  being  cars  operated  by  horses,  and  box,  open,  freight, 
express  and  service  cars,  not  equipped  with  motors,  are  also 
owned  and  operated. 

The  number  of  tons  of  freight  carried  on  the  street  surface  rail- 
ways of  the  State  during  the  year  ending  June  30,  1901,  was 
287,311 ;  during  the  year  ending  June  30,  1900,  it  was  153,343. 

The  annual  reports  for  1901  were  made,  and  will  be  made  in 
future  in  accordance  with  "a  standard  system  of  street  railway 
accounting,"  as  devised  by  the  American  Street  Railway  Account- 
ants' Association. 

During  the  year,  the  board  granted  certificates,  under  section  59 
of  the  Railroad  Law,  that  public  convenience  and  a  necessity 
required  the  construction  of  the  following  railways: 

Troy,  Rensselaer  &  Pittsfield  Railroad  Company,  proposing 
to  build  an  electric  railway  from  Troy  to  the  State  line  of  Massa- 
chusetts, in  the  town  of  New  Lebanon,  Columbia  County,  and 
to  Rensselaer,  a  total  distance  of  about  thirty-five  miles.  The 
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board  has  been  served  with  a  writ  of  certiorari  in  this  matter  on 
the  relation  of  the  companies  opposing  the  application.  At  the 
time  of  writing  this  report  the  return  has  not  been  made. 

Syracuse,  Skaneateles  &  Moravia  Railroad  Company,  pro- 
posing to  build  an  electric  railway  from  Moravia,  Cayuga  County, 
to  Skaneateles  and  Syracuse,  a  total  distance  of  about  forty  miles. 
The  board  has  been  served  with  a  writ  of  certiorari  in  this  matter 
on  the  relation  of  the  companies  opposing  the  application.  At  the 
time  of  writing  this  report  the  return  has  not  been  made. 

Rochester  &  Eastern  Rapid  Railway  Company,  proposing  to 
build  an  electric  railway  from  Genexa,  through  Canandiagua  to 
Rochester,  a  distance  of  about  forty-five  miles.  The  board  has 
been  served  with  a  writ  of  certiorari  in  this  matter  on  the  relation 
of  the  companies  opposing  the  application.  At  the  time  of  writing 
this  report  the  return  has  not  been  made. 

Cross  Country  Railroad  Company,  proposing  to  build  an  elec- 
tric railway  from  Liberty  Avenue,  Brooklyn,  eventually  to  Rock- 
away  Beach.  The  board  has  been  served  with  a  writ  of  certiorari 
in  this  matter.   The  return  has  been  made  in  this  case. 

Monroe  County  Electric  Belt  Line  Company,  proposing  to 
build  an  electric  railway  in  the  towns  of  Brighton,  Penfield,  Perin- 
ton  and  Pittsford,  and  the  villages  of  Brighton,  Penfield,  Fairport, 
Despatch  and  Pittsford,  all  in  Monroe  County,  a  distance  of  about 
twenty  miles. 

Genesee  &  Orleans  Railway  Company,  proposing  to  build  an 
electric  railway  from  Batavia  to  Lake  Ontario,  a  distance  of  about 
twenty-seven  miles. 

Ontario  &  Wayne  Traction  Company,  proposing  to  build  an 
electric  railway  from  Canandaigua  to  the  village  of  Pultneyville, 
on  Lake  Ontario,  a  distance  of  about  thirty  miles. 

Whitehall  &  Granville  Railroad  Company,  proposing  to  build 
an  electric  railway  from  Whitehall  to  Granville,  a  distance  of 
about  twenty-one  and  one-half  miles. 

Golden  Bridge  Electric  Railway  Company  (now  Danbury  and 
Harlem  Traction  Company),  proposing  to  build  an  electric  rail- 
way from  Golden  Bridge,  on  the  Harlem  Railroad,  to  the  State 
line  of  Connecticut,  a  distance  of  about  nine  miles. 

Canastota  &  Morrisville  Railway  Company,  proposing  to 
build  an  electric  railway  from  Canastota  to  Morrisville,  a  dis- 
tance of  about  fifteen  and  one-quarter  miles. 

Cooperstown  &  Mohawk  Valley  Railway  Company,  propos- 
ing to  build  an  electric  railway  from  Cooperstown  to  Spring- 
field Centre,  a  distance  of  about  ten  miles. 

Monticello,  Fallsberg  &  White  Lake  Railroad  Company,  pro- 
posing to  build  an  electric  railroad  from  Fallsburg  to  Monticello 
and  White  Lake,  a  distance  of  about  sixteen  and  one-half  miles. 

Carthage  &  Watertown  Traction  Company,  proposing  to  build 
an  electric  railroad  from  Watertown  to  the  village  of  Carthage, 
a  distance  of  about  twenty  miles. 

The  board  decided  to  grant  such  a  certificate  to  the  Buffalo, 
Niagara  Falls  &  Rochester  Railway  Company,  proposing  to  build 
an  electric  railway  from  Rochester  to  Lockport,  Niagara  Falls  and 
Buffalo,  a  distance  of  about  one  hundred  and  twenty  miles,  mostly 
on  the  Ridge  road  highway,  lying  between  the  Niagara  Falls  and 
the  Rome,  Watertown  and  Ogdesnburg  branches  of  the  New 
York  Central  &  Hudson  River  Railroad.  At  the  time  of  writing 
this  report  the  company  has  not  paid  its  organization  tax  and  tne 
certificate  has  not  been  issued. 

There  is  pending  before  this  board  at  the  time  of  writing  this 
report  the  application  for  such  a  certificate  for  the  Lyons  &  Sodus 
Bay  Railway  Company,  proposing  to  build  an  electric  railway 
from  Lyons  to  Sodus  Point,  on  Lake  Ontario,  a  distance  of  about 
sixteen  and  one-half  miles.  The  petitioner  has  not  finally  pro- 
ceeded in  this  matter. 

At  the  time  of  writing  this  report  there  is  pending  before  the 
board  the  application  for  such  a  certificate  for  the  Syracuse  & 
South  Bay  Railway  Company,  proposing  to  build  an  electric 
railway  from  Syracuse  to  South  Bay,  a  distance  of  about  twelve 
miles.    The  petitioner  has  not  finally  proceeded  in  this  matter. 

At  the  time  of  writing  this  report  there  is  pending  before  the 
board  the  application  for  such  a  certificate  for  the  Rockland 
County  Traction  Company,  proposing  to  build  an  electric  railway 
about  thirty  miles  long.  A  hearing  in  this  matter  has  not  yet 
been  held. 

At  the  time  of  writing  this  report  there  is  pending  before 
the  board  the  application  for  such  a  certificate  for  the  New  York 
&  Portchester  Railroad  Company,  proposing  to  build  a  third- 
rail  electric  railway  from  the  Harlem  River,  New  York  City, 
through  the  Borough  of  the  Bronx,  Mount  Vernon,  New  Ro- 
chelle,  to  Portchester,  a  distance  of  about  twenty-one  miles. 

At  the  time  of  writing  this  report  there  is  pending  before 
this  board  the  application  for  such  a  certificate  for  the  Rochester, 
Syracuse  &  Eastern  Railroad  Company,  proposing  to  build  an 
electric  railway  from  Rochester  to  Syracuse,  a  distance  of  about 


one  hundred  miles,  as  proposed  by  the  applicant.    No  hearing 

in  this  matter  has  yet  been  held. 

During  the  year  the  board  refused  such  a  certificate  to  the 
New  York  &  Brooklyn  Union  Transportation  Company,  and  to 
the  New  York,  Brooklyn  &  Jersey  Rapid  Transit  Company  (kin- 
dred companies),  proposing  to  build  a  tunnel  railway  from  the 
North  River,  New  York,  to  and  under  the  East  River  to  Brook- 
lyn. This  application  was  refused  because  of  the  contemplated 
construction  of  a  tunnel  under  the  East  River  by  the  Rapid 
Transit  Commission. 

In  the  applications  granted,  which  will  be  reviewed  by  the 
courts,  as  mentioned,  the  writs  have  been  issued  on  the  relation 
of  steam  and  street  surface  railroad  companies  which  opposed  the 
granting  of  the  certificates.  The  board  will  not  discuss  here  the 
relation  of  proposed  electric  railways  to  steam  or  other  railroads 
which  oppose  the  granting  of  the  certificates,  as  these  subjects  are 
treated  in  the  consideration  given  to  each  case,  and  the  determina- 
tions in  each  case  are  published  in  the  annual  reports. 



The  Everett- Moore  Situation 


Official  news  from  the  committee  in  charge  of  the  Everett- 
Moore  affairs  is  likely  to  be  a  scarce  article  for  a  short  time.  The 
committee  has  appointed  sub-committees  to  make  investigations 
into  the  accounts  of  the  various  traction  and  telephone  properties, 
and  as  soon  as  possible  they  will  prepare  and  present  detailed  re- 
ports to  the  general  committee.  While  this  work  is  going  on 
the  committee  will  endeavor  to  secure  written  agreements  from  all 
creditors,  and  no  information  will  be  given  out  until  that  time. 

Chairman  Newcomb  was  asked  as  to  what  steps  had  been  de- 
cided on  relative  to  the  sale  of  the  Detroit  People's  Telephone 
property.  He  said  that  as  a  matter  of  fact  the  committee  had  no 
authority  to  take  any  ^teps  in  the  matter,  since  it  has  no  legal 
jurisdiction  in  the  premises.  Neither  will  any  recommendations 
be  made  to  the  syndicate  as  to  the  disposal  of  properties,  until 
such  time  as  all  the  creditors  have  been  heard  from.  He  declined 
to  express  his  personal  opinion  in  the  matter. 

E.  W.  Moore  will  go  to  New  York,  Thursday,  and  will  endeavor 
to  straighten  up  the  Detroit  &  Toledo  Shore  Line  tangle.  If  the 
bankers  can  be  induced  to  take  the  securities  which  they  have 
agreed  to  take,  the  receivership  of  the  road  will  be  terminated  at 
once. 

The  large  majority  of  creditors,  as  regards  amounts,  of  the 
Federal  Telephone  Company,  held  a  session  lasting  several  hours 
in  the  Electric  Building,  Cleveland,  Sunday,  Jan.  12.  The  creditors, 
of  the  company  entered  into  details,  examined  the  books  of  the 
company  and  discussed  the  situation  largely  in  the  light  of  the 
offers  from  outside  parties,  which  have  been  made  for  the  pur- 
chase of  the  entire  properties.  No  definite  action  was  taken,  the 
discussion  being  informal. 

It  is  now  known  that  several  direct  propositions  have  been  made 
for  acquiring  all  of  the  Federal  properties,  in  addition  to  proposi- 
tions which  have  been  made  for  individual  plants,  Detroit,  for 
instance.  It  is  stated  that  a  positive  offer  has  recently  been  made 
by  the  American  Bell  Telephone  Company.  It  can  be  stated, 
however,  that  this  offer  will  not  even  be  considered  by  the 
bankers'  committee.  Tentative  offers  have  also  been  received 
from  Judge  James  M.  Thomas,  representing  C.  W  Morse  and  the 
Telephone,  Telegraph  &  Cable  Company  of  America;  also  from 
John  R.  McLean,  of  Cincinnati.  The  proposition  made  by  Judge 
Thomas  was  simply  a  contingency  proposition  to  prevent  the  Bell 
Company  from  securing  control. 

It  was  the  consensus  of  opinion  at  the  meeting  mentioned,  that 
the  properties  should  not  be  sold  if  other  arrangements  can  possi- 
bly be  made.  The  creditors  expressed  favor  for  the  collateral 
trust  plan.  That  is  for  the  Federal  Company  to  deposit  all  of  the 
stocks  and  bonds  of  the  constituent  telephone  companies  held  by 
it,  with  one  of  the  leading  trust  companies.  These  to  be  taken  as 
collateral  security  for  a  new  issue  of  bonds  covering  the  entire 
block  of  securities.  These  bonds,  according  to  the  plan  suggested, 
will  be  taken  by  the  creditors  as  part  payment  for  their  claims. 
This  plan  of  selling  collateral  trust  bonds  was  first  proposed  some 
months  ago,  and  it  was  the  failure  to  place  a  block  of  the  bonds 
with  leading  New  York  financiers,  that  was  directly  responsible 
for  the  embarrassment  of  the  syndicate. 

This  plan,  if  carried  out,  will  furnish  the  bankers'  committee 
with  funds  to  carry  out  all  of  the  construction  work  now  under 
way.  If  the  plan  is  not  carried  out,  it  is  stated  that  one  or  two 
of  the  incompleted  properties  will  be  disposed  of.  However,  it  is 
stated  positively  by  the  committee  that  if  any  of  the  telephone 
properties  are  disposed  of,  it  will  be  at  full  market  value,  as  mat- 
ters have  so  shaped  themselves  within  the  past  few  days  that  the 
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confidence  in  the  situation  is  daily  increasing,  and  it  is  generally 
believed  that  there  will  be  no  need  of  selling  anything. 

The  statement  is  made  by  the  bankers'  committee  that  none  of 
the  traction  properties  which  are  wholly  controlled  by  the  syndi- 
cate will  be  sold.  These  include  the  Cleveland  Electric,  the 
Detroit  United  (with  interurbans),  the  Northern  Ohio  Traction 
Company,  the  Lake  Shore  Electric  Company,  the  Detroit  &  To- 
ledo Shore  Line,  and  the  Cleveland,  Painesville  &  Eastern.  The 
interest  of  the  syndicate  members  in  some  of  the  properties  not 
wholly  controlled  may  be  sold,  but  this  will  not  affect  the  situa- 
tion at  large. 

The  bankers'  committee,  it  is  expected,  will  soon  work  out  a 
plan  to  complete  the  financing  of  the  Detroit  &  Toledo  Shore 
Line  and  the  Lake  Shore  Electric  Railway,  this  having  been  made 
possible  through  the  consent  of  nearly  all  of  the  creditors  to  the 
extension.  It  is  probable  that  the  committee  will  not  attempt  to 
consolidate  all  of  the  properties  under  a  single  parent  company,  as 
was  planned  by  the  syndicate  before  the  bankers  took  charge. 

Henry  A.  Everett  returned  from  New  York,  Sunday,  and  re- 
ported to  the  committee  that  he  had  secured  the  extensions  of 
time  desired  from  all  of  the  Eastern  creditors.  He  denied  that 
he  had  had  a  conference  with  J.  P.  Morgan  and  August  Belmont, 
as  had  been  reported  in  New  York  despatches.  He  stated  that 
there  was  no  intention  of  applying  to  these  people  for  assistance. 

The  bankers'  committee  has  provided  a  fund  to  take  care  of  the 
current  expenses  of  the  various  telephone  properties  under  con- 
struction, so  that  the  work  of  completing  the  plants  will  be  pushed 
as  though  nothing  had  happened. 

At  a  meeting  held  in  Toledo,  Jan.  13,  between  the  Strang  Con- 
struction Company,  contractors  for  the  Detroit  &  Toledo  Shore 
Line,  the  receivers  in  charge  of  the  property,  and  representatives 
of  the  Cleveland  bankers'  committee,  all  differences  with  the  con- 
struction company  were  settled.  By  the  terms  of  the  settlement 
the  Strang  Company's  claim  of  $280,000  will  be  satisfactorily  set- 
tled at  an  early  date,  probably  by  the  payment  of  receiver's  certifi- 
cates, which  will  have  the  guarantee  of  the  Federal  Court,  and 
the  work  of  completing  the  road  will  be  pushed.  As  the  matter 
now  stands,  Receiver  Allen  F.  Edwards,  who  was  appointed  at 
the  instigation  of  the  Cleveland  bankers,  will  have  practical  con- 
trol of  the  road,  the  Strang  receivers  having  given  way  to  him 
on  the  understanding  that  the  Strang  claim  will  be  paid. 

Speaking  of  the  general  situation,  one  of  the  members  of  the 
bankers'  committee  in  charge  of  Everett-Moore  affairs  said  in  an 
interview:  "The  Federal  Telephone  proposition  is  entirely  dif- 
ferent from  what  we  at  first  supposed  it  was.  When  we  at  first 
took  hold  of  the  affairs  of  the  syndicate,  we  were  of  the  opinion 
that  the  telephone  properties  were  seriously  embarrassed,  and 
when  we  first  looked  into  the  various  properties  owned  by  the 
Federal  Company,  we  concluded  that  it  would  be  safest  to  elimi- 
nate it  from  the  properties  supposed  to  be  on  a  paying  basis. 
Later  we  found  that  in  the  electric  railways  alone  the  syndicate 
would  clear  up  a  surplus  of  $3,000,000.  We  hoped  to  clear  up 
enough  out  of  these  to  offset  all  claims  of  the  telephone  com- 
pany. To  our  surprise,  we  now  find  that  the  Federal  Company 
will  not  only  be  able  to  take  care  of  itself,  but  that  in  all  prob- 
ability there  will  be  a  big  surplus  in  the  equities  of  this  company. 

"This  improves  the  situation  and  simplifies  the  problems  that 
have  confronted  us.  From  now  on  our  work  will  be  compara- 
tively easy.  Ninety  per  cent  of  all  the  creditors  of  the  syndicate 
have  signified  their  willingness  to  sign  the  extension  agreement. 
It  will  take  two  or  three  weeks  to  clean  up  the  remaining  10  per 
cent,  they  being  harder  to  reach  than  all  the  rest  put  together. 
We  have  enough  of  the  consents,  however,  to  insure  the  success 
of  our  original  plan  of  securing  an  agreement  from  all  creditors 
to  allow  the  Everett-Moore  syndicate  eighteen  months  to  liqui- 
date its  present  indebtedness. 

—  ♦♦♦  

The  importance  of  metallic  packings  in  the  engines  of  large  and 
small  central  stations  is  being  more  and  more  appreciated  by  engi- 
neers. For  piston-rods  and  valve-stems  alike  the  metallic  packing 
made  by  C.  Lee  Cook,  Louisville,  Ky.,  has  proved  itself  most  suc- 
cessful wherever  installed.  This  packing  has  now  been  on  the 
market  for  over  six  years,  and  in  that  time  has  been  ordered  in 
large  quantities,  not  only  by  centra)  stations  and  manufacturing 
plants,  but  by  the  engine  builders  themselves. 



Four  patents,  Nos.  690,807  and  690,809,  filed  in  1892,  and  690,808 
and  690,810,  filed  in  1895,  have  just  been  issued  to  Granville  T. 
Woods  and  by  him  assigned  to  H.  Ward  Leonard.  The  patents 
are  claimed  to  cover  broadly  the  control  of  the  e.  m.  f.  upon  the 
terminals  of  a  device  by  means  of  an  auxiliary  e.  m.  f.,  and  thus  to 
cover  the  use  of  boosters.  The  application  for  these  patents  were 
in  interference  with  the  claims  of  twelve  other  applications  while 
they  were  in  the  patent  office,  which  explains  the  long  difference 
between  their  date  of  application  and  their  date  of  issue. 


Plans  for  Electrical  Equipment  of  the  New  York  Central 

A  special  meeting  of  the  board  of  directors  of  the  New  York 
Central  Railroad  Company  was  held  June  15  at  the  Grand  Cen- 
tral station  to  pass  on  the  plans  for  improving  the  tunnel,  at  which 
all  the  directors  were  present.  It  was  voted  at  the  meeting  that 
the  stockholders  be  asked  at  the  meeting  in  April  to  increase  the 
capital  stock  from  $115,000,000  to  $150,000,000.  It  is  understood 
that  the  stock  increase  is  to  pay  for  the  improvements  proposed. 

The  statement  as  to  the  plan  of  the  company  follows: 
STATEMENT 

The  directors  deplore  the  accident  which  occurred  on  Jan.  8, 
and  have  the  deepest  sympathy  for  the  sufferers  and  their  families. 
The  tunnel  was  constructed  by  a  board  of  four  engineers  ap- 
pointed by  statute,  of  whom  only  one  was  connected  with  the 
company,  and  the  others  represented  the  city  and  State.  The 
plans  for  its  construction  and  power  to  be  used  were  fixed  by  law. 
In  the  use  of  the  tunnel,  under  these  limitations  and  conditions, 
the  directors,  acting  upon  the  recommendations  of  the  experi- 
enced officials  charged  with  the  responsibility,  have  adopted  from 
time  to  time  the  latest  and  most  approved  appliances  for  safety, 
and  these  were  installed  in  the  tunnel.  Under  any  method  of 
transit,  whether  on  the  surface,  elevated,  or  underground,  whether 
by  steam  or  electricity,  the  system  of  signals  and  rules  to  provide 
for  the  safe  movement  of  trains  is  substantially  the  same,  and  their 
efficiency  is  dependent  on  the  strict  adherence  to  the  rules  estab- 
lished for  their  use. 

The  company  now  confirms  the  statements  made  from  time  to 
time  in  the  public  press  that  it  has  been  preparing  plans  for  the 
enlargement  of  the  facilities  of  the  Grand  Central  Station  and 
changes  in  the  methods  of  using  the  Park  Avenue  tunnel,  so  as  to 
meet  the  demands  of  a  constantly  increasing  traffic,  and  provide 
for  the  convenience  of  the  traveling  public.  The  best  method  of 
improvement,  and  one  which  the  company  desires,  would  be  the 
abolition  of  the  tunnel,  and  making  in  its  place  an  open  cut, 
similar  to  that  south  of  Fifty-Sixth  Street,  but  this,  on  account  of 
the  opposition  it  has  encountered,  has  been  impossible  of  attain- 
ment up  to  the  present  time,  and  therefore,  after  a  thorough  in- 
vestigation of  the  subject,  it  was  determined  that  the  most  prac- 
ticable plan  for  caring  for  the  enormous  passener  traffic  concen- 
trated in  the  Grand  Central  Station  would  be  the  construction  of 
a  loop  station  under  the  present  terminal,  so  that  the  surburban 
trains  could  be  operated  by  electricity  through  the  existing  side 
tunnels,  to  be  equipped  with  the  most  modern  appliances  for 
underground  traction,  and  to  the  accomplishment  of  this  plan  the 
efforts  of  the  company  have  for  some  time  past  been  directed.  In 
this  way  the  passenger  facilities  of  the  present  station  would  be 
nearly  doubled,  and,  with  the  surburban  business,  thus  provided 
for,  the  through  passenger  and  mail  business  can  be  moved 
through  the  center  tunnel  with  promptness  and  regularity,  which 
is  very  important  to  the  traveling  public,  the  city  and  the  railroad. 

Before  determining  that  electrical  or  some  other  power  shall 
be  substituted  for  steam  on  all  trains  entering  the  Grand  Central 
Station,  it  must  be  demonstrated  that  the  business  can  be  safely 
and  promptly  handled  in  that  way;  therefore  it  is  contemplated  to 
make  the  experiments  in  the  side  tunnels  and  the  underground 
station. 

To  carry  out  its  plan  it  wdl  be  necessary  for  the  company  to 
obtain  from  the  Legislature  and  the  city  authority  to  use  power 
other  than  steam  (to  which  it  is  now  expressly  limited  by  statute), 
and  to  obtain  changes  in  Park  Avenue  so  as  to  give  use  of  that 
street  south  of  the  tunnel,  in  order  to  lengthen  the  approach  to 
the  station:  also  the  right  to  construct  a  tunnel  underneath  por- 
tions of  Forty-Third,  Forty-Fourth  and  Forty  Fifth  streets,  Park, 
Vanderbilt  and  Depew  avenues. 

These  changes  necessitate  the  purchase  of  a  large  amount  of 
property  in  order  to  provide  a  new  location  for  Park  Avenue. 
Considerable  of  this  property  has  already  been  acquired  or  con- 
tracted for,  but  more  remains  to  be  purchased,  and  this  somewhat 
premature  announcement  of  the  company's  intentions  may  make 
the  accomplishment  more  difficult. 

The  company  is  prepared  to  proceed  with  the  work  substantially 
on  the  plan  outlined  above  when  the  necessary  legislation  can 
be  obtained. 



Standard  Rules  for  Operation 

At  a  recent  meeting  of  the  Massachusetts  Street  Railway  Asso- 
ciation a  committee  consisting  of  C.  D.  Wyman,  of  Boston,  chair- 
man ;  R.  T.  Laffin,  of  Worcester ;  E.  P.  Shaw,  Jr.,  of  Boston  ;  E.  E. 
Potter,  of  New  Bedford,  and  R.  S.  Goff,  of  Fall  River,  was  ap- 
pointed to  report  upon  "standard  rules  for  the  combined  operation 
of  urban  and  interurban  electric  cars,  with  suggestions  as  to 
standard  equipments." 
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Extensions  During  J  902 


The  result  of  a  recent  canvass  of  the  street  railway  companies 
of  the  entire  country,  made  by  the  Street  Railway  Journal, 
for  the  purpose  of  obtaining  an  idea  of  the  amount  of  new  work 
to  be  done  in  1902,  would  indicate  that  there  will  be  no  diminution 
in  the  vast  work  now  being  done.  The  plans  of  some  of  the  com- 
panies had  not  been  fully  matured  at  this  early  date,  and  other 
companies,  for  various  reasons,  were  not  at  liberty  to  make  pub- 
lic announcement  of  the  improvements  in  contemplation;  but  the 
following  information  direct  from  the  companies  shows  that  im- 
portant improvements  are  to  be  made  in  all  parts  of  the  country. 

CARLISLE  &  MT.  HOLLY  RAILWAY,  of  Carlisle,  Pa.,  ex- 
pects to  build  a  power  house  and  electric  light  plant,  and  to  pur- 
chase two  ISO-hp  engines,  two  200-hp  boilers,  one  1200-light  dy- 
namo and  a  merry-go-round. 

CHILLICOTHE  ELECTRIC  RAILROAD,  LIGHT  & 
POWER  COMPANY,  of  Chillicothe,  Ohio,  will  build  a  new 
power  house  and  purchase  two  400-hp  engines,  one  300- kw,  500- 
volt  generator  and  two  boilers.  Contracts  will  be  placed  within 
the  next  four  months. 

PENOBSCOT  CENTRAL  RAILWAY,  of  Bangor,  Maine, 
within  the  next  three  months  will  place  contracts  for  construction 
from  Corinth  to  Charleston,  a  distance  of  6  miles,  and  from  Six 
Miles  Falls  to  Pushaw  Lake,  a  distance  of  3  miles.  Six  cars  will 
be  purchased. 

HAGERSTOWN  &  BOONESBORO  RAILWAY  COMPANY, 
of  Washington  County,  Maryland,  is  to  build  gVi  miles  on  line. 
The  road  will  be  operated  in  connection  with  the  Hagerstown 
Railway  Company,  Public  Square,  Hagerstown,  Md. 

PORTSMOUTH,  KITTERY  &  YORK  STREET  RAILWAY 
COMPANY,  of  Portsmouth,  N.  H„  during  the  next  nine  months 
will  place  contracts  for  building  from  6  to  20  miles  of  track  (exact 
distance  to  be  decided  upon)  ;  also  power  and  car  houses.  The 
necessary  dynamos,  engines,  power  house  equipment,  cars,  trucks, 
etc.,  are  to  be  purchased. 

MOBILE  LIGHT  &  RAILROAD  COMPANY,  of  Mobile, 
Ala.,  reports  that  during  the  next  three  months  it  will  place  con- 
tracts for  the  building  of  6  miles  of  new  track,  a  new  car  house, 
carpenter  shop  and  a  paint  shop.  The  company  will  purchase  one 
800-kw,  direct-connected,  550-volt  generator,  one  500-kw,  direct- 
connected,  2300-volt,  alternating-current  generator,  and  two  250- 
k\v,  direct-connected,  125-volt,  alternating-current  generators ;  also 
six  new  cars. 

HANNIBAL  RAILWAY  &  ELECTRIC  COMPANY,  of  Han- 
nibal, Mo.,  within  the  next  six  months  will  contract  for  the  build- 
ing of  4  miles  of  track  and  one  or  two  bridges.  Four  cars  and  a 
merry-go-round  will  be  purchased. 

MILL  CREEK  VALLEY  STREET  RAILROAD  COMPANY, 
of  St.  Bernard.  Ohio,  expects  to  build  7  miles  of  double  track.  A 
car  house  50  ft.  x  375  ft.  will  be  built  and  ten  double-truck  cars 
will  be  purchased. 

ROCHESTER  &  EASTERN  RAPID  RAILWAY  COM- 
PANY, Rochester.  N.  Y.,  a  proposed  new  road,  expects  within 
the  next  two  months  to  place  contracts  for  building  45  miles  of 
track,  power  station,  sub-station,  car  house,  bridges,  etc.  Rolling 
stock  and  power  station  apparatus  will  also  be  purchased.  A.  L. 
Parker,  1201-1216  Chamber  of  Commerce,  Detroit,  Mich.,  is  gen- 
eral manager  of  the  company. 

DETROIT,  HOWELL  &  LANSING  RAILWAY  COMPANY, 
Detroit,  Mich.,  will  purchase  rolling  stock,  dynamos,  engines, 
boilers,  and  will  build  new  car  houses,  power  stations,  ■  repair 
shops,  buildings,  bridges,  etc.  The  company  will  also  build  60  to 
65  miles  of  new  line.  Contracts  are  to  be  let  during  the  next  two 
months. 

DAYTON  &  NORTHERN  TRACTION  COMPANY,  of  Day- 
ton, Ohio,  will  build  a  45-mile  extension  during  the  ensuing  year. 

WILMINGTON  &  NEW  CASTLE  RAILWAY  COMPANY, 
of  New  Castle,  Pa.,  is  to  build  an  iron  structure,  150  ft.  x  40  ft, 
to  be  used  as  a  storage  barn  for  cars. 

MARIETTA  ELECTRIC  COMPANY,  of  Marietta,  Ohio,  will 
contract  within  the  next  two  months  for  four  50-ft.  span  bridges. 
A  storage  battery  is  to  be  purchased. 

FORT  SCOTT  CONSOLIDATED  SUPPLY  COMPANY,  of 
Fort  Scott,  Kan.,  will,  within  the  next  six  months,  contract  for  the 
building  of  4000  ft.  of  new  track  and  overhead  work. 

INTERSTATE  TRACTION  COMPANY,  of  Duluth,  Minn., 
will  purchase  two  single-truck  motor  cars  and  two  trail  cars. 

ASHEVILLE  &  WEAVERVILLE  RAILWAY  &  POWER 
COMPANY,  Asheville,  N.  C,  expects  to  place  contracts  within 


the  next  two  months  for  the  building  of  two  car  houses,  large 
enough  to  accommodate  ten  or  twelve  cars  each.  Nine  miles  of 
road  will  be  built,  6  of  which  are  already  graded.  Contracts  for 
track  and  overhead  construction  have  not  yet  been  awarded.  The 
company  expects  to  purchase  power  from  another  company  for 
the  present,  but  will  probably  develop  its  own  water  power  in  the 
future.  Freight  and  passenger  cars  for  the  entire  line  will  be  pur- 
chased. Some  park  attractions  will  be  installed,  but  as  to  just  what 
attractions  is  not  yet  definitely  decided  upon. 

ALTOONA  &  LOGAN  VALLEY  ELECTRIC  RAILWAY 
COMPANY,  of  Altoona,  Pa.,  contemplates  building  in  the  near 
future  from  3  to  4  miles  of  additional  track  in  the  city  of  Altoona, 
also  repairing  and  renewing  about  5  miles  of  old  track,  including 
the  rebonding  of  a  portion  of  it.  Address  correspondence  to 
Samuel  G.  De  Coursey,  president,  the  American  Railways  Com- 
pany, 905-913  Witherspoon  Building,  Philadelphia,  Pa. 

KANKAKEE  ELECTRIC  RAILWAY  COMPANY,  of  Kan- 
kakee, 111.,  during  the  coming  year  will  build  about  1  mile,  and 
will  require  one  engine  and  a  storage  battery.  The  company  will 
also  purchase  one  or  two  car  equipments,  including  trucks. 

MAUCH  CHUNK,  LEHIGHTON  &  SLATINGTON 
STREET  RAILWAY  COMPANY,  Mauch  Chunk,  Pa.,  will  build 
15  miles  of  track,  also  a  new  power  house  and  car  house.  Con- 
tracts for  the  necessary  apparatus  will  be  placed  within  the  next 
five  months. 

UNION  TRACTION  COMPANY,  Philadelphia,  Pa.,  expects 
to  build  about  22  miles  of  track  during  the  next  year,  which  con- 
struction will  in  all  likelihood  cause  the  enlargement  of  some 
power  houses  and  car  houses.  Several  bridges  will  also  have  to  be 
constructed  on  the  route  of  the  proposed  extension.  Double- 
truck  cars  and  the  necessary  electrical  equipment  for  same  will 
be  purchased,  and  new  amusement  attractions  will  possibly  be 
installed  at  Willow  Grove  Park.  The  plans  are  not  fully  ma- 
tured. 

LIBERTY  &  JEFFERSON VILLE  ELECTRIC  RAILROAD 
COMPANY  will  within  the  next  few  months  award  contracts  for 
building  19  miles  of  road,  using  a  56-lb.  T-rail.  The  road  will  be 
operated  by  water-power.  Some  motor  cars  will  be  purchased. 
Address  William  P.  Craig,  superintendent  and  treasurer,  East 
Orange,  N.  J. 

TOLEDO  &  MONROE  RAILWAY,  of  Monroe,  Mich.,  during 
1902  will  purchase  three  interurban  electric  freight  cars. 

COLORADO  SPRINGS  &  SUBURBAN  RAILWAY  COM- 
PANY, of  Colorado  Springs,  Colo.,  will  place  contracts  during 
the  next  two  or  three  months  for  the  following  construction  work, 
apparatus  and  material :  To  build  10  miles  of  new  track  and  re- 
lay about  6y2  miles  of  old  double-track  line.  The  steel  for  same 
has  already  been  contracted  for,  but  contract  has  not  yet  been 
placed  for  the  forty  or  fifty  thousand  long-leaf  yellow  pine  ties, 
6  ft.  x  8  ins.  x  8  ins.  standard,  which  will  be  required.  The  com- 
pany will  build  a  general  repair  shop,  100  ft.  x  190  ft.,  paint  shop, 
carpenter  shop,  machine  shop,  armature  room  and  storeroom  com- 
bined. These  buildings  are  to  have  steel  roofs  complete ;  also  a 
car  house  for  storage  purposes,  50  ft.  x  190  ft.,  also  of  steel-roof 
construction.  The  company  will  be  in  the  market  for  machine 
shop  tools  and  motors  for  independent  driving  of  tools,  both  old 
and  new.  Ten  to  fifteen  large,  open,  fourteen-bench,  double-truck 
cars  will  be  purchased,  together  with  motors  for  same.  The  com- 
pany is  undecided  at  present  as  to  just  what  extent  it  will  enter 
into  amusement  attractions  for  promoting  summer  traffic,  but 
expects  to  purchase  at  least  one  if  not  two  electric  fountains,  and 
probably  some  other  attractions.  It  is  probable  that  a  pavilion 
will  be  erected  at  the  new  park  for  the  purpose  of  free  entertain- 
ments, but  nothing  definite  has  been  decided. 

BUTLER  PASSENGER  RAILWAY  COMPANY,  of  Butler, 
Pa.,  expects  within  the  next  six  months  to  purchase  three  new 
cars,  with  electric  motors,  and  three  or  four  trailers ;  also  one 
merry-go-round.  An  addition  to  car  house  will  be  built  sufficient 
to  accommodate  three  cars.  The  company  will  also  build  a  power 
house  and  purchase  the  necessary  power  house  equipment,  in- 
cluding storage  battery,  steam  engine,  boilers,  etc. 

JOHNSTOWN  PASSENGER  RAILWAY  COMPANY,  of 
Johnstown,  Pa.,  will,  within  the  next  three  months,  purchase  four 
open  cars  and  ten  closed  cars. 

MONTGOMERY  &  CHESTER  ELECTRIC  RAILWAY 
COMPANY,  of  Phoenixville,  Pa.,  will  purchase  several  new  sum- 
mer or  combination  cars,  and  probably  some  winter  cars.  A  new 
bridge,  about  75  ft.  span  (over  railroad  crossing)  will  be  built.  It 
is  possible  that  the  company  may  make  some  extensions  to  its 
line,  but  this  matter  has  not  yet  been  definitely  settled. 
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ATCHISON  RAILWAY,  LIGHT  &  POWER  COMPANY, 
of  Atchison,  Kan.,  will  probably  purchase  two  new  boilers  within 
the  next  six  months. 

INDIANAPOLIS  &  EASTERN  TRACTION  COMPANY,  of 
Indianapolis,  Ind.,  is  to  build  from  Greenfield  to  Knightstown,  as 
an  extension  of  the  Indianapolis  &  Greenfield  Rapid  Transit  Com- 
pany. 

FAIRMOUNT  &  CLARKSBURG  ELECTRIC  RAILROAD 
COMPANY,  Wheeling,  W.  Va.,  will  award  contracts  during  the 
ensuing  year  for  building  24  miles  of  line  and  a  power  house. 
Car  barns  are  to  be  built  at  Clarksburg  and  at  Fairmount,  each 
large  enough  to  accommodate  twelve  cars.  One  400-kw  railway 
generator,  one  400-kw  alternator,  1200-hp  boilers  and  engines, 
coal-handling  machinery,  elevators  and  mechanical  stokers,  mis- 
cellaneous rolling  stock  apparatus,  summer  and  closed  interurban 
cars  and  motors,  etc.,  will  be  purchased. 

MILITARY  POST  STREET  RAILWAY  COMPANY,  of 
Burlington,  Vt.,  will  purchase  two  new  fifteen-bench,  double-truck 
open  cars,  including  four  30-hp  motors  for  same ;  also  air  brakes. 

UNION  ELECTRIC  COMPANY,  of  Dubuque,  Iowa,  will  build 
a  new  car  house.   It  is  possible  that  a  power  station  will  be  built. 

ORANGE  COUNTY  TRACTION  COMPANY,  of  Newburgh, 
N.  Y.,  will  within  the  next  three  months  purchase  a  double-truck 
freight  car  complete,  two  closed  passenger  cars  and  twelve  new 
motor  equipments. 

LANCASTER  &  MT.  JOY  RAILWAY  COMPANY,  of  Lan- 
caster, Pa.,  will  build  17  miles  of  line,  the  construction  work  to  be 
done  by  the  company.  Six  to  ten  double-truck  cars  will  be  pur- 
chased. 

HORNELLSVILLE  ELECTRIC  RAILWAY  COMPANY,  of 
Hornellsville,  N.  Y.,  will  purchase  two  double  equipments,  35-hp 
motors. 

AMHERST  &  SUNDERLAND  STREET  RAILWAY  COM- 
PANY, of  Amherst,  Mass.,  will  build  an  extension  of  4^4  miles, 
and  will  purchase  three  open  and  three  closed  cars.  An  extension 
to  power  plant  will  be  built,  either  a  storage  battery,  booster,  or  a 
two  or  three-phase  plant.  This  is  to  help  out  on  the  mountain, 
where  there  is  a  mile  that  will  average  about  6  per  cent  grade. 

POTTSTOWN  PASSENGER  RAILWAY  COMPANY,  of 
Pottstown,  Pa.,  will  purchase  two  large  open  summer  cars. 

WAUPACA  ELECTRIC  LIGHT  &  RAILWAY  COMPANY, 
of  Waupaca,  Wis.,  will  shortly  purchase  one  new  or  second-hand 
double-truck  closed  car. 

WILKESBARRE  &  WYOMING  VALLEY  TRACTION 
COMPANY,  of  Wilkesbarre,  Pa.,  will  build  3  miles  of  new  track 
in  the  city  of  Wilkesbarre. 

THE  IOLA  ELECTRIC  RAILROAD  COMPANY,  Iola,  Kan., 
during  1902  will  build  40  or  50  miles  of  track,  to  be  operated  by 
steam  for  the  handling  of  freight  and  by  electricity  for  passenger 
traffic.  The  necessary  car  houses,  power  stations,  repair  shops, 
buildings,  bridges,  etc.,  will  be  built,  and  the  required  apparatus 
installed,  including  rotary  transformers.  Rolling  stock  and  equip- 
ment in  sufficient  quantity  for  the  extension  in  question  will  be 
bought.  First-class  amusement  attractions  for  the  park  will  be 
purchased,  including  two  or  three  electric  or  vapor  launches. 

ALTON  RAILWAY,  GAS  &  ELECTRIC  COMPANY,  of 
Alton,  111.,  advises  that  extensions  from  Alton,  East  Alton  and 
Granite  City  will  be  built  under  different  corporate  names.  The 
company  desires  to  hear  from  manufacturers  of  amusement  at- 
tractions. 

PEOPLE'S  TRACTION  COMPANY,  of  Galesburg,  111.,  will 
build  an  extension  of  10  miles,  using  60-lb.  steel  rails.  The  com- 
pany will  also  build  power  station  and  car  houses,  and  purchase 
power  station  apparatus,  four  cars  complete  with  motors,  etc. 

GAINESVILLE  &  DAHLONEGA  RAILWAY  COMPANY, 
of  Dahlonega,  Ga.,  is  to  build  a  two-span  bridge  over  the  Chatta- 
hoochee River  and  a  one-span  bridge  over  the  Chestatee  River. 
Water-wheels  and  dynamos  are  to  be  purchased.  This  road  is  now 
under  construction,  and  the  matter  of  rolling  stock  and  rolling 
stock  apparatus  is  not  yet  decided. 

FORT  SMITH  TRACTION,  LIGHT  &  POWER  COMPANY, 
of  Fort  Smith,  Ark.,  is  to  build  a  2-mile  extension. 

SCIOTO  VALLEY  TRACTION  COMPANY,  of  Columbus, 
Ohio,  will  complete  the  building  and  equipment  of  80  miles  of 
road.   About  60  per  cent  of  the  roadbed  has  been  graded. 

MEMPHIS  STREET  RAILWAY  COMPANY,  of  Memphis, 
Tenn.,  will  build  3  miles  of  new  track. 


THE  VON  ECHA  COMPANY,  of  Woodstock,  Ont.,  is  to  build 
9  miles  between  Brantford  and  Paris,  Ont.,  and  later  15  miles  be- 
tween Berlin  and  Gait,  Ont.,  the  same  being  portions  of  the  Grand 
River  Railway  projected  from  Brantford  to  Berlin.  The  com- 
pany will  purchase  four  fifteen-bench  open  cars,  and  later  two 
closed  winter  cars.  The  matter  of  building  power  stations,  car 
houses,  repair  shops,  bridges,  etc.,  and  the  purchasing  of  the 
necessary  apparatus  for  same  has  not  yet  been  settled. 

GRAND  RAPIDS,  KALAMAZOO  &  SOUTH  HAVEN 
TRACTION  COMPANY,  of  Grand  Rapids,  Mich.,  will  build 
about  160  miles  of  line,  also  two  main  power  houses  and  seven 
sub-stations,  car  houses,  repair  shops,  three  bridges  over  Kala- 
mazoo River  and  three  over  Paw  Paw  River.  The  company  will 
purchase  a  6700-kw  dynamo,  forty  car  bodies  with  motors,  forty 
freight  cars  and  five  electric  locomotives. 

BINGHAMTON  RAILWAY  COMPANY,  of  Binghamton,  N. 
Y.,  will  probably  build  a  new  sub-station  and  car  house.  A  7-mile 
extension  is  also  contemplated. 

JERSEY  CENTRAL  TRACTION  COMPANY,  of  Keyport, 
N.  J.,  will  place  contracts  during  the  next  six  months  for  the 
building  of  6  miles  of  track  and  overhead  work. 

GALESBURG  ELECTRIC  MOTOR  &  POWER  COMPANY, 
of  Galesburg,  111.,  within  the  next  three  months  will  place  contracts 
for  10  miles  of  construction  work.  Four  double-truck,  four-motor 
cars  and  two  single-truck  18-ft.  cars  will  be  purchased. 

OWASSO  &  CORUNNA  ELECTRIC  COMPANY,  of  Owasso, 
Mich.,  will  build  8  miles  of  interurban  road  and  purchase  engines, 
generators  (including  lighting  machine),  motors,  trucks,  car 
bodies,  etc. 

DAYTON  &  XENIA  TRANSIT  COMPANY,  of  Dayton, 
Ohio,  will  purchase  a  car  for  express  business,  and  will  substitute 
four  four-motor  equipments  for  four  two-motor  equipments. 

TWIN  CITY  GENERAL  ELECTRIC  COMPANY,  of  Iron- 
wood,  Mich.,  will  purchase  four  new  cars  complete,  and  an  exten- 
sion of  3  or  4  miles  will  be  built. 

DANVILLE,  PAXTON  &  NORTHERN  RAILWAY  COM- 
PANY, of  Danville,  111.,  will  place  contracts  for  the  construction 
of  5  miles  of  interurban  road — 60-lb.  rail — equipped  for  direct- 
current  trolley  system.  The  company  will  buy  water-tube  boilers, 
1000  hp,  and  automatic  stokers  for  same. 

WORONOCO  STREET  RAILWAY  COMPANY,  of  West- 
held,  Mass.,  will  build  about  6  miles  of  new  line  and  make  some 
additions  to  power  house  and  equipment,  plans  for  which  have 
not  been  fully  matured.    Some  new  cars  will  be  purchased. 

SEA  VIEW  RAILROAD,  of  Narragansett  Pier,  R.  I.,  during 
the  course  of  six  months  will  place  contracts  for  a  4-mile  exten- 
sion, for  the  building  of  two  new  bridges,  for  the  enlargement  of 
its  power  house.  Two  200-kw  dynamos,  two  400-hp  engines  and 
two  300-hp  boilers  are  to  be  purchased. 

KITTANNING  &  LEECHBURG  STREET  RAILWAY  COM- 
PANY, of  Kittanning,  Pa.,  will  place  contracts  within  three  months 
for  16  miles  of  construction.  An  iron  bridge  is  to  be  built,  and 
three  new  combination  baggage  and  passenger  cars  are  to  be  pur- 
chased. 

SAN  BERNARDINO  VALLEY  TRACTION  COMPANY,  of 
Redlands,  Cal.,  will,  within  the  next  six  months,  place  contracts 
for  an  extension  of  7  miles  between  the  cities  of  San  Bernardino 
and  Redlands,  Cal.,  and  for  the  building  of  a  300-ft.  combination 
bridge  across  the  Santa  Ana  River,  with  100-ft.  span.  A  merry-go- 
round  for  a  pleasure  park  connected  with  the  road  will  be  pur- 
chased ;  also  three  new  double-truck  cars  for  interurban  service. 

BUTTE  ELECTRIC  RAILWAY  COMPANY,  of  Butte, 
Mont.,  will  contract  for  a  storage  barn,  to  be  built  of  corrugated 
iron.  The  barn  will  be  large  enough  to  accommodate  twenty  sum- 
mer cars. 

FOND  DU  LAC  &  OSHKOSH  ELECTRIC  RAILWAY 
COMPANY,  Fond  du  Lac,  Wis.,  will  build  about  12^  miles  of 
interurban  road.  The  track  will  be  laid  with  70-lb.  Am.  So.  C  E. 
section  steel  rails  in  60-ft.  lengths,  laid  on  oak  ties,  2-ft.  centers, 
and  the  roadbed  will  be  heavily  ballasted  with  gravel.  The  com- 
pany will  use  two  No.  000  figure  8  trolley  wire,  but  will  probably 
rent  power  from  other  systems,  so  that  a  new  power  house  may 
not  be  built.  The  rails  have  already  been  purchased,  but  contracts 
have  not  been  placed  for  the  other  material.  Correspondence 
should  be  addressed  to  the  Columbia  Construction  Company, 
Colby  &  Abbott  Building,  Milwaukee,  which  has  the  contract  for 
construction  and  equipment. 

(JTTUMWA  TRACTION  &  LIGHT  COMPANY,  of  Ottum- 
wa,  Iowa,  will  build  4  miles  of  track.  The  company  will  purchase 
four  cars,  four  trucks,  motors,  etc.,  also  alternators,  coal-handling 
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machinery  and  one  engine.  Contracts  are  to  be  awarded,  within 
the  next  six  months. 

BOWLING  GREEN  RAILWAY  COMPANY,  of  Bowling 
Green,  Ky.,  will  purchase  twelve  fenders,  two  summer  cars  and 
three  30-hp  motors. 

DECATUR  TRACTION  &  ELECTRIC  COMPANY,  of  De- 
catur, 111.,  will  rebuild  about  2  miles  of  straight  track.  Sixty-two- 
pound  6-in.  T-rail  will  be  used. 

TOLEDO,  FOSTORIA  &  FINDLAY  RAILWAY  COM- 
PANY.— The  Dover  Construction  Company,  of  Canal  Dover, 
Ohio,  has  just  completed  the  Fostoria  &  Findlay  division  of  the 
Toledo,  Fostoria  &  Findlay  Railway,  and  has  contracted  to  con- 
struct the  line  from  Fostoria  to  Toledo.  The  company  will,  with- 
in the  next  six  months,  award  contracts  for  material,  including 
power  house  equipment,  cars,  motors  and  such  other  material  as  is 
required  for  the  complete  construction  of  32  miles  of  road. 

BENTON  POWER  &  TRACTION  COMPANY,  of  St.  Cloud, 
Minn.,  will  purchase  two  new  double-vestibuled  closed  cars,  26 
ft.  long,  mounted  on  double  trucks,  cars  to  have  rattan  cross  seats. 

VINCENNES  CITIZENS'  STREET  RAILWAY  COM- 
PANY, of  Vincennes,  Ind.,  will  build  a  4^2-mile  extension ;  also  a 
new  power  plant.  Three  dynamos,  three  engines,  three  boilers  and 
three  cars,  with  three  50-hp  motors,  are  to  be  purchased. 

FRESNO  CITY  RAILWAY  COMPANY,  of  Fresno  City,  Cal, 
will  build  10  miles  of  road.  Contracts  are  to  be  placed  within 
the  next  two  months. 

A.  P.  &  A.  J.  GODDARD,  Freeport,  111.,  within  the  next  four 
months  are  to  place  contracts  for  the  construction  of  6  to  10  miles 
of  road. 

MONROE  COUNTY  ELECTRIC  BELT  LINE  COMPANY, 
of  Rochester,  N.  Y.,  within  the  next  month  will  place  contracts  for 
the  construction  of  19J/2  miles  of  new  line,  to  run  between  Roches- 
ter, Brighton,  Penfield,  Fairport,  etc.,  which  construction  is  to  be 
commenced  in  the  early  spring.  The  company  will  purchase  ten 
motor  cars  and  necessary  power  station  apparatus. 

NEGAUNEE  &  ISHPEMING  STREET  RAILWAY  &  ELEC- 
TRIC COMPANY,  of  Ishpeming,  Mich.,  will  probably  extend  its 
road  2  miles,  but  this  has  not  been  definitely  decided  upon  as  yet. 

INDIANAPOLIS  &  MARTINSVILLE  RAPID  TRANSIT 
COMPANY,  of  Indianapolis,  Ind.,  will  build  15  miles  of  new  road 
from  Mooresville  to  Martinsville.  The  power  house  will  be  com- 
pleted and  a  new  car  house  will  be  built.  Contracts  are  to  be 
awarded  within  two  months. 

RAPID  TRANSIT  RAILWAY  COMPANY,  of  Dallas,  Texas, 
will  purchase  three  double-truck  open  cars  and  two  closed  cars. 
Important  extensions  to  track  01  switches  will  be  made. 

THE  AURORA,  ELGIN  &  CHICAGO  RAILWAY,  of 
Wheaton,  111.,  has  let  contracts  for  all  proposed  work  for  1902, 
except  for  building  car  houses  and  repair  shops,  and  for  girder 
bridges  as  follows :  One  70-ft.  girder,  three  60-ft.  girders,  one  50- 
ft.  girder,  one  45-ft.  girder,  one  40-ft.  girder  and  one  32-ft.  girder. 

LANSING,  ST.  JOHNS  &  ST.  LOUIS  RAILWAY  COM- 
PANY, of  Lansing,  Mich.,  has  completed  22  miles  of  road  between 
Lansing  and  St.  Johns.  The  company  will  build  40  miles  beyond 
St.  Johns  this  coming  season,  to  Maple  Rapids,  thence  to  Ithaca, 
Alma  and  St.  Louis,  and  expects  to  build  a  power  house  at  Maple 
Rapids  during  1902.  The  general  equipment  for  that  portion  of 
the  road  now  uncompleted,  as  well  as  additional  equipment  for  the 
22  miles  now  completed,  will  be  purchased. 

LEWISTON,  WINTHROP  &  AUGUSTA  RAILWAY,  of 
Augusta,  Maine,  is  to  build  from  Augusta  to  Winthrop,  14  miles, 
this  spring. 

AUGUSTA,  HALLOWELL  &  GARDINER  STREET  RAIL- 
WAY, Augusta,  Maine,  will  this  spring  enlarge  its  power  house 
at  Hallowell.  An  additional  engine  and  generator  of  the  direct- 
connected  type  will  be  purchased. 

PARIS  TRANSIT  COMPANY,  of  Paris,  Texas,  will  pur- 
chase six  cars  equipped  complete.  A  2-mile  extension  will  be  built. 
Track  material  has  already  been  secured. 

HULL  ELECTRIC  COMPANY,  of  Aylmer,  Que.,  will  build 
about  a  mile  of  single  track  in  Hull.  Part  of  the  present  line  will 
be  double-tracked  through  Ottawa-Hull-Aylmer  traffic. 

PUEBLO  TRACTION  &  LIGHTING  COMPANY,  of  Pueblo, 
Colo.,  is  to  purchase  a  500-kw  generator  and  an  engine. 

RICHMOND  TRACTION  COMPANY,  Richmond,  Va.,  has 
in  contemplation  the  construction  of  a  2-mile  extension. 

PHCENIX  RAILWAY  COMPANY,  of  Phcenix,  Ariz.,  will 
build  about  2  miles  of  new  track.   Four  new  cars  are  to  be  pur- 


chased. Some  new  attractions  for  the  company's  park  will  also  be 
purchased,  including  a  few  boats. 

ESCANABA  ELECTRIC  STREET  RAILWAY  COMPANY, 
of  Escanaba,  Mich.,  will  purchase  two  38-ft.  interurban  cars. 

REDLANDS  STREET  RAILWAY  COMPANY,  of  Red- 
lands,  Cal.,  is  to  build  1  mile  west  on  San  Bernardino  Avenue  to 
city  limits  and  purchase  a  200-kw  motor  generator.  A  40-acre 
park  is  now  being  laid  out  on  San  Bernardino  Avenue. 

BAKERSFIELD  &  KERN  ELECTRIC  RAILWAY  COM- 
PANY, of  Bakersfield,  Cal.,  expects  to  purchase  three  or  four  32- 
ft.  double-truck  cars  complete.  In  the  matter  of  amusement  at- 
tractions for  their  park  the  company  is  open  to  vendors'  blan- 
dishments. 

ASTORIA  ELECTRIC  COMPANY,  of  Astoria,  Ore.,  has  de- 
cided upon  an  extension  of  1  mile,  and  possibly  1  J/2  miles,  the  con- 
tract for  which  will  be  placed  within  three  months.  The  company 
will  add  a  200-kw  generator  and  a  300-hp  engine  to  its  power 
house.   A  new  car  house  will  be  built. 

KEY  WEST  ELECTRIC  COMPANY,  of  Key  West,  Fla.,  ex- 
pects to  let  contracts  for  an  extension  to  their  line  during  1902, 
but  length  of  such  extension  and  time  of  commencement  is  as  yet 
undecided. 

NEBRASKA  CITY  STREET  RAILWAY  COMPANY,  NE- 
BRASKA CITY,  NEB.,  will  reconstruct  its  entire  line,  changing 
the  motive  power  from  horse  to  electricity.  A  power  house  and 
a  car  house  will  be  built,  and  everything  needed  for  an  electric 
railway  will  be  purchased.  Contracts  will  be  awarded  during  the 
next  four  months. 

TOLEDO  RAILWAYS  &  LIGHT  COMPANY,  of  Toledo, 
Ohio,  will  build  car  house  and  new  repair  shops. 

BERLIN  &  WATERLOO  STREET  RAILWAY  COMPANY, 
of  Berlin,  Ont.,  reports  that  the  Berlin  &  Bridgeport  Electric 
Street  Railway  Company  may  build  lyi  miles  of  new  line. 

ALTON  &  EAST  ALTON  RAILWAY  &  POWER  COM- 
PANY, of  Alton,  111.,  will,  within  the  next  four  months,  place 
contracts  for  building  4  miles  of  new  line;  also  a  steel  bridge. 

ELECTRIC  STREET  RAILWAY  COMPANY  OF  CLARKS- 
VILLE,  TENN.,  Clarksville,  Tenn.,  is  to  build  2^  miles  of  track 
(60-lb.  T-rail)  and  a  new  car  house.  A  150-kw  or  200-kw  gen- 
erator and  an  engine  are  to  be  purchased,  also  two  open  and  two 
closed  cars,  with  motors,  trucks,  etc. 

SAGINAW  SUBURBAN  RAILWAY  COMPANY,  of  Sagi- 
naw, Mich.,  is  to  build  an  electric  railway  from  Bay  City  to  Flint, 
Mich.,  via  Saginaw.  It  is  expected  that  contracts  will  be  awarded 
within  the  next  two  months.  Specifications  for  car  houses,  power 
stations,  apparatus  for  the  same,  etc.,  are  not  yet  fully  completed. 

INDIANAPOLIS,  GREENWOOD  &  FRANKLIN  RAIL- 
ROAD COMPANY,  of  Columbus,  Ind.,  will,  within  the  next  six 
months,  award  contracts  for  a  21-mile  extension  from  Franklin 
to  Columbus,  Ind.;  also  for  the  building  of  power  stations  and 
car  houses.  Engines,  boilers,  dynamos,  cars,  trucks,  motors, 
brakes,  fenders,  etc.,  will  be  purchased.  The  company  may  also 
purchase  some  amusement  attractions  for  its  park. 

OLYMPIA  LIGHT  &  POWER  COMPANY,  of  Olympia, 
Wash.,  will,  during  the  next  three  months,  purchase  a  freight 
car  and  a  closed  passenger  car. 

PORTLAND  RAILWAY  COMPANY,  of  Portland,  Ore.,  will 
build  an  addition  to  shops  and  barns  of  about  20,000  square  feet 
area.  The  company  will  purchase  or  build  about  twelve  cars,  be- 
sides additional  equipment. 

EPHRATA  &  ADAMSTOWN  RAILWAY  COMPANY,  of 
Lancaster,  Pa.,  contemplates  building  an  8-mile  extension. 

ROCKLAND,  THOMASTON  &  CAMDEN  STREET  RAIL- 
WAY, of  Rockland,  Maine,  will  purchase  a  500-hp  engine  and  a 
500-volt  railway  generator,  together  with  a  merry-go-round.  Con- 
tracts have  already  been  placed  for  a  5-mile  extension. 

MOUNT  HOLLY  STREET  RAILWAY  COMPANY,  Mt. 
Holly,  N.  J.,  a  horse-car  line  at  present,  is  considering  the  adoption 
of  electricity  as  motive  power. 

NEWARK  &  MARION  RAILWAY,  Newark,  N.  Y.,  is  to  build 
10  miles  of  new  line.  Inquiries  should  be  addressed  to  the  Syra- 
cuse Railway  Construction  Company,  of  Syracuse,  N.  Y. 

EDISON  ELECTRIC  ILLUMINATING  COMPANY,  Cum- 
berland, Md.,  which  furnishes  power  to  the  Cumberland  Railway 
Company,  will  purchase  a  200-kw,  500-volt  railway  generator;  a 
200-kw,  250-volt  lighting  generator,  and  two  325-hp  engines. 
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Single-Truck  Cars  for  Oil  City,  Pa. 
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Although  the  long,  double-truck  car  is  rapidly  approaching  Ihc 
position  of  standard  for  electric  service,  the  single-truck  type  has 
not  been  driven  from  the  field.  There  are  many  railway  systems 
where  a  single-truck  car  is  a  necessity  if  a  good  service  on  an 
economical  basis  is  desired,  and  consequently  the  car  builders  are 
obliged  to  fill  orders  for  a  large  number  of  this  style.    The  John 


CAR  BODY  FOR  OIL  CITY 

Stephenson  Company,  Elizabeth,  N.  J.,  has  adopted  a  design  of  car 
for  this  kind  of  work  which  is  illustrated  in  the  accompanying 
engravings,  and  which  has  been  made  the  company's  standard 
single-truck  car.  As  seen  from  the  photographs  which  are  repro- 
duced, the  car  presents  the  appearance  of  strength,  artistic  design 
and  serviceability,  and  on  no  road  where  this  type  has  been  oper- 
ated has  its  looks  belied  it. 

The  car  illustrated  herewith  is  one  of  an  order  sent  to  Oil  City, 
Pa.  The  view  of  the  exterior  shows  the  car  body  placed  on  a 
railroad  flat  car  in  the  Stephenson  yards  ready  for  shipment.  The 
general  dimensions  of  these  cars  are  as  follows :  Length  over  cor- 
ner posts.  20  ft.;  length  over  dashers,  29  ft.;  width  at  side  sills,  6 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JAN.  li,  10U2 

690,386.  Electric  Railway;  F.  M.  Ashley,  Brooklyn,  N.  Y. 
App.  filed  Feb.  26,  1898.  The  switch  magnet  controlling  current 
from  the  main  to  the  sectional  conductor,  is 
a  solenoid  whose  core  dips  at  one  end  in  mer- 
cury, from  which  it  is  never  withdrawn,  and 
which  forms  one  terminal,  while  the  other  end 
is  lifted  by  the  magnet  against  an  upper  con- 
tact to  complete  the  circuit. 

690,387.  Electric  Railway;  F.  M.  Ashley, 
Brooklyn,  N.  Y.  App.  filed  Feb.  26,  1898.  The 
hare  main  conductor  is  placed  in  a  sealed  con- 
duit, a  portion  of  whose  wall  is  flexible,  that 
portion  being  pushed  in  by  the  car  to  make 
connection  between  contacts  carried  by  the 
flexible  wall  and  the  conductor. 

690,406.    Electric  Railway;  G.  Davis,  West 
Kensington,    England.    App.    filed    Nov.  19, 
1900.    A  trolley  running  on  double  rails,  and 
consisting  of  a  main  and  a  supplemental  con- 
tact, and  an  arm  connecting  the  contacts,  and  so  bent  as  to  pass 
wholly  without  or  wholly  within  the  arm  of  another  similar  trol- 
ley running  on  the  same  rails  in  the  opposite  direction. 

690,459.  Switch  Operating  Device;  E.  L.  Pence,  Memphis, 
Tenn.  App.  filed  July  17,  1901.  A  cam  on  the  car  strikes  a  lever 
to  move  the  switch. 

690,499.  Electric  Railway  System;  H.  P.  Wellman,  Ashland, 
Ky.  App.  filed  Oct.  9,  1896.  Current  from  a  storage  battery  on 
the  car  is  directed  through  switch  magnets  by  the  co-operation  of 
auxiliary  brushes  on  the  car  and  contacts  in  the  roadbed. 

690.547.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
April  27,  1901.  The  brake  beam  proper  is  strengthened  by  a  ten- 
sion member,  which  takes  hold  of  each  end  thereof  near  the  brake- 
shoe  fastening,  and  is  put  under  strain  by  a  strut.  This  patent  and 
those  which  follow  to  the  same  patentee,  cover  various  details  of 
construction. 

690.548.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
July  31,  1901.    See  above. 

690,597.    Railway  Track  and  Car  Truck;  G.  Meader,  Fowler. 


INTERIOR  OF  CAR 


PATENT  NO.  690,674 


ft.  3  ins.;  width  at  side  posts,  7  ft.  3  ins.  They  have  concave  sides 
and  a  vestibule  at  each  end.  The  vestibules  are  provided  with  two 
doors  and  are  4  ft.  6  ins.  deep.  The  interior  is  especially  hand- 
some. The  woodwork  is  decorated  by  marquetry,  shaded  holly 
being  inlaid  on  a  mahogany  ground,  and  the  seats  are  covered 
with  a  rich-hued  carpet.  The  illumination  of  the  car  is  amply  pro- 
vided for  by  the  use  of  fifteen  lamps  on  the  interior.  These  lamps 
are  arranged  in  three  rows  of  five  each,  one  on  each  side  of  the 
car  and  one  in  the  center  of  the  ceiling. 

An  interesting  feature  of  the  construction  is  the  Stephenson 
spring  bumper  at  each  end.  These  bumpers  have  the  general  ap- 
pearance of  those  of  the  ordinary  rigid  type,  but  are  provided  with 
strong  spiral  springs  which  are  interposed  between  the  bumper 
and  the  framework  of  the  car  body.  A  play  of  about  4  ins.  is 
thus  secured,  and  in  collisions  the  car,  as  well  as  the  vehicle  or 
other  obstacle  struck,  is  relieved  of  a  large  amount  of  shock  and 
consequent  strain. 

 ♦♦♦  


There  has  been  introduced  into  the  Legislature  of  Ohio  a  bill 
giving  conductors  on  interurban  lines  the  power  of  police  officers, 
whether  on  or  off  their  cars. 


Ind.  App.  filed  May  2,  1901.  An  auxiliary  rail  is  placed  at  curves 
to  receive  a  supplemental  truck  wheel  mounted  upon  an  inde- 
pendent axle  between  the  two  main  axles  of  the  truck. 

690,603.  Grooved  Rail  Appliance  for  Street  Railway  T-Rails; 
H.  C.  Phelps,  Lee,  Mass.  App.  filed  May  29,  1901.  To  convert  a 
T-rail  into  a  grooved  rail,  a  block  giving  shape  to  the  grooved 
rail  is  fitted  into  the  roadway  beside  the  T-rail. 

690,639.  Trolley  Harp;  F.  P.  Crockett  &  O.  P.  Johnson,  Kala- 
mazoo, Mich.    App.  filed  Oct.  21,  1901.  Details. 

690,674.  Car  Fender;  J.  H.  Surtin,  St.  Louis,  Mo.  App.  filed 
Aug.  26,  1901.  A  semi-circular  fender  having  a  movement  in  a 
horizontal  plane  on  a  vertical  central  pivot. 

690,738.  Railway  Vehicle  Life  Guard;  G.  Kirby.  Kirkdale, 
Liverpool,  England.    App.  filed  June  15,  1901.  Details. 

690,757.  Sleet  Cleaning  Device  for  Trolley  Arms;  M.  M.  Nash, 
Lowell,  Mass.  App.  filed  Nov.  8,  1901.  A  curved  shoe  is  strapped 
on  to  the  trolley  wheel  and  held  from  displacement  by  engaging 
the  harp,  the  shoe  carrying  a  scraping  blade. 

690,769.  Car  Brake;  S.  H.  Pocock,  Hamilton,  Canada.  App. 
filed  May  25,  1901.  Details. 

690,787.    Independent  Operating  Means  for  Electric  Switches; 
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J.  H.  Spangler,  Crafton,  Pa.  App.  filed  April  17,  1901.  One  of 
the  levers  ordinarily  operated  automatically  by  an  electro-magnet, 
can  be  moved  by  hand  by  turning  a  crank. 

690,814.  Car  Checking  Device;  A.  M.  Acklin,  Pittsburgh,  Pa. 
App.  filed  June  27,  1901.  An  endless  chain  retarded  in  its  move- 
ments in  any  suitable  way,  is  fitted  with  hooks,  to  be  engaged  by 
a  projection  on  the  car  to  thus  graduate  the  movement  of  the  car 
down  grade. 

690,818.  Ice  Cutter  for  Trolley  Wires;  A.  Ambuhl,  Decatur,  111. 
App.  filed  Dec.  6,  1900.  A  scraping  blade  attached  to  the  trolley 
arm. 

690.824.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
May  io,  1901.    See  No.  690,547. 

690.825.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
Sept.  12,  1901.   See  No.  690,547. 

690.826.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
Oct.  21,  1901.    See  No.  690,547. 

690,886.  Operating  Mechanism  for  Electric  Switches;  J.  H. 
Spangler  and  R.  Herman,  Crafton,  Pa.  App.  filed  April  17,  1901. 
An  electrically  operated  railway  switch  having  means  to  prevent 
backward  motion  after  each  movement  of  the  switch  tongue. 


ENGINEERING  SOCIETIES 

THE  NEW  YORK  RAILWAY  CLUB.— The  club  has  se- 
cured the  facilities  of  the  meeting  room  at  349  Madison 
Avenue,  New  York,  for  the  season.  The  second  meeting  to  be 
held  in  these  new  quarters  took  place  on  Thursday,  Jan.  16,  when  a 
paper  was  read  by  B.  D.  Caldwell,  traffic  manager  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  on  "Community  of  Interests 
from  a  Traffic  Standpoint." 

CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS.— The  six- 
teenth annual  meeting  of  the  society  will  be  held  in  Montreal  on 
Monday,  Tuesday  and  Wednesday,  Jan.  27  to  29.  On  Monday 
evening  an  illustrated  lecture  on  the  Shawinigan  water  and  power 
development  will  be  presented  by  Wallace  C.  Johnson,  and  on 
Tuesday  an  excursion  to  Shawinigan  Falls  will  be  made  by  spe- 
cial train.  The  Canadian  railways  have  offered  reduced  rates  for 
this  meeting,  and  a  large  attendance  is  expected. 




PERSONAL  MENTION 



MR.  H.  G.  DIMON,  assistant  general  manager  of  the  American 
Bridge  Company,  was  killed  in  the  recent  terrible  accident  in  the 
New  York  Central  tunnel. 

MR.  KIRK  LATHROP,  of  Detroit,  Mich.,  has  been  appointed 
auditor  of  the  Grand  Rapids,  Grand  Haven  &  Muskegon  Railway 
Company,  of  Grand  Rapids,  Mich. 

MR.  GAYLORD  THOMPSON,  at  present  general  manager  of 
the  New  Castle  Traction  Company,  of  New  Castle,  Pa.,  has  been 
elected  treasurer  of  the  company,  to  succeed  Mr.  E.  E.  Hamilton, 
resigned. 

MR.  HOWARD  ABEL,  formerly  president  of  the  Lake  Street 
Elevated  Railway  Company,  of  Chicago,  and  associated  with 
Mr.  Charles  T.  Yerkes  in  his  London  underground  railways,  lias 
become  president  of  the  New  Hampshire  Traction  Company. 

MR.  A.  H.  POMEROY,  president  of  the  Cleveland,  Elyria  & 
Western  Railway,  of  Cleveland,  Ohio,  and  a  prominent  member 
of  the  Pomeroy-Mandelbaum  syndicate,  is  dangerously  ill.  Mr. 
Pomeroy  was  stricken  shortly  after  Christmas,  and  little  hope  of 
his  recovery  is  entertained.  With  F.  T.  Pomeroy  and  O.  D.  Pom- 
eroy, his  sons,  Mr.  Pomeroy  built  the  Berea  Street  Railway,  and 
later  the  Cleveland-Berea  Railway,  which  was  the  first  suburban 
road  in  Northern  Ohio,  forming  the  nucleus  of  the  extensive  sys- 
tem now  owned  by  the  syndicate. 

MR.  FRANK  J.  DUFFY,  for  eighteen  months  paymaster  of 
the  St.  Louis  Transit  Company,  of  St.  Louis,  Mo.,  and  for  the  last 
eleven  years  identified  with  St.  Louis  street  railway  corporations, 
has  resigned  his  position  with  the  Transit  Company  to  become 
general  superintendent  of  the  Richmond  Traction  Company,  of 
Richmond,  Va.  Mr.  Duffy  began  his  railroad  career  more  than 
eleven  years  ago,  when  but  21  years  old.  His  first  position  was  in 
the  office  of  his  brother,  Charles  N.  Duffy,  then  secretary  and 
treasurer  of  the  National  Railway  Company.  His  advance  was 
rapid,  and  he  soon  became  chief  clerk  in  the  treasurer's  depart- 
ment. Shortly  after  the  consolidation  of  local  street  railways  Mr. 
Duffy  was  made  paymaster.  Mr.  Duffy's  successor  has  not  yet 
been  named,  but  it  is  understood  that  the  position  will  be  tendered 
to  some  one  in  the  department  of  James  S.  Adkins,  the  company's 
treasurer. 


MR.  ROYAL  D.  TOMLINSON,  who,  until  recently,  has  had 
charge  of  the  Ninety-Sixth  Street  power  house  of  the  Metropoli- 
tan Street  Railway  Company,  New  York,  has  been  appointed  chief 
engineer  of  the  Manhattan  Railway  Company's  new  power  house 
at  Seventy-Fourth  Street  and  the  East  River.  Before  leaving  his 
former  position  Mr.  Tomlinson  received  a  token  of  the  esteem 
and  affection  in  which  those  with  whom  he  had  been  associated 
held  him,  in  the  shape  of  a  handsome  gold  watch.  The  presenta- 
tion speech  was  made  by  Mr.  James  D.  Andrews  at  the  little 
ceremony  which  was  held  to  bid  Mr.  Tomlinson  good-bye.  He 
will  be  succeeded  at  Ninety-Sixth  Street  by  his  assistant  engineer, 
Mr.  S.  F.  Tripp,  who  was  formerly  employed  in  the  One  Hundred 
and  Twenty-Ninth  Street  station  of  the  Third  Avenue  road. 

MR.  E.  W.  FARNHAM,  who  has  been  connected  with  the  C. 
B.  &  Q.  Railroad  for  many  years,  in  various  responsible  positions, 
and  who  has  for  the  past  few  years  been  superintendent  of  car  and 
special  freight  service,  left  that  company  at  the  close  of  the  year, 
to  give  all  his  attention  to  the  Rapid  Traction  Construction  Com- 
pany, of  which  ne  is  president  and  general  manager.  This  com- 
pany will  do  a  general  railway  contracting  business,  with  special 
attention  to  the  third-rail  system  of  Mr.  Farnham's  invention, 
which  was  described  in  these  columns  Nov.  9,  1901,  and  with 
which  some  recent  improvements  have  been  introduced.  Mr. 
Farnham's  ability  and  experience  in  the  management  of  large 
affairs  insures  that  the  new  company  will  be  well  managed,  and 
with  the  perfection  of  so  important  an  invention  it  should  enjoy 
the  prosperity  which  all  of  Mr.  Farnham's  many  friends  wish 
for  it. 

MR.  FREDERICK  B.  BROWNELL,  president  of  the  Brownell 
Car  Company,  and  well  known  in  business  and  political  circles  irt 
Missouri,  died  Jan.  8  at  Battle  Creek,  Mich.,  from  the  effects  of 
an  attack  of  la  grippe  that  he  contracted  about  a  year  ago.  Mr. 
Brownell  was  born  in  Troy,  N.  Y.,  about  fifty  years  ago.  He  was 
a  son  of  the  late  Charles  Brownell,  and  came  with  his  parents  to 
St.  Louis  in  1865,  entering  the  employ  of  an  older  brother.  Shortly 
thereafter  he  became  connected  with  the  Andrew  Wright  Car 
Works,  and  by  persistence  and  industry  gained  for  himself  merited 
recognition.  It  was  not  long  after  he  entered  the  employ  of  the 
company  that  Mr.  Brownell  was  holding  an  important  position, 
and  he  was  later  admitted  to  the  firm.  Mr.  Wright  died  not  long 
thereafter,  and  the  firm  became  known  as  the  Brownell  &  Wright 
Car  Company,  succeeded  later  by  the  Brownell  Car  Company. 
Mr.  Brownell  was  a  staunch  Republican,  and  was  for  several  years 
a  member  of  the  Republican  State  Central  Committee.  Mr. 
Brownell  also  took  an  active  part  in  city  politics,  and  in  the  recent 
mayoralty  election  he  was  a  candidate  for  president  of  the  City 
Council.  In  1878  Mr.  Brownell  married  Miss  Anna  Jones,  of  In- 
dianapolis, Ind.,  who,  with  one  child,  a  daughter,  survive  him. 

MR.  PHILIP  DAWSON,  whose  resignation  from  the  well- 
known  firm  of  Robert  W.  Blackwell  &  Company  as  chief  engineer 
and  managing  director  was  announced  in  a  recent  issue  of  this 

paper,  has  established  a  very 
high  and  enviable  reputation  as 
an  authority  on  electric  tram- 
way and  railway  practice 
throughout  the  world.  He  is  a 
member  of  all  the  principal  en- 
gineering societies  in  Europe 
and  America,  and  is  the  author 
of  a  large  number  of  articles 
on  engineering  practice.  He 
has  been  connected  in  one  way 
or  another  with  most  of  the 
traction  and  transmission  in- 
stallations throughout  the  Uni- 
ted Kingdom  and  with  many  in 
the  Colonies  and  all  over  Eu- 
PHILIP  DAWSON  rope. 

Mr.  Dawson  has  carried  out 
the  engineering  of  tramways  and  railways  aggregating  over  1000 
miles,  over  which  thousands  of  motor  cars  circulate,  and 
has  equipped  over  a  quarter  of  a  million  horse-power  of  cen- 
tral station  plant.  He  was  also  the  special '  witness  retained 
by  Mr.  Yerkes  to  visit  the  Ganz  installations  at  Buda-Pest 
and  Sondrio  and  to  report  on  same,  and  was  also  principal 
witness  in  the  famous  arbitration  between  the  Metropolitan 
and  the  Metropolitan  District  Railways.  He  has  had  also  a  great 
deal  of  American  experience,  having  visited  America  several 
times,  and  knowing  all  the  chief  installations  which  exist  through- 
out that  country  intimately. 

He  has  severed  all  his  financial  connections  with  his  old  firm, 
and  is  therefore  at  the  present  moment  entirely  independent,  with- 
out any  interest  in  any  particular  system  or  manufacture. 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  Market 

Wall  Street,  Jan.  15,  1902. 
The  developments  of  the  past  week  in  financial  circles  all  worked 
for  easier  conditions  in  the  money  market,  notwithstanding  the 
fact  that  gold  exports  are  not  improbable  during  the  current  week. 
It  is  a  well  known  fact  that  our  foreign  credit  balance  is  largely 
artificial,  and  that  when  we  consider  the  offsets  it  is  pretty  clear 
that  the  amount  due  this  country  is  rather  small.  The  really  im- 
portant development  in  connection  with  the  monetary  situation  is 
to  be  found  in  the  improved  conditions  of  affairs  in  South  Africa, 
which  suggests  an  early  reopening  of  the  mines  of  the  Rand  in  a 
manner  that  will  make  the  gold  output  of  the  same  available  for  the 
London  market  within  the  next  sixty  days.  The  importance  of 
this  cannot  be  overestimated.  Turning  to  local  money  conditions, 
the  bank  statement  of  Saturday  last  showed  the  very  satisfactory 
increase  of  $5,442,875  in  surplus  reserve,  the  greater  part  of  which 
was  due  to  an  increase  in  the  cash  holdings  of  the  banks,  incidental 
to  the  large  January  disbursements  for  interest  and  dividends 
Another  favorable  feature  was  a  decrease  of  $5,300,000  in  the  item 
of  loans.  Money  is  now  coming  here  from  the  interior  in  large 
volume,  the  gain  from  this  source  during  the  past  week  having 
approximated  $6,000,000.  At  the  same  time  the  Treasury  con- 
tinues to  absorb  money,  but  not  to  an  extent  that  will  in  any  way 
adversely  influence  the  local  money  market.  Gold  may  be  shipped 
abroad,  but  from  present  indications  the  amount  will  not  be  con- 
siderable, and  even  with  such  exports  there  is  no  reason  to  an- 
ticipate any  flurry  in  the  market  for  call  money,  and  certainly  no 
increase  in  the  rates  for  time  money. 

The  Stock  Harket 

The  stock  market  during  the  past  week  has  been  governed  by 
conflicting  influences,  the  majority  of  which  have  been  unfavor- 
able. The  most  important  of  these  has  had  relation  to  the  litiga- 
tion in  connection  with  the  Northern  Securities  Company  in 
which  Governor  Van  Sant,  of  Minnesota,  has  attacked  the  so- 
called  merger,  on  the  ground  that  it  was  a  consolidation  of  com- 
peting lines  in  the  Northwest.  It  was  expected  that  the  decision 
of  the  Supreme  Court  on  the  question  of  jurisdiction  would  have 
been  handed  down  on  Monday  last,  but  on  that  day  it  was  an- 
nounced that  such  decision  would  be  deferred  until  Jan.  27.  The 
speculative  inference  derived  from  this  is  that  the  decision  of  the 
court  will  be  unfavorable  to  the  opponents  of  the  Northern  Securi- 
ties Company,  and  this  cannot  fail  to  have  a  beneficial  effect  upon 
the  entire  market.  A  decision  in  favor  of  the  merger  will  stimulate 
activity  and  higher  prices  for  Union  Pacific  and  Southern  Pacific, 
and  should  logically  find  reflection  in  higher  prices  for  the  entire 
list.  One  of  the  drawbacks  to  speculative  activity  at  the  present 
time  is  the  absence  of  any  public  interest  in  the  market.  So  much 
has  been  said  in  the  public  press  regarding  high  prices  for  stocks 
that  outside  investors  and  speculators  have  become  somewhat 
timid,  and  thus  far  have  not  come  into  the  market  as  buyers, 
although  there  is  every  reason  to  look  for  some  material  pur- 
chases on  their  part  later  on.  The  decline  in  share  values  during 
the  past  week  has  been  very  substantial,  and  the  lower  level  should 
attract  no  inconsiderable  public  buying. 

The  local  traction  stocks  have  been  irregular  during  the  week, 
Manhattan  ruling  strong  on  the  establishment  of  electricity  as  mo- 
tive power  on  the  Second  Avenue  division,  the  stock  having  been 
bought  on  the  theory  that  the  insiders  would  move  it  up,  while  on 
the  other  hand  Brooklyn  Rapid  Transit  has  declined,  the  selling  of 
this  stock  having  been  predicted  upon  the  anticipation  of  an  un- 
favorable statement  for  November,  due  to  knowledge  that  the 
company  has  been  expending  large  amounts  for  improvements 
and  betterments,  and  taking  the  same  out  of  current  income. 
While  this  is  a  policy  to  be  commended,  it  is  not  one  that  finds 
favor  in  the  stock  market. 

The  expectations  of  an  unfavorable  statement  of  earnings  by  the 
Brooklyn  Rapid  Transit  Company  for  November  proved  to  be 
thoroughly  well  founded.  Gross  revenues  were  reported  at  $997,- 
812,  an  increase  over  the  corresponding  period  of  last  year  by 
$55,794-  Expenses  and  taxes,  however,  were  swelled  in  the  sum  of 
$102,880,  and  this  resulted  in  a  decrease  in  net  earnings  of  $47,086. 
For  the  five  months  of  the  fiscal  year  to  Nov.  30  (he  company 
earned  gross,  $5,408,519,  a  gain  over  the  corresponding  period 
in  1900  of  $338,589,  and  net  $1,736,160,  a  loss  of  $194,286. 
Philadelphia 

The  chief  subject  of  interest  during  the  last  week  in  the  Phil- 
adelphia stock  market  has  been  a  slump  in  Philadelphia  Electric, 


the  lighting  combination  of  the  city,  which  dropped  from  4^  on 
Jan.  8  to  3>4  on  Jan.  13,  with  large  sales,  particularly  on  Jan.  13,  when 
over  19,000  shares  changed  hands.  This  somewhat  unsettled  the 
rest  of  the  market,  but  by  Jan.  14  the  scare  had  practically  sub- 
sided, and  the  result  of  the  week  has  been  a  gain  in  the  local  trac- 
tion stocks  from  the  figures  a  week  ago.  Union  Traction  has 
been  quite  active,  and  closed  on  Jan.  14  at  34,  a  gain  of  i1/^  points. 
A  marked  feature  of  the  early  part  of  the  week  in  the  inactive  list 
was  the  2>3A  rise  in  Indianapolis  Street  Railway.  The  other  trac- 
tion securities  dealt  in  in  the  Philadelphia  market  have  shown  lit- 
tle or  no  change  during  the  past  week. 

Chicago 

The  status  of  the  surface  roads  in  Chicago  remains  about  sta- 
tionary, as  far  as  the  stock  quotations  are  concerned,  in  spite  of 
the  agitation  on  franchises  carried  on  by  the  city  authorities  and 
various  civic  bodies.  In  the  meantime  it  is  asserted  that  various 
politicians  are  improving  the  opportunity  to  pick  up  Union  Trac- 
tion stock  at  the  present  low  prices,  but  to  what  extent  this  is  be- 
ing done  is  not  generally  known.  The  Elevated  Railway  secur- 
ities, however,  have  been  more  active,  particularly  the  bonds. 
Northwestern  Elevated  4s  are  the  subject  of  a  strong  investment 
demand,  and  at  97  are  regarded  by  many  as  one  of  the  cheapest 
things  in  the  market.  Northwestern  common  sold  on  Jan.  14  at 
39,  and  preferred  at  88.  Lake  Street  varied  during  the  week  be- 
tween 10^5  and  11,  and  Metropolitan  common  between  40%  and 
42^2,  while  .the  preferred  remained  practically  stationary  at 
about  92. 

Other  Traction  Securities 

Boston  Elevated  remains  practically  stationary  at  166  to  167, 
with  no  sales  during  the  week  to  amount  to  much.  Massachusetts 
Electric  common  and  preferred  closed  on  Jan.  14  at  34  and  93^, 
respectively.  The  refusal  of  the  Baltimore  City  Council  to  give  a 
franchise  to  the  opposition  company  in  that  city  resulted  in  the 
securities  of  the  United  Railways  of  Baltimore  becoming  firmer, 
and  quite  a  business  has  been  done  during  the  week  in  incomes 
and  4s,  these  securities  closing  respectively  at  68^  and  95^2. 
Other  transactions  in  the  Baltimore  stock  market  during  the  last 
week  included  Pittsburgh  Traction  5s  at  115H.  The  chief  interest 
in  the  Cleveland  market  has  been,  of  course,  the  effect  of  the  embar- 
rassment of  the  Everett-Moore  syndicate  on  the  securities  of  the 
company,  and  the  appointment  of  Albion  E.  Lang,  president  of  the 
Toledo  Railway  &  Light  Company,  as  receiver  of  the  Lake 
Shore  Electric  Railway  Company.  An  extended  report  appears 
elsewhere  in  this  issue  of  the  latest  news  from  Cleveland,  but  it 
may  be  said  in  general  that  the  creditors  of  the  syndicate  seem 
to  be  ready  to  co-operate  with  the  committee  in  charge  of  the 
matter  in  granting  extensions  of  time  requested.  The  state- 
ment made  by  the  bankers'  committee  that  none  of  the  traction 
stock  which  is  controlled  by  the  syndicate  will  be  sold  has  had 
a  stimulating  effect.  The  last  two  weeks  have  been  the  busiest 
in  the  history  of  the  exchange,  sales  for  the  week  ending  Jan.  4, 
amounting  to  12,438  shares,  and  for  the  week  ending  Jan.  11,  to 
only  9,536  shares.  The  falling  off  in  values  caused  by  the  Everett- 
Moore  embarrassment  caused  many  doubtful  ones  to  unload,  and 
during  the  periods  mentioned  there  were  plenty  of  buyers,  but 
the  tendency  to  hold  up  prices  has  discouraged  the  bargain  hunt- 
ers. Telephone  and  traction  stocks  sold  as  follows  during  the 
week  ending  Jan.  11:  Cleveland  Electric  Railway,  910  shares; 
Cuyahoga  Telephone  Company,  1329  shares;  Detroit  United,  1509 
shares;  Elgin,  Aurora  &  Southern,  300  shares;  Federal  Telephone, 
4576  shares. 

Iron  and  Steel 

The  iron  and  steel  market  has  remained  firm  but  quiet  during 
the  past  week  and  prices  are  the  same  as  quoted  a  week  ago, 
viz.,  Bessemer  pig  iron  at  Pittsburgh,  $16.75  to  $17;  steel  billets, 
$28  to  $28.50,  and  steel  rails,  $28. 

Metals. 

The  lower  prices  for  copper  quoted  last  week  do  not  seem  to 
have  appreciably  stimulated  the  demand,  and  the  market  is  still 
unsettled  and  uneasy  in  tone.  The  nominal  quotations  are  lower 
than  last  week,  being  n*4  cents  for  Lake  Superior  Ingot;  nj^ 
cents  for  electrolytic,  and  11  cents  for  casting.  Tin  has  advanced 
on  stronger  London  cables,  and  closed  on  Jan.  14  at  23.35  cents 
bid,  and  25.50  cents  asked.  Lead  is  quoted  nominally  on  the  basis 
of  4  cents,  and  smelter  at  4.35  cents. 
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Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1902 
Closing  Bid 
Jan.  7   Jan.  14 

American  Railways  Company                                                         44%  44% 

Boston  Elevated                                                                       167  167 

Brooklyn  R.  T                                                                         65%  63% 

Chicago  City   ,                                            188  187 

Chicago  Union  Tr.   (common)                                                         10%  10% 

Chicago  Union  Tr.  (preferred)                                                      47  47 

Cleveland  City                                                                         112  112 

Cleveland  &  Eastern                                                                     a31  31 

Cleveland  Electric                                                                          72  ■  70 

Columbus   (common)                                                                     38  39 

Columbus  (preferred)                                                                     90  90 

Consolidated  Traction  of  N.  J                                                       67  67 

Consolidated  Traction  of  N.  J.  5s                                             109  109 

Consolidated  Traction  of  Pittsburgh  (common)                             23  22% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64 

Detroit  United                                                                               62%  60 

Detroit  United  Certificates                                                             62%  61% 

Electric-People's  Traction  (Philadelphia)  4s                                 98%  98% 

Elgin,  Aurora  &  Southern                                                            a40  37 

Indianapolis  Street  Railway                                                           46  46 

Indianapolis  Street  Railway  4s                                                     87%  87% 

Lake  Street  Elevated                                                                 11  10% 

Louisville  (common)   

Louisville  (preferred)   

Manhattan  Ry                                                                             135%  136% 

Massachusetts  Elec.  Cos.  (common)                                             36  34 

Massachusetts  Elec.  Cos.   (preferred)                                           93%  91% 

Metropolitan  Elevated,  Chicago  (common)                                    42%  40% 

Metropolitan  Elevated,  Chicago                                                    92%  90% 

Metropolitan  street                                                                       162%  160% 

New  Orleans  (common)                                                                 28%  28% 

New  Orleans  (preferred)                                                               104%  104% 

North  American                                                                        92  90 

Northern  Ohio  Traction  (common)                                             a42  42% 

Northern  Ohio  Traction  (preferred)                                               88%  88% 

North  Jersey                                                                            22  22 

Northwestern  Elevated,  Chicago  (common)                                  39%  37% 

Northwestern  Elevated,  Chicago  (preferred)   86 

Philadelphia  Traction                                                                     97%  97% 

Rochester    (common)                                                                     42  42 

St.  Louis  Transit  Co.  (common)                                                   32%  33% 

South  Side  Elevated  (Chicago)                                                 107%  al07% 

Syracuse  (common)                                                                        21  21 

Syracuse  (preferred)                                                                       61  52 

Third  Ave                                                                                   122  121% 

Twin  City,  Minneapolis  (common)                                               108%  109 

United  Railways,  St.  Louis  (preferred)                                         85%  S6 

United  Railways,  St.  Louis,  4s                                                     89%  89% 

Union  Traction  (Philadelphia)                                                       32%  34% 

*  Ex-dividend.     f  Ex-interest.     (a)  Asked. 

 ♦♦♦ 

WABASH,  IND. — The  Wabash  River  Traction  Company  has  filed  for  record 
its  mortgage  for  $350,000  given  to  secure  an  issue  of  $1,000  gold  bonds,  due  in 
thirty  years,  with  interest  at  5  per  cent.  The  proceeds  of  the  mortgage  will 
be  used  for  the  improvement  of  the  road  and  for  the  construction  of  the 
Logansport  extension. 

LEXINGTON,  KY. — The  Bluegrass  Consolidated  Traction  Company,  which 
is  to  build  a  network  of  electric  railways  radiating  from  Lexington,  will,  it 
is  said,  issue  bonds  to  the  amount  of  $7,000,000.  Following  are  the  officers  and 
directors  of  the  company:  George  B.  Davis,  of  Detroit,  president;  M.  C. 
Alford,  of  Lexington,  Ky.,  vice-president;  Harold  C.  Beatty,  of  Detroit,  sec- 
retary; Paul  Sheldon,  of  New  York,  treasurer.  Directors,  the  above-named 
officers  and  E.  E.  Davis  and  Blaine  Gavett,  of  Detroit;  C.  V.  Kasson,  of 
Chicago;  W.  J.  Loughridge  and  Hal  P.  Headley,  of  Lexington,  Ky. 

WAREHAM,  MASS.— The  Middleboro,  Wareham  &  Buzzards  Bay  Street 
Railway  Company  has  petitioned  the  Railroad  Commissioners  for  authority 
to  issue  bonds  to  the  amount  of  $75,000.  The  company  has  also  petitioned  for 
an  extension  of  its  system  into  the  town  of  Falmouth. 

BOSTON,  MASS.— The  Concord  &  Boston  Street  Railway  Company  has 
petitioned  the  Board  of  Railroad  Commissioners  for  authority  to  issue  bonds 
to  the  amount  of  $50,000,  to  bear  interest  at  4%  per  cent. 

BOSTON,  MASS.— The  Boston  &  Northern  Street  Railway  Company  has 
petitioned  the  Railroad  Commissioners  for  an  increase  of  $400,000  in  its 
capital  stock. 

BOSTON,  MASS.— The  Old  Colony  Street  Railway  has  petitioned  the 
Railroad  Commissioners  for  an  increase  of  $130,000  in  its  capital  stock. 

AMHERST,  MASS.— The  Amherst  &  Sunderland  Street  Railway  Company 
has  petitioned  the  Railroad  Commissioners  for  an  issue  of  bonds  to  the 
amount  of  $21,500  to  take  up  outstanding  bonds. 

BOSTON,  MASS.— The  $1,800,000  West  End  Street  Rail  way  Company's  4 
per  cent  bonds,  due  1915,  recently  authorized  by  the  Railroad  Commissioners, 
have  been  awarded  to  R.  L.  Day  &  Company  and  Estabrook  &  Company 
jointly. 

DETROIT,  MICH.— On  the  petition  of  Henry  Everett,  the  United  States 
Circuit  Court  has  displaced  the  receiver  appointed  several  days  ago  for  the 


Detroit  &  Toledo  Shore  Line,  and  has  appointed  in  his  place  Allen  F.  Ed- 
wards, general  manager  of  the  property.  Under  the  new  receivership  cars 
will  be  operated  through  from  Toledo  to  Detroit.  The  Strang  Construction 
Company,  which  obtained  the  appointment  of  the  first  receiver,  has  repre- 
sentatives in  Cleveland  who  will  arrange  an  adjustment  of  the  balances  due 
the  company  for  work  on  the  road. 

KANSAS  CITY,  MO.— The  Kansas  City  &  Leavenworth  Electric  Railway 
has  issued  $2,000,000  5  per  cent,  eighteen-year  bonds  on  its  plant,  through  the 
Cleveland  Central  Trust  Company. 

CLEVELAND,  OHIO.— The  Hamilton  &  Lindenwald  Electric  Transit 
Company  has  executed  a  mortgage  for  $250,000  to  the  Cleveland  Trust  Com- 
pany. 

ASBURY  PARK,  N.  J.— Vice-Chancellor  Pitney,  in  Chancery  Chambers, 
Jersey  City,  heard  argument  this  week  on  application  by  committees  repre- 
senting the  bondholders  and  by  a  stockholder  of  the  Atlantic  Coast  Electric 
Railroad  Company,  which  operates  an  electric  railway  from  Pleasure  Bay  to 
a  point  below  Belmar,  in  the  county  of  Monmouth,  N.  J.,  for  the  appoint- 
ment of  a  receiver  and  an  order  declaring  the  company  insolvent.  The  com- 
pany was  incorporated  April  12,  1895,  with  an  authorized  capital  stock  of 
$1,000,000. 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

November  1901  1900 

Gross  receipts    $997,812  $942,018 

Expenses,  including  taxes    730,839  627,969 

Net  receipts                                                                    $266,973  $314,058 

Five  months  ending  Nov.  30 

Gross  receipts   $5,498,520  $5,159,930 

Expenses,  including  taxes                                                  3,762,359  3,229,484 

Net  receipts   $1,736,161  $1,930,446 

CLEVELAND,  OHIO.— The  Everett-Moore  syndicate  has  made  the  fol- 
lowing preliminary  statement  of  the  passenger  receipts  of  the  various  prop- 
erties for  the  month  of  December  and  the  total  year  of  1901.  It  will  be 
seen  that  all  of  the  roads  have  made  excellent  gains.  The  increase  in  the 
Detroit  suburbans,  which  have  been  under  the  control  of  the  Detroit  United 
for  something  less  than  a  year,  is  especially  significant. 

Inc., 

Dec,  1900         Dec,  1901    per  cent 

Detroit  United  (city)    $211,633  238,131  12.52 

Detroit   United    (suburbans)   22,787  27,888  22.39 

Detroit  United  (total)   234,420  266,090  13.48 

Cleveland  Electric    180,864  195,872  8.30 

Toledo  Railway  &  Light  Company   77,599  86,169  11.04 

Northern  Ohio  Traction   34,148  41,287  19.64 

London  Street  Railway   11,043  12,947  17.24 

Detroit  &  Port  Huron   23,148  23,341  .83 

Lake  Shore  Electric   23,194  29,044  25.23 

Cleveland,  Painesville  &  Eastern   9,926  11,920  20.09 

Inc., 

Year  1900        Year  1901      per  cent 

Detroit  United  (city)   $2,385,854         $2,670,393  11.92 

Detroit  United  (suburbans)   184,522  243,357  31.89 

Detroit  United  (total)   2,570,375  2,913,750  13.66 

Cleveland  Electric    2,061,505  2,296,898  11.42 

Toledo  Railway  &  Light   1,148,268  1,270,875  10.68 

Northern  Ohio  Traction   513,727  617,011  20.10 

London  Street  Railway   119,109  141,846  19.09 

Detroit  &  Port  Huron   285,948  378,982  32.54 

(Oct.  1  to  Dec.  30.) 

Lake  Shore  Electric  Railway   72,577  89,463  23.26 

C  leveland,  Painesville  &  Eastern   141,112  164,971  16.91 

COLUMBUS,  OHIO.— The  Columbus  Railway  Company  has  declared  the 
regularly  quarterly  dividend  of  1%  per  cent  on  its  preferred  stock,  payable 
Feb.  1  to  stock  of  record  Jan.  lfi. 

DAYTON,  OHIO.— The  capital  stock  of  the  Dayton,  Lebanon  &  Cincin- 
nati Railway  has  been  increased  from  $500,000  to  $2,000,000. 

YOUNGSTOWN,  OHIO.— The  directors  of  the  Youngstown  &  Sharon 
Railway  Company  met  Jan.  7  and  voted  to  issue  $1,000,000  in  bonds  for  the 
purpose  of  building  the  New  Castle-Sharon  line,  to  establish  a  park  near 
Sharon,  to  double  track  a  portion  of  the  present  line,  and  to  make  general 
improvements. 

CANTON,  OHIO. — The  Canton-Akron  Railway  Company  has  filed  a  mort- 
gage for  $1,000,000  in  favor  of  the  Knickerbocker  Trust  Company,  of  New 
York.  The  proceeds  will  be  used  to  complete  the  road.  When  fully  com- 
pleted, it  will  become  a  part  of  the  system  of  the  Northern  Ohio  Traction 

Company. 

PORTSMOUTH,  OHIO.— It  is  now  stated  that  the  Camden  Interstate 
Railway  Company  will  not  exercise  its  option  on  the  property  of  the  Ports- 
mouth Street  Railway  &  Light  Company,  but  it  is  said  that  the  lines  of  the 
latter  company  will  be  extended  to  Ringing  Rocks,  where  connections  will  be 
made  with  the  lines  of  the  Camden  Interstate  Railway  Company. 

SALEM,  OHIO. — The  Salem  Electric  Railway  and  the  Salem  Electric 
Light  &  Power  Company  have  arranged  to  consolidate,  and  the  new  com- 
pany will  be  known  as  the  Salem  Traction  Company.  The  two  companies 
have  been  under  practically  the  same  management  for  some  time.  The  city 
franchise  has  been  extended,  and  improvements  will  be  made. 

PITTSBURGH,  PA.— The  Philadelphia  Company  has  filed  for  record  its 
new  mortgage  given  to  secure  an  issue  of  $22,000,000  5  per  cent  50-year  gold 
bonds.  The  mortgage  is  in  favor  of  the  Continental  Trust  Company,  of  Bal- 
timore, and  was  referred  to  in  the  detailed  plan  for  the  consolidation  of 
the  Pittsburgh  companies  which  appeared  in  the  Street  Railway  Journal 
for  Nov.  23,  1901. 
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a  Deficit  due  to  strike. 


Company 

Period 

AKRON.  O. 

Northern  Ohio  Tr.  Co. 

1  in. 

Dec. 

'01 

1  " 

'00 

3  " 

Sept. 

'III 

3  " 

'00 

9  " 

'01 

9  " 

1. 

'00 

12  " 

Dec. 

'01 

[Vj  " 

'00 

ALB  \ NY,  N.  Y. 

United  Traction  Co. 

1  m. 

Dec. 

'01 

1  " 

'00 

0  " 

4| 

'01 

6  " 

'00 

AUGUSTA,  GA. 

Augusta  Ry.&  Elec.Co. 

1  m. 
1  " 

Oct. 

01 
'00 

10  " 

'91 

10  " 

'00 

BINGH  AMTON,  N.  Y. 

Binghamton  St.  By. 

'111 

Co. 

1  m. 

Dtc. 

1  " 

'(III 

0  " 

'01 

6  " 

'00 

BOSTON,  MASS. 

Boston  Elev.  By.  Co. 

12  m 

,  Sept 

'01 

12  u 

'(III 

Massachusetts  Elec.  Cos 

13  m 

,  Sept 

01 

12  " 

'llll 

BROOKLYN,  N.  Y. 

Brooklyn  B.  T.  Co  

I  m., 

,  Nov. 

'01 

1  " 

'00 

5  11 

'01 

5  " 

'00 

12  " 

June 

111 

13  " 

'00 

BUFFALO,  N.  Y. 

International  Tr.  Co.. 

1  m., 

Oct. 

01 

1  " 

'00 

4  " 

'01 

4  41 

'(III 

CHICAGO,  ILL. 

Chicago  &  Milwaukee 

Elec.  Bv.  Co. 

1  m. 

Nov. 

'01 

1  " 

'III' 

11  Kt 

'III 

11  " 

'on 

Lake  Street  Elevated 

12  m 

,  Dec 

01 

12 

'00 

CLEVELAND,  O. 

Cleveland  &  Chagrin 

Falls  

1  m., 

Nov. 

'III 

1  " 

'llll 

11  " 

'III 

11  " 

'llll 

Cleveland  &  Eastern.. 

1  m. 

Nov 

'ill 

1  " 

'1)11 

11  '•" 

'01 

11  " 

'on 

1  m. 

Nov. 

'01 

Cleveland  El.  By.  Co.. 

1  '• 

'00 

1!  " 

'111 

11  " 

'00 

Cleveland,    Elyria  & 

Western  

I  m. 

Dec. 

'01 

1  '* 

'00 

12  " 

'01 

12  " 

'00 

Cleveland  fainesville 

«Sc  Eastern  

1  m. 

Nov. 

'01 

1  " 

'On 

9  " 

Sept. 

'01 

DENVER,  COL. 

9  " 

'00 

Denver  City  Tramway 

'01 

Co. 

1  m. 

Nov. 

1  " 

'00 

11  ' 

'01 

DETROIT,  MICH. 

11  " 

'00 

Detroit  &  Fort  Huron 

1  m. 

Nov. 

'01 

1  " 

'Oil 

11  " 

'III 

11  " 

'Oil 

Detroit  United  Ry  

1  m. 

Nov. 

'01 

1  " 

'on 

11  " 

'01 

11  " 

'00 

Rapid  Ry  

1  m. 

Oct. 

'01 

1  " 

'On 

10  " 

'01 

10  '■' 

'00 

10,869,496  7,336,597 
10,236,994  6,828,110 


S  t* 

6.s 


53  m 

38,395 


462,800 
387,972 
617,011 
518,725 


125.31 
118,235 
751,363 
713,763 


18,031 
15,772 
169,950 
157,049 


18,240 
16.633 
113,390 
300,222 


5,778,133 
5,518,837 

997,813 
942,018 
5,498,520 
5,159,930 
12,135,559 
11.768,550 


601,241 
240,417 
2,477,793 
1,031,887 


12,041 
9,781 
159.453 
131,065 


786,462 
757,954 


4,305 
4.227 
43,0711 
45,152 


7,753 
5,591 
82.916 
57,722 

191,295 
174,734 
,3,097.210 
1,870,050 

19.406 
16,023 
249,260 
179,698 

13,228 
10,925 
124,184 
106,181 

118,863 
1 1 .9,768 
1,374,784 
1,187,728 

27,979 
25,039 
355,195 
263,800 

254.807 
819,802 
2.647,730 
2,335,955 

31,008 
28,912 
327,216 
237,761 


3,915.486 
3,659,337 


*  730,840 
627,959 

*3762359 
3229484 


tu  CX 
0<*> 


30,96s 
22,089 


263,361 
241,782 
350,885 
317,475 


89,888 
81,121 
498,413 
474,083 


10,012 
9,668 
102,279 
91,785 


7,310 
7,201 
55,932 
49,453 


23.516 
16,306 


199,439 
146,190 
266,166 
196,249 


35,427 
37  114 
253,950 


1/]  V 

c  e 

E  >  u-a 

0  0 

3  — ' 

Ded 
From 

7,  0 

e  ° 

98,973 
109,' 


21 ,373 
19,901 
.  123,017 
39,680|  119,830 


8,019 
6,104 
67.671 
65,264 


10,930 
9,43 
57,459 
50,769 


3,532,899  2,896,359 
2,932,839 


3,408,884 

1,862,648 
1,859,500 


266,973 
314,059 
1,736.161 
30.446 


7216008  4,919,551 
7106373  4,662,171 


268,989 
120,454 
1,029,687 
469,199 


5,804 
5,604 
68,234 
53  940 


388,799 
378,661 


3,768 
2,912 
29,583 
30,600 


*  5.333 

*  3,085 

*  48  451 

*  32,941 

105,538 
96,808 
1,158,183 
1,019,601 

11,098 
9,401 
136,865 
102,393 

8,619 
6,311 
63,243 
49,979 

64,838 
60,858 
750,850 
664,097 

17,447 
16,921 
206,052 
151,503 

148,682 
129,659 
1,443,361 
1,309,95,' 

*  18,747 
17,176 

188,602 
134,583 


332,252 
119,963 
1,448,106 
562,68 * 


6,237 
4,177 
91,218 
77,125 


397,663 
379,293 


537 
1,315 
14,iik7 
14,552 

2,421 
*  2,506 
34,459 
24,781 

85,75* 
77,926 
939,027 
856,450 

8,309 
6,622 
112,394 
77,304 

4,698 
4,614 
60,941 
56,207 

54,024 
48,91 1 
623,934 
523,721 

10,532 
8,118 
149,113 
111,297 

106,125 
90,143 
1,204,369 
1,025,998 

12,201 
11,766 
138,61  1 
103,178 


30.890 
88,626 


937,206 
994,294 


4,341 ,748 
4,135,405 


100,928 
82,758 
408,134 
321,551 


577,803 
520,772 


231,323 
37.205 
1,039,972 
238,137 


1,404 
1,416 
12,642 
12,322 


3,479 
3,2v"7 
39,132 
34,865 

21 ,635 
20,795 
222,526 
239,008 

7,770 
3,228 
51, 023 
34,563 


54,375 
54,375 

32,437 
31,607 
350,749 
343,229 

9,466 
9,692 
106,163 
71,623 

62,658 
56,253 
590,496 
567,638 

9,470 
9,692 
96,695 
62,032 


100,466 
36,404 


14.055 
17,213 
129,933 
119,850 


26,569 
22,143 


636,539 
476,044 


925,442 
865,206 


1,445 
2,230 


64,122 
57.131 
716,501 
617,441 

538 
3,395 
55,371 
42,742 


6,566 
1,833 

21,588 
17,303 
273,185 
180,501 

1 ,066 

42|980 
39.674 

43,467 
33,890 
613,873 
458,360 

2,792 
2,074 
41,919 
41,146 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr... 


ELGIN,  HA j. 
Elgin,  Aurora 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co, 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS,  MI  NN, 
Twin  City  R.  T.  Co  


MONTREAL,  «'AN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Bletropolitan  St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co... 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs  . 


RICHMOND,  VA. 
Richmond  Trac.  Co.. 


ROCHESTER.  N.  Y. 
Rochester  Ry  


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  It.  T.  Co. 


TOLEDO,  O. 

Toledo  Ry.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


Period 


1  m.,  Nov.  '01 

I  "       "  '00 

II  1  1 


1  m.,  Dec.  '01 
1   "       "  '00 

r  "  "  '01 
7  00 


1  m. 
1  " 
12  " 
12  " 


1  " 
12  " 
12  " 


I  in 
1  " 
12  " 
12  " 


1  n.. 

I  " 

II  " 
11  " 


1  m„ 
1  •' 


3  in, 
3  " 

12  " 

13  " 


3  m. 
3  " 
12  " 
12  " 


1  m. 
1  " 
5  " 
5  " 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 
"  '00 
'•  '01 
"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 

"  '00 


Sept.  '01 
-  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 

June  '01 
"  '01 


1  m. 
1  '' 

6  " 


1  m. 
1  " 
5  " 
5  " 


1  m. 
1  " 
10  " 
10" 


11  " 
11  " 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 


oW 
H 


39,21 
37,487 
413,103 


30,199 
27,595 
226,631 
195,544 


25,309 
24,744 
337.741 
294,907 


12,947 
11,043 
141, "46 
1 19.109 


OH 


28,199 
19.30- 
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OAKLAND,  CAL.— The  San  Francisco  &  Piedmont  Railway  Company,  re- 
cently incorporated  to  construct  an  electric  railway  from  San  Francisco  to 
Oakland,  will  this  year  largely  confine  its  work  to  constructing  sea  terminals. 
The  authorized  capital  stock  of  the  company  is  $2,500,000,  and  the  officers 
are:  F.  M.  Smith,  president;  N.  F.  Kelly,  vice-president  and  manager;  S.  J. 
Taylor,  secretary;  F.  C.  Havens,  treasurer. 

REDDING,  CAL.— It  is  reported  that  the  projectors  of  the  electric  rail- 
way from  Redding  to  Keswick  will  ultimately  build  an  extension  west  to 
Weaverville,  a  distance  of  52  miles,  and  another  to  Red  Bluff,  a  distance  of  36 
miles.  Boardman  Brothers,  of  San  Francisco,  have  applied  for  franchises  for 
the  Redding-Keswick  lines. 

SAN  FRANCISCO,  CAL.— The  Copper  Belt  Railway  &  Power  Company 
has  been  incorporated  in  San  Francisco,  and  has  taken  over  the  electric  power 
transmission  system  in  course  of  construction  by  the  Shasta  Electric  Power 
Company  on  the  McCloud  River.  Among  the  principal  owners  are  Messrs. 
Lawson  and  Arnold,  of  Boston,  who  will  be  president  and  vice-president,  re- 
spectively, when  the  permanent  organization  is  effected.  The  capitalization 
is  $2,000,000.  A  temporary  electric  generating  plant  will  be  installed  during 
the  present  year  that  will  supply  6000  hp  for  operating  the  electric  railway 
and  works  of  the  copper  mines  of  the  Copper  Belt  Mining  Company.  By 
extending  the  ditch  6  miles,  more  than  double  the  head  of  water  will  be 
available,  increasing  the  capacity  of  the  permanent  plant  to  16,000  hp.  The 
electric  railway  will  extend  21  miles  from  the  De  Lamar  Mine,  at  Copper 
City,  to  the  Shasta  King,  near  Kennett,  on  the  Southern  Pacific  Railroad. 
Standard-gage  cars  will  be  hauled  to  and  from  the  mines. 

SAN  FRANCISCO,  CAL.— The  anticipated  change  in  the  control  of  the 
North  Pacific  Coast  Railroad,  terminating  in  Sansalito  and  connecting  with  San 
Francisco  by  ferryboats,  was  recently  effected.  R.  R.  Colgate,  E.  J.  de  Sabla, 
Jr.,  and  John  Martin  have  entered  the  directorate  of  the  company,  and  the 
last-named  gentleman  is  now  the  president  of  the  road.  The  members  of  the 
syndicate  which  secured  control  of  the  road  purchased  15,000  shares  of  the 
stock,  and  will  arrange  at  once  for  rebuilding  the  entire  system.  A  third 
rail  will  be  laid  to  permit  the  operation  of  standard-gage  cars.  The  southern 
part  of  the  line  will  be  double  tracked  and  converted  into  an  electric  road. 
The  section  from  Sansalito  to  San  Rafael  will  be  first  electrified,  and  large 
electric  cars  of  Pullman  type  will  be  ordered.  George  H.  Fairchild,  for- 
merly of  the  Market  Street  Railway,  San  Francisco,  is  general  manager  under 
the  new  regime.  The  management  will  very  soo  nincorporate  a  new  company, 
to  be  known  as  the  North  Shore  Railroad  Company.  The  capital  stock  will 
be  $6,000,000. 

COLORADO  SPRINGS,  COL.— The  Colorado  Springs  Rapid  Transit 
Railway  Company  has  placed  orders  for  twenty-five  Brill  double-truck  cars — 
fifteen  to  be  of  the  open-type  and  ten  of  the  convertible.  The  contract  for 
the  equipments  of  these  cars  was  awarded  to  the  General  Electric  Company. 

DENVER,  COL. — The  Colorado  &  Southern  Railway  has  now  received  the 
report  of  C.  K.  Durbin,  who  was  sent  to  Europe  last  fall  to  investigate  the 
desirability  of  substituting  electricity  for  steam  on  several  of  the  branch 
roads  of  this  system.  Mr.  Durbin  thoroughly  investigated  the  New  York, 
New  Haven  &  Hartford  electric  system,  as  well  as  several  other  roads  in  the 
East,  besides  spending  some  three  months  abroad.  His  report  was  quite 
voluminous,  and  after  fully  discussing  the  situation,  it  is  understood  that 
Mr.  Durbin  recommended  the  substitution  of  electricity  for  steam  on  some 
of  the  lines. 

DENVER,  COL. — The  new  plant  of  the  Denver  City  Tramway  Company, 
which  is  being  erected  under  the  supervision  of  L.  L.  Summers,  of  Chicago, 
is  now  rapidly  nearing  completion.  The  first  of  the  850-kw  units  was  started 
last  week,  and  is  now  operating  satisfactorily.  The  starting  of  this  plant  not 
only  relieves  the  overloaded  condition  of  the  several  other  stations  of  the 
company,  but  enables  the  company  to  heat  its  cars,  which  heretofore  has 
been  impossible. 

DENVER,  COL.— It  is  understood  that  the  Denver  &  Northwestern  Rail- 
way has  now  adopted  one  of  the  three  proposed  routes  for  building  its  line 
from  Denver  to  Boulder,  and  that  work  will  be  started  within  a  few  days. 
The  parties  interested  in  this  road  are  practically  the  same  as  those  in  the 
Denver  City  Tramway,  prominent  among  whom  are  Rodney  Curtis,  George 
Ross-Lewin  and  Thomas  Keely.  It  is  proposed  to  build  this  line  from  the 
terminus  of  the  line  of  the  Denver  City  Tramway  Company  to  Louisville, 
Boulder  and  other  towns  to  the  north  of  Denver.  Construction  work  will 
start  within  the  next  thirty  days. 

WATERTOWN,  CONN.— Options  have  been  secured  on  all  the  rights  of 
way  for  the  Watertown  &  Litchfield  Electric  Railroad,  and  the  location  sur- 
veys have  been  made.  The  project  is  fathered  by  the  Connecticut  Lighting 
&  Railway  Company,  and  will  be  operated  in  connection  with  that  company's 
system.    The  road  will  be  constructed  during  the  present  year. 

CHICAGO,  ILL.— J.  M.  Taylor  and  Willard  Carver,  of  Omaha,  propose 
to  ask  the  City  Council  for  a  franchise  to  run  cars  from  the  Union  to  the 
Northwestern  depots,  using  a  track  in  a  conduit  and  carrying  cars  on  two 
iron  beams  projecting  through  the  slot. 

BELLEVILLE,  ILL.— The  St.  Louis  &  Belleville  Traction  Company  is 
installing  new  machinery  at  its  power  house  4  miles  west  of  this  city,  with  a 
view  to  improving  its  service  between  this  city  and  East  St.  Louis. 

PANA,  ILL.— The  electric  railway  that  has  been  talked  of  for  several 
weeks  is  now  assured.  The  surveyors  have  completed  their  work,  and  the 
contract  for  the  construction  of  the  road  has  been  let.  The  promoters,  H. 
R.  Woodcock,  president  of  the  First  National  Bank  at  Macon,  and  J.  S.  Bur- 


trum,  state  that  all  the  rails  have  been  ordered,  all  right  of  way  leased,  and 
that  the  line  will  be  completed  in  about  eight  months.  The  road  will  be 
known  as  the  Decatur  &  Southeastern  Electric  Railway.  It  will  serve  twenty 
of  the  most  extensive  farming  stations  in  Central  Illinois. 

SPRINGFIELD,  ILL— J.  B.  Hanna,  president  of  the  Central  Illinois 
Traction  Company,  the  Everett-Moore  Company  that  is  preparing  to  build 
an  extensive  system  radiating  from  Springfield,  states  that  he  is  thoroughly 
satisfied  that  the  financial  embarrassment  of  the  Cleveland  people  will  have 
no  effect  upon  the  Illinois  proposition.  It  is  believed  that  operations  will  not 
be  even  temporarily  suspended. 

ROCKFORD,  ILL.— The  surveys  and  right  of  way  for  the  Rockford  & 
Freeport  Electric  Railway  are  about  completed,  and  the  construction  of  the 
line  will  be  begun  in  the  early  spring,  so  T.  M.  Ellis,  superintendent  of  the 
Illinois  Construction  Company,  of  Rockford,  says.  The  road  is  to  be  built  on 
a  private  right  of  way. 

SHELBY VILLE,  IND.— The  Shelbyville,  Greensburg  &  Batesville  Trac- 
tion Company  has  been  granted  a  franchise  in  Batesville.  The  company  is 
required  to  begin  construction  work  within  sixteen  months.  The  road  must 
be  completed  twelve  months  from  that  date. 

MUNCTE,  IND. — Robert  E.  Kline  is  interested  in  a  plan  to  construct  an 
electric  lailway  from  Muncie  to  Richmond,  almost  paralleling  the  Cincinnati, 
Richmond  &  Muncie  Railroad,  a  steam  line.  The  Murdock  syndicate  owns 
the  city  line  in  Richmond  and  the  interurban  extension  from  Eaton,  Ohio,  to 
Richmond,  and  it  is  surmised  that  the  same  interests  prevail  in  the  new 
project. 

INDIANAPOLIS,  IND. — The  Commissioners  of  this  county  have  granted 
a  franchise  to  M.  D.  Whitney  and  others  to  build  and  operate  an  interurban 
railway  line  from  the  city  limits  northeast  to  the  county  line  along  the 
Pleasant  Run  Road. 

DAVENPORT,  IA.— The  Davenport  &  Western  Electric  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $150,000,  to  construct  an 
electric  railway  in  this  city  and  to  build  an  interurban  line  from  Davenport 
to  neighboring  cities  and  towns.  The  company  will  handle  both  freight  and 
passenger  traffic.  The  officers  of  the  company  are:  Robert  Mercheval, 
president;  U.  P.  Hord,  vice-president;  W.  E.  Snider,  secretary;  Monroe 
Ebi,  treasurer. 

IOWA  CITi,  IA. — Messrs.  Coffinberry  and  McKay,  who  are  interested  in 
the  promotion  of  several  electric  railways  within  the  State  of  Iowa,  and  who 
represent  Cleveland  (Ohio)  capitalists,  were  in  this  city  recently  interviewing 
the  Mayor  and  members  of  the  City  Council  relative  to  the  proposition  of 
constructing  and  operating  a  street  railway  system  in  this  city  and  the  con- 
struction of  an  electric  line  from  Iowa  City  to  Williamsburg,  Washington 
and  Tipton,  la.  Ihe  members  of  the  City  Council  seem  favorably  disposed, 
and  it  is  understood  will  take  up  the  matter  at  an  early  date  of  ordering  a 
special  election  for  the  purpose  of  voting  a  franchise  for  the  project. 

DECORAH,  IA. — A  company  has  been  organized  in  Minnesota  for  the 
purpose  of  constructing  an  electric  railway  from  Decorah  to  Minneapolis 
and  St.  Paul  via  Preston,  Minn.,  where  the  offices  of  the  company  will  be 
located.  The  capital  stock  of  the  company  is  placed  at  $500,000.  The  incor- 
porators are  all  Southeastern  Minnesota  and  Northeastern  Iowa  men. 

BALTIMORE,  MD.— The  Baltimore  &  Frederick  Electric  Railway  Company, 
promoting  the  proposed  electric  railway  between  Baltimore  and  Frederick,  has 
been  incorporated,  with  $1,500,000  capital  stock.  The  estimated  length  of  the 
road  is  45  miles,  and  it  is  proposed  to  build  from  the  western  suburbs  of 
Baltimore  along  the  Liberty  Turnpike. 

DETROIT,  MICH.— The  Detroit,  Pontiac,  Lapeer  &  Northern  Railway 
Company  has  secured  nearly  all  its  franchises.  One  line  is  projected  from 
Bay  City  to  Lennox  via  Cass  City,  and  the  third  is  projected  from  Bay  City 
through  the  thickly  settled  portion  of  Huron  County  to  the  summer  resorts. 

DETROIT,  MICH. — The  Hawks-Angus  syndicate  will  shortly  begin  the 
construction  of  what  will  probably  prove  to  be  the  most  important  line 
ever  projected  by  it.  The  plan  is  to  build  an  electric  railway  to  operate  be- 
tween Detroit,  Lansing  and  Grand  Rapids,  connecting  with  the  local  city 
lines  at  Detroit,  and  with  the  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  at  the  other  end  of  the  route,  thus  giving  through  service  between 
Detroit  and  Muskegon,  a  distance  of  185  miles.  It  will  be  a  single-track  line, 
constructed  for  high-speed  service.  Much  preliminary  work  has  been  done, 
and  franchises  have  been  secured  in  Jackson,  Lansing,  Coldwater,  Iona, 
Concord,  Leslie  and  Huron.  Private  rights  of  way  on  highways  and 
through  smaller  towns  have  also  been  secured.  The  official  title  of  the  new 
road  will  be  the  Jackson,  Coldwater,  Lansing  &  Grand  Rapids  Railway. 
Westinghouse,  Church,  Kerr  &  Company,  of  New  York,  are  the  engineers 
for  the  new  road. 

MANKATO,  MINN.— Edward  P.  Burch,  who  has  been  investigating  the 
cost  of  constructing  an  electric  railway  from  Mankato  to  St.  Cloud  for 
Cleveland  capitalists,  has  reported  that  the  line  can  be  built  for  $2,000,000. 
The  proposed  line  would  be  about  100  miles  long.  Beginning  at  Mankato,  it 
would  run  through  New  Sweden,  Gaylord,  Kingston,  New  Auburn,  Hutch- 
inson, Kimball  Prairie  and  Dassell,  to  St.  Cloud.  It  is  the  intention  to  build 
platforms  at  frequent  intervals  for  the  benefit  of  the  farmers,  and  all  trains 
will  stop  on  signal  to  take  on  either  passengers  or  freight.  A  power  house 
is  to  be  built  at  each  terminal  and  another  at  Hutchinson,  the  midway  point. 
The  promoters  of  the  line  have  submitted  to  the  residents  of  the  territory  to 
be  served  a  proposition  that  the  people  of  the  cities  interested  pay  a  cash 
bonus  of  $100,000  and  furnish  $12,000  cash  with  which  to  make  the  survey. 
The  cities  of  Mankato  and  St.  Cloud  are  each  requested  to  furnish  twenty 
acres  for  terminal  purposes,  Hutchinson  four  acres  for  depot  and  power 
house,  and  each  of  the  other  towns  one  acre  for  depot  purposes. 


January  25,  1902.] 


SATURDAY,  JANUARY  25  1902. 


PUBLISHED  WEEKLY  BY 

THE  STREET  RAILWAY  PUBLISHING  COMPANY 
Main  Office: 
NEW  YORK,  Beard  Building,  120  Liberty  Street. 

Branch  Orricis: 

Chicago  Monadnock  Block 

Philadelphia   929  Chestnut  Street 

London  Hastings  House,  Norfolk  Street,  Strand 

Correspondents  in  other  Principal  Cities  of  the  World. 
Long  Distance  Telephone,  "New  York,  4044  Cortlandt." 
Cable  Address,  "Stryjourn,  New  York." — Lieber's  Code  used. 

TERMS  OF  SUBSCRIPTION. 

In  the  United  States  and  Canada  $4.00  per  annum 

Single  copies,  first  issue  of  each  month,  35  cents;  other  issues,  5  cents. 

I  $6.00 

In  all  Foreign  Countries,  per  annum   -<  25s 

I  3»" 

Subscriptions  payable  always  in  advance,  by  check  (preferred),  money  order 
or  postal  note,  to  order  of  C.  E.  Whittlesey,  Treasurer. 


Entered  as  second-class  matter  at  the  New  York  Post  Office. 

Copyright,  1902,  The  Street  Railway  Publishing  Co. 


EDITORIAL  (NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly  appre- 
ciated for  use  in  these  columns. 

Alt  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Wednesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 

THE  STREET  RAILWAY  PUBLISHING  CO.. 
120  Liberty  Street,  New  York. 


Contents  of  this  Issue 

The  Proposed  Equipment  of  the  New  York  Central  Tunnel.  .  97 

The  Dangers  of  Electfic  Traction   98 

The  Eternal  Question  of  Taxation   98 

The  Coming  Convention  of  the  Railroad  Commissioners   99 

Attractive  Passenger  Waiting  Pavilion   100 

Everett-Moore  Situation   100 

The  Design  and  Construction  of  Fly-Wheels  for  Slow-Speed 

Engines  for  Electric  Lighting  and  Traction  Purposes   101 

Proposed  Electric  Construction  in  Melbourne   104 

Comments  on  the  Electrical  Equipment  of  the  New  York 

Central  Tunnel    105 

Subway  Plans  in  London  -.   107 

London  Letter    108 

Large  Power  Station  for  Manchester   109 

Changes  in  the  Personnel  of  the  Manhattan  Railway  Com- 
pany   109 

Annual  Report  of  the  Lake  Street  Elevated   109 

Street  Railway  Patents   110 

Personal  Mention    110 

Financial  Intelligence    111 

News  of  the  Week   114 


97 

The  Proposed  Equipment  of  the  New  York  Central  Tunnel 

The  announcement  was  made  last  week,  within  a  week  after  the 
terrible  disaster  and  loss  of  life  in  the  tunnel  of  the  New  York 
Central  Railroad,  that  the  company  had  determined  upon  the 
equipment  of  its  suburban  trains  with  electricity,  and  that  a  sec- 
ond station  for  the  reception  of  such  trains  would  be  built  under 
the  existing  Grand  Central  Station  at  Forty-Second  Street.  It 
is  well  known  that  for  the  last  six  months  certainly  the  company 
has  been  engaged  on  a  study  uf  the  application  of  electricity  tu 
its  suburban  service,  and  it  is  understood  that  the  official  an- 
'  H^cfrfc^ment  was  to  have  been  made  several  days  earlier  than  was 
done,  but  that  it  was  delayed  through  the  occurrence  of  the  un- 
toward accident.  It  is  a  remarkable  coincidence  that  this  signal 
demonstration  of  the  inefficiency  of  steam  as  a  motive  power  in 
tunnels  should  have  occurred  just  at  the  time  when  the  plans 
for  electrical  equipment  were  nearing  completion.  The  testimony 
which  has  already  been  given  at  the  coroner's  inquest,  however, 
indicates  that  immunity  from  similar  accidents  in  the  past  has 
been  more  a  matter  of  good  fortune  than  anything  else,  because  it 
has  been  shown  that,  owing  to  the  obscuring  of  signal  lights,  trains 
have  frequently  run  past  a  block  in  misty  and  stormy  weather. 

To  many  it  has  been  explicable  why  electricity  has  not  before 
been  employed  on  this  work.  As  we  stated  in  our  last  issue,  how- 
ever, to  those  who  have  been  in  close  touch  with  the  applications 
of  electric  power  to  railway  work;  the  lack  of  appreciation  as  to 
its  possibilities  among  steam  engineers  and  others  who  are  non- 
electrical is  hard  to  understand.  We  must  remember  that  the  ap- 
plication of  electricity  to  traction  work  is  of  very  recent  growth, 
especially  so  far  as  high  speed  and  heavy  units  are  concerned,  and 
that  what  the  large  railroad  corporations  have  lost  and  are  losing- 
through  the  neglect  to  recognize  the  capabilities  of  electric  power 
has  been  partially  offset  up  to  within  -\  comparatively  recent  period 
by  the  advances  which  have  been  made  in  the  art. 

Having  now  made  its  decision,  the  New  York  Central  Railroad 
will  undoubtedly  carry  on  the  work  of  reconstruction  as  rapidly 
as  possible,  and  from  the  proposed  large  issue  of  new  stock  evi- 
dently intends  to  spare  no  expense  in  providing  an  electric  service 
which  will  fulfil  the  requirements  so  long  needed.  The  company 
has  been  fortunate  in  securing  for  this  work  Mr.  Bion  J.  Arnold, 
whose  reputation  as  a  designer,  builder  and  engineer  in  railway 
work  is  of  the  highest,  and  whose  experience  in  interurban  and 
third-rail  service,  commencing  with  the  intramural  road  at  the 
Chicago  World's  Fair  and  continued  on  high-speed  railways  in 
the  West,  eminently  fit  him  for  the  office  which  has  been  created 
for  him  of  consulting  electrical  engineer.  It  is  safe  to  say  that 
no  one  more  capable  could  have  been  found  for  the  position. 

While  the  statement  has  been  made  that  the  suburban  service 
will  be  equipped  with  electricity,  no  announcement  has  been  made 
as  to  whether  motor  cars  or  trains  or  locomotives  will  be  used, 
and  we  understand  that  the  engineers  are  engaged  on  a  report  on 
the  subject  which  will  soon  be  submitted  to  the  managers  of  the 
road.  Nor  has  there  been  any  explanation  as  to  what  will  be 
classed  as  suburban  business,  or  how  far  out  the  electric  lines 
will  extend,  but  it  is  understood  that  whatever  plans  are  adopted 
for  this  work  will  be  made  to  comprise  the  service  of  the  other 
two  lines  which  use  the  Park  Avenue  terminal,  viz..  the  Harlem 
Railroad  and  the  New  Haven  road,  as  well  as  the  Central  Railroad 
proper.  An  undertaking  of  this  kind,  especially  where  it  involves 
considerable  underground  construction  and  station  reconstruc- 
tion, will  necessarily  take  a  great  deal  of  time,  and  it  is  useless 
to  minimize  the  importance  of  the  problems  which  will  be  met 
in  this  work.  There  is  no  exact  precedent  for  the  kind  of  in- 
stallation which  will  be  required  in  the  New  York  problem,  and 
it  is  not  to  be  expected  that  the  work  can  be  carried  on  without 
many  interruptions.  The  adoption  of  a  separate  terminal  for  the 
electric  trains,  as  proposed,  will  undoubtedly,  however,  simplify 
the  problem  very  much  and  will  eliminate  largely  if  not  entirely 
the  switch-yard  problem,  which  would  be  a  serious  one  in  a  ter- 
minal the  size  of  the  New  York  Central,  if  an  attempt  were  made 
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to  utilize  for  the  electric  cars  the  same  terminal  station  as  that 
used  by  the  steam  trains. 

Tbe  Dangers  of  Electric  Traction 

Quite  an  unexpected  turn  was  given  last  week  to  the  discussion 
over  the  adoption  of  electric  traction  in  the  New  York  Central 
tunnel  by  the  appearance  last  week  in  the  New  York  Times 
of  a  brief,  terse  letter  from  George  Westinghouse,  in  which 
that  distinguished  inventor  and  engineer  cautioned  against  the 
assumption  that  electricity  would  bring  in  the  millenium  by 
curing  all  the  present  evils  at  once.  The  letter,  which  appears 
in  this  issue,  not  only  attracted  attention  immediately,  as  do  any 
of  Mr.  Westinghouse's  utterances,  but  elicited  a  most  vigorous 
outcry  in  the  newspapers  in  support  of  or  against  what  was  taken 
to  be  his  assertion  that  electricity  would  introduce  greater  perils 
than  it  would  remove.  The  journal  to  which  the  famous  letter 
was  addressed,  equally  with  many  other  people,  all  in  good  faith, 
read  in  the  document,  or  into  it,  an  attack  on  electric  traction 
per  se;  and  having  done  this  found  themselves  very  much  per- 
plexed, for  the  name  of  Westinghouse  has  long  been  prominently 
associated  with  the  industrial  development  of  electricity,  and  has 
also  been  allied  with  progressive  ideas  and  inventions  which  make 
up  so  much  of  electrical  history  during  the  past  fifteen  years. 
After  the  publication  of  his  first  letter,  Mr.  Westinghouse  came 
out  with  a  second,  defining  his  position,  and  seeking  to  remove 
whatever  misconception  might  surround  it  in  the  minds  of  the 
public.  That  the  misunderstanding  of  the  object  aimed  at 
was  general  is  undeniable,  as  evidenced  not  only  by  printed 
comment,  but  by  numerous  angry  and  animated  retorts  and  com- 
ments, private  as  well  as  public,  the  most  conspicuous  in  the 
latter  category  being,  probably,  the  letter  from  Frank  J. 
Sprague,  which  also  appears  in  the  interesting  batch  of  data  in 
our  columns  this  week  on  the  subject.  The  tendency  to  seek  a 
motive  or  read  between  the  lines  is  simply  inevitable  in  the  case  of 
utterances  of  this  kind,  no  matter  whether  it  be  President  Roose- 
velt on  the  tariff,  or  Lord  Rosebery  on  the  Boer  war;  and  in 
this  instance  everybody  was  thinking  or  talking  about  the  plans  of 
the  New  York  Central  and  watching  each  deliverance  from  those 
who  have  any  claim  to  be  regarded  as  leaders  of  public  opinion. 

Elsewhere  we  have  discussed  the  engineering  aspects  broadly 
of  the  New  York  Central  situation,  and  now  confine  ourselves 
specifically  to  the  interesting,  and,  indeed,  extremely  useful  cor- 
respondence referred  to  above.  Mr.  Westinghouse  has  tried,  and 
certainly  succeeded,  in  putting  in  clear  black  and  white  what  he 
believes  to  be  an  immediate  necessity  of  the  situation;  and  he 
reveals  himself,  as  we  can  but  conceive  him  to  be,  an  ardent  sup- 
porter of  electric  traction.  Like  another  strong  thinker  and  clear 
speaker,  Mr.  Chamberlain,  he  is  evidently  somewhat  hurt  that 
his  remarks  should  be  susceptible  of  being  directed  awry;  but, 
after  all,  it  is  but  opening  up  a  further  opportunity  for  statement, 
and  for  that  discussion  which,  among  men  seeking  the  truth,  al- 
ways leads  to  the  best  results.  Electricity,  safest  of  all  agents,  is 
in  some  respects  the  most  dangerous  of  them,  and  the  list  of 
disasters  and  casualties  due  to  its  careless  use  is  a  very  long  and 
sad  one.  In  fact,  the  very  ease  with  which  it  lends  itself  to 
manipulation  is  one  of  the  provocatives  to  trouble,  and  the  fa- 
miliarity that  breeds  contempt  is  often  enhanced  by  the  manner  in 
which  manufactured  lightning  can  be  employed  day  in  and  day 
out  for  all  useful  purposes  without  harm,  in  spite  of  the  fact  that 
frequently  less  care  is  taken  with  it  than  an  ordinary  jet  of  water 
from  a  hydrant.  In  electric  work  this  disregard  of  even  the  com- 
mon requirements  of  safety  is  far  more  common  and  general  than 
we  like  to  see  it,  and  whatever  influence  or  ability  this  journal 
has  at  command  is  consistently  and  persistently  directed  againsr 
methods,  appliances  and  men  who  risk  by  carelessness  or  parsi- 
mony the  precious  human  lives  committed  to  their  care.  We 
doubt,  however,  whether  it  is  necessary  to  make  the  entire  car 
non-combustible.  Such  a  requirement  seems  an  excess  of  cau- 
tion, in  view  of  the  completeness  with  which  all  parts  of  the 


electric  circuit  can  be  fully  protected  against  accidental  contact 
with  wood  and  other  inflammable  portions  of  the  ordinary  car. 
In  the  case  of  a  rear-end  collision,  if  the  electric  conductor  is  over- 
head or  protected  at  the  side  of  the  track,  a  derailed  electric  car 
is  certainly  in  less  danger  from  fire  than  a  steam  train  with  its  live 
coals  in  the  engine  firebox,  and  with  its  possibilities  of  ignition 
from  individual  lighting  and  heating  apparatus  in  case  they  are 
used.  Of  course  the  use  of  non-combustible  cars  might  prove  ad- 
vantageous in  the  case  of  such  accident  or  collision,  as  preventing 
ignition  of  the  wreck,  but  it  should  be  remembered  that  any  severe 
short-circuit  would  immediately  open  the  breakers  in  the  sec- 
tion or  at  the  station.  Rear-end  collisions,  however,  should  not 
occur  under  proper  systems  of  signaling,  and  in  tunnels  certainly 
would  be  rendered  much  less  remote  of  occurrence  where  elec- 
tricity, instead  of  steam,  was  a  motive  power.  It  is  said  that  a 
steam  railroad  train  is  almost  the  safest  place,  according  to  the 
law  of  averages,  where  a  person  can  be,  but  as  the  possibilities  of 
signaling  and  automatic  blocking  are  even  superior  in  the  case  of 
a  high-speed  electric  train,  the  well-known  remark  about  safety 
of  steam  railroad  travel  must  be  modified  to  give  preference  to 
that  of  electric  railroading.  Nevertheless  the  question  of  fireproof 
cars,  as  presented  by  Mr.  Westinghouse,  like  any  statement  of 
opinion  which  he  makes,  is  worthy  of  the  most  serious  considera- 
tion on  the  part  of  both  railway  managers  and  car  builders,  and, 
we  have  no  doubt  that  it  will  bear  fruit  in  the  exercise  of  even 
greater  care  in  car  construction.  The  terrible  collision  in  the 
New  York  Central  Tunnel  has  "called  a  halt"  on  steam,  and  has 
climaxed  in  the  proposed  change  to  electricity.  We  are  quite 
confident  that  if,  while  the  adoption  is  being  made  of  the  new 
power,  Mr.  Westinghouse  can  see  it  surrounded  by  every  proper 
safeguard  and  precaution,  he  will  be  gratified  with  the  sense  of 
having  performed  a  duty  and  of  having  achieved  his  purpose. 

Our  own  columns  bear  witness  to  the  fact  that  Mr.  Westing- 
house has  before  this  raised  his  voice  in  behalf  of  safer  cars,  and 
in  calling  attention  to  the  specific  points  in  his  second  letter,  we 
hasten  to  say  that  the  sei  laments  there  expressed  are  in  reality 
not  new  to  him.  There  may  be  differences  of  opinion  as  to  the 
particular  methods  and  appliances,  but  the  fundamental  principles 
advocated  are  right,  and  sound,  and  true,  and  if  they  are  lived  up 
to,  not  only  will  lives  and  property  be  saved  now,  but  in  the  long 
run  the  advance  of  electric  traction  will  be  appreciably  accelerated. 

The  Eternal  Question  of  Taxation 

One  of  the  burdens  which  street  railway  companies  can  never 
rid  themselves  of  is  that  of  the  continual  attempts  to  increase  their 
burdens,  which  legislatures,  civic  federations,  citizens'  associa- 
tions, reformers  and  others  who  are  trying  to  put  the  world  right 
seek  to  put  upon  the  already  overburdened  corporations.  We  have 
heard  of  decreases  in  gross  receipts,  of  proceedings  in  insolvency 
and  the  appointments  of  receivers,  but  we  have  never  heard  of  a 
body  of  citizens  requesting  that  a  street  railway  company's  taxes 
should  be  decreased  therefor,  or  of  burdens  once  imposed  that 
have  been  removed.  This  is  an  old  and  familiar  story  to  railway 
companies,  but  is  suggested  again  by  two  instances  which  have 
occurred  during  the  last  week  in  New  York  State.  One  is  the 
summing  up  of  the  arguments  by  the  attorneys  for  the  New  York 
City  corporations  on  the  constitutionality  of  the  Ford  franchise 
bill  before  Judge  Robert  Earle,  who  has  been  appointed  referee 
in  the  application  made  by  the  corporations  taxed  under  the 
special  franchise  acts  for  a  review  of  the  assessments  placed  on 
their  special  franchise  by  the  State  Board  of  Tax  Commissioners. 
The  arguments  presented  by  these  attorneys,  especially  by  former 
Senator  David  B.  Hill,  who  is  chief  attorney  for  the  corporations, 
indicated  that  the  tax  was  unconstitutional  in  that  it  took  away 
from  the  local  assessors  the  right  to  assess  property  within  their 
boundaries,  that  it  was  impossible  of  intelligent  execution,  and 
that  the  method  employed  by  the  Tax  Commission  in  making 
assessments  was  unlawful  in  that  the  full  value  of  the  property  as 
determined  by  them  was  taken  as  the  taxable  value  instead  of  a 
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percentage,  as  in  all  other  assessments.  Of  course  no  decision 
by  the  referee  has  as  yet  been  rendered,  and  it  may  be  a  consider- 
able time  before  any  such  decision  can  be  expected,  so  that  the 
question  whether  franchises  are  property,  and  as  so,  taxable  in 
New  York,  is  still  undecided. 

Tbe  second  instance,  which  recalls  the  fact  that  street  railway 
companies  are  never  free  from  a  continual  harassment  is  a  letter 
recently  addressed  by  D.  Leroy  Dresser,  president  of  the  Mer- 
chants' Association  of  New  York  City  to  Mayor  Low,  calling  his 
attention  to  the  franchises  which  the  railways  of  that  city  are  en- 
joying, and  stating  that  in  his  opinion  "no  public  franchise  should 
hereafter  be  granted,  except  upon  terms  which  shall  assure  to 
the  people  of  this  city  a  reasonable  share  of  the  earnings  derived 
from  the  use  of  those  franchises.  The  public  burden  would  be 
very  greatly  lessened  if  proper  and  equitable  use  were  made  of 
this  hitherto  almost  neglected  source  of  public  revenue." 

This  has  a  familiar  sound,  but  as  long  as  arguments  of  this  kind 
are  confined  to  general  and  indefinite  statements,  the  person  who 
makes  them  is  on  comparatively  safe  ground.  It  is  a  somewhat 
curious  fact,  however,  that  protests  of  this  kind  are  not  considered 
as  sufficiently  convincing  unless  they  point  a  moral  by  some  ac- 
tual figures,  and  this  is  where  the  advocate  of  higher  taxes  gets 
beyond  his  depth.  On  this  point  Mr.  Dresser's  letter  says: 
"Street  railways,  including  both  surface  and  elevated  roads,  now 
occupy  nearly  600  miles  of  the  city's  streets.  The  ostensible 
capitalization  of  the  corporations  operating  these  lines  is  about 
$300,000,000.  Their  capitalized  value,  on  the  basis  of  recent  sales 
and  current  rates  of  interest,  is  at  least  $500,000,000.  A  very  large 
proportion  of  the  actual  capitalization,  represented  by  stocks  and 
bonds,  is  fictitious,  and  the  difference  between  the  actual  invest- 
ment of  the  corporations  and  the  present  salable  value  of  the 
properties  represents  the  proper  earning  powers  of  the  franchises. 
The  city  receives  nothing  whatever  from  most  of  the  franchises, 
and  has  never  received  more  than  $400,000  in  any  year." 

Let  us  see  what  the  report  of  the  Railroad  Commissioners  for 
the  State  of  New  York  has  to  say  on  this  point.  In  the  reports 
rendered  by  that  commission  the  taxes  proper  are  divided  into 
three  heads,  "Taxes  on  the  Property  Used  in  the  Operation  of  the 
Road,"  "Taxes  on  Earnings  and  Capita'  Stock,"  and  "Taxes  Ottoer 
Than  the  Above."  Part  of  these  taxes  are  paid  to  the  State  au- 
thorities and  part  to  the  city  authorities,  and  no  separation  is 
made  in  the  report  as  to  the  division  between  these  two  governing 
bodies,  but  as  far  as  the  company  is  concerned,  we  do  not  see  very 
much  difference  whether  the  tax  is  paid  to  the  city  or  the  State. 
The  amount  of  taxes  divided  into  the  three  divisions  mentioned 
paid  by  the  street  railway  companies  in  Manhattan  Borough  and 
Brooklyn  Borough  for  the  year  ending  June  30,  1900,  the  last 
report  available,  was  as  follows. 


Taxes  on 

property  used 

Taxes  on     Taxes  other 

in  operation 

earnings  and 

than 

of  road 

capital  stock 

above 

  $65,921 

$99,699 

*$706,054 

Metropolitan  Street  Railway... 

 '.  469,180 

254,029 

37,794 

  189,695 

36,805 

2,375 

Other  surface  street  railways 

in  Man- 

  13,214 

35,693 

415 

  $738,010 

$426,226 

$746,638 

Brooklyn  Rapid  Transit  

  529,546 

144,952 

22,222 

  23,715 

17,149 

1,065 

Other  surface  street  railways  in 

B'klyn.  862 

434 

Total  for  Brooklyn   

  $554,123 

$162,535 

$23,287 

Total  for  Manhattan  and  B'klyn..  1,292,133 

588,761 

769,923 

*  Includes  taxes  on  structure. 

As  will  be  seen,  the  total  taxes  paid,  $2,650,821,  are  more  than 

six  and  one-half  times  the 

maximum  cf  $400,000  mentioned 

in  the 

letter,  and  in  these  figures  is  not  included  any  of  the  taxes  paid 
by  the  railway  companies  in  Richmond,  Queens  or  Bronx  Bor- 
oughs. 

As  we  have  pointed  out  before,  however,  the  items  charged  as 
taxes  in  the  annual  reports  of  the  companies  by  no  means  include 


all  of  the  direct  return  made  to  the  public  for  the  use  of  streets. 
Under  this  heading  should  certainly  be  included  the  damages 
assessed  against  a  company  by  property  owners  for  injuries  done 
to  their  property  by  the  construction  and  operation  of  the  road. 
As  is  well  known,  the  Manhattan  Elevated  Railway  Company, 
which  is  included  in  the  category  of  the  Merchants'  Association 
among  the  street  railways,  has  paid  large  sums  by  order  of  the 
court  to  property  owners  along  its  line  who  have  suffered,  or 
who  have  been  considered  to  have  suffered,  by  the  operation  of  its 
trains  and  the  existence  of  its  structure.  These  damages  arc  just 
as  truly  a  payment  to  the  public  for  the  use  of  the  streets  as  if 
they  went  directly  into  the  city  treasury.  The  amount  is  paid  out 
by  the  railway  company,  and  the  only  difference  is  that  the  per- 
sons in  the  community  directly  injured  receive  the  recompense 
rather  than  those  who  are  not  directly  affected.  The  same  is  true 
of  the  amounts  paid  for  personal  injuries  by  the  railway  com- 
panies, as  in  this  case  also  the  persons  who  are  directly  injured 
by  the  operation  of  the  cars  on  the  streets  are  recompensed  by 
the  companies.  The  property  damages  paid  by  the  Manhattan 
Company  during  the  three  score  or  so  of  years  of  its  existence 
have  been  enormous,  but  as  the  Merchants'  Association  confines 
itself  to  any  one  year,  we  will  take  the  last  year  reported,  that  is 
the  year  ending  June  30,  1900,  and  add  these  figures  to  those  of 
the  taxes  proper.  This  is  done  in  the  following  table,  from  which 
it  will  be  seen  that  the  total  taxes  paid  now  aggregate  for  that 
single  year  the  enormous  sum  of  $5,123,512,  or  considerably  more 


than  twelve  times  the  greatest 

maximum  mentioned 

by  Mr. 

Dresser. 

Injuries  and 

damages 

Taxes 

(land  or  personal) 

Total 

$871,674 

$1,234,878 

$2,106,552 

Metropolitan   

761,002 

269,480 

1,030,482 

228,876 

66,630 

295.506 

Other  surface  lines  in  Manhattan  

49,323 

13,582 

62,905 

Total  for  Manhattan  

$1,910,875 

$1,584,570 

$3,495,445 

696,721 

797.790 

1,494,511 

Coney  Island  &  Brooklyn  

41,929 

89,400 

131,329 

Other  surface  railways  in  Brooklyn.... 

1,296 

931 

2,227 

Total  for  Brooklyn  

$739,946 

$888,121 

$1,628,067 

Total  for  Manhattan  and  B'klyn. 

2,650,821 

2,472,691 

5,123,512 

As  the  gross  receipts  from  passengers  carried  during  the  same, 
year  by  the  companies  in  question  amounted  to  only  a  little  more 
than  $40,000,000,  the  figures  in  the  tabic  above  show  that  more  than 
one-eighth,  or  more  than  I2j4  per  cent  of  all  the  receipts  from 
passengers,  was  paid  back  for  the  use  of  the  streets.  We  will  not 
discuss  here  the  extent  of  other  returns  made  to  the  public  in 
other  than  direct  payment,  such  as  the  giving  of  transfers  from 
one  line  to  another,  and  in  giving  longer  hauls  for  the  same  fare, 
but  we  should  like  to  ask  the  president  of  the  Merchants'  Associa- 
tion if  any  of  its  members  pays  12^  per  cent  of  his  gross  receipts, 
or  one-half,  or  one-quarter  of  this  amount  for  taxes.  Even  the 
amount  of  payment  demanded  and  paid  by  the  railway  companies 
under  the  name  of  "taxes"  amounts  to  more  than  6.6.  per  cent  of 
the  gross  receipts  from  passengers.  Do  the  merchants  of  New 
York  pay  as  much  as  this  on  their  annual  sales  of  merchandise? 

The  Coming  Convention  of  the  Railroad  Commissioners 

The  fourteenth  annual  convention  of  Railroad  Commissioners, 
which  will  be  held  at  Charleston,  S.  C,  on  Feb.  it,  1902,  will 
possess  considerable  interest  for  street  railway  companies.  As 
will  be  remembered,  the  Street  Railway  Accountants'  Association 
of  America  was  elected  last  year  to  honorary  membership  in  this 
association,  with  the  privilege  of  debate,  and  accorded  a  representa- 
tion of  three  at  all  subsequent  meetings  of  the  association.  The 
value  of  the  work  of  the  Street  Railway  Accountants'  Association 
has  also  been  attested  to  by  the  Railroad  Commissioners,  by  the 
adoption  by  them  of  the  standard  classification  of  construction 
and  operating  accounts.  At  the  Charleston  convention,  the  Street 
Railway  Accountants'  Association  will  be  represented  by  H.  C. 
Mackay,  (if  Milwaukee,  Wis.:  W.  V.  Ham,  of  Washington,  D.  C; 
C.  N.  Duffy,  < »f  Chicago,  111. 
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Attractive  Passenger  Waiting  Pavilion 


The  Everett-Moore  Situation 


The  artistic  possibilities  in  the  construction  of  a  waiting-room 
for  street  railway  passengers  is  illustrated  in  the  pavilion  shown 
on  this  page,  which  is  one  erected  during  the  past  year  by  the 
Union  Traction  Company  of  Philadelphia  on  a  small  triangle  of 
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PLAN  OF  WAITING  PAVILION  AT  PHILADELPHIA 

ground  bounded  by  Thirty-Third  Street,  Dauphin  Street  and 
Ridge  Avenue. 

This  location  is  directly  opposite  one  of  the  main  entrances  to 
Fairmount  Park,  and  at  a  point  which  the  cars  of  a  large  number 
of  lines  pass  or  from  which  they  start.  It  is  also  very  convenient 
for  the  visitors  to  the  park  in  summer,  particularly  the  ladies  and 
children  who  may  sometimes  be  caught  by  a  sudden  shower  and 


The    bankers'   committee   in   charge   of   the  Everett-Moore 
syndicate's     affairs     report     that     conditions     are  growing 
more    favorable    every    day.     According    to    latest  reports, 
out    of   $11,500,000  of  credits,    extensions    have    been  granted 
by  creditors  representing  more  than  $10,000,000. 
Engagements  have  been  arranged  with  several 
of  the  few  remaining  creditors,  and  it  is  be- 
lieved that  their  consents  will  be  secured  dur- 
ing the  present  week.    It  is  stated  that  thus  far 
only  two  creditors  have  demurred  to  signing 
the  agreement.    One  of  them  telegraphed  that 
he  was  satisfied,  but  that  he  could  not  reach 
his  partner,  and  the  other  did  not  refuse  to  sign, 
but  simply  said  he  would  wait  and  watch  de- 
velopments. 

The  Strang  Construction  Company,  which 
secured  the  first  receiver  for  the  Detroit  & 
Toledo  Shore  Line  Railway,  has  withdrawn 
its  application,  and  Receiver  Allen  F.  Edwards, 
who  was  appointed  through  the  efforts  of  Mr. 
Everett,  is  now  in  full  charge  of  the  property. 
The  Strang  Construction  Company  will  com- 
plete the  road  as  soon  as  possible. 

The  bankers'  committee  expects  to  dominate 
to  a  certain  extent,  in  the  affairs  of  all  of  the 
constituent  companies  controlled  by  the  syndi- 
cate. Under  its  direction  R.  W.  Judd  has  been 
appointed  to  succeed  John  Sherwin  as  treasurer 
of  the  Federal  Telephone  Company,  the  United 
States  Telephone  Company,  the  Cuyahoga 
Telephone  Company,  and  the  Reserve  Con- 
struction Company.  Representation  will  be  arranged  for  on  the 
boards  of  the  various  railway  companies,  this  having  already 
been  accomplished  in  the  cases  of  the  Cleveland  Electric  Railway 
and  the  Northern  Ohio  Traction  Company. 

In  accordance  with  a  previously  announced  plan  of  disposing 
of  certain  properties  not  actually  required  to  keep  the  main  trac- 
tion system  intact,  the  bankers'  committee  has  practically  decided 
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ATTRACTIVE  WAITING  PAVILION  NEAR  FAIRMOUNT  PARK,  PHILADELPHIA 


wish  some  shelter  while  wating  for  the  proper  car  to  take  them 
home. 

The  structure,  a  plan  view  of  which  is  also  shown  on  this  page, 
was  built  at  a  cost  of  about  $7,000,  not  including  the  expense  of 
plumbing  and  heating.  As  will  be  seen,  it  is  of  brick,  with  three 
waiting-rooms  on  the  west  side- — one  for  men,  one  for  women,  and 
a  small  room  for  the  inspector.  In  the  open  space  are  four  tracks 
through  which  the  cars  run  and  where  the  passengers  board  them. 
The  covering  over  this  space  is  ceiled  with  yellow  pine,  varnished. 


that  it  will  be  well  for  the  syndicate  to  dispose  of  its  interest  in  the 
London  (Ontario)  Street  Railway.  The  property  includes  28 
miles  of  track  in  London,  and  the  company  is  capitalized  at  $400,- 
000,  with  the  same  amount  in  bonds.  This  property  is  making  a 
fine  showing,  as  will  be  seen  by  reference  to  the  table  on  another 
page.  Some  time  ago  the  syndicate  was  offered  $180  a  share  for 
the  property,  but  the  offer  was  refused. 

The  Toledo  &  Monroe  Railway,  it  is  said,  has  been  permitted 
to  revert  back  to  its  former  owners,  Messrs.  C.  A.  Black,  J.  H. 
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Muckley  and  E.  M.  Fowler,  of  Detroit.  Under  the  purchase 
plan  for  this  road,  the  syndicate  paid  a  certain  amount  in  cash, 
and  the  road  was  turned  over  under  a  lease  which  expired  Jan. 
1,  1902,  at  which  time  the  purchase  of  the  road  was  to  be  com- 
pleted, or  the  road  turned  back  to  the  original  owners.  The  cash 
deposit  was  forfeited  and  the  earnings  of  the  road,  minus  the 
operating  expenses,  turned  over  to  the  original  owners.  Jan.  1 
a  fifteen-days'  extension  to  the  agreement  was  made,  but  as  the 
syndicate  was  unable  to  carry  out  its  plan,  the  former  owners  took 
possession.  It  is  understod  that  Manager  Allen  F.  Edwards  will 
be  retained  for  the  present,  and  the  road  operated  as  heretofore, 
but  as  an  independent  proposition.  This  property  is  not  actually 
required  in  the  system  of  the  syndicate.  In  connection  with  the 
northern  portion  of  the  Detroit  &  Toledo  Shore  Line,  it  was  the 
plan  to  use  it  as  part  of  the  through  line  between  Toledo  and 
Detroit;  in  fact,  cars  have  been  operated  through  for  several 
weeks  past.  But  as  soon  as  the  lower  portion  of  the  Shore  Line 
is  completed,  the  Toledo  &  Monroe  would  not  be  required. 

It  is  stated  that  the  bankers'  commitee  is  taking  steps  toward 
the  early  termination  of  the  receivership  of  the  Lake  Shore  Elec- 
tric Railway.  Through  service  on  this  line  has  been  inaugurated, 
and  it  will  soon  be  yielding  excellent  returns. 

Chairman  Newcomb  of  the  bankers'  committee  stated  Monday 
that  there  was  a  possibility  that  the  property  of  the  Detroit 
United  Railway  might  be  offered  for  sale.  He  said:  "The  Detroit 
properties  are  in  fine  shape  and  a  magnificent  investment,  and 
can  be  disposed  of  at  absolutely  fair  and  no  upset  price.  Bidders 
on  this  property  would  be  willing  to  pay  what  it  is  worth."  The 
money  received  from  this  property  would  be  used  to  meet  obliga- 
tion on  telephone  accounts.  No  definite  action  in  regard  to  the 
sale  of  any  properties  will  be  taken  until  the  committee  becomes 
absolutely  operative,  that  is,  when  every  consent  to  the  extension 
has  been  turned  in. 

At  the  suggestion  of  the  bankers'  committee  in  charge  of 
Everett-Moore  affairs,  the  Securities  Company,  of  Cleveland, 
which  was  organized  some  months  ago  with  $1,000,000  to  finance 
the  syndicate's  projects,  will  wind  up  its  affairs.  The  plan  was  to 
market  many  of  the  securities  of  the  syndicate,  besides  doing  a 
general  trust  business.  Fred  S.  Borton  was  president,  Charles  W 
Wason,  vice-president,  and  George  H.  Bender,  secretary-treas- 
urer of  the  company.  Because  of  the  determination  to  liquidate  the 
company  Mr.  Borton  was  re-elected  secretary  of  the  Cleveland 
Electric  Railway,  and  will  resume  his  former  position.  C.  H. 
Price,  who  became  assistant  secretary,  will  again  become  cashier, 
and  the  office  of  assistant  secretary  will  be  abolished. 

The  annual  meeting  of  the  stockholders  of  the  Cleveland  Elec- 
tric Railway  was  held  Nov.  15.  The  only  change  made  in  the 
officers  and  directors  was  the  election  of  George  H.  S.  Russell, 
a  well-known  banker,  as  treasurer  in  place  of  E.  L.  W.  Moore, 
and  the  election  of  Calvery  Morris  as  a  director  in  place  of  Mr. 
Moore.  The  officers  and  directors  are  as  follows:  H.  A.  Everett, 
president;  R.  A.  Harmon,  vice-president;  George  S.  Russell, 
treasurer;  F.  S.  Borton,  secretary.  H.  A.  Everett.  Charles  L. 
Pack,  R.  A.  Harman.  Calvery  Morris,  Charles  W.  Wason,  Horace 
E.  Andrews,  Myron  T.  Herrick,  James  Parmelee,  John  J.  Stanley, 
directors.  Messrs.  Morris,  Herrick  and  Russell  are  supposed  to 
represent  the  bankers'  committee  in  charge  of  affairs.  The  propo- 
sition to  increase  the  capital  stock  of  the  company  $1,000,000  was 
not  considered,  and  therefore  fails. 

  • 

Improvements  at  Salt  Lake  City 

On  Aug.  1,  1 901,  control  of  the  Salt  Lake  Rapid  Transit  Com- 
pany, with  its  31  miles  of  track,  passed  into  the  hands  of  the  Salt 
Lake  City  Railway,  giving  the  new  concern  76]/2  miles  of  road, 
and  the  properties  were  consolidated  as  the  Consolidated  Railway 
&  Power  Company,  with  Charles  L.  Rood  as  president.  The 
Consolidated  Railway  &  Power  Company  now  controls  most  of 
the  street  railway  lines  of  Salt  Lake,  the  sole  exception  being  the 
West  Side  Rapid  Transit,  operating  12  miles  of  steam  and  electric 
line. 

During  the  year  the  company  has  added  to  its  equipment  2l/2 
miles  of  track  on  Seventh  East  Street.  To  Culder's  Pa-k,  on  West 
Temple  Street,  half  a  mile  has  been  built,  and  the  track  on  Third 
South  Street  has  been  doubled.  In  all  $l/2  miles  of  track  have  been 
laid.  The  company  is  laying  72-lb.  rails  in  the  paved  district  of  the 
city,  and  the  double  track  on  West  Second  South  Street  will  be 
thus  relaid  as  soon  as  the  paving  company  completes  its  work. 
Plans  for  extensions  to  Bingham  Jrnction  and  Bingham  have 
been  drawn,  but  the  movement  at  present  is  not  fully  decided  on. 
The  company  was  intending  also  to  build  a  $300,000  power  plant 
on  the  west  side  during  the  coming  year,  but  it  was  decided  that 
the  present  sources  of  power  could  be  sufficiently  enlarged  to 
meet  all  demands  for  some  time  to  come.  However,  the  company 
is  prepared  to  take  the  steps  when  the  exigencies  of  the  situation 
demand  it. 


The  Design  and  Construction  of  Fly-Wheels  for  Slow- 
Speed  Engines  for  Electric  Lighting  and 
Traction  Purposes  * 


BY  A.  MARSHALL  DOWNIE,  B.  Sc. 


In  all  mechanisms  such  as  the  steam  engine,  where  reciprocat- 
ing motion  is  transformed  into  rotary  motion,  the  effort  produc- 
ing that  rotation  is  bound  to  vary  in  amount,  no  matter  how  con- 
stant the  force  producing  the  reciprocatory  motion;  and  a  corre- 
sponding acceleration,  positive  or  negative,  occurs  simultaneously 
with  the  change  of  effort.  Further,  in  all  systems  where  energy 
is  utilized  the  demand  is  necessarily  subject  to  fluctuations.  In 
order  that  the  system  may  be  as  efficient  as  possible  it  is  important 
that  the  supply  should  as  nearly  as  possible  coincide  with,  or  bear 
a  direct  ratio  to,  the  demand.  In  the  design  of  apparatus  for  the 
transformation  of  mechanical  into  electrical  energy,  the  question 
of  uniformity  of  speed  in  the  prime  mover  is  a  vital  one,  and  the 
fulfilment  of  the  conditions  above  mentioned  is  subject  to  the 
proviso  that  the  velocity  of  rotation  must  be  kept  as  nearly  as 
possible  constant,  or  at  least  must  only  vary  within  certain  de- 
fined limits.  In  order  to  realize  these  conditions  fly-wheels  and 
governors  are  employed,  each  having  a  special  function  to  fulfil. 

In  the  following  remarks  the  design  and  application  of  fly- 
wheels to  large  slow-speed  engines  for  electric  lighting  and  trac- 
tion will  be  briefly  discussed. 

In  engines  for  driving  electric  generators,  either  for  lighting  or 
power,  the  need  for  speed  regulation  is  perhaps  greater  than  for 
any  other  class  of  work,  and  the  fluctuations  in  the  external  load 
are  greater  and  more  sudden  than  in  any  other  service,  with  one 
or  two  exceptions.  The  duty  of  the  fly-wheel  is  to  control  the 
tendency  to  change  of  speed  due  to  inequality  in  amount  of 
internal  effort  in  the  engine,  and  the  function  of  the  governor  is 
to  limit  the  variation  which  arises  from  change  in  the  amount  of 
the  external  load.  The  scope  of  this  paper  is  confined  to  the  part 
undertaken  by  the  fly-wheel. 

An  ordinary  reciprocating  engine  performs  one  complete  cycle 
of  operations,  so  far  as  we  are  presently  concerned,  in  two  strokes 
of  the  piston,  or  one  complete  revolution  of  the  crank  pin.  During 
that  time  the  effort  or  pressure  on  the  piston  changes  from  a 
maximum  at  admission  to  a  minimum  at  releast,  and  again  on 
the  return  stroke  from  a  maximum  at  admission  on  the  opposite 
side  of  the  piston  to  a  minimum  at  release  on  the  same  side.  At 
the  same  time,  the  component  of  that  effort,  resolved  tangentially 
to  the  crank-pin  circle,  varies  in  a  somewhat  similar  manner;  but 
this  "crank-pin  effort,"  as  it  is  called,  is  modified  by  the  finite 
length  of  the  connecting  rod  and  the  inertia  of  the  reciprocating 
and  rotating  parts  of  the  engine.  The  effect  of  the  finite  length 
of  the  connecting  rod  is  to  produce  the  maximum  effort  on  the 
crank  pin,  at  a  position  on  the  crank-pin  circle  nearer  the  inner 
dead  center  than  would  be  the  case  were  the  connecting  rod  of 
infinite  length;  and  the  change  of  effort  is  more  rapid  and  less 
symmetrical  throughout  the  revolution.  The  influence  of  the  in- 
ertia of  the  reciprocating  parts  is  important  in  all  large  engines 
where  the  moving  parts  have  great  mass  and  their  actual  velocity 
is  considerable,  although  the  number  of  revolutions  in  a  given 
time  may  be  small.  The  effect  of  inertia  may  be  considered  as 
a  force  acting  in  opposition  to  the  steam  pressure  at  the  inner 
dead  center,  and  in  conjunction  with  it  at  the  outer  dead  center. 

A  complete  crank-effort  diagram  was  shown  for  a  compound 
vertical  engine  designed  to  develop  1650  ihp,  the  cylinders  being 
28  ins.  and  58  ins.  in  diameter  respectively,  by  48  ins.  stroke,  with 
a  steam  pressure  of  150  lbs.  per  sq.  in.,  and  a  speed  of  83  revolu- 
tions per  minute.  The  cranks  are  at  right  angles,  and  the  con- 
necting rod  is  five  cranks  in  length.  The  steam  is  superheated 
and  the  clearance  space  is  small,  so  that  the  curve  of  expansion 
will  not  fall  greatly  below  that  obtained  in  an  ideal  indicator  dia- 
gram. The  indicator  diagrams  have  been  drawn  for  each  cylinder 
in  their  relative  positions,  and  the  exhaust  line  of  the  high-pres- 
sure cylinder  and  the  admission  line  of  the  low-pressure  cylinder 
computed  in  the  usual  manner,  having  regard  to  the  receiver 
volume. 

The  mass  of  the  reciprocating  parts  supposed  to  be  concentrated 
at  the  radius  of  the  crank-pin  circle,  and  moving  with  a  velocity 
corresponding  to  the  normal  speed  of  83  revolutions  per  minute, 
produces  forces  of  35,000  lbs.  at  the  inner  dead  center,  and  24,000 
lbs.  at  the  outer  dead  center  for  the  high-pressure  cylinder,  and 
40,000  and  28,000  lbs.  respectively  for  the  low-pressure  cylinder. 
These  were  reduced  to  pressures  per  square  inch  of  piston  area 
and  plotted  to  the  same  scale  as  the  indicator  diagrams  are  drawn. 
The  combined  effort  due  to  both  cylinders  in  their  relative  posi- 
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tion  was  determined  and,  for  convenience,  plotted  on  a  straight 
line,  equal  in  length  to  the  circumference  of  the  crank-pin  circle 
as  base.  The  area  of  the  figure  thus  obtained  (which  was  evi- 
dently the  integral  of  the  product  of  effort  and  space),  gave  the 
total  work,  and  a  straight  line  could  be  drawn  indicating  the 
mean  effort.  The  line  of  actual  effort  cut  the  line  of  mean  effort 
in  8  points.  Between  any  consecutive  two  of  these  points  the 
effort  on  the  crank  pin  reaches  a  maximum  or  a  minimum  value, 
and  the  area  included  between  the  actual  effort  line  and  the  mean 
effort  line  from  one  point  to  the  next  is  called  a  fluctuation  of 
energy.  The  largest  of  these  areas,  be  it  positive  or  negative,  is 
called  the  fluctuation  of  energy,  and  the  ratio  of  this  quantity  to 
the  total  work  done  in  one  revolution  is  called  the  coefficient  of 
flluctuation  of  energy,  and  is  denoted  in  what  follows  by  the  letter  k. 


conditions  can  be  simply  expressed  as  a  mathematical  formula 
involving  the  use  of  certain  constants  whose  values  will  be  given 
later. 

If  E  be  the  total  energy  stored  in  a  fly-wheel  of  weight  W 
(supposed  to  be  concentrated  at  the  radius  of  gyration) 
when  moving  with  a  mean  peripheral  velocity  of  V0  feet 
per  second, 

A  E  the  fluctuation  of  fly-wheel  energy  or  energy  stored  in 
the  fly-wheel  when  changing  from  the  minimum  velocity 
Vi  through  V0  to  the  maximum  Va, 
w  the  work  done  by  the  engine  in  one  revolution,  and 
q  the  coefficient  of  speed  variation  allowable  between  the 
maximum  and  minimum  limits: 

Then 


Table  I. 

Particulars  Regarding  Fly-Wheels  for  Lighting  and  Traction  Engines. 


Description  of  Engine 

Description  of 
Generator 

Ihp  of 
Engine 

Output  of 
Generator 
per  Ehp 

Total  Weight  of 
Fly-wheel  and 
Rotor 

Foot-tons 
of  Energy 
at  Normal 
Speed 
per  Ehp 

Probable 
Value 
of  K 

Corre- 
spond- 
ing 
Value 

of  q 

Remarks 

Vertical  3-cylinder  compound,  by  Messrs. 
E.  P.  Allis  &  Co. 
2 

Cylinders  42  in.  and      •      x  60  in.  stroke. 
3                             oil  in. 

75  revolutions  per  minute. 

Three-phase  alternator, 
bv  Thomson-Houston 

Co. 

4,000 

2,500  kw 
3,400  ehp 

Fly-wheel  100  tons 
Rotor   -     50  " 

4 

.035 

1 
60U 

As  made  for  Glasgow  Corporation 
Tramway  Power  Station. 

Horizontal  4-cylinder  tandem  triple-expan- 
sion, by  the  Nurnberg  Engineering  Co. 

Cyls.  27%",  43%",  and           x  63"  stroke. 
72  revolutions  per  minute. 

Three-phase  alternator, 
by  Helios  E.  C.  Co. 

2,800 

1,700  kw 
2,300  ehp 

Fly-wheel 
generator  76  tons 

3.5 

.022 

1 

2,500 

As  exhibited  at  Paris,  1900,  on 
lighting  load. 

Vertical  side  by  side  compound,  by  Nurn- 
berg Engineering  Co. 
Cylinders  30%  in.,  49  in.  and  71  in.  x 
43%  in.  stroke. 
84  revolutions  per  minute. 

Three-phase  alternator 
650  kw,  and  direct 
current  generator  750 
kw,  by  Schuckert  Co. 

2,400 

3,500  kw 
2,000  ehp 

Fly-wheel    40  tons 
A  C.  Rotor  30  " 
C.  C.     "     26  " 

3.5  ' 

.07' 

1 

500 

As  exhibited  at  Paris,  one-half  on 
lighting  and  one-half  on  power. 

Vertical  4-cylinder  tandem  triple  expan- 
sion, by  Borsig,  Berlin. 

2 

Cyls.  30  in.,  46  in.  and  cgj^.  x  48  in.  stroke. 
90  revolutions.    Cranks  at  180°. 

Three-phase  Siemens 
and  Halske  gene- 
rator. 

2,500 

1,600  kw 
2,200  ehp 

Fly-wheel  39  tons 
Rotor   -   32  " 

3.6 

.1 

1 

380 

As  exhibited  at  Paris,  1900,  on 
lighting  load. 

Vertical  cross  compound,  by  Societe  Fran- 

cais  de  Construction  Mecanique. 
Cylinders  32  in.  and  68  in.  x  48  in.  strcke. 
75  revolutions  per  minute. 

Three-phase  alternator, 
by  Thomson  -  Hous- 
ton Co. 

1,750 

1,000  kw 
1,450  ehp 

Fly-wheel  69  tons 
Rotor   -   24  " 

4.5 

.065 

1 

600 

As  exhibited  at  Paris,  1900,  on 
lighting  load,  but  intended  ulti- 
mately for  traction  work. 

Vertical  side  by  side  compound,  by  Societe 

Alsacienne  de  Construction  Mecanique. 
Cyls.  33%  in.  and  53%  in.  x  48  in.  stroke. 
75  revolutions  per  minute. 

Direct-current  gene- 
rator, by  Thomson- 
Houston  Co. 

1,500 

950  kw 
1,250  ehp 

Fly-wheel  30  tons 
Rotor   -    19  " 

2.4 

.07 

1 

280 

As  exhibited  at  Paris,  1900,  on 
lighting  load. 

Vertical  side  by  side  compound,  by  Messrs. 

D.  Stewart  &  Co.,  Ltd. 
Cylinders  28  in,,  and  58  in.  x  48  in.  stroke. 
84  revolutions  per  minute. 

Three-phase  alternator, 
by  Oerlikon  Co. 

1,620 

1,000  kw 
1,340  ehp 

Fly-wheel  rotor 
45  tons 

2.8 

.07 

1 

370 

As  being  made  for  Dublin  Cor- 
poration Electric  Lighting. 

Vertical  cross-compound,  by  Messrs.  D. 
Stewart  &  Co.,  Ltd. 
Cylinders  22  in.  and  44  in.  x  42  in.  sttoke. 
90  revolutions  per  minute. 

Three-phase  alternator, 
by  Thomson- Hous- 
ton Co. 

800 

500  kw 
650  ehp 

Fly-wheel  33  tons 
Rotor   -   10  " 

4.5 

.065 

1 
650 

As  made  for  Glasgow  Corporation 
Power  Station. 

In  considering  the  effect  this  fluctuation  of  effort  has  on  the 
speed  of  the  engine  it  was  seen  that  at  the  beginning  of  the  revo- 
lution the  effort  was  less  than  the  mean,  but  was  increasing.  Un- 
til the  effort  reaches  the  mean,  energy  is  abstracted  from  the 
engine  at  a  greater  rate  than  it  receives  it,  and  the  velocity  of 
the  moving  parts  will  decrease.  As  soon  as  the  effort  exceeds  the 
mean,  energy  is  imparted  to  the  moving  parts  at  a  greater  rate 
than  it  is  extracted  therefrom,  and  their  velocity  will  thus  increase 
until  the  effort  again  reaches  the  mean,  when  the  velocity  will 
have  reached  a  maximum  value.  During  the  time  which  elapses 
until  the  actual  effort  curve  again  cuts  the  mean  line,  the  velocity 
again  diminishes  to  a  minimum  at  that  point,  and  so  on  through- 
out the  revolution.  Each  fluctuation  of  energy  will  have  its  corre- 
sponding change  of  speed  in  the  engine,  and  the  range  of  speed 
variation  will  depend  on  the  mass  in  the  moving  parts  and  their 
capacity  for  storing  energy.  By  far  the  largest  mass  in  the  mov- 
ing system  is  that  of  the  fly-wheel,  and  the  problem  to  be  solved 
in  fly-wheel  design  is  the  determination  of  the  dimensions  and 
mass  of  a  fly-wheel,  such  that  it  shall  be  able  to  store  or  give 
out  an  amount  of  energy  equal  to  that  represented  by  the  area  of 
the  largest  fluctuation  of  energy  while  changing  in  speed  from 
one  fixed  limit  to  another,  the  limits  being  fixed  beforehand  by 
consideration  of  the  class  of  work  which  the  engine  is  designed  to 
perform. 

The  question  of  the  weight  of  the  fly-wheel  to  fulfil  certain 
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From  which  it  will  be  seen  that  the  mass  of  the  fly-wheel  is 
directly  proportional  to  the  coefficient  of  fluctuation  of  energy 
and  the  horse-power,  and  inversely  proportional  to  the  coefficient 
of  variation  of  velocity  and  the  square  of  the  speed.  It  would 
thus  be  economical  of  material  to  run  the  fly-wheel  with  a  high 
peripheral  velocity,  but  as  the  intensity  of  the  stress  in  the  material 
due  to  centrifugal  force  is  independent  of  the  cross-sectional  area 
of  the  rim,  and  varies  as  the  square  of  its  linear  velocity,  the 
maximum  safe  speed  of  a  fly-wheel  is  limited  by  the  strength  of 
the  material  composing  it.    In  the  majority  of  cases  the  material 
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is  cast  iron,  and  it  is  found  that  the  safe  tensile  working  stress  is 
reached  with  a  maximum  peripheral  velocity  of  about  100  feet  per 
second,  which  would  correspond  to  about  from  80  to  90  feet  per 
second  on  the  mean  circumference,  the  maximum  stress  due  to 
centrifugal  force  then  being  about  iooo  lbs.  per  sq.  in. 

The  value  of  the  coefficient  q  depends  on  the  service  to  which 
the  engine  is  put,  and  sometimes  on  the  practice  of  the  makers  of 
the  plant.  For  ordinary  lighting  loads  with  continuous  current 
plants  the  coefficient  q  generally  varies  from  -j  '> <>  to  5i0-.  For 
alternators  in  parallel  on  lighting  loads,  q  varies  from  5^  to  -j^, 
and  for  traction  work  the  value  is  anything  from  to  or 
even  more.  For  example,  Messrs.  Sulzer  Freres  say  u^rfor 
lighting  and  -^a  ror  traction.  Continental  makers  in  general  do 
not  ask  for  such  great  regularity  as  American  and  British  makers, 
as  may  be  seen  from  a  comparison  given  in  Table  I.  The  fly- 
wheels in  American  traction  engines  give  values  of  from  ji-n  to 
ifsV  and  the  writer  knows  of  a  recent  case  in  which  a  British  firm 
of  electrical  engineers  required  a  regularity  of  ^  for  alterna- 
tors on  a  lighting  load. 

The  quantity  or  ratio  q  is  sometimes  expressed  differently  in 
connection  with  electrical  work  as  a  certain  number  of  "elec- 
trical degrees"  of  variation  per  impulse.  This  method  is  very 
largely  adopted  in  America,  and,  the  writer  believes,  was  first 
used  by  the  General  Electric  Company  of  New  York,  but  the  two 
methods  of  expression,  although  different  in  form,  are  identical  in 
substance,  as  the  following  explanation  will  show. 

In  a  multipolar  generator  having  p  pairs  of  poles,  the  number  of 
degrees  described  by  each  pair  of  poles  in  one  cycle  is  360,  so  that 
the  total  number  of  electrical  degrees  described  is  p  X  360  per 
revolution.  In  a  compound  engine,  such  as  we  have  under  con- 
sideration, the  number  of  impulses  per  revolution  is  four,  so  that 

the  number  of  degrees  described  in  one  impulse  is     x  3  0 

4 

If  <p  is  put  for  the  permissible  total  variation  expressed  in  de- 
grees we  have  a  ratio  S  =  —  which  should  correspond  with 

"q"  as  given  above. 

A  common  value  for  ©  is  6°,  a  30  increase  or  lag  from  the 
mean,  and  this  in  a  60-pole  generator  would  give  a  value  of  S  = 

or  —  ,  a  result  which  agrees  closely  with  q  as  adopted 
90  x  30  450 

in  good  American  practice. 

The  coefficient  of  fluctuation  of  energy  is  perhaps  the  most  im- 
portant factor  in  fly-wheel  design,  and  the  most  difficult  to  de- 
termine, and  it  is  mainly  for  this  purpose  that  crank-effort  dia- 
grams must  be  constructed. 

Tables  II.  and  III.  give  numerical  results  for  fluctuation  of 
energy  and  fluctuation  of  effort,  deduced  from  the  diagrams  made 
from  the  engines. 

Passing  to  the  question  of  the  actual  design  and  construction  of 
the  fly-wheel,  it  will  be  well  to  consider  the  nature  and  distribution 
of  the  stresses  in  its  various  parts  when  in  motion  under  working 
conditions. 

Fly-wheels,  as  generally  made,  consist  of  rim,  arms  and  boss, 
and  these  are  either  all  cast  in  one  or  made  of  separate  pieces 
and  jointed  together  according  to  the  size  of  the  wheel,  and  the 
service  to  which  it  is  to  be  put. 

The  stress  in  the  rim  is  made  of  a  tensile  stress  normal  to 
the  radial  cross-section,  due  to  centrifugal  force,  and  a  compres- 
sive stress  at  the  inner  side  of  the  rim  with  a  tensile  stress  at  the 
outer  side,  due  to  the  bending  moment  produced  by  the  pressure 
of  centrifugal  force  on  the  part  of  the  rim  between  any  two  con- 
secutive arms,  being,  in  fact,  analogous  to  the  stress  produced  at 
the  mid-section  of  a  beam  fixed  at  each  end  and  loaded  uniformly. 
On  the  whole,  the  net  stress  is  a  tensile  one,  increasing  in  in- 
tensity from  the  inner  edge  of  the  rim  outward. 

As  has  been  remarked  before,  the  ''hoop"  tension,  due  to  cen- 
trifugal force,  is  independent  of  the  cross-section  of  the  rim,  and 
depends  only  on  the  specific  gravity  of  the  material  composing  it 
and  its  linear  velocity.  The  determination  of  the  stress  in  this 
case  is  analogous  to  the  similar  calculation  of  the  stress  on  a 
longitudinal  joint  in  a  boiler,  if  for  the  steam  pressure  we  substi- 
wv1 

tute  a  force-pressure  =  — ;>  where  w  is  the  weight  of  the  unit 

length  of  the  rim  of  unit  thickness. 

Tn  cast  iron,  weighing  450  lbs.  to  the  cubic  foot,  the  stress  per 

VI 

square  inch  due  to  centrifugal  tension,  in  pounds,  is  equal  to  —  > 

where  v  is  the  velocity  of  the  rim  in  feet  per  second.  As  regards 
the  stresses  set  up  by  bending,  the  portion  of  the  rim  extending 
from  one  arm  to  the  next  may  be  considered  as  a  beam  fixed  at 

both  ends,  and  loaded  uniformly  with  W  =    —    lbs.  per  foot  of 

length,  where  w  is  the  weight  of  rim  per  foot.    Under  these  con- 


ditions there  will  be  a  point  of  contrary  flexure  at  one  quarter  of 
the  span  from  each  arm,  where  the  bending  moment  =  O,  and 
the  maximum  bending  moment  will  be  at  the  center,  and  will  be 

W/2  . 

equal  to  if  the  fixing  at  the  arms  be  perfectly  rigid.    But  the 

fixing  can  hardly  be  considered  as  quite  rigid,  owing  to  the  arm 
being  a  more  or  less  flexible  column,  and  its  attachment  to  the 
rim  being  at  the  under  side  only,  so  that  it  may  be  considered  as 
something  between  a  rigid  fixing  and  a  simple  support.    In  the 

W/2 

latter  case  the  maximum  bending  moment  would  be  -g— '  therefore 

the  actual  denominator  may  be  taken  as  something  between  8 
and  12. 

Table  II. 

Fluctuation  of  Energy 


Values  of  K  Supposing 

Length  of  Con- 
necting 
Rod 

Remarks 

One 
Crank 

Two 
Cranks  at 
Right 
Angles 

Two 
Cranks 
at  180° 

Three 
Cranks  at 
120° 

.0152 

.01055 

.00325 

Infinite 

Uniform  pressure 
on  piston 

Inertia  neglected 

.1245 

.0314 

.16 

.0084 

Six  cranks 

1.12 

.0600 

.025 

Five  cranks 

Actual  diagram 
Inertia  included 

.1358 

.0418 

.0115 

Four  cranks 

Uniform  pressure 

.108 

Not  given 

H.M.S.  Nelson. 
Cotterill  p.  229 

Table  III. 

Fluctuation  of  Crank:  Effort 


Ratio  ) 

to      >  for 
Mean  \ 

One 
Crank 

Two 
Cianks 
at  Right 
Angles 

Two 
Cranks 
at 
180" 

Three 
Cranks 
at  120° 
t.e. 

1.047 

Length  of 
Connecting 
Rod 

Remarks 

1.57 

1  112 

Infinite 

Uniform 
pressure  on 
piston 
Inertia  neglected 

Minimum  

0 

.785 

.907 

1.02 

1 .32 

1.077 

Four 
Cranks 

Uniform 
pressure  on 
piston 
Inertia  neglected 

Minimum  _. 

0 

.785 

.794 

Maximum.  

2.09 

1.415 

1.62 

1.179 

Five 
Cranks 

Actual  diagram 
Inertia  included 

Minimum.-  

0 

.594 

0 

.738 

Maximum  

1.52 

Not  given 

H.M.S.  Nelson 
Cotterill  p.  229 

Minimum.   

.6 

This  expression  would  hold  good  for  a  fly-wheel  with  a  joint- 
less  rim.  In  large  and  heavy  fly-wheels,  however,  such  as  those 
under  consideration,  joints  are  necessary  for  convenience  ol  cast- 
ing, handling,  and  erecting.  If  the  joint  be  made  midway  be- 
tween the  arms,  and  we  consider  it  as  lacking  in  rigidity  com- 
pared with  the  solid  rim,  each  portion  of  the  rim,  as  an  extreme 
case,  may  be  considered  as  a  cantilever  fixed  at  each  arm,  and  the 
maximum  bending  moment  will  then  be  at  its  junction  with  the 
W/2 


arm,  and  will  have  a  value  — ; 


If  the  joint  be  at  the  arm,  then, 


with  the  same  assumptions  as  before,  the  segment  of  the  rim  will 
be  under  the  same  conditions  as  a  beam  supported  at  both  ends, 
the  maximum  bending  moment  being  at  the  center  and  equal  to 
W/2 

— g —  as  before. 

The  joint  is  generally  placed  midway  between  the  arms,  but  it 
would  certainly  be  advantageous  in  designing  a  fly-wheel,  as  in 
designing  a  built  girder,  to  put  the  joint  at  the  point  of  contrary 
flexure,  where  the  bending  moment  is  zero,  i.  c,  at  a  point  about 
one-quarter  of  the  span  from  one  end.  This  should  present  no 
difficulty  from  the  point  of  view  of  construction,  machining,  and 
erection.  No  doubt  if  we  assume,  as  before,  that  the  rim  at  the 
joint  is  lacking  in  rigidity,  the  placing  of  the  joint  as  last  men- 
tioned would  have  the  effect  of  increasing  the  maximum  stress  due 

to  bending,  to  an  amount  =  9  but  it  would  remove  the  point 
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at  which  such  stress  occurs  to  a  position  where  the  rim  is  quite 
solid,  and  therefore  more  able  to  resist  the  stress;  in  any  case 
the  joint  would  have  a  certain  amount  of  rigidity,  and  thus  pre- 
vent the  stress  reaching  the  value  indicated. 

The  stresses  in  the  arms  are  principally  tensile,  and  due  to  the 
centrifugal  force  of  their  own  mass  and  the  proportion  of  the 
centrifugal  force  in  the  rim  transmitted  to  them.  There  is  also 
the  shearing  stress  at  their  junction  with  the  hub,  arising  from  the 
transmission  of  the  force  producing  positive  or  negative  accelera- 
tion between  shaft  and  rim,  and  a  bending  moment  due  to  the 
same  cause. 

If  F  be  the  centrifugal  force  tending  to  separate  one-half  of  the 
rim  from  the  other,  and  n  the  number  of  arms,  it  can  be  shown 
that  the  portion  of  this  force  borne  by  each  arm,  if  the  rim  joints 
are  so  made  that  the  whole  stress  comes  upon  the  arms,  will 

be   F,  and  this  necessitates  a  cross  section  in  each  arm  of 

n 

from  one-half  to  three-quarters  of  that  in  the  rim  to  resist  this 
force  alone.  Such  a  contingency,  however,  should  never  arise  in 
practice,  as  the  rim  should  be  rigid  enough  to  take  most  of  the 
stress  due  to  its  own  centrifugal  force.  The  combined  cross- 
sectional  area  of  the  arms  in  well-designed  wheels  of  the  type 
under  consideration,  is  generally  from  two  to  three  times  the  cross 
section  of  the  rim.  The  strength  ot  the  arms  as  beams  fixed  at 
the  inner  end  and  loaded  at  the  outer  end  with  the  force  required 
to  produce  an  acceleration,  positive  or  negative,  in  the  mass  of 
one  segment,  while  changing  the  velocity  through  the  limits  spe- 
cified in  the  time  elapsing  between  two  consecutive  points  of 
coincidence  of  the  actual  and  mean  crank-effort  lines  (e.  g.  in  Fig. 
1  one-eighth  of  one  revolution  or  .09  second)  should  also  be  con- 
sidered, and  this  together  with  the  resistance  to  shearing  by  the 
same  load  should  not  tax  the  material  above  one-eighth  of  its 
ultimate  strength. 

The  fixing  of  the  arms  to  the  hub  is  usually  by  means  of  bolts 
or  cotters,  and  their  strength  in  double  shear  should  be  equal  to 
that  of  the  arm  in  shear  or  tension,  whichever  is  greater. 

Several  forms  of  rim  joints  are  in  general  use  for  fly-wheels, 
and  among  the  principal  may  be  mentioned  the  following:  (1) 
Flanged  and  bolted,  (2)  dowel-plate  and  cotters,  (3)  arrow-headed 
bolts,  (4)  links  and  lugs. 

The  following  points  regarding  the  construction  of  these  dif- 
ferent forms  of  joints  are  worthy  of  note: 

(1)  In  the  flanged  and  bolted  joints,  the  bolts  should  be  as 
near  the  rim  as  possible,  consistently  with  getting  a  deep 
flange.  The  bolts  should  be  carefully  fitted  at  each  end 
and  cleared  in  the  center,  so  that  the  stress  on  them 
should  be  tensile  rather  than  shearing.  They  should  all 
be  initially  stressed  by  screwing  up  if  possible  to  the 
same  amount. 

(2)  The  accurate  machining  and  fitting  of  the  dowel-plate  and 
cotter  joint  is  most  important.  It  should,  of  course,  be  so 
designed  that  the  strength  of  the  cast  iron,  cotters,  and 
portion  of  the  dowel-plate,  in  shear,  is  equal  to  the 
strength  of  the  portion  of  the  dowel-plate  in  tension. 
The  accuracy  with  which  the  initial  stress  in  this  form 
of  joint  can  be  adjusted  is  an  important  feature  in  its 
favor. 

(3)  The  arrow-headed  bolt  joint  is  a  shrunk  joint,  and  is  open 
to  the  objection  that  the  initial  stress  on  the  bolts  due  to 
shrinking-in  is  a  more  or  less  unknown  quantity,  and  the 
ulitmate  strength  therefore  indeterminate.  The  points 
to  be  attended  to  in  its  construction  are,  accurate  ma- 
chining between  the  checks  on  bolts  and  rim,  and  provis- 
ion for  clearance  at  the  center,  for  the  same  reason  as 
noted  in  (1). 

(4)  The  'link  and  lug"  joint  is  also  a  shrunk  one,  and  subject 
to  the  same  objection  as  (3)  on  that  score.  If  made 
with  the  lub  projecting,  as  shown  on  the  illustration,  it 
has  the  advantage  that  the  section  of  the  rim  is  not 
diminished  at  the  joint.  The  increase  of  weight,  how- 
ever, which  such  a  form  necessitates,  is  a  good  reason 
for  removing  the  position  of  the  joint  nearer  one  arm. 

Much  light  has  been  thrown  on  the  relative  strengths  of  solid 
rims  and  various  forms  of  joints  by  some  interesting  experiments 
by  Prof.  C.  H.  Benjamin,  related  in  the  Proceedings  of  the 
American  Institution  of  Mechanical  Engineers,  Nov.  29,  1898. 
In  these  experiments  small  fly-wheels  of  from  15  ins.  to  24  ins. 
diameter,  some  of  which  had  solid  rims  and  others  jointed,  as  in 
(1)  and  (4),  were  tested  to  destruction.  The  solid-rimmed  wheels 
almost  invariably  gave  way  midway  between  the  arms,  at  a  speed 
slightly  below  that  at  which  the  calculated  centrifugal  tension 
would  be  equal  to  the  ultimate  tensile  strength  of  the  material  as 
proved  in  a  testing  machine. 

For  example,  the  cast  iron  used  had  an  ultimate  tensile  strength 


of  19,000  lbs.  per  sq.  inch,  corresponding  to  a  speed  of  450  feet 
per  second,  and  the  solid  wheel  failed  at  428  feet  per  second.  The 
wheel  with  flanged  and  bolted  joints  (1)  failed  when  the  tensile 
stress  was  only  about  one-fourth  of  that  of  the  solid  rim,  although 
the  joint  was  evidently  well  proportioned,  as  the  failure  in  one  case 
arose  from  the  flange  breaking,  and  in  the  other  from  fracture  of 
the  bolts  both  occurring  at  about  the  same  limit.  The  link  joint 
(4)  had  a  strength  slightly  over  two-thirds  of  that  of  the  solid,  and 
was  thus  greatly  superior  to  the  flanged  joint.  The  non-reduction 
of  cross  section  should  also  give  this  joint  superiority  over  the 
dowel-plate  and  arrow-head  bolt  joints,  as  in  both  these  cases  the 
cross  section  is  reduced  by  about  one-fourth.  The  reason  why  the 
link  joint  is  not  so  strong  as  the  solid  rim  is  probably  owing  to  the 
weight  of  the  lugs  and  links  adding  to  the  bending  moment,  due 
to  centrifugal  force  at  the  point  where  the  rim  is  weakest  to  resist 
this,  and  of  course  the  initial  stress  due  to  shrinking  adds  another 
element  of  weakness.  It  would  be  interesting  to  know  what  addi- 
tional strength  would  be  obtained  by  making  such  a  joint  nearer 
one  arm,  as  it  would  naturally  reduce  the  maximum  stress  at  the 
mid-section  of  the  rim.  It  is  worthy  of  note,  however,  that  the 
stress  produced  by  the  bending  moment  at  the  rim  cannot  be 
great,  as  one  of  the  above  experiments  consisted  in  testing  to 
destruction  several  fly-wheels  with  alternate  arms  missed  out, 
and  they  were  able  to  reach  almost  to  the  same  speed  limits  as 
those  with  all  the  arms  left  in. 

In  some  recent  cases,  principally  in  America,  and  notably  in  the 
engines  for  the  Metropolitan  Street  Railway  Company,  of  New 
York,  fly-wheels  with  riveted  steel-plate  rims  have  been  success- 
fully used,  and  run  at  much  higher  speeds  than  would  be  safe  with 
cast  iron. 

From  the  above  facts  some  general  conclusions  may  be  drawn: 

(1)  A  good  average  value  for  the  energy  necessary  to  be 
stored  in  fly-wheels  for  electric  lighting  purposes  is  2.9 
foot-tons  per  electric  horse-power,  and  in  traction  plant 
4  foot-tons. 

(2)  Cast-iron  fly-wheels  should,  where  practicable,  have  solid 
rims,  but  when  jointed,  the  best  form  is  the  "link  and 
lug"  type  where  such  can  be  adopted  without  incon- 
venience, and  the  next  best  is  the  dowel-plate  and  cotter. 
Flanged  and  bolted  joints  should  be  avoided,  and  the 
best  place  for  a  joint  is  near  one  arm. 

(3)  Solid-rimmed  cast-iron  fly-wheels  may  be  run  at  a  per- 
ipheral velocity  of  100  feet  per  second,  with  the  certain 
knowledge  that  the  "factor  of  safety"  is  not  under  12, 
and  link-jointed  wheels  may  also  be  run  at  that  speed,  and 
have  a  certain  factor  of  safety  of  8.  A  lower  factor  of 
safety  should  not  be  used,  and  flange-jointed  wheels 
should  not  be  run  above  70  to  75  feet  per  second.  Built 
steel  wheels  may  be  run  up  to  130  feet  per  second. 

(4)  Arms  should  be  joined  to  rims  with  large  fillets,  and 
their  fixing  to  the  hub  should  be  carefully  fitted. 

(5)  The  best  material  of  its  kind  should  be  used  in  construc- 
tion, and  homogeneity  should  be  insured  as  far  as  prac- 
ticable by  having  test  bars  cast  and  proved  from  each 
segment. 



Proposed  Electric  Construction  in  Melbourne 


The  construction  and  equipment  with  electric  power  of  a  num- 
ber of  suburban  lines  in  the  vicinity  of  Melbourne,  Australia, 
formed  the  subject  of  an  interesting  discussion  before  the  legis- 
lative body  of  that  city  lately,  and  a  committee  has  been  appointed 
to  investigate  the  subject.  A  number  of  persons  have  already 
testified  to  the  decreased  expense  and  the  increased  earnings  possi- 
ble by  electricity,  as  well  as  the  possibility  of  the  utilization  of 
water  power  for  supplying  the  necessary  power.  It  was  shown  that 
a  force  of  2,000  hp  was  available  at  Digts'  Falls,  on  the  Yarra, 
close  to  Melbourne,  while  other  powers  at  a  greater  distance  were 
also  available.  The  estimates  of  the  chief  mechanical  engineer  of 
the  railroad  department  show  that  the  St.  Kilda  line,  which  will 
probably  be  the  first  to  be  equipped,  could  be  changed  from  steam 
to  electricity  at  a  cost  of  £65.375.  The  committee  strongly  rec- 
ommended the  equipment  of  this  line,  but  a  preliminary  essential 
was  considered  to  be  that  the  services  of  a  competent  electric  rail- 
way manager  from  Great  Britain  or  America,  one  who  had  had 
the  necessary  practical  experience  in  the  initiation  and  control  of 
similar  undertakings,  be  secured. 



Syracuse,  it  might  be  said,  can  claim  the  right  to  be  ranked  with 
"Car  Town,"  San  Francisco,  and  St.  Louis  in  the  novel  use  of  dis- 
carded street  cars.  A  number  of  the  antiquated  species,  formerly 
drawn  by  mules,  are  to  be  found  in  that  city,  they  being  used  as 
coal  offices,  quick  lunch  rooms  and  children's  playhouses. 


January  25,  1902.] 
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Comments  on  the  Electrical  Equipment  of  the  New  York 
Central  Tunnel 


The  recent  disaster  in  the  New  York  Central  tunnel  on  Park 
Avenue,  and  the  announcement  made  last  week  that  the  company 
would  equip  its  suburban  trains  with  electric  motors,  and  con- 
struct an  addition  to  its  terminal  facilities  under  its  present  sta- 
tion for  such  electric  trains,  have  naturally  created  a  great  deal 
of  comment  in  electrical  and  railway  circles.  Some  of  the  most 
interesting  interviews  and  communications  to  the  New  York  daily 
papers  as  to  the  possible  dangers  from  electricity  which  have  ap- 
peared during  the  past  week  are  published  below. 

(From  the  New  York  Times  for  Jan.  16,  1902.) 
Electricity's  Dangers. 

Pittsburg,  Jan.  11,  1902. 
To  the  Editor  of  the  New  York  Times: 

It  may  prove  useful  at  this  moment  to  direct  the  attention  of  the 
press  to  certain  features  incident  to  the  use  of  electricity  for  the 
operation  of  trains  or  cars. 

From  the  comments  which  have  already  been  made  in  regard  to 
the  accident  which  is  now  uppermost  in  our  minds,  it  seems  to  be 
assumed  that  such  accident  would  in  all  probability  not  have  oc- 
cured  if  the  colliding  trains  had  been  propelled  by  electricity,  and 
also  the  absence  of  steam  would  have  lessened  the  risk  to  the 
occupants  of  the  telescoped  cars. 

As  a  matter  of  fact,  with  an  electrically  operated  train  the  risk 
of  accident  will,  juding  by  experience,  be  increased  rather  than  di- 
minished because  of  the  presence  of  the  heavy  electrical  machinery 
which  it  is  proposed  to  attach  to  several  cars  of  each  train.  Al- 
ready there  have  been  many  serious  collisions  with  great  loss  of 
life  between  electric  cars,  while  there  have  been  numerous  cases 
in  New  York  and  other  places  in  which  cars  have  been  quickly 
destroyed  by  fires  which  have  resulted  from  some  derangement  of 
the  electrical  apparatus  or  circuits,  and  in  some  instances  so 
quickly  that  passengers  have  had  scarcely  time  to  escape  to  the 
street. 

It  should  be  borne  in  mind  that  the  electric  energy  required  to 
operate  a  heavy  train  is  sufficient  to  melt  a  considerable  bar  of 
iron,  or  to  start  a  dangerous  fire,  if  anything  goes  wrong  upon  a 
car  of  ordinary  combustible  construction,  much  more  readily  than 
the  car  stove,  the  use  of  which  has  been  abolished  by  law. 
Therefore, ifacollisionwereto  occur  between  two  electrically  fitted 
trains,  each  having  several  combustible  cars  thereof,  fitted  with 
electrical  apparatus  and  carrying  electrical  circuits  throughout, 
there  could  be  an  accident  of  so  serious  a  character  as  to  start  an 
agitation  having  for  its  purpose  the  abolition  of  the  use  of  elec- 
tricity altogether,  or  at  least  to  compel  the  railway  companies  to 
abandon  the  use  of  combustible  cars  fitted  with  electric  motors. 

The  destruction  by  fire  of  a  car  or  train  upon  a  street  or  upon 
a  level  is  one  thing,  but  such  an  occurrence  upon  an  elevated  rail- 
way or  in  a  tunnel  can  have  consequences  the  contemplation  of 
which  should  lead  to  wise  regulations  governing  the  construction 
and  use  of  electrically  propelled  trains,  and  thereby  insure  to  the 
public  the  rapid  development  of  electric  traction. 

In  Liverpool,  during  the  past  month,  an  electric  train,  while 
running  in  a  short  tunnel,  was  set  on  fire  by  the  electric  current 
and  totally  destroyed,  with  considerable  loss  of  life. 

George  Westinghouse. 

(From  the  New  York  Times  for  Jan.  17,  1902.) 
Mr.  Westinghouse's  Letter. 

New  York,  Jan.  16,  1902. 
To  the  Editor  of  the  New  York  Times: 

I  am  a  little  surprised  at  your  editorial  article  in  reply  to  the 
letter  of  Mr.  George  Westinghouse.  You  suggest  that  if  Mr. 
Rockefeller  should  write  to  you  discouraging  the  use  of  refined 
petroleum  because  of  its  fire  risks,  or  if  Mr.  Carnegie  should  dis- 
courage the  use  of  steel  instead  of  iron,  you  would  not  be  disposed 
to  look  upon  such  letters  as  having  much  value  as  contributions 
to  technical  literature.  If  Mr.  Rockefeller  should  detect  a  con- 
siderable tendency  to  specify,  say  on  shipboard,  the  use  of  pe- 
troleum that  would  flash  at  100  degrees,  of  if  Mr.  Carnegie  should 
find  a  number  of  railroads  specifying  rail  steel  high  in  phosphorus 
and  sulphur,  cither  one  of  these  gentlemen  would  be  apt  to  take 
pains  to  call  attention  to  such  dangerous  practices.  This  is  pre- 
cisely what  Mr.  Westinghouse  has  undertaken  to  do,  through 
your  columns,  with  regard  to  electricity  as  a  means  of  conveying 
power  to  the  driving  wheels. 

If  you  were  to  set  an  intelligent  young  man  to  make  an  in- 
vestigation, going  back  over  three  years,  into  the  number  of  cars 


that  have  been  set  on  fire  by  electric  current,  I  venture  to  say  that 
you  would  be  surprised  at  the  result  of  the  inquiry.  You  could 
easily  get  track  of  at  least  half  a  dozen  cases  where  cars  have 
been  burned  to  the  trucks.  The  fact  that  "the  train  in  the  Liver- 
pool Tunnel  employed  the  open  switch"  (if  it  be  a  fact)  is  of  little 
consequence  in  this  discussion.  There  are  twenty  ways  by  which 
cars  might  be  set  on  fire  by  the  electric  current. 

Mr.  Westinghouse  is  the  last  man  in  the  world  to  say  a  word 
to  discourage  the  use  of  electricity  for  traction,  and  his  letter  to 
you  (as  I  read  it)  was  not  designed  to  be  discouraging.  On  the 
contrary,  it  was,  I  have  no  doubt,  intended  as  the  warning  of  a 
man  of  vast  experience  and  observation.  Coupled  with  Mr. 
Westinghouse's  brilliant  imagination  and  astounding  fertility  of 
invention  is  an  underlying  conservatism  of  judgment  which  has 
been  one  of  the  elements  of  his  success.  H.  G.  Prout. 

(From  the  New  York  Times  for  Jan.  18,  1902.) 
Mr.  Sprague  Answers  Mr.  Westinghouse. 

New  York,  Jan.  17,  1902. 
To  the  Editor  of  the  New  York  Times: 

Your  editorial  in  yesterday's  issue,  deservedly  rebuking  Mr. 
Westinghouse  for  his  pessimistic  and  ill-advised  letter,  is  in  error 
in  stating  that  it  will  be  read  with  consternation,  or  even  with 
surprise,  by  electrical  engineers,  notwithstanding  Mr.  Prout's 
indorsement. 

Mr.  Westinghouse  has  a  habit,  which  I  fear  is  almost  chronic, 
of  tendering  advice  to  those  contemplating  advanced  methods  in 
electrical  transportation  to  do  nothing,  unless  it  be  to  wait  until 
his  particular  plans  have  materialized.  Because  of  his  prominence 
and  much  good  work  in  the  engineering  world,  over-much  im- 
portance may  be  attached  to  his  dictum  on  electrical  subjects,  in 
the  advanced  arts  of  which  Mr.  Westinghouse,  however,  is  less 
apt  a  student  and  less  qualified  a  judge  than  he  is  in  the  matter  of 
air  brakes. 

An  unhappy  accident  in  the  New  York  Central  tunnel  has,  be- 
cause of  its  appalling  consequences,  appealed  most  strongly  to 
popular  feeling  and  prejudice.  It  is  not  my  present  purpose  to 
discuss  the  causes  of  this  accident,  to  try  the  apportionment  of 
blame,  or  to  point  out  what  I  may  think  are  the  proper  remedies, 
but  Mr.  Westinghouse's  comments  are  properly  subjects  for  criti- 
cism and  correction.  His  letter  dated  Jan.  11,  some  four  days  be- 
fore the  apparently  premature  announcement  of  tentative  plans, 
which,  it  is  reasonable  to  assume,  have  for  some  time  been  and 
still  are  under  serious  consideration  by  the  railway  company. 

I  have,  in  common  with  many  others,  definite  ideas  as  to  what 
may  be  accomplished  for  the  betterment  of  the  existing  state  of 
things,  formulated  with  knowledge  of  many  well  recognized  re- 
sponsibilities and  difficulties.  Appreciation  of  the  serious  char- 
acter of  any  problem  is  not,  however,  excuse  for  shirking  its  solu- 
tion, not  sufficient  warrant  for  men  whose  word  may  be  given 
undue  weight,  committing  themselves  to  unwise  alarmist  com- 
ments, which  may  act  to  delay  needed  improvements. 

Although  the  official  announcement  of  the  company's  plans,  as 
far  as  described,  detail  no  specific  method  of  electrical  operation, 
Mr.  Westinghouse  assumes  that  it  is  proposed  to  move  all  trains 
by  motors  attached  to  "several  cars  of  each  train."  The  plan 
thus  indefinitely  referred  to  is  what  is  now  known  as  the  "multiple- 
unit  system,"  was  first  introduced  by  me  on  the  South  Side  Ele- 
vated of  Chicago,  four  years  ago,  and  is  now  the  generally  ac- 
cepted method  of  train  operation  for  certain  classes  of  service.  It 
is  a  method  of  train  control  and  operation  by  means  of  which 
locomotives  or  cars,  each  equipped  with  motors  and  controllers 
individual  to  these  motors,  can  be  aggregated  at  will,  with  or  with- 
out other  cars  unequipped  with  motors,  into  train  combinations 
of  any  length,  and  controllable  from  any  desired  point. 

The  system  has  found  in  Mr.  Westinghouse  a  persistent  oppo- 
nent, although  obliged  by  the  advance  of  transportation  methods 
to  yield  it  some  measure  of  approval,  and  he  takes  the  present 
opportunity  to  first  assume  what  the  railway  company  itself  is  not 
yet  ready  to  announce,  and  then  condemn  its  possible  adoption  by 
criticisms  based  on  false  promises,  and  supported  by  misleading 
statements.  That  the  multiple-unit  system,  already  indorsed  by 
300,000  horse-power  of  equipment  within  four  years,  is  an  essential 
in  any  general  solution  of  many  railway  problems  of  to-day  goes 
without  saying,  but  it  is  equally  certain  that  modified  or  alterna- 
tive plans  must  be  applied  to  other  problems. 

Mr.  Westinghouse  declares  that  already  there  have  been  many 
serious  collisions  on  electric  cars,  with  great  loss  of  life.  It  would 
have  been  more  to  the  point  if  he  had  explained  that  almost  in- 
variably these  have  been  single  cars  on  single-track  roads,  where 
no  adequate  signals  were  in  operation,  or  where  they  were 
ignored.  Where  there  have  been  collisions  between  trains  on 
electrically  operated  elevated  roads,  the  cause  has  been  fog  and 
absence  or  disregard  of  signals,  and  the  loss  of  life  has  been  a 
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minimum.  In  no  case  has  such  a  collision  caused  a  conflagration; 
this  last,  when  it  has  occurred,  having  been  on  account  of  defec- 
tive work.  There  is  less  reason  why  fires  should  occur  on  well- 
equipped  multiple-unit  operated  trains  than  on  single  cars  in  the 
streets,  for  it  is  undeniably  true  that  much  greater  care  has,  at 
least  in  some  cases,  been  exercised  to  create  fire  and  foolproof 
apparatus. 

The  statement  is  also  gravely  advanced  that  the  amount  of 
current  necessary  to  operate  a  train  would  melt  a  large  bar  of 
iron.  So,  too.  would  the  amount  of  current  necessary  to  light  an 
ordinary  building,  but  an  essential  of  the  multiple-unit  system  is 
the  localization  on  any  motor  car  of  controlling  apparatus  indi- 
vidual to  its  motors,  and  limited  in  current  to  their  capacity.  No 
controlling  device  in  this  system  carries  the  entire  current  of  the 
train;  heavy  currents  are  especially  prohibited,  being  carried  from 
one  car  to  another,  and  the  controlling  currents  are  less  than  those 
in  an  ordinary  lamp  circuit. 

Ignorance  and  carelessness  of  motormen  is  largely  discounted, 
in  that  the  current  input  in  each  motor  equipment  is,  where  the 
system  isproperly installed, automatically  limited  to  absolutely  safe 
amounts.  Where  derangement  of  a  circuit  occurs,  causing  an  ab- 
normal increase  of  current,  safety  devices  of  reliable  character 
provide  against  its  continuance. 

Mr.  Westinghouse  makes  reference  to  an  accident,  -the  first  of 
its  kind  on  that  road,  although  in  operation  for  eleven  years, 
which  recently  occurred  on  the  tunnel  section  of  the  Liverpool 
Overhead  Railway.  This  equipment  had  the  very  objection  which 
the  multiple-unit  system  was  designed  to  avoid,  in  that  main 
currents  were  carried  from  the  regulating  apparatus  at  the  head 
of  the  train  to  motors  at  the  rear  end.  Whatever  the  actual  cause 
of  trouble,  the  presence  of  creosoted  wood  in  the  tunnel  largely 
contributed  to  the  serious  character  of  the  disaster. 

Evidently  Mr.  Westinghouse  is  apprehensive  that  the  multiple- 
unit  system  may  be  found  advantageous  in  some  proposed  equip- 
ment on  the  New  York  Central,  but  it  is  safe  to  assume  that  any 
well-matured  plans  will  not  be  stopped  because  of  objection  from 
a  manifestly  interested  source,  and  that  if  it  be  satisfactorily  dem- 
onstrated to  the  railway  company  that  electrical  operation  will 
prove  advantageous  it  will  be  adopted,  whatever  the  system  or 
cost.  Frank  J.  Sprague. 

(From  the  New  York  Sun  for  Jan.  18,  1902.) 
Interviews  with  Mr.  Yerkes  and  Mr.  Westinghouse  on 
Fireproof  Cars. 

Charles  T.  Yerkes,  who  will  equip  and  operate  the  new  under- 
ground electric  railway  in  London,  believes  that  one  of  the  chief 
factors  in  the  solution  of  electric  traction  is  the  use  of  fireproof 
cars.  Such  cars  have  never  yet  been  used  for  passenger  service. 
It  will  be  interesting,  therefore,  to  Americans  to  learn  that  Mr. 
Yerkes  has  practically  invented  such  a  car,  with  which  his  Lon- 
don road  will  be  equipped.  When  Mr.  Yerkes  was  asked  yester- 
day to  tell  the  Sun  about  these  cars,  he  said: 

"When  the  London  underground  electric  road  is  ready  for 
business  it  will  be  equipped  with  absolutely  fireproof  cars.  These 
cars  will  make  impossible  a  repetition  on  our  line  of  the  recent 
accident  in  Liverpool,  in  which  several  persons  were  burned  to 
death.  The  use  of  the  cars  will  reduce  to  a  minimum  the  possi- 
bility of  the  wrecking  of  cars,  in  ordinary  collisions,  such  as  oc- 
curred last  week  in  the  Park  Avenue  tunnel." 

George  Westinghouse,  president  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  said  yesterday,  in  advocating  the  use 
of  fireproof  cars  on  roads  operated  by  electricity: 

"The  operation  by  electricity  of  heavy  trains,  being  in  a  sense 
a  new  art,  the  majority  of  railway  managers  and  the  public  in 
general  have  not  yet  had  impressed  upon  their  minds  anything 
but  the  possible  advantages  which  would  follow  the  substitution  of 
electric  for  steam  traction;  nothing,  therefore,  could  be  more 
natural  to  them  than  to  favorably  consider  the  numerous  pro- 
posals of  inventors  and  manufacturers  for  the  application  of 
motors  and  accessories  to  existing  combustible  cars,  and  to  less 
favorably  consider  plans  involving  a  more  costly  construction  of 
cars,  and  such  an  application  of  electrical  apparatus  as  would  tend 
to  reduce  the  chances  for  accident  from  fire  to  a  minimum. 

"Besides  increased  comfort  due  to  the  avoidance  of  smoke  and 
cinders,  a  very  important  reason  favoring  the  use  of  electricity  is 
the  ability  to  attain  higher  speed,  and  thereby  save  valuable  time 
to  travelers.  Higher  speeds,  however,  involve  greater  risks,  since 
it  takes  four  times  the  distance  within  which  to  stop  a  train  when 
running  at  fifty  miles  an  hour  as  is  required  with  one  running  at 
twenty-five  miles  an  hour. 

I  believe  electricity  can  be  safely  utilized  for  the  operation  of 
suburban  and  interurban  trains,  and  that  this  use  will  be  rapidly 
extended  in  all  parts  of  the  world.  It  is  not  against  the  true  inter- 
ests of  electrical  industries  to  call,  attention  to  this  subject  in  a 


manner  which  will  lead  to  the  safe  use  of  their  products;  nothing 
could  more  seriously  interfere  with  such  development  of  electric 
traction  than  a  serious  loss  of  life  due  to  such  an  application  of  the 
apparatus  as  would  lead  to  the  destruction  of  a  train  by  fire.  Cars 
can  and  should  be  constructed,  and  electrical  apparatus  applied  in 
such  a  manner,  as  to  avoid  the  risks  referred  to." 

Mr.  Westinghouse  added  that  one  way  to  avoid  the  possibility 
of  accident  on  electrically  operated  railways  was  by  the  use  of 
fireproof  cars. 

(From  the  New  York  Evening  Post  for  Jan.  14,  1902.) 
Views  of  President  Hall. 

President  John  M.  Hall,  of  the  New  York,  New  Haven  and 
Hartford  Railroad  Company,  asked  by  the  Evening  Post  corre- 
spondent fo~  his  views  on  the  possibility  of  avoiding  dangers  and 
inconveniences  in  the  operation  of  the  Fourth  Avenue  tunnel, 
makes,  in  substance,  the  following  statement: 

"I  have  grave  doubts  as  to  the  possibilty  in  practice  of  adopting 
electricity  to  the  operation  of  the  tunnel.  The  motor  engines 
needed  will  have  to  be  many  in  number,  very  powerful,  and  very 
costly,  but  apart  from  such  considerations  will  be  the  extreme 
difficulty  of  using  them  interchangeably  with  steam  above  the 
tunnel.  We  have  estimated  that  to  make  the  transfer  from  the 
motor  to  steam  engines,  readjust  brakes,  and  get  started  again 
will  require  not  less  than  ten  minutes  for  each  train — a  delay  cer- 
tain to  be  very  vexatious  for  passengers.  The  electric  motors,  too, 
are  constantly  getting  out  of  order.  Electricity  will  also  require 
an  engine  yard  of  large  size,  which  will  have  to  be  located,  as  we 
think,  a  number  of  miles  above  the  Plarlem.  This  whole  matter 
of  interchanging  steam  with  electricity  above  the  tunnel  meets 
in  many  ways  obstacles  which  seem  to  me  almost  insuperable. 

"The  discussion  of  remedies  for  the  present  operation  of  the 
tunnel  all  appear  to  come  back  in  the  final  analysis  to  one,  namely, 
the  opening  of  the  tunnel  to  the  air  and  reverting  to  the  old  condi- 
tions above  the  Grand  Central  Depot  before  that  structure  was 
built.  In  those  days  the  trains  ran  in  the  open  through  the  rock 
cuts  and  over  the  embankments.  Later,  owing  largely  to  the  de- 
mands of  propertyholders,  the  Harlem  Company  built  the  present 
tunnel,  at  that  time  called  an  'improvement.'  The  way  to  make  a 
genuine  improvement  now  and  solve  the  whole  problem  is  to  open 
the  roof  and  let  light  and  air  in,  whether  the  property  owners  com- 
plain or  not.  Would  such  an  open-air  system  be  worse  than  that 
of  the  elevated  roads  in  the  streets  and  avenues  of  New  York  to- 
day? 

"The  immense  and  increasing  traffic  through  the  tunnel  must 
be  admitted  as  a  fact,  and  will  be  large  whether  the  tunnel  is 
opened  or  not.  There  are,  however,  ways  of  relieving  it  in  part. 
One  plan  is  that  which  has  been  under  consideration  by  the  New 
York  Central  Company  of  a  new  station  for  suburban  passengers 
near  the  Harlem,  and  connection  with  the  Rapid  Transit  system 
and  the  elevated  lines.  As  to  the  New  Haven  Company,  we  must, 
in  the  main,  probably  use  the  Grand  Central  Depot  for  years  to 
come.  We  have  no  large  property  on  the  Harlem,  and  our  Har- 
lem branch  is  necessarily  given  up  almost  entirely  to  freight  traffic. 
However,  we  hope,  after  a  time,  to  make  such  an  arrangement 
with  the  Rapid  Transit  system  and  elevated  roads  as  will  relieve 
the  tunnel  of  part  of  our  suburban  traffic.  But  express  trains 
must  continue  to  run  indefinitely  to  the  Grand  Central. 

"Our  contract  with  the  New  York  Central,  as  modified  a  few 
years  ago,  limits  our  responsibility  as  regards  maintenance  of 
track,  signals  and  similar  matters  to  the  terminal  below  Fifty- 
Second  Street,  and  as  to  that  responsibility  we  merely  bear  a  part 
of  the  cost.  Our  engines,  in  running  through  the  tunnel,  either 
use  coke  to  diminish  smoke,  or  are  anthracite  burning.  The  re- 
cent disaster,  as  it  seems  to  me,  was  clearly  due  to  the  carelessness 
or  inexperience  of  the  engineer,  which  seems  to  me  quite  un- 
accountable. Failing  to  see  the  signals  he  should  have  stopped  the 
train.  Such  a  case  happened  awhile  ago  on  one  of  our  trains  in 
the  tunnel,  when  the  engineer,  not  seeing  the  signal,  stopped  the 
train  and  did  not  proceed  until  he  received  the  signal  of  safety." 

(From  the  New  York  Evening  Post  for  Jan.  17,  1902.) 
Interview  with  Mr.  Gotshall. 

W.  C.  Gotshall,  president  of  the  New  York  and  Portchester 
Railroad  Company,  to-day  took  exceptions  to  the  statement  re- 
garding the  safety  of  an  electric  equipment  for  railroads,  made  by 
George  Westinghouse  in  a  letter  to  the  Times  of  Jan.  16.  Mr. 
Gotshall  said  that  he  could  not  comprehend  the  meaning  of  it,  in 
view  of  the  fact  that  at  present  electric  trains,  requiring  enormous 
power,  are  operating  in  London,  in  Paris,  in  Chicago,  and  in 
Boston.    Continuing,  Mr.  Gotshall  said: 

"There  is  absolutely  nothing  in  connection  with  the  operation 
of  an  electric  train  of  a  dangerous  nature,  when  the  operating 
system  is  designed  and  installed  under  the  supervision  of  com- 


January  25,  1902.] 


STREET  RAILWAY  JOURNAL. 


pctent  and  experienced  men.  It  is  unfortunate  that  the  Liverpool 
accident  should  be  held  up  to  the  public  as  a  practical  horrible  ex- 
ample, in  the  manner  in  which  Mr.  Westinghouse  has  done.  The 
causes  of  that  accident  are  well  known,  and  would  not  occur 
again.  Attention  is  called  to  the  fact  that  the  Liverpool  system 
was  installed  some  years  ago. 

"Referring  to  the  matter  of  safety  appliances  for  the  purpose  of 
stopping  trains,  I  would  say,  that  the  Boston  Elevated,  among 
others,  is  now  operating  an  automatic  safety  block-signal  system 
of  the  tripper  type,  the  operation  of  which  is  such  that  when 
the  block  is  closed  the  track  tripper  is  in  a  vertical  position,  in 
which  position  it  is  impossible  for  a  car  to  get  on  to  the  next 
block  without  having  its  brakes  instantly  and  violently  set.  Refer- 
ence is  made  to  the  fact  that  there  have  been  no  accidents  on  the 
Boston  elevated  system,  notwithstanding  the  fact  that  these  blocks 
average  about  800  feet  in  length,  and  that  the  service  during  the 
commercial  hours  is  on  a  three-minute  headway.  These  signals 
have  never  yet  failed,  and  their  operation  is  such  that  should  the 
operator  of  the  car  fall  dead  at  his  post,  the  train  would  be  brought 
to  a  dead  stop  on  its  attempting  to  enter  a  closed  block.  The 
tripper  system  is  of  such  nature  that  its  application  is  possible  to 
steam  cars  as  well  as  electric. 

"Referring  to  the  matter  of  the  possibility  of  short- 
circuits,  there  have  been  very  serious  short-circuits,  so 
far  as  the  passage  of  an  enormous  current  is  concerned,  upon  a 
number  of  occasions,  on  the  Boston  elevated  and  on  the  Paris  un- 
derground. It  is  now  well  known  that  the  application  of  a  circuit 
breaker  to  a  car  should  not  be  made.  The  proper  thing  to  use 
is  a  fuse,  and  a  non-arcing  fuse.  Should  an  open  fuse  be  used — 
that  is,  a  fuse  with  the  entire  metal  exposed — there  is  the  possi- 
bility of  igniting  the  woodwork  of  the  car.  At  the  present  time  no 
modern  engineer  would  think  of  using  an  open  fuse,  in  view  of  the 
high  state  of  perfection  to  which  non-arcing  fuses  have  now 
been  brought.  These  non-arcing  fuses  snap  with  nothing  more 
than  the  instantaneous  emission  of  a  small  quantity  of  smoke. 
These  fuses  are  now  in  use  on  the  Boston  elevated,  on  the  Paris 
underground,  on  the  Central  London  Underground  Two-Penny 
Road,  and  have  always  operated  satisfactorily  since  their  installa- 
tion. 

(From  the  New  York  Times  for  Jan.  19,  1902.) 
Mr.  Westinghouse' s  Views. 

New  York,  Jan.  18,  1902. 
To  the  Editor  of  the  New  York  Times: 

Permit  me  to  thank  you  for  the  prominence  you  have  given  to 
my  letter  of  the  nth  and  the  discussions  thereon. 

Your  editorial  of  to-day  invites  more  discussion  of  this  subject, 
and  possibly  further  criticism  in  the  line  of  the  unexpected  inter- 
pretation of  my  letter. 

The  controlling  paragraph  of  my  letter,  to  which  I  again  invite 
your  attention,  and  that  of  railway  managers  who  have  the  first 
responsibility  to  the  public,  and  of  electrical  engineers,  is  as  fol- 
lows: 

"The  destruction  by  fire  of  a  car  or  train  upon  a  street  or  upon 
a  level  is  one  thing,  but  such  an  occurrence  upon  an  elevated  rail- 
way or  in  a  tunnel  can  have  consequences  the  contemplation  of 
which  should  lead  to  wise  regulations  governing  the  construction 
and  use  of  electrically  propelled  trains,  and  thereby  insure  to  the 
public  the  rapid  development  of  electric  traction." 

From  questions  which  have  been  asked,  it  is  evident  that  the 
word  "combustible,"  which  obviously  should  be  read  into  this 
from  the  preceding  paragraph,  has  been  quite  overlooked. 

No  one  can  have  a  stronger  belief  than  I  entertain  of  the  ad- 
vantages to  be  derived  from  the  use  of  electricity  in  the  operation 
of  trains.  A  lifelong  experience,  however,  in  connection  with 
safety  appliances  upon  railways  lias  caused  me  to  view  the  sub- 
ject from  quite  a  different  standpoint  from  that  usually  taken, 
especially  by  inventors  and  promotors,  and  in  some  cases  by  man- 
ufacturers of  electrical  apparatus,  who  evidently  dislike  to  empha- 
size the  dangers  attending  the  application  of  so  much  electrical 
machinery  beneath  the  ordinary  combustible  cars  now  generally  in 
use,  and  the  utilization  of  which  has  been  contemplated  in  order 
to  keep  down  the  total  cost  of  installation. 

I  believe  a  further  useful  purpose  will  be  served  by  particulariz- 
ing some  of  the  dangers  to  be  guarded  against  in  the  fitting  of 
trains  with  electrical  apparatus: 

1.  A  great  advantage  of  electric  traction  is  the  possibility  of  a 
much  higher  speed.  This,  however,  while  not  extending  the 
vision  of  the  engineer  in  charge  of  the  apparatus,  will  require  a 
greater  distance  within  which  to  stop  the  train. 

2.  When  many  tons  of  electrical  apparatus  are  distributed  be- 
neath several  cars  of  a  train,  and  of  necessity  more  or  less  loosely 
supported,  and  between  which  and  the  rails  and  roadbed  there  is 
but  a  small  clearance,  it  is  evident  that  much  greater  precautions 


will  have  to  be  taken  than  is  ordinarily  the  case  with  the  running 
gear  of  the  present  steam  cars,  derangements  in  which  have  often 
been  the  cause  of  accident. 

3.  Electrical  apparatus  supported  beneath  the  car  can  develop 
by  means  of  a  short-circuit  heat  energy  sufficient  to  instantly 
ignite  cars  of  wood  construction,  and  this  has  occurre-i  repeatedly, 
notwithstanding  the  presence  of  safety  appliances  intended  to 
guard  against  such  occurrences. 

4.  When  a  total  wreck  results  from  an  accident,  and  experience 
has  shown  that  accidents  are  inevitable  whatever  the  mode  of 
propulsion,  the  debris  scattered  over  the  "live"  and  other  rails 
would  render  useless  the  ordinary  circuit  controlling  devices 
which  may  be  located  upon  the  cars.  This  emphasizes  the  im- 
portance of  a  non-combustible  construction  of  cars. 

The  public  announcement  that  Mr.  Yerkes,  who  has  had  so  many 
years  of  experience  in  matters  of  this  kind,  proposes  to  construct 
his  cars  for  the  underground  railways  in  London  of  non-com- 
bustible material,  is  a  corroboration  of  the  views  1  sought  to 
bring  to  the  attention  of  the  public  through  your  columns. 

I  am  not  disturbed  by  personal  criticisms  based  upon  a  misap- 
prehension of  my  motives,  which  are  entirely  in  the  interest  of 
the  public,  and  not  in  the  slightest  degree  governed  by  my  per- 
sonal interests.   It  may  be  to  my  credit  to  render  a  public  service. 

George  Westinghouse. 




Subway  Plans  in  London 


A  report  on  the  installation  of  tramway  subways  on  the  lines  of 
the  London  County  Council  has  just  been  rendered  by  Alfred 
Baker,  tramways  manager,  and  John  H.  Rider,  electric  engineer 
for  the  County  Council.  These  gentlemen,  it  will  be  remembered, 
spent  a  number  of  weeks  last  summer  in  investigating  the  subways 
of  New  York  and  Boston,  and  the  report  which  has  just  been  is- 


MAP  SHOWING  LONDON  COUNTY  COUNCIL  TRAMWAYS  AND 
PROPOSED  SUBWAYS 

sued,  is  the  result  of  their  tour  of  investigation.  The  report, 
which  is  very  fully  illustrated  to  show  the  completed  work  in  Bos- 
ton, and  that  under  construction  in  New  York,  gives  full 
particulars  of  the  financial  and  technical  history  of  the  two  under- 
takings. It  states  that  the  committee  were  greatly  impressed  by 
the  dryness  and  airiness  of  the  subway,  the  air  being  extremely 
good  and  fresh.  The  number  of  cars  run  in  each  direction  in  the 
Boston  subway  is  given  as  about  150  per  hour,  or  4000  in  each 
direction  per  day  of  sixteen  hours.  The  committee  also  states 
that  it  believes  that  the  problem  in  London  will  never  be  satisfac- 
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torily  solved  until  the  tramways  north  and  south  of  the  river 
Thames  are  linked  together,  and  a  plan  is  presented,  reproduced 
herewith,  showing  the  proposed  extensions  under  the  city  and 
along  the  river  of  the  subway.  Estimating  a  four-track  subway  to 
cost  one-third  more  than  a  two-track  subway,  the  cost  of  the 
Boston  subway  is  given  in  the  report  at  about  £425,000  per  mile 
for  a  two-track  subway,  and  the  New  York  subway  at  about 
£350,000  per  mile  for  a  two-track  subway.  The  latter  figure,  they 
say,  may  be  considered  as  a  rough  guide  for  a  large  portion  of 
the  proposed  subway  work  in  London,  which  is  given  at  about 
£282,000,  which,  however,  does  not  include  the  sum  for  the  pro- 
posed vault  cellars  and  further  vested  interests,  or  the  addition  of 
pipe  galleries  to  the  subway.  The  report  includes  an  addendum 
by  J.  Allen  Baker,  chairman  of  the  County  Council  and  vice- 
president  of  the  highways  committee,  strongly  urging  the  con- 
struction of  the  subway  suggested  in  the  report  prepared. 



London  Letter 


(From  Our  Regular  Correspondent.) 

The  Board  of  Trade  has  now  reached  a  definite  decision  in 
favor  of  the  direct-current  system  as  to  the  best  type  of  electric 
traction  to  be  adopted  on  the  Metropolitan  and  District  Railways, 
and  the  daily  press  is  unanimous  in  approving  the  opinion  as 
given  by  the  umpire  of  the  arbitrators,  the  Hon.  Alfred  Lyttleton. 
In  view  of  all  the  evidence  that  was  brought  before  the  arbitrators, 
and  which  was  pretty  fully  reported  last  month,  it  is  difficult  to  see 
what  other  decision  could  be  arrived  at,  as  it  is  the  opinion  of 
most  engineers  that,  in  the  present  undeveloped  state  of  polyphase 
traction,  it  would  have  been  too  much  in  the  nature  of  an  experi- 
ment to  introduce  the  high  voltage,  three-phase  system,  with  over- 
head conductors  in  the  old  underground  tunnels.  The  service 
would  have  been  too  exacting,  and  the  complications  too  many, 
and  that  Londoners  in  general  approve  of  the  decision  is  amply 
evidenced  by  the  sharp  rise  both  in  Metropolitan  and  District  se- 
curities. Polyphase  traction  will  undoubtedly  play  a  large  part  in 
the  future  of  electric  railways,  but  the  Board  of  Trade 
of  London  has  wisely  decided  that  the  underground  railway 
was  not  the  proper  place  to'  develop  it.  Thus  ends  one  of  the  most 
curious  and  involved  cases  of  modern  times,  and  it  is  now  to  be 
earnestly  hoped  that  the  two  railways  will  hasten  with  all  despatch 
to  place  their  contracts  and  at  once  commence  the  work  of  con- 
version. I  have  hinted  more  than  once  in  this  column  that  the  two 
railways  would  soon  regain  much  of  their  lost  prestige  and  busi- 
ness, so  soon  as  they  got  rid  of  the  sulphurous  fumes  and  the  be- 
grimed tunnels,  stations  and  rolling  stock,  and  I  have  no  reason 
to  doubt  that  with  the  advent  of  electric  traction  on  their  system, 
the  two  companies  would  soon  surpass  their  best  records.  They 
have  one  great  advantage  over  the  tubes  that  cannot  be  over- 
looked, and  that  is  that  they  are  near  the  surface,  there  being 
many  who  still  object  to  the  lifts  and  to  traveling  on  the  average 
about  75  feet  in  the  bowels  of  the  earth.  Severer  competition  is 
threatened,  however,  as  there  are  a  number  of  schemes  for  deep, 
level  tubes  to  be  put  forward  in  the  coming  parliamentary  session, 
some  of  which  will  parallel  the  old  lines,  and  thereby  get  some  of 
their  traffic,  so  that  it  behooves  all  concerned  to  move  now  as 
quickly  as  possible. 

Since  writing  the  above  it  is  reassuring  to  find  that  the  Metro- 
politan Company,  which  advocated  the  polyphase  system,  has  al- 
ready held  a  meeting  of  directors,  and  accepted  the  decision  of 
the  Board  of  Trade,  so  that  no  further  dispute  seems  likely.  It  is 
also  to  be  sincerely  hoped  that  speedy  arrangements  will  be  made 
with  the  other  great  steam  railway  companies  which  have  running 
powers  over  the  Metropolitan  and  District  lines  so  that  their 
trains  may  be  electrified  also.  Just  how  this  will  be  accomplished 
does  not  yet  appear,  but  though  the  subject  is  a  complicated  one, 
the  difficulties  can  be  readily  overcome  if  the  engineers  of  the 
companies  will  agree  on  a  common  method. 

The  Heywood  magistrates  recently  gave  an  important  decision 
in  a  case  affecting  the  payment  of  tramway  fares.  On  Sept.  18  a 
man  was  summoned  for  traveling  on  a  local  tramcar  without  pay- 
ing his  fare,  and  counsel  in  his  behalf  pleaded  that  he  gave  his 
name  and  address  and  promised  to  pay  the  fare  later,  as  he  had  no 
money  in  his  possession  then.  There  was,  it  was  urged,  no  inten- 
tion to  defraud,  and  the  defendant  was  like  a  man  traveling  on  the 
railway  without  a  ticket,  but  who  gave  his  name  and  address. 

It  was  announced  that  in  view  of  the  importance  of  the  case  to 
the  public  and  the  tramway  company,  the  magistrates  had  taken 
great  trouble  to  arrive  at  a  decision.  The  conflicting  cases  quoted 
by  counsel  had  been  gone  into,  and  the  magistrates  had  arrived  at 
the  decision  that  though  no  fraud  was  intended,  a  breach  of  the 
company's  by-law,  which  was  of  a  reasonable  character,  had  been 


committed,  and  defendant  would  be  fined  2s.  6d.  and  ordinary 
court  costs.  Special  costs  would  not  be  allowed,  on  the  ground 
that  this  point  of  law  had  not  been  raised  previously. 

With  regard  to  the  power  house  for  the  District  Railway  Com- 
pany it  was  announced  some  time  ago  that  the  whole  of  this  equip- 
ment had  gone  to  the  British  Westinghouse  Company,  and  this 
is  now  confirmed.  It  is  now  also  stated  on  the  best  authority  that 
steam  turbines  will  be  used  instead  of  engines  of  the  ordinary  re- 
ciprocating type.  As  the  generaters  are  to  be  5000  kw  capacity, 
it  will  be  at  once  seen  that  the  experiment  of  using  steam  turbines 
will  be  a  most  interesting  one,  no  turbines  approaching  that  size 
having  ever  been  constructed.  It  is  stated  that  recent  tests  have 
proven  that  steam  turbines  will  compare  favorably  in  economy  of 
steam  consumption  with  the  best  types  of  compound  condensing 
engines.  The  great  power  house  at  Chelsea  which  will  be  thus 
equipped  is  doubtless  intended  to  supply  others  of  Mr.  Yerkes' 
electric  schemes,  and  it  would  appear  as  if  we  were  on  the  eve  in 
England  of  most  important  electric  developments  in  railway  work. 
Meantime  the  Metropolitan  Company  have  issued  their  specifica- 
tions for  their  power  house,  and  there  appears  to  be  a  general  im- 
pression abroad  that  Ganz  &  Company,  of  Budapest,  will  suc- 
ceed in  carrying  off  this  contract,  which  will  reward  them  in  some 
part  for  the  magnificent  fight  which  they  put  up  for  the  whole  elec- 
trification of  the  underground  railway.  Though  nothing  definite 
has  yet  been  given  out,  it  would  appear  that  the  great  steam  rail- 
ways who  have  running  powers  over  the  underground  lines  are 
already  making  preparation  to  equip  such  of  their  trains  as  re- 
quire to  run  in  the  Inner  Circle,  so  that  the  entering  edge  of  the 
wedge  of  electric  traction  as  applied  to  railway  work  in  England 
will  soon  have  been  made,  and  who  is  prepared  to  say  just  where 
it  will  stop. 

The  Edinburgh  Tramways  Company  has  created  a  mild  sensa- 
tion in  the  Scottish  capital  by  commencing  the  regular  running  of 
cars  on  Sunday  in  the  city.  It  is  understood  that  the  number  of 
cars  runing  will  not  be  so  large  as  on  week  days,  but  much  will 
depend  on  the  amount  of  patronage  offered  by  the  public.  In  Glas- 
gow, when  the  Corporation  was  taken  to  task  for  running  Sunday 
cars,  the  promise  was  made  that  there  would  be  only  a  modified 
service.  Very  soon,  however,  the  service  accommodated  itself  to 
the  desires  of  the  public,  who  overcrowded  the  cars,  and  led  to 
others  being  put  on  the  various  routes. 

Such  undoubtedly  will  also  be  the  result  of  the  Edinburgh  inno- 
vation, and  in  the  meantime  it  is  interesting  to  note  that  the  men 
do  not  appear  to  have  any  objection  to  the  extra  day's  work  as 
long  as  they  get  extra  pay. 

The  Rothesay  Tramways  Company  will  shortly  commence  oper- 
ations in  connection  with  the  conversion  of  the  line  to  the  electric 
system.  It  is  anticipated  that  all  the  work  of  laying  the  new  rails 
and  fitting  the  electric  power  plant  will  be  completed  during  the 
winter  and  early  spring  months,  and  that  this  much-needed  im- 
provement will  be  completed  against  the  opening  of  the  coming 
season.  For  several  summers  the  resources  of  the  company  have 
been  taxed  to  the  utmost  to  manipulate  the  ever-increasing  traffic 
between  Rothesay  and  Port  Bannatyne  by  means  of  horse  haulage, 
and  the  introduction  of  electric  traction  will  be  welcomed.  The 
company  now  proposes  to  apply  for  Parliamentary  powers  to  de- 
velop their  line  at  both  ends.  When  these  two  extensions  are  car- 
ried into  effect  the  company  will  have  a  through  system  extend- 
ing upward  of  seven  miles,  which  passes  through  much  that  is  in- 
teresting in  Bute  scenery. 

At  a  recent  meeting  of  the  Ipswich  Town  Council  the  Parliamen- 
tary Bill  Committee  reported  that  they  had  received  the  award  of 
Sir  Frederick  Bramwell,  Bart.,  with  reference  to  the  purchase  of 
the  tramways,  under  which  the  sum  to  be  paid  by  the  Corporation 
to  the  company  for  the  whole  of  their  undertaking  was  £17,552. 
The  company  at  once  gave  notice  to  the  Town  Clerk  that  they 
should  cease  running  the  trams  after  the  1st  inst.  The  committee 
therefore  arranged  to  take  possession  on  that  day,  and  to  take  over 
the  whole  of  the  company's  staff  except  the  secretary,  and  run  cars 
as  the  company  had  done  until  the  wishes  of  the  Council  could  be 
ascertained. 

The  town  of  Kirkcaldy,  in  Scotland,  is  to  have  electric  tram- 
ways, and  the  following  contracts  have  been  awarded:  British  In- 
sulated Wire  Company  (Ltd.),  Prescot,  for  the  overhead  construc- 
tion, amounting  to  £3,487;  the  Improved  Glow  Lamp  Company, 
London,  for  the  are  lamp  posts,  £453,  and  Cox  Walkers  (Ltd.), 
Darlington,  for  the  switchboard  and  motor  generators,  £2,746. 

At  the  monthly  meeting  of  Perth  Town  Council  last  month  the 
resolution  of  the  Council  in  Committee  agreeing  to  acquire  the 
Perth  district  tramways  undertaking  by  arbitration  was  carried. 
Mr.  Hawtayne,  engineer  for  the  Corporation,  reported  that  the  ex- 
penditure of  acquiring  the  undertaking  would  be  from  £40,000  to 
£50,000.  So  far  as  he  could  gage  public  opinion  it  was  that  the 
Corporation  should  have  control  of  the  scheme. 
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At  a  meeting  of  Ayr  Town  Council  it  was  resolved  to  proceed 
Aith  the  extension  of  the  electric  tramways  to  the  Burns  Monu- 
ment, a  mile  and  three-quarters  additional,  at  the  estimated  cost 
of  £16,000,  and  the  folowing  contracts  were  accepted — D.  Mur- 
ray, Glasgow,  permanent  way,  £7,611;  Lorain  Steel  Company, 
London,  rails  and  appurtenances,  £2,577;  Lowdon  Bros.  &  Com- 
pany, Dundee,  overhead  equipment,  £1,820;  Callander  &  Com- 
pany, London,  cables,  £1,292;  Hurst,  Nelson  &  Company, 
Motherwell,  five  cars  at  about  £600  each.  The  contractors  have 
agreed  to  finish  their  various  contracts  by  April  1. 

Birmingham  is  going  to  make  an  attempt  to  follow  London's 
example,  a  local  leading  firm  of  solicitors  having  signified  that  a 
London  syndicate  has  empowered  them  to  apply  to  Parliament 
for  powers  to  construct  a  number  of  underground  tubes  for  that 
city. 

A  town's  meting  of  the  ratepayers  and  burgesses  of  Leicester 
was  recently  held  at  the  Municipal  Buildings  for  the  purpose  of 
passing  a  resolution  sanctioning  the  promotion  of  the  Tramways 
Bill  in  Parliament.  The  motion  to  promote  the  bill,  which  will  in- 
volve the  expenditure  of  £650,000  in  the  next  few  years,  was  unan- 
imously carried. 

The  purchase  of  the  tramways  has  finally  been  decided  by  the 
Darlington  Town  Council,  and  the  Tramways  Committee  are  now 
considering  the  question  of  proceeding  for  powers  for  £100,000  to 
carry  out  the  new  electrical  system.  The  whole  of  this  money 
will  not  be  required  at  once,  but  it  is  thought  desirable  to  cover 
future  requirements. 

The  Romford  Urban  District  Council  is  applying  for  powers  to 
construct  an  electric  tramway  from  the  Ilford  boundary  to  Rom- 
ford. The  Metropolitan  Tramway  now  runs  to  Manor  Park,  while 
the  East  Ham  Electric  Tramway  continues  therefrom  to  Ilford. 
The  latter  District  Council  have  decided  to  construct  an  electric 
tramway  to  Chadwell  Heath,  so  that  Romford's  proposal  will  tend 
to  further  open  up  the  old  market  town  and  bring  it  in  direct  tram- 
way communication  with  the  East  End  of  London.        A.  C.  S. 

 *+*  

Large  Power  Station  for  Manchester 


Great  interest  is  being  taken  in  the  large  electric  tramway  and 
lighting  station  which  is  now  under  construction  in  Manchester, 
England,  and  which  when  completed,  will  be  one  of  the  finest  elec- 
trical generating  stations  in  the  United  Kingdom,  if  not  in  the 
world.  There  will  be  six  cross-compound  engines  of  3000  ihp, 
each  direct  coupled  to  three-phase  generators  generating  current 
at  6500  volts.  The  engines  are  being  built  by  Messrs.  Yates  & 
Thorn,  of  Blackburn,  and  all  of  the  electrical  equipment  is  being 
supplied  by  the  Electrical  Company,  of  London,  which  will  use 
the  apparatus  of  the  Allgemeine  Elektricitats  Gesellschaft,  of  Ber- 
lin. 

The  engines  are  supplied  with  steam  at  160  lbs.  per  square  in., 
and  can  work  either  condensing  or  non-condensing.  The  con- 
densing pant  is  of  the  barometric  type,  each  engine  being  provided 
with  electrically  driven  condensing  plant,  capable  of  dealing  with 
the  maximum  amount  of  steam  used  by  the  engines  when  working 
under  full  load.  The  condensers  are  worked  by  continuous  cur- 
rent motors,  the  power  for  which,  and  also  for  the  necessary  mo- 
tors required  for  driving  fans,  coal  carriers,  etc.,  being  sup- 
plied by  three  auxiliary  generating  sets,  each  of  230  kw  capacity. 
Each  of  these  sets  consists  of  a  high-speed  Willans  engine,  direct 
coupled  to  a  continuous  current  shunt  wound  generator,  generat- 
ing current  at  230  volts.  The  excitation  of  the  three-phase  gener- 
ators is  taken  off  the  auxiliary  plant  bus-bars  at  starting  up,  and 
afterward  from  two  motor  generators,  each  of  75  kw  capacity,  con- 
sisting of  an  induction  motor,  driving  a  continuous  current  gener- 
ator. Each  of  these  motor  generators  is  capable  of  supplying  the 
full  excitation  current  for  three  of  the  main  generators.  The  main 
generators  themselves  are  of  the  revolving  field  type. 

The  sub-station  plant  comprises  thiry  motor  generators  each 
of  250  kw  capacity,  eighteen  of  which  will  be  used  for  traction  and 
twelve  for  lighting  purposes,  and  further,  ten  balancers. 

These  motor  generators  will  be  erected  at  ten  sub-stations. 

The  traction  motor  generators  consist  of  synchronous  motors, 
driving  compound  wound,  continuous  current  generators,  develop- 
ing current  at  500  volts  to  550  volts.  These  sets  are  provided  with 
direct  coupled  exciters.  In  case  of  need  these  sets  can  also  be  used 
as  shunt  wound  generators,  supplying  current  at  400  volts  for 
lighting  purposes. 

The  lighting  motor  generators  consist  of  synchronous  three- 
phase  motors  of  the  same  type  as  for  the  traction  sets,  direct 
coupled  to  shunt  wound,  continuous  current  generators.  These 
continuous  current  generators  are  provided  with  patent  equalizers, 
by  means  of  which  the  three-wire  system  is  balanced. 

Besides  these  equalizers,  each  sub-station  is  provided  with  a 


balancer  consisting  of  three-phase  induction  motor,  direct  coupled 
at  either  end  to  a  continuous  current  generator  of  125  kw  capacity, 
each  generating  current  at  220  volts. 

The  switchboards  in  the  generating  and  sub-stations  are  ar- 
ranged so  that  the  traction  and  lighting  generators  can  be  quite 
distinct;  at  the  same  time,  every  provision  is  made  so  that  any 
main  generator  can  be  used  for  traction  or  lighting;  any  cables 
can  be  used  for  traction  or  lighting,  and  in  case  of  need,  the  trac- 
tion and  lighting  can  be  supplied  by  one  and  the  same  generator 
through  the  same  cables. 

Great  care  has  been  bestowed  on  the  design  of  the  high-pres- 
sure boards  to  insure  the  safety  of  the  switchboard  attendants. 
With  the  exception  of  static  voltmeters  for  testing  the  condition 
of  the  insulation,  all  the  instruments  on  the  front  of  the  board  are 
supplied  with  current  at  low  pressure  through  switchboard  trans- 
formers, current  transformers,  etc.  The  meters  are  worked  through 
relays.  All  high-tension  parts  are  well  protected  at  the  back  of 
the  board;  the  insulated  handles  of  the  switches  protrude  through 
slits  in  the  marble  panels. 

All  high-tension  instruments  are  of  the  Electrical  Company's 
own  make. 

Provision  is  made  in  all  the  sub-stations  for  extending  the 
boards,  both  high  and  low  tension,  for  additional  motor  gener- 
ators. The  low  tension  boards  are  designed  to  take  up  as  small  a 
space  as  possible,  and  at  the  same  time  to  be  easily  attended. 

The  main  ammeters  are  of  the  edgewise  type,  with  back  illu- 
mination of  Messrs..  Evershed  &  Vignoles  make,  which  firm  also 
supplies  the  illuminated  dial  voltmeters. 

The  recording  instruments  are  of  Messrs.  Elliot  Bros.'  well- 
known  make.  The  remaining  instruments  and  the  boards  will  be 
manufactured  by  the  electrical  company. 

The  station  as  above  described  is  already  being  extended  by  the 
addition  of  two  6000  ihp  engines  and  generators,  and  the  sub-sta- 
tions by  forty  motor  generators,  each  of  150  kw  capacity.  This 
work  is  also  being  carried  out  by  the  Electrical  Company  of  Lon- 
don. 

 »♦♦  — 

Changes  in  the  Personnel  of  the   Manhattan  Railway 
Company 

The  official  opening  of  the  Manhattan  Railway  as  an  electrically 
operated  system,  which  occurred  two  weeks  ago,  has  been  fol- 
lowed by  a  number  of  changes  of  considerable  importance  in  the 
company's  officers  and  staff.  Such  radical  improvements  in  the 
mechanical  equipment  of  a  road  would  naturally  be  followed  by 
certain  changes  in  the  personnel  of  the  company,  and  no  exception 
to  this  rule  has  been  made  in  the  Manhattan  road.  Hugh 
Hazleton,  who  has  been  assistant  electrical  engineer  under 
W.  E.  Baker,  has  been  made  electrical  engineer  of  the  company. 
Mr.  Baker,  who  has  held  the  position  of  electrical  engineer  and 
general  superintendent,  will  have  charge  of  the  operating  depart- 
ment. M.  M.  Dorian,  who  has  been  associated  with  Mr. 
Baker  in  his  office  at  32  Park  Place,  has  been  appointed  supply 
agent,  vice  Ashbel  Green,  who  retired  from  that  position  about 
two  months  since  to  go  into  other  business.  The  office  at  32 
Park  Place  has  been  abolished,  all  downtown  business  of  the  com- 
pany being  transacted  at  the  main  office  at  195  Broadway,  and 
Mr.  Hazleton  having  his  office  in  the  main  power  station. 
H.  G.  Stott,  who  has  been  in  charge  of  the  work  at  the  new 
Seventy-Fourth  Street  power  station,  and  also  of  the  distribution 
and  sub-station  work,  retains  the  position  of  superintendent  of 
motive  power,  with  full  charge  of  the  steam  and  electrical  plant 
at  Seventy-Fourth  Street.  He  will  be  assisted  on  the  steam 
engineering  side  by  R.  D.  Tomlinson,  until  recently  assistant  en- 
gineer of  the  Ninety-Sixth  Street  power  station  of  the  Metropoli- 
•  tan  Street  Railway  Company.  L.  B.  Stillwell  will  remain  as 
consulting  engineer  of  the  Manhattan  Elevated  Railway,  as  well 
as  of  the  Rapid  Transit  Subway  Construction  Company. 

 +++  — 

Annual  Report  of  the  Lake  Street  Elevated 


The  annual  meeting  of  the  Lake  Street  Elevated  Railroad,  of 
Chicago,  was  held  Jan.  14.  The  annual  report  for  the  year  ending 
Dec.  31,  1901,  was  presented,  and  showed  a  surplus  of  $6,204  after 
the  payment  of  taxes  and  interest  on  the  debenture  and  first 
mortgage  bonds  and  the  floating  debt.  This  compares  with  a 
surplus  of  $4,752  in  1900,  and  $3,640  in  1899.  The  road  carried  15,- 
394,036  passengers  during  the  year,  or  an  average  of  42.i75  per 
day.  In  1900  the  total  number  of  passengers  carried  was  14,617,- 
343,  and  the  daily  average  40,048.  The  company's  earnings  from 
operation  were  $767,795.68,  and  earnings  from  other  sources 
$18,666.53.     Operating  expenses  were  $388,799,  leaving  the  net 
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earnings  $397,663.  The  percentage  of  operating  expenses  to  gross 
earnings  was  49.43,  as  against  49.95  in  1900.  The  charges  for  the 
year  1901  showed  an  increase  over  those  for  1900,  due  to  im- 
portant improvements  made  during  the  year. 

In  the  annual  report  of  the  president  to  the  stockholders  Mr. 
Knight  reviewed  the  changes  in  the  management  and  ownership 
druing  the  year  and  made  a  statement  of  the  improvements  on 
the  property.  About  $70,000  has  been  spent  to  establish  an  express 
train  service  for  the  patrons  of  the  road  in  the  outlying  districts, 
but  the  opposition  of  some  of  the  town  boards  has  made  it  impos- 
sible to  start  this  service  as  yet.  The  company  lost  about  $15,000 
in  the  revenue  it  formerly  drew  from  the  Harlem  race  track  busi- 
ness on  account  of  the  service  put  in  there  by  the  Illinois  Central. 
The  by-laws  of  the  company  were  revised  and  the  annual  meeting 
day  was  changed  to  the  last  Thursday  in  January.  W.  W.  Miller, 
of  New  York,  and  J.  C.  Hutchins  and  Frank  Hedley  were  re- 
elected directors,  and  the  elections  to  the  board  when  the  property 
changed  hands  were  confirmed  by  the  stockholders.    The  report 


for  the  year  follows: 

1901  1900 

Gross                                                                              $786,462  $757,954 

Operating  expenses                                                           388,799  378,661 


Net  earnings    $397,663  $379,293 

Charges: 

Taxes    14,857  13,650 

Interest  lst-mtg.  bonds   17,262  22,115 

Interest  debentures   ?.  218,355  201,955 

Interest  floating  debt   56,248  37,756 

Loop  rental    76,970  97,887 

Suburban  rental    6,000  97,887 

Mileage  tax  reserve   1,767  1,178 


Total    $391,459  $374,541 

Surplus  for  year   6,204  4,752 

Per  cent  operating  expenses  to  gross  income   49.43  49.95 


 ♦♦♦  

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau,  Beekman  Building,  New  York.] 
UNITED  STATES  PATENTS  ISSUED  JAN.  13,  1902. 

690,922.  Three-way  Railway  Switch;  W.  F.  Bossert,  Utica, 
N.  Y.  App.  filed  Sept.  20,  1901.  Two  movable  points  in  each  rail 
are  connected  with  independent  slides,  and  these,  in  turn,  with 
links  attached  to  the  opposite  side  of  a  disk,  so  that  when  rotating 
the  disk  a  half-turn  one  pair  of  points  will  be  closed  and  the  other 
open. 

690,967.  Composite  Car  Wheel;  M.  G.  Keeran,  Bloomington, 
111.  App.  filed  April  24,  1901.  A  flanged  plate  having  a  solid 
metal  hub  and  wood  and  metal  sections  which  form  the  tread 
extending  to  the  hub. 

690,988.  Paving  Brick  for  Track  Paving  and  Fastening  Pur- 
poses; W.  H.  Nelson,  Washington,  D.  C.  App.  filed  Jan.  17, 
1901.  A  brick  constructed  to  evenly  fit  the  sides  of  a  track  rail 
and  also  co-operate  with  the  fastenings  thereof  to  thus  obviate 
the  tendency  of  such  fastenings  to  loosen  under  the  vibrations 
incident  to  travel. 

691,008.  Device  for  Operating  Street  Railway  Switches;  W.  E. 
Schilling,  Laporte,  Ind.,  and  O.  M.  Ridgway,  Kansas  City,  Mo. 
App.  filed  April  25,  1901.  A  vertical  staff  fixed  in  the  car  platform 
and  having  a  switch  throwing  cam  at  its  lower  end,  and  a  handle 
at  its  upper  end. 

691,010.  Automatic  Railway  Switch;  C.  Schwartz,  Quincy 
Township,  and  W.  H.  Drittler,  Hancock,  Mich.  App.  filed  Aug. 
27,  1901.  Means  for  locking  the  switch  rails  against  hand  opera- 
tion, and  means  for  automatically  operating  the  switch  rail  by  a 
passing  train  when  in  such  locked  condition. 

691,086.  Elevated  Railroad;  J.  N.  Valley,  Jersey  City,  N.  J. 
App.  filed  April  3,  1901.  Structural  details  of  an  elevated  roadway 
intended  to  suspend  a  car  from  overhead  tracks. 

691.095.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
Aug.  17,  1901.  A  brake  beam  is  strengthened  by  a  tension  mem- 
ber whose  ends  are  connected  with  the  beam,  and  whose  middle 
portion  is  separated  therefrom  by  a  truss.  Nuts  at  the  end  of 
the  tension  member  enable  the  tension  to  be  changed. 

691.096.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
Oct.  21,  1901.  A  modification  of  the  preceding  patent,  in  which 
the  tension  member  is  in  two  parts  linked  together  at  the  middle 
point,  where  the  truss  is  applied. 

691,201.  Car  Brake;  H.  S.  Stier,  St.  Louis,  Mo.  App.  filed 
Oct.  23,  1901.  Details. 

691,236.  Trolley  Pole  Base;  J.  D.  Bucklay  and  E.  H.  Phinney, 
Brunswick,  Me.    App.  filed  April  22,  1901.    A  hood  enclosing  the 


pivoted  end  of  a  trolley  pole,  and  its  spring  is  mounted  on  roller 
bearings  to  turn  on  a  table  fixed  to  the  car. 

691.263.  Trolley  Fender;  H.  W.  Ham,  Lansingburg,  N.  Y. 
App.  filed  April  8,  1901.   Details  of  a  spring  drum  arrangement  for 

controlling  the  cord. 

691.264.  Trolley  Tender;  H.  W.  Ham,  Lansingburg,  N.  Y. 
App.  filed  June  13,  1901.  Another  arrangement  for  a  similar  pur- 
pose. 

691,275.  Trolley  Pole  Controlling  Device  for  Cars  or  Vehicles; 
W.  H.  Kilbourn,  Greenfield,  Mass.  App.  filed  April  10,  1901. 
The  trolley  cord  leads  over  a  weighted  pulley  placed  on  an  in- 
cline, so  that  when  the  pole  lifts  its  upward  movement  will  be 
retarded  by  the  weight  of  the  pulley. 

691,313.  Bounding  Pin  and  Method  of  Making  Same;  C.  A. 
Holdridge,  Chicago,  111.  App.  filed  Nov.  18,  1901.  A  hollow 
conical  pin  intended  to  fit  over  the  end  of  the  bond,  is  made  in 
two  semi-conical  parts. 

691,315.  Car  Fender;  E.  W.  Jeter,  Atlanta,  Ga.  App.  filed 
April  27,  1901.  Details. 

 1 —  

PERSONAL  MENTION 


MR.  R.  W.  BLACKWELL,  of  R.  W.  Blackwell  &  Co.,  of  Lon- 
don, reached  New  York  last  week  on  a  short  business  trip. 

MR.  H.  R.  GOSHORN,  formerly  claim  agent  for  the  Consol- 
idated Traction  Company,  of  Pittsburgh,  Pa.,  has  been  appointed 
claim  agent  of  the  Union  Traction  Company,  of  Philadelphia. 

MR.  C.  A.  BUCH,  general  manager  of  the  Altoona  &  Logan 
Valley  Electric  Railway  Company,  resigned  his  position  at  the 
annual  meeting  of  his  company  on  Jan.  13.  The  office  of  vice- 
president  was  created  at  this  meeting  and  will  be  held  by  Mr.  H. 
J.  Crowley. 

MR.  PATRICK  MANION,  who  has  been  in  the  treasurer's 
office  of  the  Transit  Company  since  its  formation,  has  been  ap- 
pointed paymaster  by  the  company,  to  succeed  F.  J.  Duffy,  who 
has  become  associated  with  the  Richmond  Traction  Company,  of 
Richmond,  Va. 

MR.  R.  D.  TOMLINSON,  who  recently  resigned  from  the 
Metropolitan  Street  Railway  Company  to  accept  a  position  with 
the  Manhattan  Railway  Company,  was  connected  with  the  former 
company  as  assistant  engineer  of  the  Ninety-sixth  Street  power 
station,  and  not  chief  engineer  as  mentioned  in  last  week's  issue. 

MR.  F.  A.  LAWSON,  formerly  agent  for  J.  G.  Brill  Company, 
resigned  from  that  company  on  Jan.  1,  and  Mr.  Frank  L.  Brown 
has  been  appointed  in  his  stead.  Mr.  Brown  was  formerly  agent 
of  the  Shelby  Steel  Tool  Company,  and  his  office  will  be  in  San 
Francisco.  He  is  well  known  in  street  railway  circles,  and  we 
extend  to  him  our  best  wishes  for  his  success. 

MR.  CHAS.  S.  DRUMMOND  has  returned  to  Europe  after  a 
stay  of  some  five  weeks  in  the  United  States  and  British  Columbia. 
Mr.  Drummond  is  one  of  the  prominent  directors  of  the  British 
Electric  Traction  Company,  and  the  purpose  of  his  visit  to  this 
side  of  the  water  was  to  inspect  the  properties  of  his  company, 
which  controls  the  leading  electric  traction  systems  of  Vancouver 
and  Nelson,  B.  C. 

MR.  JOHN  PARKER  ILLSLEY,  at  one  time  prominently 
identified  with  the  operation  of  street  railways  in  Scranton  and 
Brooklyn,  and  who,  for  a  number  of  years,  was  connected  with 
railroad  operation  in  the  West,  died  at  his  home  at  New 
Brighton,  S.  I.,  N.  Y.,  Jan.  15.  For  thirty  years  Mr.  Illsley  was 
connected  with  the  firm  of  E.  W.  Clarke  &  Company,  Philadel- 
phia bankers,  as  consulting  engineer.  He  was  president  of  the 
construction  company  that  built  the  Ohio  River  Railroad,  recent- 
ly sold  to  the  Baltimore  &  Ohio  Railroad  Company,  and  after 
that  he  became  interested  in  street  railroading.  Mr.  Illsley  was 
seventy-seven  years  old. 

MR.  B.  A.  MAPLEDORAM,  superintendent  and  purchasing 
agent  of  the  Suburban  Rapid  Transit  Street  Railway  Company,  of 
Pittsburgh,  who  retires  from  the  company  Feb.  1,  was  recently 
presented  with  a  handsome  diamond  stud  and  a  watch  fob  and 
charm  by  the  employees  of  the  company.  Mr.  Mapledoram  is  a 
civil  engineer  of  wide  experience  on  railway  construction,  and  had 
complete  charge  of  the  reconstruction  of  the  Suburban,  with 
which  road  he  has  been  connected  for  over  three  years.  Previous 
to  this  position  he  was  in  the  employ  of  the  Consolidated  Traction 
Company,  of  Pittsburgh,  and  had  charge  of  all  its  track  work. 
Before  that  time  Mr.  Mapledoram  was  connected  with  a  railway 
construction  concern  of  Johnstown.  He  was  tendered  a  position 
with  the  Pittsburgh  Railways  Company,  the  consolidation,  but  de- 
clined. Mr.  Mapledoram,  however,  has  not  fully  matured  his 
plans  for  the  future. 
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The  Money  Market 

Wall  Street,  Jan.  22,  1902. 
The  money  market  is  following  cut  the  line  of  development 
which  it  commonly  does  at  this  season  of  the  year.  Under  the 
influence  of  the  redeposit  of  funds  by  interior  institutions  and 
large  disbursements  of  the  National  Treausury  for  pensions,  re- 
serves of  the  local  banks  are  expanding  rapidly,  the  accumulation 
of  funds  exceeds  the  demand  from  borrowers,  and  rates  for  money 
are  declining  in  consequence.  There  can  be  no  uncertainty  re- 
garding the  course  of  the  market  for  another  month  at  least. 
Shipments  of  gold  to  Europe  have  not  been  as  large  as  expected, 
and  with  the  abrupt  relaxation  which  has  occurred  at  the  foreign 
centers,  sterling  exchange  has  fallen  well  below  the  shipping 
point,  and  a  continuation  of  the  movement  is  no  longer  probable. 
Added  to  this  the  suspension  of  speculative  activity  in  the  stock 
market  has  restricted  the  demand  for  new  accommodation  to  the 
various  syndicates  which  have  not  yet  completed  their  several 
undertakings  and  are  in  need  of  temporary  assistance  from  bank- 
ing capital.  Borrowing  for  these  purposes  is  not  going  on,  how- 
ever, on  anything  like  the  scale  it  was  a  year  ago,  when  enormous 
issues  of  new  securities  to  take  over  railroad  purchases  were 
being  financed.  For  these  reasons,  therefore,  there  is  certain  to 
be  a  constantly  increasing  supply  of  lendable  funds  during  the 
immediate  future,  which  will  keep  money  quotations  down  to  a 
purely  nominal  basis.  The  position  of  the  foreign  exchange  is 
especially  noteworthy  in  view  of  the  common  anticipation  a 
month  ago  that  a  larger  amount  of  foreign  loans  made  in  this 
country  during  the  summer  and  fall  would  mature  in  January  and 
would  have  to  be  taken  up.  Either  Europe,  on  account  of  its  own 
easier  conditions,  has  not  insisted  on  the  liquidation  of  these 
credits,  or  what  is  more  likely,  the  surprisingly  well-maintained 
trade  balance  in  our  favor  has  kept  down  these  obligations  to  a 
smaller  total  than  had  been  generally  supposed.  At  all  events 
the  American  money  situation  is  clearly  more  favorable  now  than 
it  has  been  at  any  period  in  the  last  twelve  months.  Call  loans 
are  made  freely  on  the  Stock  Exchange  at  3}4  per  cent,  while  4  to 
4J/i  per  cent  is  asked  for  all  time  loans  maturing  within  six 
months. 

The  Stock  market 

The  general  stock  market  has  fallen  into  a  state  of  stagnancy 
which  is  disheartening  to  the  bright  hopes  of  the  speculative  con- 
tingent a  month  ago.  Various  reasons  are  given  why  the  active 
buying  movement  which  had  been  so  confidently  expected  did 
not  materialize.  Some  people  attach  the  chief  importance  to  the 
disappointing  showing  of  the  United  States  Steel  Corporation  for 
the  last  quarter  of  1901,  published  early  in  the  month;  others  to 
the  uncertainty  about  the  outcome  of  the  litigation  pending  in 
the  Northern  Securities  Company,  and  others  to  the  entirely  un- 
looked-for issue  of  debenture  bonds  by  the  Atchison  directors. 
But  while  these  circumstances,  both  singly  and  collectively,  have 
unquestionably  operated  against  a  better  market,  the  main  ex- 
planation for  the  reactionary  tendency  of  the  share  list  lies  with- 
out any  doubt  in  the  cautious  temper  of  the  outside  public,  which 
is  referable  far  less  to  any  recent  occurrences  than  to  their  previ- 
ous conviction  that  any  speculation  for  the  rise  starting  from  the 
current  high  range  of  prices  would  be  dangerous  and  possibly 
disastrous.  There  is  still  no  cause  to  doubt  that  the  control  of  the 
outstanding  security  supply  is  lodged  in  the  hands  of  the  strong 
speculative  interests,  and  that  these  interests  are  committed  forci- 
bly to  the  side  of  improvement.  But  the  public  has  come  to  view 
even  this  strong  technical  position  with  suspicion,  and  to  assume 
that  any  rise  henceforth  would  merely  be  for  the  purpose  of 
lightening  loads  which  have  grown  uncomfortably  heavy.  The 
situation  in  brief  is  that  of  a  market  where  the  wells  of  speculative 
enthusiasm  have  run  dry,  and  where  nothing  save  the  continuance 
of  favorable  outside  factors  in  the  shape  of  active  trade  and 
phenomenal  railway  earnings  prevent  a  serious  break.  That  any 
collapse  of  the  sort  is  impending  is,  however,  altogether  unlikely. 
Stocks  of  railroad  and  industrial  corporations  which  were  unduly 
inflated  in  the  era  of  speculative  extravagance  a  year  ago  are 
simply  seeking  their  normal  investment  level,  and  in  most  cases 
this  can  hardly  be  said  to  be  far  distant  from  the  quotations  now 
prevailing. 

The  local  traction  group  have  held  distinctly  better  than  the  rest 
of  the  market  during  the  past  week.  A  good  deal  of  interest  has 
been  attracted  to  the  hearings  on  the  State  franchise  tax  at 
Albany,  but  the  slight  grounds  for  believing  that  the  constitution- 


ality of  the  tax  will  be  denied  do  not  afford  any  substantial  reason 
for  the  strength  displayed  by  the  stocks.  The  advance  in  Metro- 
politan is  plausibly  accounted  for  by  the  belief  that  a  new  issue  of 
the  shares  is  soon  to  be  made  which  will  carry  with  them  valuable 
subscription  rights  to  the  present  holders.  Manhattan  is  being 
picked  up  quietly  but  steadily  on  all  concessions  by  people  who 
are  confident  in  the  future  of  the  property  and  do  not  believe 
that  its  prospective  increase  in  earning  power  has  yet  been  dis- 
counted. The  firmness  in  Brooklyn  Rapid  Transit  appears  to  be 
merely  sympathetic  with  the  strength  of  the  other  members  of 
the  group. 

Philadelphia 

The  feature  of  the  Philadelphia  traction  market  continues  to  be 
the  heavy  buying  of  Union  Traction  shares.  From  2>2>Ya  a.  week 
ago,  the  stock  rose  to  35J/2  yesterday,  with  dealings  larger  than 
they  have  been  for  a  long  time  past.  The  regular  directors'  meet- 
ing on  Monday  of  this  week  was  awaited  with  unusual  interest,  in 
view  of  the  rumors  which  had  been  persistently  circulated  that  a 
$5  assessment  call  would  be  made  on  the  stock.  No  action  was 
taken  on  this  matter,  however,  and  the  favorable  inferences  which 
were  drawn  in  consequence  appeared  to  furnish  the  main  inspira- 
tion-for  the  rise  in  the  market.  Philadelphia  Traction,  the  leased 
line  stock,  was  sympathetically  strong,  moving  up  from  97l/\.  to 
97?4.  On  sales  of  500  shares  Railways  Company  General  dropped 
a  half  point  to  4.  American  Railways  was  steady  around  44^4. 
Consolidated  Traction  of  New  Jersey  sold  in  fractional  lots  at 
68,  and  a  single  sale  of  Consolidated  Traction  of  Pittsburgh,  pre- 
ferred, was  reported  at  64^4.  Sales  of  bonds  comprised  Electric 
People's  Traction  4s  at  98^  to  99,  People's  Passenger  4s,  ex- 
interest,  at  I05J-2,  Indianapolis  4s  at  86  to  86^4,  Consolidated  of 
New  Jersey  5s  at  110*4,  United  Railways  of  Pittsburgh  5s  at  116, 
and  Easton  Consolidated  Electric  5s  at  10554. 

Chicago 

The  entire  market  for  Chicago  traction  securities  has  taken  on 
a  stronger  tone  during  the  past  week.  Dealings  have  continued 
light  in  many  issues,  not  footing  up  a  hundred  shares.  But  the 
drift  of  prices  has  almost  unexceptionally  been  in  the  direction  of 
improvement.  Union  Traction  common,  which  sold  last  Wed- 
nesday as  low  as  10,  recovered  to  ioj4,  and  the  preferred  held 
firmly  at  47.  City  Railway  rose  on  what  looked  to  be  investment 
purchases,  from  188  to  190.  West  Chicago  was  rather  heavier 
than  the  rest,  around  goV$.  Among  the  elevated  stocks  South 
Side  sold  rather  freely  in  full  lots  at  105,  and  later  small  amounts 
were  bought  as  high  as  107.  A  single  sale  of  a  hundred  shares 
of  Northwestern  Elevated  common  was  reported  at  38.  Metro- 
politan Elevated  common  on  several  scattered  transactions  sold 
from  40  down  to  39M;,  and  a  few  large  sales  were  made  in  the  pre- 
ferred at  90^4  and  golA.  Lake  Street  was  firm  at  io34,  after  sell- 
ing at  one  time  as  high  as  nj^.  An  official  of  the  road  in  an  in- 
terview with  our  correspondent  said:  "We  are  working  to  a  good 
end,  and  I  think  the  less  said  about  the  property,  until  we  have 
accomplished  our  designs,  the  better.  I  wish  to  state,  however, 
that  the  company  is  fully  as  able  to  meet  its  increased  taxes  as  the 
other  companies."  The  remarkable  earnings  statements  of  the 
other  elevated  lines  for  December  have  already  been  published, 
but  it  is  worth  while  noting  that  the  Metropolitan  showed  a  gain 
of  $106,000  over  December,  1900,  and  of  more  than  100  per  cent 
over  the  period  in  1897.  while,  as  compared  with  the  previous  year, 
the  earnings  of  the  Northwestern  increased  17.8  per  cent,  and  of 
the  South  Side  8.6  per  cent.  This  brilliant  record  is  the  best  ex- 
planation for  the  rising  quotations  in  the  market. 

Other  Traction  Securities 

There  have  been  no  dealings  worth  noting  this  week  in  the 
New  York  curb  market  for  traction  specialties.  In  Boston  the 
Massachusetts  Electric  issues  were  particularly  strong  and  active. 
The  common  sold  up  to  35,  reacting  later  to  34,  and  the  preferred 
rose  to  9254,  losing  only  half  a  point  in  the  subsequent  dealings. 
There  was  no  specific  news,  apart  from  the  good  earnings  of  the 
system,  to  account  for  the  buying.  Fractional  lots  of  Boston 
Elevated  sold  at  166  and  167,  and  the  West  End  shares  were  un- 
changed at  94*4  for  the  common,  and  114  for  the  preferred.  In 
Baltimore  the  more  favorable  sentiment  of  a  week  ago  regarding 
the  United  Railway  securities  continues.  The  failure  of  the 
scheme  for  a  rival  company  caused  s  rally  in  the  stock  to  1454 
and  in  the  income  bonds  to  68^4-  These  prices  have  been  main- 
tained during  the  week.  Other  Baltimore  transactions  include 
Lexington  Railway  5s  at  T02}4,  Norfolk  Railway  5s  at  109^2  up 
to  iio^4,  and  United  Railways  of  Baltimore  4s  at  95J4-   The  latest 
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sales  of  the  St.  Louis  Street  Railway  issues  reported  from  the 
Western  markets  were  made  at  32^  to  33  for  the  common,  and 
85H  for  the  preferred.  At  the  close  of  last  week  small  lots  of  New 
Orleans  City  Railroad  new  certificates  were  sold  at  30J4  for  the 
common,  and  105  for  the  preferred.  Latest  reports  of  this  com- 
pany's net  earnings  are  unfavorable,  showing  decrease  from  last 
year.  No  dealings  of  note  occurred  in  any  of  the  other  markets  of 
the  West  and  South.  From  all  quarters  comes  the  information 
that  business  in  securities,  both  speculative  and  investment,  is 
next  to  nothing.  Business  on  the  Cleveland  Stock  Exchange  the 
latter  part  of  last  week  was  marked  by  further  weakness  on  the 
part  of  the  Everett-Moore  traction  securities.  Detroit  United 
sold  Saturday  at  the  lowest  price  yet  reached,  58%  Fifty  shares 
of  Northern  Ohio  Traction  common  sold  at  30,  12^2  points  below 
the  last  sale.  The  latter  stock  is  not  being  pressed  for  sale,  how- 
ever, and  only  a  small  block  was  unloaded  at  the  figure  named. 
Cleveland  Electric  Railway  continues  steady  at  70,  300  shares  go- 
ing at  this  figure  Monday.  Repeated  rumors  that  the  bankers' 
committee  is  considering  a  proposition  to  sell  Detroit  United 
stock  to  Detroit  and  Chicago  parties  at  a  figure  between  55  and 
60  caused. increased  activity  of  this  stock  yesterday.  One  hundred 
shares  sold  at  58,  100  at  57%,  100  trust  certificates  at  57M.  150 
shares  at  57^4  and  350  shares  at  57J4- 
Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1902 
Closing  Bid 
Jan.  14  Jan.  21 

American  Railways  Company    44%  44 

Boston  Elevated  .'   167  166 

Brooklyn  R.  T...'.   63%  65% 

Chicago  City   187  190 

Chicago  Union  Tr.  (common)   10%  10% 

Chicago  Union  Tr.  (preferred)   47  47% 

Cleveland  City  112  all2 

Cleveland  &  Eastern   31  a30 

Cleveland  Electric    70  70% 

Columbus  (common)   39  39 

Columbus    (preferred)    90  90 

Consolidated  Traction  of  N.  J   67  67 

Consolidated  Traction  of  N.  J.  5s   109  109 

Consolidated  Traction  of  Pittsburgh  (common)   22%  23 

Consolidated  Traction  of  Pittsburgh  (preferred)   '  64% 

Detroit  United    60  57% 

Detroit  United  Certificates    61%  57 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern   37  a37 

Indianapolis  Street  Railway   46  46 

Indianapolis  Street  Railway  4s   87%  87% 

Lake  Street  Elevated    10%  10% 

Louisville  (common)   

Louisville  (preferred)   

Manhattan  Ry   136%  135% 

Massachusetts  Elec.  Cos.  (common)   34  34 

Massachusetts  Elec.  Cos.  (preferred)   91%  91% 

Metropolitan  Elevated,  Chicago  (common)   40%  39% 

Metropolitan  Elevated,  Chicago   90%  90% 

Metropolitan  Street    160%  167% 

New  Orleans  (common)   28%  30% 

New  Orleans    (preferred)  104%  105 

North  American    90  88 

Northern  Ohio  Traction  (common)   42%  a30 

Northern  Ohio  Traction  (preferred)   88% 

North  Jersey   22  22 

Northwestern  Elevated,  Chicago  (common)   37%  38 

Northwestern  Elevated,  Chicago  (preferred)   86  86 

Philadelphia  Traction    9714  971^ 

Rochester  (common)    42  42 

St.  Louis  Transit  Co.  (common)   3314  32 

South  Side  Elevated  (Chicago)  al07%  105 

Syracuse  (common)    21  21 

Syracuse  (preferred)    52  61 

Third  Ave   12114  123 

Twin  City,  Minneapolis  (common).   109  108% 

United  Railways,  St.  Louis  (preferred)   86  85 

United  Railways,  St.  Louis,  4s  ~   89%  89 

Union  Traction  (Philadelphia)   34%  35% 

*  Ex-dividend         (a)  Asked. 

Iron  and  Steel 

The  latest  statistics  of  production  and  consumption  indicate  no 
change  from  the  favorable  conditions  in  the  iron  industry.  Ac- 
cording to  the  Iron  Age,  the  weekly  output  of  the  pig-iron  furnaces 
at  the  opening  of  January  was  291,992  tons,  and  yet  in  face  of  this 
enormous  tonnage,  stocks  on  hand  had  not  increased  during  De- 
cember. In  fact,  had  it  not  been  for  the  deficiency  in  transporta- 
tion facilities  which  hindered  the  delivery  against  orders,  there 
would  have  been  a  decrease  in  reserve  supplies  last  month.  The 


striking  feature  outside  of  this  strong  position  is  the  increasing 
competition,  especially  on  the  part  of  German  and  English  steel 
and  steel  rail  makers.  Over  half  of  a  105,000-ton  order  for  rails 
by  the  Mexican  National  Railroad,  placed  this  week,  went  to 
German  concerns,  and  it  is  stated  that  English  interests  may  get 
a  good  part  of  the  remaining  half.  That  we  should  be  importing 
steel,  whereas,  up  to  a  year  ago,  we  were  large  exporters,  is  an 
astonishing  change  in  the  situation;  yet  it  is  explained,  not  by 
weakness  or  inflated  prices  in  the  American  market,  but  simply 
by  the  inability,  temporarily,  of  American  production  to  cope 
with  the  home  demand. 

Quotations  are  $16.50  per  ton  for  Bessemer  pig,  $27.50  for  steel 
billets,  and  $28  for  steel  rails. 

Metals. 

Quotations  are  as  follows:  Copper,  lake,  nJ/i  cents;  tin,  23% 
cents;  lead,  4  cents;  and  spelter,  4.35  cents. 

 ♦♦♦  

WASHINGTON,  D.  C. — Pursuant  to  the  agreement  for  the  reorganization 
of  the  Washington  Traction  &  Electric  Company,  a  call  has  been  made  upon 
the  depositing  stockholders  under  said,  agreement  for  the  payments  re- 
quired from  such  depositing  stockholders  in  order  to  purchase  stock 
of  the  new  company.  Such  payments  are  to  be  made  to  the  United  States 
Mortgage  &  Trust  Company,  New  York  City,  for  the  account  of  the  com- 
mittee, at  the  rate  of  $3  per  share  of  stock  deposited  on  Feb.  3,  1902; 
$3  for  each  such  share  on  March  17,  1902,  and  $3  for  each  such  share  on  May 
1,  1902,  making  a  total  payment  of  $9  for  each  share  of  stock  deposited,  for 
which  the  depositing  stockholders  will  be  entitled  to  receive  voting  trust 
certificates  for  shares  of  the  preferred  and  common  stock  of  the  new  com- 
pany at  the  rate  of  $9  in  preferred  stock  and  $30  in  common  stock  for  each 
$9  paid. 

AMHERST,  MASS.— The  stockholders  of  the  Amherst  &  Sunderland 
Street  Railway  Company  have  voted  to  adopt  the  suggestion  of  the  Rail- 
road Commissioners  regarding  the  proposed  issue  of  bonds,  and  will  refund 
a  previous  issue  of  $21,500  and  consolidate  with  it  $30,000  of  floating  indebted- 
ness in  a  new  issue  of  $51,500.  The  application  of  the  company  is  now  before 
the  Railroad  Commissioners. 

MINNEAPOLIS,  MINN— The  Twin  City  Rapid  Transit  Company  has 
declared  a  regular  semi-annual  dividend  of  2  per  cent  on  the  common  stock, 
payable  Feb.  15.  The  policy  in  regard  to  dividends  on  the  common  stock  in 
future  will  be  to  make  them  quarterly  instead  of  semi-annual. 

CLEVELAND,  OHIO.— The  Eastern  Ohio  Traction  Company  will  be  the 
title  of  a  new  corporation  formed  by  the  combination  of  the  Cleveland  Si 
Eastern,  Cleveland  &  Chagrin  Falls  and  Chagrin  Falls  &  Eastern  Railways. 
The  capital  stock  is  fixed  at  $2,500,000. 

CLEVELAND,  OHIO.— 'I  he  Cleveland,  Elyria  &  Western  Railway  Company 
has  declared  a  quarterly  dividend  of  %  of  1  per  cent. 

MANSFIELD,  OHIO.— The  Citizens'  Street  Railway  has  filed  a  mortgage 
for  $400,000  in  favor  of  the  Cleveland  Trust  Company.  The  mortgage  is  to 
cover  bonds  to  the  same  amount  issued  for  the  purpose  of  building  the 
Mansfield-Shelby  line  (already  completed),  for  making  improvements  to 
the  present  system  and  for  refunding  outstanding  bonds.  The  issue  is  payable 
April  1,  1923,  and  bears  interest  at  5  per  cent. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  Company,  one  of  the 
Everett-Moore  properties,  has  made  the  following  comparative  statement  of  its 
business  for  1900  and  1901.  Gross  earnings  for  1900,  $513,724;  1901,  $617,010; 
operating  expenses,  $317,475  and  $350,844;  net  earnings,  $196,249  and  $366,166; 
surplus  for  stock,  $86,808  and  $130,000. 

JOHNSTOWN,  PA. — Application  has  been  made  for  the  appointment  of 
a  receiver  for  the  Johnstown  Passenger  Railway  Company.  The  suit  is  filed 
by  a  minority  stockholder,  and  is  the  result  of  an  effort  of  new  interests  to 
increase  the  capital  of  the  company  from  $800,000  to  $2,000,000.  The  applicant 
prays  for  an  injunction  restraining  the  officers  or  directors  from  disposing  of 
any  more  of  the  new  stock. 

TITUSVILLE,  PA.— It  is  reported  that  the  property  of  the  Titusville 
Electric  Traction  Company  has  been  purchased  in  the  interest  of  persons 
identified  with  the  Crawford  County  Electric  Street  Railway  Company,  re- 
cently incorporated.   It  is  said  that  the  plan  is  to  extend  the  lines  to  Meadville. 

TORONTO,  ONT. — The  annual  meeting  of  the  Toronto  Railway  Company 
was  held  a  few  days  ago.  The  most  important  event  was  the  retirement  of 
F.  Wanklyn  and  C.  E.  L.  Porteous  as  directors  and  the  election  of  Frederick 
Nicholls  and  H.  M.  Pellatt,  of  Toronto,  as  their  successors.  The  gross  earn- 
ings amounted  to  $1,661,017.50,  as  compared  with  $1,501,001.28  of  the  previous 
year,  showing  an  increase  of  $160,016.22  in  the  company's  business  during  the 
year.  The  percentage  of  operating  expenses  to  earnings  was  51.6  per  cent,  as 
compared  with  51  per  cent  for  the  previous  year,  and  the  total  expenditure 
on  capital  account  during  the  year  amounted  to  $331,743.97.  During  the  year 
the  company  paid  to  the  city  of  Toronto,  under  the  terms  of  the  franchise, 
the  sum  of  $226,453,  as  compared  with  $204,383.81  last  year,  and  in  addition 
thereto  the  company  paid  the  provincial  tax  levied  under  the  Revenue  Act. 
The  operating  expenses  showed  an  increase  of  $81,631.28  over  the  previous 
year,  and  the  net  earnings  were  $78,384.94  more  than  the  previous  year.  The 
passengers  carried  were  39,848,087,  or  3,786,220  more  than  in'  1900.  There 
were  13,750,038  transfers  given,  which  shows  an  increase  of  1,179,334  over  the 
preceding  year.    A  comparison  of  the  statements  of  1901  and  1900  follows: 

1901  1900 

Gross  earnings   $1,661,017.50  $1,501,001 

Operating  expenses    857,612.10  775,980 

Net  earnings    803,405.40  725,020 

Passengers  carried    39,848,087  36,061,867 

Transfers    13,750,038  12,570,704 


January  25,  1902.] 
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Notice. — These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.     Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes, 

t  Deficit. 


COMl'ANY 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ky.&  Elec. Co 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Kv 

Co  ._  :. 


BOSTON,  MASS. 
Boston  Elev.  By.  Co, 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co  


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL,. 
Chicago  &  Milwaukee 
Elec.  By.  Co  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,   Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


Detroit  United  Ry. 


Rapid  Ry. 


Period 


1  m. 
1  " 

9  " 


Dec. 


12  "  Dec. 
12" 


1  m.,  Dec. 
1  " 
6  " 


Oct. 


1  m., 
1  " 
10  " 
10  " 


1  m.,  Dec. 

1  " 

6 »  " 

6   "  " 


12  m.,  Sept 
12" 


12  m..  Sept 
12  " 


1  m.,,  Nov. 
1  " 


1  m. 
1  " 
5  " 
5  " 


1  m.. 

I  " 

II  " 
11  " 


June 


Nov. 


Nov. 


12  m.,  Dec. 
12  "  " 


1  m.,  Dec. 
1  " 
12  " 
12" 


1  m.. 
1  " 
12  li 
12  " 


1  m. 
1  '• 
12  " 
12  " 


1  m. 
1  " 
12  " 
12" 

1  m. 
1  " 
12" 


1  m.. 

I  " 

II  ' 

11  " 

1  m., 
1  " 
U" 

11 " 

1  m. 
1  " 
12" 

12  " 

1  m. 
1  " 
12" 
12" 


Dec 


Dec. 


Dec. 


Dec. 


Nov. 


Nov. 


Dec. 


H 


53.384 
38,395 
402,800 
387,972 
617,011 
513,725 


125.315 
118,235 
751,363 
713,703 


18,031 
15,772 
169,950 
157,019 


18,240 
16.633 
113.390 
100,222 


10,869,496 
10,236,994 

5,778,133 
5,518,83" 


997,813 
942,018 
5,498,520 
5,159,930 
12,135,559 
11.768,550 


283,710 
239,439 
2,761,503 
1,271,327 


12,041 
9,781 
159,453 
131,065 


786,-102 
757,954 


4,300 
4.040 
47,976 
49,646 


7,473 
5,171 
90,390 
68,893 


199,688 
185,45 
2,296,898 
2,061,505 


19.406 
16,023 
249,200 
179,098 

11,920 
9,926 
164,971 
141,112 

118,863 
1(19,708 
1,374,784 
1,187,728 

27,979 
25,039 
355,195 
262,80(i 

271,441 
239,321 
2,919,171 
2,575,277 

30,984 
27,873 
386,624 
290,673 


a  x 


*  30,908 

*  22,089 
263,361 
241,782 

*  350,845 

*  317,475 


89,888 
81,121 
498,413 
474,083 


10,1 
9,1 

102,^ 
91,' 


7,336,597  3,532,899 
6,828,110  3,408,884 


3,915.486 
3,659,33' 


*  730,840 

*  627,959 
*3702359 
*3229484 
♦7216008 
*71 06373 


174,195 
124,599 
I ,203,882 
593,798 


5,804 
5,604 
68,234 
53  940 


388,799 
378,661 


*  2,420 

*  2,477 

*  32,002 

*  33,272 


*  3,565 

*  3.731 
52,022 
36,672 


107,770 
101,437 
1,265,953 
1,121,03: 


11,098 
9,401 
136,805 
102,393 

*  6,681 

*  7,084 

*  87,102 

*  89,592 

64,838 
60,858 
750,850 
664,007 

17,447 
10,921 
206,052 
151,503 

*  153,404 

*  129,101 
♦1596765 
* 1439058 

*  17,678 

*  18,735 

*  223,730 

*  170,237 


22,510 
10,300 
199,439 
146,190 
266,166 
196,249 


35,427 
37  114 
252,950 
5.39,680 


8,019 
6,104 

67.67! 

65,264 


10,930 
9,432 
57,459 
50,769 


1,862,648 
1,859,500 


266,973 
314,059 
1,736.161 
1,930.440 
4,919,551 
4,662,177 


109,515 
114,841 
1,557,621 
677,529 


6,237 
4,177 
91,218 
77,125 


397,663 
379,293 


1,886 
1,563 
15,974 
16,374 


3,908 
1,440 
38.308 
2e  ,221 


91,918 
84.018 
1,030,945 
940,467 


8,309 
6,622 
112,394 
77,304 

5,239 
2,842 
77,809 
71,520 

54,024 
48,911 
623,934 
523,721 

10,532 
8,118 
149,143 
111,297 

118.037 
110,220 
1,322,046 
1,136,219 

13,300 
9,138 
102,894 
120,436 


30.89(1 
28,626 

2,896,359 
2,932,839 


937,201! 
994,294 


Q  S 


13,259 
5,148 

98,973 
109,786 
136,162 
141,133 


21,373 
19,901 
123,017 
119,830 


4,341 ,748 
4,135,405 


93.399 
80.941 
501,533 
405,492 


1,380 
1.417 
13,023 
13,294 


3,545 
3,232 
43,678 
36,148 


21 ,705 
19,475 
244,231 
258,483 


7,770 
3,228 
57,023 
34,562 

6,042 
6,042 
72,500 
72,500 

32,437 
31,607 
350,749 
343,229 

9,466 
9,092 
106,163 
71 ,623 

61,781 
57,120 
652,277 
010,468 

9,692 
9,692 
116,300 
81,315 


o  <  o  c 


9,257 
11.158 

100,466 
36,404 

130,004 
55,117 


14,055 
17,213 
129,933 
119,850 


20,569 
22,143 


636,539 
476,044 


925,442 
865,200 


577,803 
526,772 


16,116 
33,900 
1,056.088 
272,038 


506 
146 
2,951 
3,080 


363 
t  1,792 
+  4,310 
t  9,927 


70,213 
64  543 
786,714 
681,984 


538 
3,395 
55,371 
42,742 

+  803 
t  3,960 
5,369 
+  980 

21,588 
17,303 
273,185 
180,501 

1,066 


42,980 
39,674 

56,756 
53,100 
67(1.129 
519,751 

3,614 
+  554 
46,95 1 
39,121 


Com  pany 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
Loudon  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


1  m.. 
1  " 
6  " 
6  " 


1  m. 
1  " 

12  " 
12  " 


1  m. 
1  " 
12  " 
12  " 


MINNEAPOLIS, MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co... 


Metropolitan  St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs  . 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  B.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co... 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


Period 


Dec.  '01 
"  '00 
"  '01 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


1  m. 

Dec.  '01 

243,927 

1  " 

"  '00 

209,887 

12  " 

"  '01 

2.442,342 

12  " 

"  '00 

2,220,698 

1  m. 
1  " 

3  " 
3  " 


3  m. 
i  " 
12  " 
12  " 


3  m. 

3  " 
12  " 
12  " 


1  m. 
1  " 
8  " 


1  m. 
1  " 
6  " 
6  " 


1  m. 
1  " 
5  " 
5  " 


1  m. 
1  " 
10  " 
10" 


1  m. 
1  " 
12  " 


I  in. 
1  " 
6  " 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 

June  '01 
"  '01 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 

"  '00 

"  '01 

"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '0i 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
 0 


o.s 


oW 
H 


40,541 
37,211 
453,704 


17,779 
26,439 
193,723 
163,630 


25,309 
24,744 
337,741 
294,907 


12,947 
11,043 
141,846 
119,109 


268,517 
239,713 
2,879,635 
2,582,536 


1.58,196 
148,63' 
479,169 
455,530 


2,284,565 
2,081 ,964 
10,455,872 
9,950,735 


3,750,285 
3,608,306 
14,720,76' 
14,437,134 


4,200 
3,934 
25.876 
23,83' 


296,588 
263,540 

2,314  I 

2,194,256 


82,270 
68  201 
501,217 
441,226 


20,991 
20,727 
218,569 
203,05' 


85,925 
82,225 
428.781 
405,918 


2,638 
48,781 
507,989 
504,852 


63,471 
58,365 
346,670 
304,930 


120,379 
111,847 
1,311,084 
1,182,517 


15,080 
13,177 
125,977 
120,277 


25,042 
23,239 
251,315 


12,421 
18,122 
98,181 
103,644 


14,781 
14,339 
182,954 
154,465 


6,280 
5,324 
84,557 
78,501 


105,659 
97,987 
1,185,534 
1,129,787 


114,444 
109,477 
1,301,345 
1,199,984 


105,60' 
96,736 
287,307 
278,805 


1,312.130 
1,236,711 
5,328,649 
5,195,312 


1,563,260 
1,555,036 
6,755,131 
6,631,254 


2,044 

2,392 

no: 

11,005 


126,215 
106,588 
1,004,710 
904,171 


15,669 
10,770 
139,542 
108,198 


44,963 
48,997 
232,399 
244,182 


29,300 
34,787 
295,079 
298,122 


34,374 
31,122 
188,286 
166,236 


*63,632 
*53,435 
636,407 
*  616,945 


11,916 
11.237 
88,229 
76,395 


15,499 
13.973 
202,369 


10,550 
8,317 
95,542 
59,986 


10,528 
10,405 
154,787 
140,542 


6,667 
5,719 
57,289 
40,608 

138,267 
111,900 
1 ,256,808 
1,090,911 


154,072 
130,235 
.578,289 
,382,551 


52,589 
51,901 
191,862 
176,724 


972,434 
845,253 
5,127,223 
4,755,423 


T3  C 

0)  o 

at 


9,219 
8,929 
109,967 


1,871 

83~366 


7,500 
7,500 
90,000 
90,000 


1 ,859 
1.682 
23,835 
21,624 


67,162 
69,742 
755,139 
824,665 


58,350 
51,965 
619,787 
577,622 


15,185 

9,220 
44,536 
28,018 


632,350 
626,925 
2,683,132 
2,688,644 


6,287 
5,044 
92,422 


32,242 


3,028 
2,905 
04,787 
50,542 


4,808 
4,037 
33,454 
18,985 


71,105 
42,158 
501,609 
266,247 


95,722 
78,270 
958,502 
804,929 


37,404 
42,681 
147.326 
148,707 


340,084 
218,328 
2,444,091 
2,066,779 


2,187,025  1.148,714  1,038,311 
2,053,270  1,128,985  924,285 
7,965,6361 4 ,534,008|  3,431 ,567 
7,805,880  4,445,720  3,300,160 


2,156 
1,541 
14,799 
12,832 


170.373 
156,952 
1,340,178 
1,290,085 


5,3'22 
9,957 
79,027 
94,859 


40,902 
33,228 
196,382 
161,736 


,jdf26661 
13.993 
212,910 
206,730 


29,09: 
27,243 
158,384 
138,093 


62,747 
58,412 
674,677 
565,572 


3,163 
1,940 
37,749 
43,882 


1,146 
1,59' 
7,160 
7,276 


88,792 
89,526 
718,118 
709,897 


3,196 
3.843 
38,618 
37,608 


25,062 
24,229 
124,846 
120,760 


19,025 
18,006 
114,096 
111,754 


37,813 
34,271 
415,168 
409,051 


8,559 
8,333 
52,774 
52,348 


1,010 


7,640 
5,555 


81,581 
67,426 
622,060 
580,188 


2,126 
0,115 
40.410 

57,250 


15,900 
8,999 
71,536 
40,975 


10,072 
8,636 
44,288 
26,939 


24,934 
24,141 
259,509 
150,521 

df. +5,396 
+6,394 
+15,025 
+  8,466 


Street  railway  journal. 
NEWS  OF  THE  WEEK 


[Vol.  XIX.  No. 


CONSTRUCTION  NOTES 


BIRMINGHAM,  ALA. — The  Birmingham  Railway,  Light  &  Power  Com- 
pany, as  previously  stated,  has  many  improvements  in  contemplation,  and  is 
now  doing  considerable  work.  The  Bessemer  line  is  being  relaid  with  70-1D. 
steel,  as  well  as  the  old  Powdcrly  line  from  Powderly  to  .Bessemer.  This 
is  in  all  20  miles  of  track.  The  East  Lake  line,  7  miles  lung,  is  also  being 
relaid  with  70-lb.  rail.  When  this  is  complete  there  will  be  a  line  put  on 
from  Bessemer  to  East  Lake,  20  miles,  which  will  be  operated  like  a  trunk 
line.  The  company  is  double  tracking  for  five  blocks  on  Twenty-First  Street, 
the  new  rail  being  70  lbs.  and  the  old  being  replaced  with  the  same  weight. 
New  rolling  stock  has  also  been  bought.  The  company  is  doubling  the  ca- 
pacity of  the  electric  light  in  Birmingham,  and  a  new  plant  is  being  put  in 
at  Bessemer.  The  cost  of  the  power  station  improvement  alone  will  aggre- 
gate about  $450,000.  The  capacity  of  the  gas  plant  is  also  to  be  increased 
and  the  mains  extended,  at  a  cost  of  $100,000.  The  total  outlay  will  be  about 
$1,000,000. 

l'.NSLEY,  ALA. — The  Steel  Cities  Railway  Company  has  been  reorganized, 
and  the  construction  of  the  road  is  practically  assured.  A  line  from  Birming- 
ham to  Ensley  is  to  be  built,  one  from  Ensley  to  an  undetermined  point,  and 
one  from  Ensley  to  Brookside.  The  first  line  will  be  6  miles  long,  the  second 
8,  and  the  third  6.  It  is  given  out  as  a  certainty  almost  that  the  Birmingham- 
Ensley  line  will  be  built  within  a  short  time,  if  not  the  others.  The  directors 
of  the  company  are:  J.  W.  Minor,  of  Ensley;  J.  B.  Stagg.  Pratt  City;  R.  K. 
Zell,  S.  E.  Thompson,  J.  R.  Adams,  of  Birmingham.  1  he  estimated  cost  of 
constructing  the  line  is  said  to  be  $750,000. 

GADSDEN,  ALA.— The  Gadsden,  Alabama  City  &  Attalla  Railroad  has  been 
granted  franchises  for  the  construction  of  a  number  of  lines  here. 

SAN  FRANCISCO,  CAL.— The  North  Shore  Railroad  Company  has  been 
incorporated  by  the  Colgate-Martin  syndicate  as  the  successor  of  the  North 
Pacific  Cost  Railroad,  which  recently  passed  into  the  control  of  the  syndicate. 
As  previously  stated,  the  road  will  be  rebuilt  and  equipped  with  electricity. 
The  plan  is  to  convert  it  into  a  standard-gage  line,  double  tracking  it  in 
addition.  The  capital  stock  of  the  company  is  $6,000,000,  of  which  $90,000  has 
been  subscribed. 

VALLEJO,  CAL. — The  Council  has  adopted  an  ordinance  granting  J.  W. 
Hartzell  and  H.  F.  Hartzell  a  franchise  for  the  construction  of  an  electric 
railway  here. 

OAKLAND,  CAL. — The  Oakland  Transit  Company  plans  the  connection 
of  its  local  lines  with  Point  Richmond;  also  the  extension  of  the  San  Pablo 
Avenue  line  from  West  Berkeley  to  the  Santa  Fe  terminal.  The  acquisition 
of  the  McDonald-Henshaw  franchise,  which  gives  the  company  the  right  to 
build  from  the  Alameda  County  line  to  Point  Richmond,  make  possible  the 
building  of  a  line  over  this  route  at  once. 

REDLANDS,  CAL. — The  Redlands  Street  Railway  Company  is  laying  out 
a  40-acre  park  on  San  Bernardino  Avenue.  The  company  will  extend  its 
lines  west  on  San  Bernardino  Avenue  to  the  city  limits.  The  company  has 
recently  completed  a  branch  of  2%  miles  to  the  County  Club.  Two  Brill  cars 
modeled  after  the  standard  Metropolitan  car  have  recently  been  added  to  the 
company's  equipment. 

SAN  JOSE,  CAL. — Satisfactory  progress  is  being  made  with  the  electrifica- 
tion of  the  Alum  Rock  Railway,  now  owned  by  the  San  Jose  &  Santa  Clara 
Railway.  The  road  is  about  7%  miles  long.  The  company  is  building  a 
storage-battery  station.    All  the  contracts  for  material  have  been  awarded. 

ROME,  GA. — The  City  Electric  Railway  Company  proposes  to  extend  its 
lines  from  Mobley  to  Lindale,  a  distance  of  about  3  miles.  The  plan  of  the 
company  is  to  remove  its  power  house  to  Mobley. 

BELLEVILLE,  ILL.— The  St.  Louis  &  Belleville  Electric  Railway  Company 
will  shortly  begin  building  an  addition  to  its  power  house. 

CHICAGO,  ILL. — One  of  the  important  questions  that  will  be  considered 
at  the  annual  meeting  of  the  Northwestern  Elevated  Railroad,  to  be  held 
Jan.  29,  is  the  extension  of  the  system  to  Ravenswood.  The  company,  by  its 
issue  of  bonds,  has  sufficient  money  on  hand  to  finance  this  improvement,  it 
is  believed,  without  raising  more  funds. 

ALTON,  ILL. —  fhe  annual  meeting  of  the  stockholders  of  the  Alton  Rail- 
way &  Illuminating  Company,  of  Alton,  was  held  Jan.  13.  Joseph  A.  Porter 
was  again  elected  president  and  treasurer  of  the  company.  Many  extensions 
of  the  system  will  be  made  this  year.  The  first  improvement  will  be  the 
construction  of  a  line  to  East  Alton. 

WINCHESTER,  IND.— The  Dayton  &  Northern  Traction  Company  has 
accepted  the  franchise  recently  tendered  in  this  city,  and  which  provides 
that  the  work  of  building  a  line  from  Columbus,  Ohio,  to  Indianapolis,  by 
way  of  this  city,  shall  begin  during  the  present  year  and  be  completed  within 
a  period  of  two  years.  However,  the  company  expects  to  complete  the  work 
this  year  if  material  can  be  obtained.  The  work  will  be  divided  in  three 
sections  and  prosecuted  simultaneously.  The  company  is  now  operating 
from  Dayton  to  Greenville,  Ohio. 

DANVILLE,  IND. — The  Hendricks  County  Commissioners  have  granted 
a  franchise  to  C.  F.  Smith,  president  of  the  Martinsville  Company,  to  build 
an  electric  railway  between  Plainfield  and  Danville.  A  $5,000  bond  was  filed 
to  complete  the  line  this  year.  Mr.  Smith  has  asked  for  franchises  through 
Marion  and  Morgan  Counties.  A  branch  of  this  line  will  be  run  between 
the  Union  Stock  Yards  at  Indianapolis  to  Plainfield,  and  another  from 
Mooresville  to  Plainfield.  The  power  house  at  Mooresville  is  expected  to 
furnish  power  to  the  Danville  system,  as  well  as  the  Martinsville  line. 


LAPORTE,  IND. — The  Chicago  &  South  Shore  Electric  Railway  Company 
has  been  organized  to  construct  an  electric  railway  between  this  city  and 
Michigan  City,  and  ultimately  to  Chicago.  W.  C.  Burns,  of  Chicago;  J.  J. 
Burns,  Charles  Burns  and  G.  K.  Ripley,  of  Goshen;  C.  H.  Holmes,  of  Green 
Bay,  Wis.;  Lemuel  Darrough  and  E.  F.  Michael,  of  Laporte,  are  interested 
in  the  project. 

RICHMOND,  IND.— The  City  Council  has  granted  a  franchise  to  the 
Hamilton,  Eaton  &  Richmond  Traction  Company.  Work  to  begin  by  July, 
and  the  line  must  be  completed  within  a  year.  The  Eastern  Indiana  Company 
has  also  been  granted  a  franchise.  This  company  will  build  to  Portland  and 
other  points  north..  The  petitions  have  been  before  the  Council  for  some  time. 

F'RANKLIN,  IND. — The  Commissioners  have  granted  a  franchise  to  the 
Indianapolis,  Nashville  &  Southern  Transit  Company  to  bund  a  line  through 
the  western  part  of  Johnson  County. 

GOSFIEN,  IND. — Hie  Northern  Indiana  Traction  Company  announces  that 
the  construction  of  the  Goshen-Angolia  electric  line  will  be  begun  at  once. 

WASHINGTON,  IND. — Surveys  are  now  being  made  for  an  extensive 
electric  railway  system  to  connect  Evansville,  Princeton,  Vincennes,  Peters- 
burg, Washington  and  other  places.  Illinois  and  Indiana  capital  is  said  to 
be  behind  the  project,  and  two  companies  are  reported  to  have  been  organ- 
ized to  carry  the  project  to  completion. 

BALTIMORE,  MD.— The  first  branch  of  the  City  Council  has  adopted  the 
report  of  the  committee  on  city  passenger  railways,  advising  against  the 
granting  of  a  franchise  to  the  Maryland  Electric  Railway  Company.  The 
Maryland  Electric  Railway  Company  is  backed  mainly  by  Philadelphians, 
and  its  efforts  to  secure  franchises  have  agitated  the  city  for  some  months 
past.  If  the  franchises  had  been  obtained  the  company  would  have  become  a 
competitor  of  the  United  Railways  &  Electric  Company,  now  operating  all 
the  lines  in  the  city. 

COVINGTON,  KY. — An  electric  railway  is  planned  to  be  constructed  from 
Covington  through  Ludlow,  uromley  and  Constance  to  Petersburg  and  Split 
Rock,  where  it  is  proposed  to  establish  a  summer  resort.  From  Petersburrg 
the  main  line  is  to  run  through  Hebron,  Burlington,  Erlanger  and  Alexan- 
dria, and  from  there  back  into  Covington.  This  will  make  practically  a  belt 
line  of  two  counties.  The  territory  embraced  by  this  proposed  line  is  largely 
given  over  to  farming. 

MAYNARD,  MASS.— The  Maynard,  Acton  &  Lowell  Street  Railway  Com- 
pany, during  the  next  six  months,  expects  to  build  between  14  and  20  miles 
of  new  line.  The  company  will  also  build  an  addition  to  its  car  house,  and 
expects  to  purchase  1000  hp  in  boilers  and  generators.  Open  and  closed  cars 
will  also  be  purchased. 

JACKSON,  MICH. — The  Hawks-Angus  syndicate  has  its  franchises  and 
right  of  way  practically  all  secured  for  the  proposed  line  from  Jackson  to 
Coldwater,  and  work  will  be  begun  on  the  line  in  the  spring. 

SAGINAW,  MICH.— It  is  stated  that  all  the  franchises  have  been  secured 
for  the  proposed  electric  railway  to  connect  Saginaw  and  St.  Johns,  extend- 
ing through  St.  Charles.  The  road  will  connect  with  the  Lansing,  St.  Johns 
&  St.  Louis  Railway.    G.  W.  Emerich,  of  Saginaw,  is  the  principal  promoter. 

LANSING,  MICH. — The  Gordon  Traction  Company  is  securing  right  of 
way  and  franchises  for  its  proposed  road  from  Battle  Creek  to  Lansing.  It 
is  claimed  the  road  will  be  built  during  the  coming  season. 

LANSING,  MICH. — The  Michigan  Suburban  Railroad  Company  has  been 
incorporated  under  the  laws  of  the  State  of  Michigan,  for  the  purpose  of 
operating  the  railway  from  Lansing  to  St.  Johns,  recently  built  by  the  Lansing, 
St.  Johns  &  St.  Louis  Railway  Company.  This  road  was  built  for  an  electric 
line,  but  will  be  operated  temporarily,  at  least,  by  steam,  and  the  organiza- 
tion of  this  company  under  the  general  railroad  law  was  made  necessary  in 
order  to  make  satisfactory  contracts  with  the  connecting  steam  roads. 

ST.  LOUIS,  MO. — One  hundred  new  cars  have  been  ordered  by  the  St. 
Louis  Transit  Company  for  the  Broadway  line.  They  will  be  completed  by 
May  1,  by  which  time  the  new  power  house  on  Salisbury  Street  will  have 
been  finished  and  sufficient  power  provided  to  operate  the  increased  number 
of  cars.  The  new  cars  are  all  for  summer  service.  The  seating  capacity  of  the 
cars  will  be  sixty  persons.    They  are  being  built  in  St.  Louis. 

ST.  JOSEPH,  MO.— The  construction  of  the  Kansas  City  &  St.  Joseph 
Electric  Railway,  the  preliminary  arrangements  for  which  have  been  made, 
is  to  be  begun  in  the  early  spring.  The  new  road  is  to  extend  between 
Kansas  City  and  St.  Joseph,  a  distance  of  54  miles,  and  a  bridge  is  to  be  built 
across  the  Missouri  River  at  Kansas  City.  Connections  will  be  made  with 
the  lines  of  the  Metropolitan  Street  Railway  Company  of  Kansas  City. 

ST.  LOUIS,  MO. — The  St.  Louis,  Hillsboro  &  Southern  Railway  Company 
has  filed  with  the  County  Court  at  Clayton  a  petition  for  a  franchise  for  a 
road  to  run  south  through  St.  Louis  County,  Jefferson  County  and  "other 
counties  in  the  State,"  without  fixing  a  definite  terminus. 

ST.  LOUIS,  MO. — An  extension  of  the  franchise  of  the  St.  Louis,  Fenton 
&  Southwestern  Railroad,  which  expired  Jan.  1,  1902,  has  been  granted  until 
Jan.  1,  1903,  provided  $500  is  paid  into  the  county  treasury  before  July  1,  1902. 

BUTTE,  MONT. — The  Butte  Electric  Railway  Company  has  purchased 
15  acres  of  land  adjoining  Columbia  Gardens,  its  park,  and  will  erect  thereon 
a  grandstand  and  bleachers,  laying  out  the  land  for  outdoor  sports. 

HADDONFIELD,  N.  /.— The  Five-Mile  Beach  Electric  Railway  Com- 
pany has  been  incorporated  for  the  purpose  of  constructing  an  electric!  rail- 
way on  the  Five-Mile  Beach,  in  Cape  May  County,  as  well  as  other  sections 
of  the  State.  The  authorized  capital  of  the  new  company  is  $200,000,  and 
the  amount  with  which  it  begins  business  is  $25,000.  The  incorporators  of 
the  company  are:  Henry  D.  Moore,  Frederick  Sutton,  William  G.  Moore 
and  J.  Fithian  Tatem,  of  Haddonfield. 
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NEW  POWER  STATION  OF  THE  MANHATTAN  RAILWAY  COMPANY 


b. 


The  Street  Railway  Journal  for  January,  1901,  con- 
tained a  complete  description  of  the  electrical  system  to 
be  installed  on  the  Manhattan  (elevated)  Railway,  in  New 
York.  The  three  engineers  of  the  company,  George  H. 
Pegram,  W.  E.  Baker  and  L.  B.  Stillwell,  furnished  ex- 
haustive articles  on  the  various  departments  of  the  equip- 
ment which  came  under  their  immediate  supervision  in  de- 
sign, and  these  articles  so  thoroughly  covered  the  subject 
that  but  little  can  be  said  further  about  the  work  as  it  has 


sure,  on  two  cranks  placed  at  an  angle  of  135  degs., 
and  thus  obtained  eight  impulses  upon  the  shaft  dur- 
ing one  revolution,  the  layout  of  the  engine  foundations 
and  the  placing  thereon  of  the  engine-bed  castings  and  the 
high-pressure  cylinders  was  performed  in  the  usual  manner. 
The  center  lines  of  the  horizontal  cylinders  and  shaft  were 
determined  by  gage  lines  made  of  twine  squared  up  by 
diagonal  measurements  with  a  steel  tape  under  a  given  ten- 
sion obtained  by  a  spring  balance,  and  the  shaft  was 


HOLLOW  FORGED  STFEL  SHAFT  WITH   HUB  AND  CRANKS 


been  carried  out,  the  original  plans  having,  with  very  few 
exceptions,  been  used  in  their  entirety. 

Looked  at,  therefore,  as  a  completed  power  station,  the 
subject  has  been  most  thoroughly  treated  in  these  pages, 
but  the  construction  of  the  immense  engines  and  generators 
involve  many  novel  details  which  are  of  great  interest  to 
the  engineering  profession,  owing  to  the  ingenious  methods 
which  are  used  in  rapidly  and  satisfactorily  erecting  the 
machines.  The  illustrations  accompanying  this  article 
show  the  various  steps  in  the  assembling  of  one  of  these 
units,  which  consists  of  a  Reynolds  engine,  built 
by  the  Allis  -  Chalmers  Company,  direct  coupled  to 
a  revolving  -  field  Westinghouse  generator.  Notwith- 
standing the  great  weight  of  the  castings  and 
the  peculiar  design  of  the  engines  which  connected 
four  piston-rods,  two  high  pressure  and  two  low  pres- 


dropped  into  position  in  its  bearings  from  the  overhead 
crane  with  as  great  ease  as  is  found  in  engines  of  smaller 
construction.  Before  placing  the  shaft  in  its  bearings, 
the  generator  hub  and  cranks  were  forced  thereon  by  a 
portable  hydraulic  press,  which  had  a  capacity  of  500  tons 
pressure.  About  350  tons  pressure  was  used  for  the  hub. 
The  bed-plate  of  the  engine  is  held  to  the  foundation  by  a 
type  of  stay-bolt  which  is  threaded  at  each  end  and  reaches 
from  the  bottom  of  the  foundation  to  the  top,  a  distance  of 
some23feet.  Thelower  end  of  the  bolt  is  received  by  a  large 
nut  in  a  cast-iron  receptacle  buried  in  the  concrete  founda- 
tion, and  during  the  building  of  the  power  station,  after  the 
foundations  had  been  constructed,  the  ends  of  the  tubes 
which  were  to  receive  the  bolts  were  closed  by  the  insertion 
of  a  wooden  plug.  This  prevented  any  foreign  material 
from  falling  into  the  end  of  the  tube  and  interfering  with 
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the  engaging  of  the  lower  thread  of  the  bolt  with  the  thread 
in  the  foundation  nut.    The  upper  end  of  the  bolt,  after 


HUB  WITH  TEMPORARY  SPOKES  FOR  RIM 


passing  through  the  engine  bed,  was  supplied  with  a 
washer  and  hexagonal  nut  in  the  usual  manner. 

The  low-pressure  cylinders  are  not  truly  vertical,  but 
their  center  lines  slope  inward  toward  the  top.   The  pecu- 


center,  which  has  been  carefully  calculated,  and  for  which 
allowance  has  been  made.  This  forcing  down  of  the  central 
portion  makes  tulcrums  of  the 
journal  boxes  and  gives  an  upward 
direction  to  the  ends  of  the  shaft, 
causing  the  cranks  to  revolve  in  a 
plane  slightly  out  of  perpendicular 
with  the  horizontal  plane  upon 
which  the  high-pressure  cylinders 
are  set  up.  If  the  impulses  from 
the  low-pressure  pistons  were  re- 
ceived in  a  true  vertical  direction, 
therefore,  a  large  amount  of  undue 
wear  would  result  at  the  crankpin. 
The  accompanying  sketch  shows 
the  amounts  that  the  central  lines 
of  the  engine  were  displaced  from 
the  vertical.  Assuming  the  height 
of  the  engines  above  shaft  center 
to  be  30  ft.,  this  makes  the  center 
lines  of  cylinders  7-32  in.  closer 
together  at  the  top  than  at  the 
shaft.  In  other  words,  if  the  low- 
pressure  cylinders  were  placed  ab- 
solutely vertical,  each  would  actu- 
ally be  out  of  line  7-64  in.  To  ob- 
tain this  inclination  of  the  cylinders 
a  30-in.  spirit  level  was  used  in 
erecting  the  cast-iron  uprights  up- 
on which  they  rest,  this  level  hav- 
ing a  graduated  glass  upon  which 

 23-ft-5!!in- 


ONE  SECTION  OF  RIM  ON  TEMPORARY  SPOKES 

liar  construction  of  the  double  engine,  with  the  immense 
weight  of  370,000  lbs.  in  the  combined  fly-wheel  and  gen- 
erator field  between  the  two  bearings  and  the  cranks  just 
outside,  gives  to  the  shaft  an  appreciable  deflection  at  the 


ARMATURE  IN  COURSE  OF  CONSTRUCTION  AT  THE  POWER 
HOUSE 

the  necessary  deflection  was  accurately  determined.  As 
shown  by  the  sketch,  this  deflection,  as  calculated  from  the 
weight  of  the  generator  and  rigidity  of  the  shaft,  was  .0095 
in.  in  30  ins.,  the  length  of  the  level.  This  deflection  of  the 
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shaft  has,  of  course,  no  effect  on  the  horizontal  cylinders, 
as  the  cylindrical  cross-head  ways  adapt  the  connecting 
rod  to  the  inclined  rotation  of  the  crank. 


position  and  held  by  temporary  spokes  before  the  side  webs 
were  put  on.  One  of  the  illustrations  shows  the  lower 
section  of  this  cast-iron  rim  on  the  end  of  the  spokes. 
There  are  four  of  these  sections,  and  they  were  built  up 
around  the  spokes  with  the  wheel  in  a  stationary  position 
and  keyed  together.    After  the  rim  had  been  bolted  and 


POLE  PIECES  BEFORE  FIELD  COILS  WERE  IN  POSITION 

The  hub  of  the  generator's  field  magnet,  which  is  made 
of  cast  steel,  was  placed  in  position  on  the  shaft  before 
any  of  the  peripheral  castings  or  web  plates  which  took 


THE  FIELD.    REAMING  OUT  HOLES  FOR  FINAL  BOLTS 

keyed  together  it  was  trued  up  on  the  inside  by  a  gage  rod 
placed  between  the  hub  and  the  rim.  The  temporary  spokes 
were  provided  with  turnbuckles,  consisting  of  long  nuts 
with  fine  right  and  left-hand  screw  threads,  by  means  of 


LOW-PRESSURE  CYLINDER  BEFORE  BEING  ENCLOSED 

the  part  of  spokes  in  the  design  were  attached  to  it.  In 
building  up  this  revolving  field  the  main  rim,  to  which  the 
laminated  field  poles  were  to  be  attached,  were  placed  in 


LOW-PRESSURE  VALVE  GEAR 

which  the  field  was  accurately  centered.  The  web  plates 
are  made  in  sections,  and  the  first  few  that  were  put  on 
were  staggered  on  each  side  of  the  rim  around  the  field. 
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These  held  the  rim  in  position  while  the  temporary  spokes 
were  removed. 

At  the  center  of  the  web  strengthening  plates  were  riv- 


FIELD  BEFORE  LAA1INATED  POLE  PIECES  WERE  ATTACHED 


eted  to  the  sections  before  they  were  erected.  The  remain- 
ing connections  in  the  construction  of  the  wheel  are  made 
with  heavy  bolts,  which  pass  through  from  one  side  of  the 
wheel  to  the  other  in  holes  reamed 
out  after  the  plates  are  in  position. 
At  the  sides  of  the  hub,  outside  of 
the  web  plates,  are  placed  two  large 
rings,  which  further  aid  in  strength- 
ening the  joint  of  the  web  plates 
with  the  hub.  In  the  view  showing 
the  first  section  of  the  rim  being 
placed  in  position,  these  rings  are 
sail  resting  on  the  shaft  at  the  side 
of  the  hub.  The  hub  contains 
ridges  which  engage  in  correspond- 
ing recesses  in  the  inside  parts  of 
the  web,  to  prevent  the  centrifugal 
force  placing  too  great  a  strain  up- 
on the  bolts,  and  giving  further 
rigidity  to  the  fly-wheel  construc- 
tion. The  distribution  of  weight 
in  this  fly-wheel  was  necessarily 
very  carefully  determined,  as  in 
order  to  get  the  true  turning  move- 
ment the  mechanical  and  electrical 
strains  had  to  be  calculated  with 
great  nicety.  The  eight  impulses 
received  by  the  crank  from  the  four 
pistonsduringone  revolution  of  the 
field  is  an  innovation  in  steam 
engine  design,  and  the  doing  away 
of  auxiliary  fly-wheels  in  combined 
units  of  this  size  is  a  great  step  in 

advance  in  the  art  of  stationary  engineering.  As  the  entire 
station,  consisting  of  eight  generators  of  5000  kw  nominal 
rating  each,  is  expected  to  run  in  parrallel,  and  the  fre- 
quency is  25  cycles  per  second,  it  is  absolutely  necessary 


that  the  strictest  conformity  to  the  original  compromise  be- 
tween the  engine  and  generator  builders  regarding  the  al- 
lowable variation  in  angular,  velocity  should  be  secured. 

The  generators,  which  were  sup- 
plied by  the  Westinghouse  Electric 
and  Manufacturing  Company,  are 
the  largest  that  have  ever  been 
built,  and  with  one  exception  they 
are  larger  than  ever  before  at- 
tempted. Some  years  ago  Ferranti 
projected  some  machines,  which 
were  possibly  of  greater  capacity, 
but  these  were  never  built.  The 
voltage  which  is  generated  is  11,000 
volts  at  the  machine  itself,  which  is 
much  higher  than  has  ever  before 
been  attempted  in  the  larger  sizes 
of  apparatus.  The  armature  "wind- 
ing" was  placed  in  the  slots  after 
the  frames  had  arrived  at  the  power 
station,  and  the  process  is  one  of 
considerable  interest.  The  winding 
consists  of  three  bars  per  slot,  with 
heavy  insulation  between  and  sur- 
rounding the  bundle  of  rectangular 
conductors  and  was  insulated  be- 
fore leaving  the  factory.  These 
bundles  of  conductors  just  fit  the 
slots  between  the  armature  teeth. 
Before  being  forced  into  the 
slots  the  exterior  is  rubbed 
with  paraffin  in  order  to  fur- 
ther facilitate  the  insertion  of  the  conductors.  The 
interior  of  the  slot  is  lined  with  Express  paper, 
a    tube    of    which    is    slipped    in    before  inserting 


BOILER  ROOM— SECOND  FLOOR 

the  bundle  of  conductors,  more  for  mechanical  reasons 
than  as  an  insulation.  The  insulation  which  surrounds 
each  individual  bar  is  a  wrapping  of  mica  and  fillerboard. 
The  three  bars  are  then  placed  together,  and  the  whole  sur- 


SUPPLEMENT  TO  STREET  RAILWAY  JOURNAL. 


February  i,  1902.] 


INTERIOR  VIEW  OF  THE  SEVENTY-FOURTH  STREET  STATION  OF  THE  MANHATTAN  RAILWAY  CO.  OF  NEW  YORK  CITY,  SHOW1NO  EIGHT  8,000-H.  P.  GENERATING  UNITS 


February  i,  1902.] 


STREET  RAILWAY  JOURNAL. 


119 


ENGINE  PARTS  BEFORE  ERECTION 


ONE  OF  THE  8000- HP  CONDENSERS  VIEW  OF  THE  HEADERS 

the  slots.  The  machines  have  been  tested  by  water  rheostats,  their  full  rating.  These  rheostats  are  connected  to  a  bank  of 
which  are  placed  in  the  rear  of  the  power  station,  but  not  to     six  transformers,  which  reduces  the  voltage  to  about 
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2000  volts.  The  rheostats  were  the  ordinary  vat  type,  the 
movable  plates  being  operated  by  ropes.  There  are  three 
rheostats — one  in  each  phase  of  the  2000-volt  secondary 
circuit. 

In  the  22^-in.  face  of  the  armature  there  are  six  f-in. 
air  ducts,  which  are  provided  for  ventilating' the  lamina- 
tions.   These  air  ducts  are  made  by  bronze  castings  built 


COMPLETED  ENGINE  AND  GENERATOR 

up  with  the  laminations,  and  correspond  to  similar  air  ducts 
placed  in  the  field  poles.  The  draft  produced  by  this  com- 
bination of  air  ducts  in  the  stationary  armature  and  re- 
volving field  is  expected  to  give  sufficient  ventilation  to 
the  generator  to  enable  it  to  be  considerably  overloaded, 
but  as  yet  no  overload  tests  have  been  made. 

The  care  with  which  the  original  design  was  laid 
out  is  shown  by  the  accuracy  with  which  the  parts  of 
both  engine  and  generator  have  been  put  together  at  the 
station.  The  engines  are  placed  so  that  there  is  just  suf- 
ficient room  between  each  for  the  removal  of  the  long 
Corliss  valves  in  the  high-pressure  cylinders,  there  being 
but  about  1  in.  clearance  when  the  valve  is  being  taken  out. 
The  cylinder  of  engine  No.  8,  the  first  engine  to  be  erected, 
which  stands  at  the  west  end  of  the  power  house,  is  so 
close  to  the  offices  in  the  gallery  that  a  door  has  had  to  be 
cut  in  the  office  front  in  order  to  allow  of  the  removal  of 
the  low-pressure  valves.  The  valve  gear,  except  for  its 
massiveness,  does  not  differ  materially  from  standard 


Allis-Chalmers  practice.  One  of  the  views  shows  the  man- 
ner in  which  the  receiver  and  exhaust  pipe  of  the  low- 
pressure  cylinders  are  placed  in  position  within  the  dia- 
mond-shaped covering. 

The  shafts  for  the  engines  were  supplied  by  the  Beth- 
lehem Steel  Company,  South  Bethlehem,  Pa.  They  were 
made  of  medium  carbon  open-hearth  steel,  the  ingots  being 
cast  under  fluid  compression.  Thev 
were  h  vdraulically  forged  on  a 
mandrel  under  a  ] 5,000-ton  press, 
and  were  subsequently  thoroughly 
annealed.  The  dimensions  are  37 
ins.  diameter  in  the  center,  34  ins. 
at  the  bearings,  and  30  ins.  in  the 
crank-fit,  the  axial  hole  being  16 
ins.  diameter.  These  shafts  weigh, 
on  an  average,  63,000  lbs.  each. 
The  total  central  load,  including 
magnetic  pull,  was  estimated  to  be 
about  440,000  lbs.,  or  a  pressure  of 
266  lbs.  per  square  inch  of  pro- 
jected area  on  bearings  when  en- 
gine is  developing  12,000  hp.  The 
pressure  per  square  inch  of  pro- 
jected area  due  to  dead  weights  is 
127  lbs.  per  square  inch.  The  sur- 
face velocity  when  engine  is  run- 
ning at  75  revolutions  is  667  ft.  per 
minute.  The  maximum  fibre  stress 
due  to  the  combined  forces  of 
bending  and  torsion  is  4200  lbs. 
per  square  inch.  A  solid  shaft  of 
the  same  strength  would  have  been 
36f  ins. diameter,  and  have  weighed 
84,000  lbs.,  or  2 1, 000  lbs.  more  than 
the  present  shaft.  Comparing  this 
shaft  with  a  shaft  of  the  same  out- 
side dimensions  made  of  fluid-com- 
pressed, oil-tempered,  hydraulically 
forged  nickel-steel  for  the  Boston 
Elevated  road,  with  an  axial  hole 
I7i  ins.  diameter,  the  latter  was 
intended  to  resist  a  fibre  stress  of 
9000  lbs.  per  square  inch  of  com- 
bined bending  and  twisting  forces, 
and  the  journals  had  a  pressure  per 
square  inch  of  projected  area  for 
weights  and  pressure  of  300  lbs. 

The  boiler  plant  consists  of  sixty 
four  Babcock  &  Wilcox  horizontal 
water-tubular  boilers  arranged  in 
batteries  of  two,  four  batteries  being  connected  to  each  gen- 
erating unit.  The  boilers  are  equipped  with  Roney  stokers, 
supplied  by  Westinghouse,  Church,  Kerr  &  Company,  and 
economizers  made  by  the  Green  Fuel  Economizer  Com- 
pany, Matteawan,  N.  Y.,  are  placed  in  the  flues  back  of 
the  boilers.  The  feed-water  is  heated  by  these  economizers 
alone,  the  electrical  operation  of  the  auxiliaries  preventing 
the  use  of  exhaust  steam  feed-water  heaters. 

The  steam  piping,  which  was  contracted  for  by  the  Mc- 
Leod  Company,  of  New  York  and  Chicago,  is  very  simple. 
One  of  its  features  is  having  a  separate  header  for  each 
engine.  These  headers  supply  both  high-pressure  cylin- 
ders through  separate  steam  pipes,  and  are  provided  with 
a  number  of  valves,  as  shown  in  the  illustration. 

The  switchboards,  switches,  etc.,  which  were  all  fur- 
nished by  the  General  Electric  Company,  of  Schenectady, 
N.  Y.,  have  been  fully  described  in  former  articles.  Views 
of  the  exciter  board  and  one  of  the  high-tension  switches 
are  shown  herewith. 
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The  Salford  Corporation  Tramways 


Particulars  were  published  in  the  last  monthly  issue  of 
this  paper  of  two  recently  completed  tramways  in  England 
— those  at  Brighton  and  Portsmouth.  Electric  tramway 
construction  in  that  country  is  rapidly  increasing,  and  this 
month  it  is  possible  to  present  an  account  of  another  line 
opened  for  service  recently,  that  at  Salford,  near  Man- 
chester. This  line  has  been  owned  by  the  city  since  1874, 
but  up  to  within  a  year  or  so  ago  was  operated  under  a 
twenty-cne-year  lease  by  the  Manchester  Carriage  & 
Tramways  Company.  At  the  expiration  of  that  lease  the 
property  was  taken  over  by  the  city,  and 
construction  was  commenced  under  the 
supervision  of  Ernest  Hatton,  general 
manager  and  engineer.  When  completed, 
the  system  will  comprise  miles  of 
single  track,  to  which  should  be  added 
12  miles  of  track  in  outside  boroughs, 
which  have  been  leased  to  the  corpora- 
tion. 

The  accompanying  engravings  show 
the  section  of  rail  adopted.  Each  rail 
weighs  103  lbs.  per  yard,  and  it  is  laid  in 
60-ft.  lengths,  though  a  percentage,  not 
exceeding  10  per  cent,  was  accepted  in 
lengthj  of  30  ft.  or  40  ft.  The  angle- 
plates  are  27  ins.  long  and  the  sole-plates 
are  also  27  ins.  long,  being  8  ins.  wide 
and  f  in.  thick.  The  tie-bars,  bolts  and 
nuts  are  also  of  steel,  the  tie-bars  being  2  ins.  by  \  in.  in 
section. 

The  new  cars,  which  weigh  about  7  tons,  are  of  the 
double-decked  pattern,  and  are  capable  of  carrying  fifty- 
six  passengers — twenty-two  inside  and  thirty-four  out- 
side. They  are  painted  in  cream  and  maroon,  and  each 
car  bears  the  borough  arms.  Three  large  windows  are 
fixed  on  each  side  of  the  car, 
and  immediately  above  are 
six  smaller  panes  of  glass. 
The  cars  are  all  mounted  on 
Brill  trucks,  and  are  equipped 
with  the  Bellamy  reversed 
staircase.  Westinghouse  No. 
46  motors  are  used  with 
No.  90  controllers,  which  is 
designed  for  electric  braking 
by  utilizing  the  motors  as 
generators. 

The  central  car  house  is  a 
large  and  spacious  building, 
standing  on  land  bought  by 
the  corporation  for  £15,000, 
and  costing,  when  complete, 
about  £50,000,  and  accom- 
modates 180  cars.  Attached 
to  the   main  building  and 

forming  part  of  it  are  the  workshops,  comprising  a  paint 
shop,  fitting  shop,  repair  shop,  a  smithy,  and  storekeeper's 
offices.  One  of  the  chief  engineering  features  of  the  house 
is  the  provision  of  ready  means  for  removing  disabled  cars 
from  any  portion  of  the  main  building  into  the  various 
workshops.  This  will  be  done  by  means  of  a  transfer 
table,  electrically  driven,  along  a  shallow  pit,  which  will 
considerably  facilitate  the  internal  working  arrangements 
of  the  service. 

While  the  above  work  was  progressing  the  Corporation 
had  also  been  making  provision  for  a  new  generating  sta- 
tion (the  old  station  being  considered  altogether  too  small), 


which  would  provide  for  the  tramways  and  lighting  and 
electric  power.  This  new  power  house  has  been  erected 
at  Strawberry  Hill,  Pendleton,  Messrs.  Lacey,  Clirehugh 
and  Sillar  acting  as  consulting  electrical  engineers.. 
The  building  is  situated  at  the  Bolton  and  Bury 
Canal,  where  the  Corporation  had  acquired  about 
5  acres  of  land. 

The  boiler  house  is  221  ft.  long  and  57  ft.  wide,  and  the 
whole  of  its  sixteen  boilers  are  in  position.  They  are  fired 
by  means  of  mechanical  stokers,  the  coal  being  carried  by 
canal  and  lifted  into  these  by  means  of  cranes.  A  commo- 
dious economiser  room  is  also  provided.     The  engine 


SECTION  OF  RAIL  AT  TIE^ROD 

house  is  a  lofty  and  well-lighted  structure,  221  ft.  long  and 
44  ft.  wide,  and  is  equipped  with  a  traveling  crane  capable 
of  lifting  30  tons.  Both  of  the  chimneys,  which  are  200  ft. 
high,  are  completed. 

After  careful  consideration,  the  engineers  came  to  the 
conclusion  that  the  area  could  be  must  economically 
served  by  direct  current  at  a  pressure  of  550  volts  to  the 


Weight  103  lbs  per  yard. 


Fish  Huns  TJ-,  lbs.  oer  < 


Section  of  Rail  and  Fish  Plate 


DETAIL  OF  BOLT  AND  NUT 

SECTION  OF  RAIL  AT  JOINT 


tramways,  at  440  volts  to  power  users,  and  at  440  or  220 
volts  for  lighting  purposes. 

It  will  be  of  interest  in  the  future  to  note  the  actual  cost 
of  current  per  car  mile  in  both  Salford  and  Manchester. 
The  latter  city,  which  adjoins  Salford  and  has  running 
powers  over  certain  of  its  lines,  has  adopted  high-tension 
polyphase  transmission  to  converter  stations.  It  is  some- 
what curious  to  note  that  at  as  recent  a  date  as  February, 
1899,  the  Manchester  Corporation  proposed  to  run  its 
tramways  at  a  pressure  of  400  volts  delivered  to  the  car. 

The  method  of  supplying  coal  to  the  bunkers  may  b( 
seen  from  one  of  the  engravings,  but  it  might  be  pointed 
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out  that  in  certain  parts  of  Lancashire,  of  which  Salford  is 
one,  coal  is  delivered  in  hoxes,  each  carrying  about  2  tons. 
These  boxes  fit  into  barges,  and  are  lifted  by  a  crane. 
They  are  fitted  with  collapsible  bottoms,  thus  enabling  the 
coal  to  be  tipped  direct  into  the  bunkers.  Shoots  con- 
nect the  hopper  on  each  mechanical  stoker  direct  with  the 
bunkers,  and  each  shoot  is  fitted  with  a  recording  appara- 
tus for  measuring  the  coal  delivered  into  each  hopper.  The 
storage  capacity  of  the  bunkers  over  the  boilers  is  about 
1600  tons. 

The  arrangement  of  steam  pipes  connects  every  two 


may  be  raised  in  order  to  renew  the  piston  rings  in  the  low- 
pressure  cylinder  when  required.  Each  low-pressure 
cylinder  is  carried  on  the  top  of  a  ca-st-iron  distance  piece 
containing  the  wiper  gland.  These  distance  pieces  also 
contain  the  bored  guides  for  the  cross-head  slippers,  and 
are  securely  bolted  to  the  top  of  the  engine  frame.  The 
frame  is  strongly  ribbed  and  provided  with  hinged  doors, 
both  at  the  front  and  at  the  back  of  the  engine,  to  give  easy 
access  to  the  working  parts  of  the  engine.  Each  frame 
weighs  about  14  tons. 

The  base-plate  of  the  engine  is  of  very  massive  design 


DIAGRAM  SHOWING  SPACING  OF  BOLT  AND  TIE  ROD  HOLES  IN  RAILS 


boilers  to  an  engine  and  a  by-pass  main  is  fixed  which 
enables,  if  necessary,  any  boiler  to  supply  any  engine. 
This  also  reduces  the  radiating  surface  to  a  minimum. 

Special  attention  has  been  given  in  designing  the  sta- 
tion to  reducing  the  labor  as  far  as  possible.  The  coal  is 
never  touched  by  hand  from  the  time  it  leaves  the  colliery 
screens.  The  clinker  and  ashes  are  conveyed  by  an  ash 
conveyor  to  the  far  end  of  the  building  and  automatically 
tipped  into  either  a  barge  or  cart  as  may  be  desired.  The 


and  contains  the  four  bearings.  The  outer  bearing  next 
to  the  fly-wheel  is  14  ins.  diameter  by  2  ft.  8  ins.  long;  the 
other  three  bearings  are  13  ins.  diameter.  The  bearings 
are  of  gun  metal,  lined  with  Dewrance's  white  metal.  The 
crankshaft  is  of  the  built-up  type,  the  crankpins  are  13  ins. 
diameter,  and  a  4-in.  diameter  hole  is  bored  right  through 
the  shaft  and  also  through  the  crankpins.  The  end  of 
these  holes  are  plugged  up,  and  the  holes  act  as  the  reser- 
voir and  conductor  of  the  oil  supply  to  the  main  bearings 


DOUBLE  TRACK  CROSS  OVER  AND  CURVES  AT  CORNER  OF  REGENT  ROAD,  NEW  ROAD  AND  TRAFFORD  ROAD^ 


sixteen  boilers,  capable  of  evaporating  200,000  lbs.  of  water 
per  hour,  can  be  operated  by  two  men,  and  the  eight  steam 
dynamos,  capable  of  indicating  10,000  hp,  even  if  running 
simultaneously,  would  only  require  four  men  per  shift. 

The  engines,  of  which  there  are  eight,  are  constructed 
to  give  1250  ihp  each  as  a  normal  load,  but  to  be  capable 
of  withstanding  an  overload  of  25  per  cent.  The  engines 
run  at  a  speed  of  100  r.  p.  m.,  and  with  a  steam  pressure  of 
140  lbs.,  and,  when  exhausting  into  a  condenser,  having  a 
26  in.  vacuum.  They  are  of  the  three-crank  vertical  tan- 
dem type,  the  high-pressure  cylinders  carried  on  the  top 
of  the  low-pressure  cylinders  on  polished  steel  pillars  act- 
ing as  distance  pieces.  The  distance  between  the  bottom 
cover  of  the  high-pressure  cylinders  and  the  top  covers 
of  the  low-preFSure  cylinders  is  sufficient  that  the  latter 


and  crankpins.  The  eccentric  clips  are  of  cast  iron,  work- 
ing on  cast-iron  sheaves. 

The  whole  of  the  working  part  of  the  engines  work 
under  forced  lubrication,  the  oil  being  forced  under  pres- 
sure into  each  bearing  by  means  of  two  simple  valveless 
pumps  driven  by  an  eccentric  on  the  engine  shaft.  Each 
pump  is  fitted  with  a  filter  through  which  the  oil  is  pumped 
and  which  insures  clean  oil  being  supplied  to  the  bearings. 
A  pressure  gage  is  fitted  outside  the  frame  which  shows  the 
pressure  of  the  oil  on  the  bearings. 

The  governor  is  of  the  high-speed  centrifugal  type,  and 
is  contained  in  a  hood  carried  on  the  engine  frame  and 
close  to  the  starting  valve.  The  governor  is  under  forced 
lubrication  throughout,  and  runs  at  a  speed  of  400  r.  p.  m. 
The  governor  gear  is  driven  by  a  chain,  and  a  spray  of  oil 
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is  always  playing  on  the  chain  while  working  to  insure 
efficient  lubrication. 

The  connecting  rods  are  of  mild  steel.  The  cross-head 
pins  are  case-hardened  and  are  forced  into  the  connecting 
rods  by  hydraulic  pressure.  The  cross-heads  are  of  the 
"marine"  type,  and  are  cottered  to  the  piston  rods.  The 
slippers  are  of  cast  iron,  and  work  under  forced  lubrica- 
tion. The  piston  rods  are  of  .4  carbon  steel,  and  are  ground 
up  perfectly  cylindrical. 

The  high-pressure  cylinders  are  15  ins.  diameter  x  30 
ins.  stroke,  and  are  fitted  with  loose  liners.  Both  the 
cylinders  and  the  cylinder  covers  are  steam  jacketed  with 
steam  at  boiler  pressure.  The  high-pressure  piston  is  of 
cast  iron,  fitted  with  plain  "Ramsbottom"  cast-iron  rings. 
The  bottom  of  the  high-pressure  cylinders  and  the  top  of 
the  low-pressure  cylinders  are  fitted  with  packings  of  the 
"United  States"  make,  and  are  suitable  for  working  with 
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steam  at  a  temperature  of  100  degs.  superheat.  The  valves 
of  the  high-pressure  cylinders  are  of  the  piston  type;  the 
valve  boxes  are  fitted  with  hard  cast-iron  liners  forced  in 
by  hydraulic  pressure. 

The  low-pressure  cylinders  are  32  ins.  diameter  x  30  ins. 
stroke,  and,  like  the  high-pressure  cylinders,  are  steam 
jacketed.  The  low-pressure  valves  are  of  the  balanced 
slide-valve  type;  the  clearances  in  the  low-pressure  cylin- 
ders are  extremely  fine.  Both  the  high-pressure  and  low- 
pressure  valves  are  driven  from  eccentrics  on  the  engine 
shaft.  The  low-pressure  pistons  are  of  stamped 
steel,  and  are  provided  with  plain  cast  iron  "Rams- 
bottom" rings. 

The  speed  of  the  engines  is  controlled  by  means  of  the 
governor  acting  on  a  throttle  valve  supplying  steam  to 
each  high-pressure  cylinder.  The  overload  is  obtained  by 
an  auxiliary  throttle  valve,  worked  from  the  main  governor, 
which  admits  high-pressure  steam  to  the  low-pressure 
cylinders  when  necessary.  A  knock-off  gear  is  provided 
for  high  and  low  speeds,  which,  in  case  of  need,  discon- 
nects the  throttle  valve  from  the  governor,  and  allows  it 


to  drop  on  its  seat,  thus  shutting  the  engine  down  imme- 
diately should  any  accident  happen  to  the  governor. 

All  the  handles  of  the  drain  cocks,  speed  gear,  lubrica- 
tion and  stop  valves  are  brought  to  one  end  of  the  engine 
frame,  and  are  within  easy  reach  of  tbe  attendant.  The 
vertical  rod  of  the  stop  valve  is  provided  with  a  hand  wheel 
on  each  platform. 

The  fly-wheel  is  16  ft.  diameter  and  weighs  18  tons. 
The  wheels  are  made  in  halves  and  are  bolted  and  cot- 
tered together  on  the  rim,  and  cottered  in  the  boss;  heavy 
steel  hoops  are  also  shrunk  on  the  boss.  The  wheels  are 
secured  to  the  crankshaft  by  four  steel  keys.  During  tests 
made  at  the  manufacturer's  works  the  drop  in  speed  from 
no  load  to  full  load  was  2.\  r.  p.  m.,  the  temporary  run  up 
when  all  load  was  thrown  off  was  7  r.  p.  m. 

Each  engine  has  its  own  cast-iron  separator  carried  on 
a  bracket  on  the  engine-house  wall,  the  separator  being 
provided  with  water-level  gage  fit- 
tings and  with  protector  glass. 
The  cylinders  are  completely  cov- 
ered with  asbestos  covering  and 
lagged  with  planished  steel. 

The  Salford  Electricity  Works 
has  not  only  to  supply  current  for 
the  Corporation  tramways,  but 
also  for  the  general  lighting  of  the 
town.  It  was  therefore  necessary 
to  design  the  dynamos  so  that 
they  could  be  run  as  compound 
machines  in  the  former  case,  and 
as  shunt  machines  in  the  latter, 
and,  further,  to  make  provision  for 
a  possible  considerable  overload. 

The  normal  output  as  a  com- 
pound machine  is  775  kw  at  a 
pressure  of  525  volts;  and  as  a 
shunt  machine  775  kw  at  a  pres- 
sure of  480  volts ;  but  the  machine 
will  carry  an  overload  of  25  per 
cent,  thus  bringing  the  output  up 
to  1000  kw.  The  result  is  slightly 
over  95  per  cent;  the  5  per  cent 
loss  being  made  up  of  (a)  hystere- 
sis and  eddy  current  loss  2.27  per 
cent,  (b)  C2R  losses  2.57  per  cent, 
and  frictional  loss  0.16  per  cent. 

The  boilers,  of  which  there  are 
sixteen,  are  of  the  Lancashire 
type.  They  are  9  ft.  in  diameter  by  30  ft.  long,  and 
are  built  of  f-in.  steel,  the  longitudinal  seams  being  butt- 
jointed  and  double-butt,  strapped  with  six  rows  of  rivets. 
The  circular  seams  are  lap-jointed  and  double-riveted,  and 
the  boilers  are  designed  to  work  at  160  lbs.  to  the  square 
inch. 

Each  boiler  is  fitted  with  two  flues,  which  are  built  of 
twelve  rings,  varying  in  diameter  from  3  ft.  ro  ins.  to  3  ft. 
9  ins.,  the  last  rings  tapering  to  38  ins.  in  diameter.  Self- 
acting  stokers  and  self-cleaning  fire-bars  are  used.  They 
are  of  the  coking  type,  and  each  pair  of  stokers  consumes 
1  ton  of  fuel  per  hour.  The  stokers  are  driven  by  an  elec- 
tric motor,  and  the  amount  of  feed  can  be  varied  by  means 
of  a  special  arrangement  of  cone  pulleys.  The  use  of  these 
stokers  has  conclusively  shown  that  they  consume,  to  a 
very  large  extent,  smoke,  and  work  with  great  economy. 

The  economizers  are  clearly  shown  in  the  plan  view. 
Each  economizer  contains  800  tubes  arranged  in  six 
groups,  four  of  these  groups  containing  120  pipes  each, 
and  two  groups  160  pipes  each,  all  of  the  groups  being 
coupled  by  copper  expansion  elbows.    In  addition  to  the 
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boilers  and  economisers,  sixteen  superheaters  have  also 
been  supplied,  with  a  guaranteed  capacity  to  raise  10,000 
lbs.  of  steam  per  hour,  100  degs.  Fahr. 

The  steam  pipes  are  of  mild  steel,  the  main  pipe  being 
14  ins.  in  diameter.  The  main  exhaust  pipe  is  18  ins.  in 
diameter,  the  branch  exhausts  of  each  engine  being  15  ins. 
in  diameter.  Each  pair  of  boilers  is  directly  connected  to 
one  engine,  having  a  longitudinal  by-pass  provided,  so  that 
any  boiler  can  be  connected  to  any  engine.  Expansion  is 
taken  care  of  by  the  introduction  of  three  expansion  cop- 
per bends,  each  bend  consisting  of  two  10-in.  copper  pipes 
fitted  with  cast-steel  boxes.  Garvie's  patent  steam  and 
exhaust  valves  are  provided,  of  the  parallel-face  type,  with 
renewable  expansion  seats. 

The  air  pumps  and  condensers  are  of  the  Edwards  pa- 


GENERATING  UNIT 


tent  type.   Eight  of  these  pumps  have  been  provided,  each 

being  of  the  three  three-throw  type,  with  barrels  21  ins.  in 
diameter,  12  ins.  stroke,  running  at  120  r.  p.  m.,  and  each 
pump  being  capable  of  dealing  with  18,750  lbs.  of  steam 
per  hour.  As  is  well  known,  these  pumps  have  no  bucket 
valves,  and  are  extremely  well  adapted  for  work  of  this 
kind.  They  are  intended  to  draw  condenser  water  through 
a  20-in.  suction  pipe  from  the  adjacent  canal,  and  the  dis- 
charge will  be  by  means  of  a  40-in.  pipe  with  six  outlets  to 
the  canal.  Each  of  the  eight  pumps  are  being  operated 
by  a  50  hp  electric  motor. 

The  following  is  a  list  of  the  contracts  entered  into  for 
the  supply  and  erection  of  machinery,  together  with  names 
of  the  contractors  and  amounts  of  their  contracts: 

Eight  775-kw  steam  dynamos,  Mather  &  Piatt  dynamos 


and  Browett  Lindley  engines   £72,000 

Sixteen  30-ft.  x  8-ft.  6-in.  Lancashire  boilers  and  super- 
heaters, Galloways,  Lim   15,200 

Sixteen  mechanical  stokers,  electrically  driven,  James 
Hodgkin§on,  Salford    2,495 

Economisers,  two  batteries,  comprising  1600  tubes  in  all, 
Green  &  Sons   2,860 

Eight  condensers  and  Edwards  pumps,  steam  exhaust 
and  water  pipes,  W.  H.  Bailey  &  Co   16,500 


Six  electrically  driven  feed  pumps  and  feed  pipes,  each 
delivering  4000  gals,  of  water  per  hour,  Bertram 


Thomas  &  Co   3,157 

Thirty-ton  traveling  crane,  44-ft.  span,  220-ft.  travel,  Jas. 

Carrick  &  Sons   622 

Electrically  driven  ash  conveyor,  Graham  Morton  &  Co.  1,569 
Two  electrically  driven  traveling  jib  cranes  for  coaling, 

Clayton  Engineering  Company   1,270 

Overhead  equipment  for  tramways,  Messrs.  George  Hill 

&  Co   8,599 


STANDARD  CAR 


Underground  cables  for  lighting  and  power  purposes, 


including  tramway  feeders,  W.  T.  Glover  &  Co.,  Lim.  159,648 

Lighting  and  power  switchboard,  S.  H.  Hey  wood   2,280 

Traction  switchboard,  John  Fowler  &  Co   2,684 

Balancing  transformers,  Mather  &  Piatt   1,060 


CENTER  POLE  CONSTRUCTION 


Electrical  connections  in  engine  rooms,  and  signals. 


Lightfoot  Brothers    4J79 

Steel  poles  for  tramway  equipment,  James  Russell  & 

Sons   17,450 

Station  lighting,  Alliance  Electrical  Company   598 


£312,171 
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The  Hartford  &  Springfield  Street  Railway 


Trolley  tourists  who  have  made  the  trip  between  Boston 
and  New  York  by  trolley  car  and  have  traveled  over  certain 
gaps  in  this  distance  by  steam  train  will  remember  that  one 
of  the  longest  of  these  intervals  in  which  there  is  no  electric 
transportation  is  in  Connecticut,  between  Warehouse  Point 
and  the  northern  terminus  of  the  Hartford  Street  Railway 
Company.  These  short  breaks  in  continuous  electric  track 
between  Boston  and  New  York  are  gradually  being  filled 
up,  and  the  latest  poition  tu  be  put  in  operation  is  that 


ough  as  it  has  been  possible  to  make  it,  and  the  line 
will  compare  favorably  with  any  electric  road  in  the  State 
of  Connecticut.  The  old  Enfield  &  Longmeadow  Railway, 
which  ran  from  the  State  line  to  Warehouse  Point  in  Con- 
necticut, was  bought  by  the  Hartford  &  Springfield  Com- 
pany, and  has  been  entirely  renovated  both  as  to  construc- 
tion and  location.  The  entire  track  has  been  taken  up,  re- 
aligned and  at  least  1  ft.  of  ballast  placed  under  the  ties. 
The  overhead  material  has  been  entirely  changed,  new 
poles  have  been  installed  and  every  tie  has  been  renewed. 
The  total  length  of  the  new  line  is  13^  miles,  from  the 
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between  the  two  points  mentioned  above,  so  that  now  a 
tourist  or  any  other  person  who  wishes  to  travel  between 
Hartford  and  Springfield  can  make  the  entire  trip  by  trol- 
ley. This  has  been  accomplished  by  the  completion  of  the 
Hartford  &  Springfield  Street  Railway,  which  was  put  in 
operation  Jan.  13,  and  which  makes  direct  connection  be- 
tween the  local  street  railway  systems  in  Hartford  and 
Springfield,  passing  through  the  towns  of  Thompsonville, 
Warehouse  Point  and  East  Windsor. 

The  road  is  built  principally  on  the  side  of  the  broad 
highway,  but  in  many  places  private  right  of  way  has  been 
purchased  for  the  purpose  of  eliminating  heavy  grades  and 
reducing  curvature.    The  construction  has  been  as  thor- 


State  line  to  East  Windsor  Hill,  where  the  connection  is 
made  with  the  tracks  of  the  Hartford  Street  Railway  Com- 
pany. 

The  entire  construction  is  permanent — that  is  to  say  the 
stone  culverts  have  been  built  in  every  place  where 
streams  are  crossed,  with  the  exception  of  the  crossing  over 
the  Scantic  River,  near  East  Windsor  Hill,  where  the  com- 
pany has  put  in  about  200  ft.  of  wood  trestle  for  temporary 
use  only.  It  is  the  intention  of  the  company  to  replace  this 
structure  at  some  future  time  by  a  steel  bridge  on  stone 
abutments,  and  the  trestle  will  then  be  filled  in  up  to  the 
abutments. 

The  company  is  planning  to  run  a  dual  service  on  this 
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road,  namely,  a  through  service  with  large  cars  from  Hart-  ing"  capacity  of  forty-one  people.  The  woodwork  is  dark- 
ford  to  Springfield,  and  a  local  service  with  smaller  cars,  stained  quartered  oak  in  the  smoking  compartment  and  se- 
which  will  start  in  Chicopee  and  run  through  Springfield,  lected  mahogany  in  the  other  parts,  the  seats  being  of  olive- 
thence  through  the  town  of  Thompsonville  and  return.  colored  leather  in  the  smoking  compartments  and  green 
This  is  done  because  the  town  of  Thompsonville  is  not  only  plush  in  the  rest  of  the  car.  Eight  of  these  cars  are  used 
a  very  flourishing  and  important  little  town  at  the  present  for  the  through  service,  and  two  cars,  which  will  be  some- 
time, but  with  the  growth  of  the  Hartford  Carpet  Mills  will  what  shorter,  but  of  similar  design  and  appearance,  will  be 
probably,  in  the  course  of  a  year  or  eighteen  months,  be  employed  for  the  Thompsonville  service.  All  the  cars 
increased  by  anywhere  from  seven  to  ten  thousand  persons,  are  equipped  with  four  G.  E.-67  motors  and  are  provided 
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and  it  is  thought  that  this  large  population  is  entitled  to 
better  service  than  would  be  feasible  through  the  entire 
line. 

For  the  through  service  the  company  has  ordered  from 
the  Wason  Manufacturing  Company  a  car  having  length 
of  43  ft.  4  ins.  over  all.  These  cars  are  very  handsome,  and 
are  made  several  inches  lower  than  is  customary,  owing  to 
the  fact  that  there  is  an  underhead  crossing  of  the  New 
York,  New  Haven  &  Hartford  Railroad  on  the  outskirts  of 
Hartford  where  the  clearance  is  so  small  that  a  special  low 
trolley  stand  had  to  be  secured  from  the  General  Electric 
Company. 

The  cars  have  a  smoking  compartment  and  have  a  seat- 


with  the  Christensen  air  brake,  with  independent  com- 
pressor and  whistle.    New  1  Taven  registers  are  used. 

The  company  has  also  a  double-truck  Ruggles  rotary 
snow  plow  and  a  heavy  nose  plow,  the  former  equipped 
with  six  G.  E.-iooo  motors. 

The  track  is  laid  throughout  with  70-lb.  steel  rail,  A.  S. 
C.  E.  standard  section  in  30-ft.  lengths,  with  Weber  joints. 
The  ties  are  the  usual  C)  ins.  x  7  ins.  x  7  ft.  tie,  placed  2-ft. 
centers.  The  feeder  wire  is  500,000  circ.  mil  for  the  whole 
length  of  the  road  and  No.  00  trolley  with  Craighead  flex- 
ible I irackets.  For  the  bonding  of  the  rail  8-in.  stranded 
concealed  bonds  are  used. 

The  power  house  is  located  very  nearly  in  the  center  of 
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the  line  on  the  banks  of  the  Connecticut  River,  where  there 
will  be  ample  water  all  the  year  round  for  condensing  pur- 
poses. It  is  a  substantial  structure  of  brick,  with  steel 
roof  trusses  and  large  windows  and  doors  conveniently 
located  for  light  and  accessibility.  The  chimney  is  of  brick 
and  130  ft.  above  the  boiler  room  floor,  and  has  a  core  6  ft. 
in  diameter  for  nearly  its  entire  height. 

The  boiler  room  measures  51  ft.  8  ins.  x  49  ft.  5  ins.,  and 
connected  with  it,  as  shown  in  the  plan,  is  an  annex  to  be 
used  as  an  oil  room.  The  engine  room  measures  91  ft.  x 
105  ft.,  and  the  floor  of  this  room  is  12  ft.  above  its  base- 


is  carried  directly  into  an  American  feedwater  heater,  and 
then  into  a  Knowles  twin  vertical  air  pump  and  condenser 
through  the  usual  valves.  In  the  basement  is  also  located 
the  receiver  of  the  Holly  system,  into  which  all  drips  and 
water  of  condensation  from  the  steam  mains,  etc.,  are  col- 
lected and  returned  directly  to  boilers. 

A  pump  and  receiver  also  returns  all  the  condensation 
from  the  heating  system  of  the  car  house  and  office  build- 
ing, both  of  which  are  located  in  the  vicinity  of  the  power 
house  and  are  heated  from  it. 

In  the  boiler  room  are  now  located  two  batteries  of  boilers 
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ment.  The  engine  room  floor  is  strictly  mill  construction, 
the  finish  floor  being  rift  hard  pine  laid  in  narrow  widths. 

The  station  contains  at  present  two  cross-compound  en- 
gines, made  by  the  Wetherell  Engine  Company,  of  Chester, 
Pa.,  each  direct  connected  to  300-kw,  500-volt,  direct- 
current  generators,  made  by  the  General  Electric  Company, 
and  controlled  by  a  standard  switchboard  of  the  latter  com- 
pany's make.  Space  is  left  for  a  third  engine,  to  be  in- 
stalled in  the  future. 

All  pipings  and  fittings  connected  with  the  engine  are  in 
the  basement  under  the  engine  room  floor,  hidden  from 
view,  which  gives  the  engine  room  a  roomy  and  neat  ap- 
pearance. In  this  basement  are  located  the  air  pumps  and 
condensers,  heaters,  etc,   Exhaust  steam  from  each  engine 


of  the  water-tube  type,  made  by  Aultman  Taylor  Company, 
of  Mansfield,  Ohio,  which  have  a  rated  capacity  of  750  hp, 
with  space  for  500  additional  horse-power  in  the  future,  in 
this  room  are  also  two  duplex  double-plunger  "Deane" 
boiler  feed  pumps,  each  of  which  is  large  enough  to  run 
the  entire  plant.  An  auxiliary  feed-water  heater  is  con- 
veniently situated  near  the  pumps,  and  receives  the  exhaust 
steam  from  all  feed  pumps,  air  pumps  and  the  pump  and 
receiver,  the  heat  from  which  is  used  to  increase  the  tem- 
perature of  the  feed-water  before  it  enters  the  boilers. 

Special  attention  has  been  given  to  the  entire  piping  sys- 
tem, and  it  represents  the  best  up-to-date  practice.  The 
main  is  carried  on  adjustable  roller  brackets  bolted  to 
the  building  wall  directly  behind  the  boilers,  and  about  2  ft. 
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above  the  boiler  room  floor,  so  that  all  valves  can  be  con-  The  condenser  and  boiler  feed  pumps  take  their  water 
veniently  operated  by  hand  from  the  floor.  Long-turn  steel  supply  from  a  large  "well"  constructed  with  floodgates  and 
bends  connect  this  main  to  the  boilers  and  the  engines  by      overflow  on  the  bank  of  the  neighboring  river,  and  the 


VIEW  IN  ENFIELD  LONG  MEADOW  AT  SWITCH 


short  runs  and  extra  heavy  by-passed  O.  S.  Y.  valves,  boiler  feed-pumps  are  further  connected  for  hot  well  in 
which  provide  amply  for  all  usual  expansion  and  contrac-  the  engine  room  basement,  as  a  secondary  source  of  supply, 
tion.   The. piping  about  the  engines  is  so  arranged  that  they        The  piping  to  the  boiler  feed  system  is  particularly  com- 


SECTION  OF  STATION  SHOWING  PIPING  AND  PIPING  DETAILS 


can  he  run  condensing  or  non-condensing,  or  either  one  or 
both  sides  independently  of  the  other  if  required. 

The  free  exhaust  to  the  atmosphere  is  carried  to  the  roof 
and  topped  with  an  exhaust  head. 


plete,  with  valves  and  connections  so  that  any  or  all  of  the 
f:  ed- water  heaters  can  be  by-passed  or  cut  out  of  the  cir- 
cuit and  the  water  sent  directly  into  the  boiler.  Usually 
the  water  passes  through  all  of  the  heaters,  absorbing  the 
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heat  of  the  exhaust  steam  from  the  pumps,  which  raises  it 
to  200  degs.  or  over  before  entering  the  boilers.  In  this 
system  are  numerous  long-turn  bends  and  valves,  so  ar- 


TRESTLE  AND  FILL  AT  SCANTIC  RIVER 

ranged  that  only  a  partial  breakdown  of  the  plant  can  be 
possible. 

All  steam  and  water  pipes  are  to  be  covered  with  85  per 
cent  magnesia,  furnished  and  put  on  by  C.  W.  Trainer  & 
Company,  of  Boston.  The  valves  for  this  plant  were  fur- 
nished by  the  Chapman  Valve  Company  and  the  Pratt-Cady 


Company.  All  steam  fittings  are  of  the  extra  heavy  pattern 
and  mild  steel  pipe  with  "Vanstone"  joints  to  all  mains. 
The  piping  was  installed  by  Andrew  Lumsden  &  Company, 
of  Boston.  The  car  house  is  of  wood,  has  a  capacity  for 
sixteen  cars,  is  situated  near  the  power  station  and  is  heated 
from  the  same  by  direct  steam  at  reduced  pressure. 


The  officers  of  the  Hartford  &  Springfield  Street  Railway 

Company  are:  President,  Philip  L.  Saltonstall;  treasurer, 
Chauncey  Eldridge;  superintendent,  George  B.  Larrabee. 
E.  H.  Kitfield,  of  Boston,  designed  the  power  station  and 
car  house  throughout,  and  was  represented  in  their  con- 
struction by  O.  D.  Rice,  of  Boston. 


FILL  AT  EAST  WINSOR  HILL 

Windows  in  Open  Car  Curtains 

The  Houston  (Texas)  Electric  Street  Railway  has  for 
some  years  past  had  several  open  cars  equipped  with  cur- 
tains with  round  bull's-eye  peekholes.  The  idea,  of  course, 
was  to  have  an  open  car  on  which  the  curtains  could  be 


pulled  down  during  the  cold  weather,  which  sometimes 
occurs  in  Houston,  so  as  to  make  the  open  car  into  some- 
thing like  a  closed  car  as  to  comfort.  Of  course,  such  a 
plan  has  the  disadvantage  that  the  curtains  are  incon- 
venient for  passengers  boarding  and  leaving  the  cars,  and 
the  car  can  hardly  be  called  popular. 


INTERIOR  VIEW  OF  POWER  STATION  OF  HARTFORD  &   SPRINGFIELD  STREET  RAILWAY 
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Street  Car  Platforms — III. 


BY    W  .  E.  PARTRIDGE 


The  varied  requirements  of  street,  elevated,  suburban 
and  third-rail  roads  have  brought  out  a  great  many  designs 
for  platforms,  vestibules  and  cabs.  In  spite  of  their  variety 
it  can  hardly  be  said  that  a  final  form  has  been  reached 
even  for  lines  of  service  which  are  fairly  well  settled. 
While  much  study  has  been  bestowed  upon  the  question  of 
protection  for  the  motorman  and  conductor,  there  are  other 
conditions  which  are  also  of  importance.  It  is  not  even 
considered  entirely  settled  that  any  protection  is  needed  for 
the  rear  platform.  Some  foreign  roads  have  reached  the 
conclusion  that  the  motorman  should  be  placed  in  a  cab  to 
which  the  passenger  has  no  access.      On  the  other  hand, 


minimum  strain  on  the  end  sills,  and  for  this  reason  the 
construction  is  highly  commendable.  But  in  the  original 
design  for  rolling  stock  a  great  improvement  could  have 
been  made  by  raising  the  platform  floor  so  as  to  bring  it  up 
to  the  level  of  the  car  floor.  The  advantage  of  such  a  con- 
struction would  have  been  found  in  the  enormous  increase 
of  longitudinal  strength.  The  sills  could  then  run  straight 
through  to  the  crown  piece.  If  this  was  not  desirable,  short 
blocking  pieces  would  transmit  the  buffing  strains  in 
straight  lines  to  the  sills.  Elevated  railway  service  is  each 
year  making  a  closer  approach  to  steam  road  practice.  For 
this  reason,  each  gain  in  strength  which  can  be  made  with- 
out adding  to  the  weight  is  desirable. 

This  platform  has  some  features  which  are  not  easily  seen 
in  the  engraving,  but  as  they  are  of  importance,  attention 
should  be  given  to  them.    There  is  no  dasher  plate,  its 


FIG.   I.- PLATFORM    USED    BY  THE 
SOUTH  SIDE    ELEVATED  RAIL- 
WAY CO.,  ENCLOSED  WITH 
WIRE  NETTING 


FIG. 


2. — PLATFORM    OF  BROOKLYN 
RAPID  TRANSIT  CARS 


FIG.  3. —  INTERIOR  OF  OBSERVATION 
COMPARTMENT  WITH  VESTIBULE 


some  American  roads  have  made  a  large  vestibule  at  the 
front  end  of  the  car,  placed  a  heater  within  it,  and  appear  to 
be  contemplating  the  use  of  the  forward  vestibule  as  a 
smoking  apartment.  Other  roads  have  placed  their  motor- 
men  in  the  same  compartment  as  the  passengers  with  no  at- 
tempt at  a  screen  between  them. 

Questions  of  seating  capacity,  accommodations  for  smok- 
ers, the  operation  of  cars  in  one  direction  only,  together 
with  that  of  long  or  short  service,  are  some  of  the  more  im- 
portant that  have  to  be  considered. 

The  platforms  and  vestibules  considered  in  this  article 
are  some  which  have  been  designed  to  meet  special  condi- 
tions. Others  are  called  by  the  builders  "standard,"  be- 
cause they  have  been  built  so  often  and  seem  to  meet  such 
a  wide  range  of  service  that  the  name  may  be  well  applied. 

The  electric  railway  of  to-day  is  progressing  so  rapidly 
that  details  of  construction  which  appear  to  have  settled 
into  a  permanent  form  may  in  half  a  dozen  years  be  as  com- 
pletely out  of  use  and  out  of  date  as  the  horse  car. 

The  discussion  of  the  present  methods  of  construction 
is  especially  useful  because  of  its  suggestiveness.  When 
a  designer  is  familiar  with  all  that  has  gone  before  he  is  in 
the  best  possible  position  to  turn  out  something  new.  This 
is  an  ample  excuse  for  presenting  the  designs  in  this  paper. 

Fig.  1  shows  a  platform  for  a  car  intended  to  operate  en- 
tirely on  an  elevated  railroad,  built  for  the  South  Side  Ele- 
vated Railway  of  Chicago  by  the  Jewett  Car  Company. 
The  long  platform  timbers  carry  the  platform  load  with  a 


place  being  taken  by  a  wire  netting,  not  showing  in  the 
engraving,  which  comes  up  to  the  top  of  the  gates.  This 
is  a  somewhat  unusual  feature,  but  one  in  which  there  is  a 
good  deal  of  common  sense.  The  gates  themselves  are 
very  tall,  being  brought  up  to  within  a  foot  of  the  hood. 
They  are  hinged  to  the  hood  supports.  When  they  are 
shut  there  is  no  such  thing  as  climbing  over  them.  For  this 
reason,  there  is  no  temptation  for  the  passenger  to  hang  on 
to  the  gate  with  the  hope  of  climbing  over  the  gate  while 
the  car  is  in  motion.  No  steps  are  provided,  but  there  is 
the  usual  stirrup  for  employees  to  reach  the  platform  from 
the  track  level. 

The  longitudinal  strength  may  be  ample  for  the  ordinary 
strains  of  service,  but  there  are  collisions  which  may  hap- 
pen. Railway  men  arc  fond  of  saying,  "We  do  not  build 
for  accidents."  That  is  true,  but  accidents  are  very  sure 
to  come,  and  when  they  do  come  and  there  is  a  loss  of  life 
or  limb,  the  cost  to  the  railway  company  is  enormous.  In 
the  recent  accident  in  the  Park  Avenue  tunnel  in  New- 
York  City  the  ultimate  cost  to  the  New  York  Central  & 
Hudson  River  Railroad  will  be  very  much  greater  than 
would  the  cost  of  constructing  these  cars  in  such  a  way 
that  telescoping  would  be  out  of  the  question.  Those  who 
have  not  investigated  the  subject  will  say  it  is  impossible  to 
build  cars  so  that  they  may  resist  the  force  of  a  locomotive 
going  35  miles  per  hour.  But  cars  can  and  are  built  so 
that  they  can,  with  safety  to  their  passengers,  receive  such 
shocks.   In  the  case  in  hand,  the  raising  the  platform  and 
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giving  the  end  of  the  platform  the  full  support  of  the  sills 
would  produce  a  power  of  resistance  which  it  is  not  easy  to 
calculate.  In  case  of  a  collision  this  might,  and  probably 
would,  mean  the  difference  between  a  serious  and  a  trivial 
accident.  Some  roads  seem  always  to  escape  serious  acci- 
dents. This  is  really  because  they  build  or  buy  strong 
cars.  Neglect  of  a  small  detail  of  car  construction  may 
easily  cost  a  road  a  hundred  thousand  dollars  or  more. 
The  Brooklyn  Rapid  Transit  platform,  shown  in  Fig.  2, 


G.  C.  Kuhlman  Company.  The  platform  is  compressed 
until  it  is  little  more  than  a  step  at  one  side.  The  motorman 
has  just  space  enough  to  stand  and  operate  the  brake  wheel. 
The  latter,  on  account  of  limited  space,  has  to  be  placed  in 
a  vertical  position.  It  operates  through  bevel  gears.  On 
the  side  opposite  the 
entrance  there  is  space 
for  a  double  seat.  The 
end  of  the  car  forms 
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FIG   4.— ENTRANCE   AND  VESTIBULE 
FOR    THE     DETROIT,  LAKE 
ORION  &  FLINT  RAILWAY 

by  the  J.  G.  Brill  Company,  illustrates  the  point  just  men- 
tioned. The  floor  of  the  car  and  that  of  the  platform  are 
both  at  one  level.  For  this  reason,  a  blow  on  the  crown 
piece  is  not  likely  to  carry  away  the  platform.  It  would 
only  be  from  blows  heavy  enough  to  smash  timbers  that  the 
platform  would  suffer.  Here  the  side  sills  do  not  run  all 
the  way  through,  but  the  platform,  nevertheless,  becomes 
practically  a  part  of  the  floor  frame  of  the  car.  In  elevated 
service  switching  is  inevitable,  and  cars  are  usually  oper- 
ated in  trains.  Endwise  blows,  some  of  them  pretty  heavy, 
are  constantly  encountered.  An  ample  margin  of  strength 
is  neccessary  in  order  to  avoid  constant  platform  repairs. 

Or  if  they  are  to  be  met 
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by  using  the  usual 
street  car  construction, 
an  unnecessary  weight 
will  be  required.  On 
these  cars  the  gates 
fold  against  the  dasher 
railing,  which  has  an 
opening  to  allow  pas- 
sengers to  go  from  car 
to  car.  Here  a  trivial 
detail  is  to  be  noticed; 
on  each  side  of  the 
opening  the  post  is  car- 
ried up  and  formed  in- 
to a  hood  support.  Its 
value  as  a  hand  hold 
for  passengers  is  very 
great,  because  it  gives 
a  "grab  handle"  at  just 
the  right  height  for 
every  individual.  It  is  well  to  remember  that  every  trifle,  if 
it  adds  to  the  safety  of  the  passenger  or  tends  to  prevent  ac- 
cidents, is  well  worth  attention.  A  single  accident  may 
cost  much  more  than  the  price  of  equipping  a  whole  line 
with  some  device  which  would  have  prevented  injury  to 
passengers  or  property.  When  a  trifling  change  in  the  de- 
sign of  a  detail  costs  nothing,  and  at  the  same  time  is  likely 
to  prevent  accidents,  it  is  certainly  advisable. 

Fig.  3  shows  a  peculiar  combination  of  vestibule,  motor- 
man's  compartment  and  observation  room,  built  for  the 
Grand  Rapids,  Holland  &  Lake  Michigan  Railway  by  the 


FIG. 


-FRAMING  FOR 
SHOWN   IN  FIG. 


FIG.  5.— PLAN  AND  ELEVATION  OF  COMPLETELY  ENCLOSED  VESTIBULE 


the  front  of  the  vestibule,  as  it  may  be  called.  The  front 
glass  on  the  observation  side  should  either  be  double,  the 
best  plan,  or  fitted  with  unusual  care,  otherwise  the  ex- 
posed position  will  cause  annoying  drafts  in  cold  weather, 
which  will  be  expensive,  because  they  will  make  the  car 
difficult  t( )  heat. 

This  modification  of  the  vestibule  makes  a  considerable 
increase  in  the  seating  capacity  of  the  car.  The  gain,  how- 
ever, is  reduced  by  the  necessity  for  a  separate  compart- 
ment for  the  motorman.  One  remedy  for  this  might  be 
found  in  giving  the  motorman  an  elevated  cabin,  in  which 
he  sits  with  his  hand  nearly  on  a  level  with  the  trolley  stand. 
In  a  sitting  position  the  motorman  can  exert  more  force  on 
a  ratchet  brake  or  a  lever  brake  than  when  standing,  and 
he  can  handle  his  controller  with  as  much  speed.  When  air 
or  other  power  brakes  are  employed,  the  sitting  position  has 
the  same  advantages  for  the  motorman  as  for  the  locomotive 
engineer.  In  an  elevated  cabin  he  would  have  a  better  view 
and  be  out  of  the  way  of  passengers,  who  often 
distract  his  attention  when  they  ride  on  the  plat- 
form. With  such  a  cabin  properly  designed  he  would 
have  a  better  view  of  the  street,  and  would  be  better 
able  to  prevent  accidents. 

On  a  special  car  for  the  Detroit,  Lake  Orion  &  Flint 
Railway  the  Jewett  Car  Company  built  a  vestibule  or  end 
entrance  very  similar  to  that  just  shown.  A  plan  of  it  is 
given  in  Fig.  4.  Here  stationary  chairs  are  used  instead  of 
seats  with  reversible  backs.  The  motorman  has,  appa- 
rently, a  trifle  more  space  than  in  the  previous  instance.  In 
both  cases  the  end  of  the  car  frame  is  carried  out  to  the 
front  of  the  vestibule.  In  both  styles  a  vertical  brake  wheel 
is  employed  to  save  space.  This  seems  to  be  a  matter  of 
convenience  rather  than  necessity,  for  there  is  room  for  a 
horizontal  wheel  if  one  were  necessary.  In  the  standard 
platform  of  the  Jewett  Car  Company  the  horizontal  wheel 
is  used,  see  Fig.  5,  which  shows  elevation  and  plan  of  the 
vestibule  which  they  use  on  large  cars. 

Although  the  platform  floor  is  dropped  a  little  below 
that  of  the  car,  the  whole  thickness  of  the  crown  piece  comes 
on  a  line  with  the  sills.  With  the  introduction  of  a  suitable 
blocking  this  makes  a  very  firm  construction.  Any  blows 
uponthebufferaretakeninadirect  line  by  the  end  sill  of  the 
car.  The  design  is  so  practical,  and  at  the  same  time  so 
simple,  that  we  introduce  it  in  Fig.  6.    It  illustrates  the 
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general  tendency  in  elevated  and  other  high-speed  electric 
cars  which  have  to  be  operated  in  trains. 

The  vestibule  shown  in  Fig.  7,  built  by  the  American  Car 
Company  for  the  New  Jersey  &  Hudson  River  Railway  and 
Ferry  Company,  is  unusually  roomy  and  has  a  wide  en- 
trance. It  is  of  the  strictly  electric  road  type,  having  a 
plain  clam  shell  hood.  The  platform  timbers  are  plated 
with  iron,  so  that  the  length  is  easily  supported.  The  pho- 
tograph does  not  show  the  construction  clearly,  but  ap- 
parently the  platform  floor  is  dropped  so  far  that  the  buffer 
iron  receives  no  support  from  the  end  sills.  This  platform 
has  a  single  step  with  apparently  a  14-in.  or  16-in.  riser, 
which,  in  all  probability,  is  18  ins.  or  19  ins.  from  the  head 
of  the  rail.  By  raising  the  platform  a  few  inches  so  that 
the  crown  piece  would  be  in  a  line  with  the  end  sills  two 
steps  could  have  been  used  to  advantage,  the  lower  one 


One  railway  company  in  the  State  of  New  York  reports  a 
strange  accident  from  a  gate  which  folded  outside  the 
dasher.  In  attempting  to  board  the  car,  a  ring  on  a  man's 
finger  caught  in  the  points  of  the  folding  gate  and  the  finger 
.was  torn  off.  Future  accidents  of  the  same  kind  were 
guarded  against  by  using  a  cap  to  cover  the  top  of  the  gate 
when  folded  back.  In  Fig.  9  a  gate  is  shown  folding  neatly 
against  the  inside  of  the  dasher.  The  vestibule  is  of  the 
semi-circular  type,  having  both  doors  and  gates  on  each 
side.  The  doors  close  against  the  body  of  the  car.  In  Fig. 
10  is  shown  another  completely  enclosed  platform,  which, 
like  the  last,  is  by  the  Stephenson  Company,  with  doors 
folding  against  the  dasher.  Gates,  however,  are  not  em- 
ployed. Occasionally,  sliding  doors  may  be  used  for  ves- 
tibule entrances.  These  are  made  both  curved  and  straight, 
with  curved  and  straight  tracks.    When  the  latter  are  em- 


FIG.  7.— ROUND  END  VESTIBULE  WITH 
PLAIN  CLAM  SHELL  HOOD 


FIG.  8.— VESTIBULE  WITH  VERTICAL 
BRAKE  WHEEL;  DOUBLE  FOLD- 
ING DOORS  ON   EACH  SIDE 


FIG.     Q. — PLATFORM     WITH  BOTH 
DOORS    AND     GATES  :  GATES 
FOLD    INSIDE    OF  DASHER 


about  13  ins.  from  the  ground.  Two  steps,  where  the  lower 
one  is  broad  and  low,  make  it  easier  and  quicker  for  the 
passenger  than  a  single  step  19  ins.  or  20  ins.  above  the 
head  of  the  rail  and  a  proportionately  higher  riser. 

The  vestibule  shown  in  Fig.  8  is  one  used  by  the  Stephen- 
son Company  for  the  People's  Railway  on  a  lot  of  eight- 
wheel  cars.  These  platforms  are  4  ft.  6  ins.  long,  and  have 
double  folding  doors  on  each  side,  both  sides  of  the  car  be- 
ing used  for  entrance.  There  are  three  large  sash  in  • 
front.  These  drop  in  the  usual  way.  It  will  be  noticed 
that  a  vertical  brake  wheel  is  used.  This  is  rather  a  novelty 
on  electric  cars  of  standard  types,  though  common  enough 
in  steam  road  practice.  Its  advantages  are  such  as  to  make 
it  a  desirable  feature.  When  it  is  used,  at  least  two  more 
persons  can  find  standing  room  on  the  platform  than  is 
possible  where  a  horizontal  wheel  is  employed,  and  where  a 
brake  handle  is  used  the  gain  of  space  is  quite  as  great. 
With  the, ordinary  handle,  the  brake  staff  has  to  be  carried 
well  out  from  the  dasher  on  brackets. 

It  is  only  fair  to  say  that  a  few  motormen  complain  that 
the  vertical  brake  wheel  is  not  quite  as  quick  as  the  com- 
mon ratchet  handle,  and  for  this  reason  do  not  like  it 
as  well. 

The  disposal  of  the  gate,  with  a  completely  enclosed 
vestibule,  is  not  always  an  easy  matter.  The  doors  them- 
selves take  up  some  space,  even  when  they  fold,  which  is 
general  practice.  The  gate  is,  therefore,  often  made  to 
swing  back  against  the  outside  of  the  vestibule.  This  does 
not  make  a  very  neat  appearance,  but  is  fairly  convenient. 


ployed  the  track  is  in  two  parts,  which  are  set  at  an  angle  to 
each  other.  When  not  closed,  doors  take  up  considerable 
space,  and  where  a  vestibule  is  fitted  with  them  a  few 
inches  extra  length  may  be  given  to  the  platform  with  ad- 
vantage. 

Copying  from  transatlantic  practice,  central  openings 
have  been  made  in  some  American  elevated  cars,  and  then 
by  a  succession  of  modified  forms  we  have  reached  cars 
having  what  may  be  called  a  central  vestibule. 

It  will  be  of  interest  to  consider  for  a  moment  the  ques- 
tion of  the  central  opening  in  the  side  of  a  car  from  a  me- 
chanical point  of  view.  It  had  its  origin  in  the  railway 
coach,  which  in  England  and  on  the  continent  has  until 
quite  recently  consisted  of  a  series  of  coach  bodies  set  upon 
a  frame.  The  objection  to  the  side  entrance  is  chiefly  be- 
cause the  opening  destroys  the  strength  of  the  side,  and  in 
case  of  accident  the  car  goes  to  pieces.  For  this  reason, 
there  should  not  be  doors  in  the  sides  of  passenger  cars 
that  are  to  be  operated  at  speeds  above  10  miles  or  12  miles 
per  hour.  It  is  an  interesting  fact  that  on  elevated  rail- 
roads in  this  country,  where  the  cars  have  only  end  en- 
trances, the  stops  arc  shorter  on  an  average  than  on  the 
underground  roads  of  London,  England,  where  the  car- 
riages have  side  entrances  only.  The  movement  of  passen- 
gers along  an  aisle  is  apparently  more  free  and  rapid  than 
between  seats. 

In  giving  a  street  car  a  center  vestibule  it  is  by  no  means 
deprived  of  its  central  aisle.  The  primary  object  of  the 
design  is  to  provide  a  single  entrance  for  passengers  that 
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may  be  easily  controlled  and  watched  by  the  conductor. 
On  elevated  railways  the  central  door  is  used  with  the  idea 
of  giving  more  rapid  egress  for  passengers. 

On  reference  to  Fig.  11,  which  shows  an  elevated  railroad 
car  for  Boston,  built  by  the  St.  Louis  Car  Company,  it  will 
be  seen  that  the  door,  of  the  sliding  type,  is  situated  in  the 
center  of  one  side.    If  the  passengers  are  equally  divided 


FIG.  10— DOORS  FOLDING  AGAINST 
DASHER 


FIG.  II. — CENTRAL  ENTRANCE  FOR 
ELEVATED  '^RAILROAD  CAR 


in  their  choice  of  exits,  between  the  thrfee  cloors  available, 
the  saving  in  distance  which  they  have  to  travel  before 
reaching  the  platform  of  the  station,  will  average  only  one- 
fourth  the  length  of  the  car.    The  disadvantage  which  is 
met  in  a  central  exit  is  that  two  streams  of  people  going 
in  opposite  directions  come  together  at  the  door.  This 
probably  more  than  offsets  the  gain  by  an  additional  en- 
trance.   A  wide  entrance  to  the 
platform,  giving  space  for  two  per- 
sons to  step  from  the  car  at  the 
same  time,  is  probably  a  far  great- 
er  advantage    than    the  central 
door;    The  final  objection  to  the 
side  entrance  is  the  great  loss  of 
seating  capacity  which  it  entails. 
Efforts  have  been  made  to  over- 
come this,  but  it  can  hardly  be 
called    successful     for  elevated 
roads,  where  the  entrance  may  be 
from  both  sides  of  the  car  on  a 
single  trip.   It  may  be  pretty  safely 
assumed  that  the  standard  form 
is  the  best  and  most  economical 
car  for  elevated  roads. 

Many  designs  have  been  tried 
in  the  United  States,  looking  to- 
ward cars  with  single  entrances,  on 
'  me  side  only,  for  ordinary  street  car  service.  Of  course,  in 
collecting  fares,  the  conductor  in  such  a  case  is  much  near- 
er the  entrance,  even  when  at  the  extreme  ends  of  the  car 
than  he  is  in  the  ordinary  type.  There  is  also  another  ad- 
vantage that  the  passenger  cannot  get  off  or  on  at  the 
wrong  side. 

The  earliest  design  of  this  type  which  we  have  happened 
upon  is  that  shown  in  Fig.  12.  It  was  built  by  the  Brill 
Company  for  the  Lindell  Railway  of  St.  Louis.  The  car 
has  a  curved  side,  with  a  sub  sill  under  the  doorway,  the 
central  platform  being  dropped.    There  were  in  effect  two 


closed  bodies  united  by  a  central  platform,  which  was 
open  upon  one  side.  The  car  was,  however,  provided  with 
seats  opposite  the  door  or  entrance.  It  was  mounted 
upon  double  trucks,  and  ran  in  one  direction  only.  At 
one  end  there  was  a  cab  for  the  motorman.  The  ends  of 
the  car  presented  rather  an  odd  appearance.  They  had 
neither  platforms  nor  even  a  buffer  beam.  For  the  pedes- 
trian, however,  it  was  quite  as  safe  as  the  mod- 
ern fender.  It  carried  a  life  guard  close  down 
to  the  track.  This  was  suspended  from  the 
main  member  of  the  truck  frame.  The  space  on 
each  side  of  the  step  was  protected  by  a  heavy 
wire  guard  of  fine  mesh. 

Sometime  afterward  the  Brills  made  another 
attempt  along  the  same  lines  for  a  Florida  road. 
The  opening  in  the  side  of  course  greatly  re- 
duced the  strength  of  the  car,  and  means  had 
to  be  provided  to  make  up  for  the  loss  of  stiff- 
ness. Fig.  13  shows  how  this  was  done.  The 
sides  of  the  car  were  made  nearly  or  quite 
straight,  and  a  heavy  sub  sill  was  placed  be- 
neath the  door  and  extending  some  feet  on 
either  side.  Additional  strength  was  gained 
by  the  heavy  top  chord  of  the  truck.  Two 
steps  were  used  which  projected  bodily  outside 
the  line  of  the  car  body.  The  arrangement  of 
the  ends  was  quite  different  from  the  car  shown 
in  Fig.  12,  the  end  was  curved  or  rounded,  and 
there  was  a  complete,  though  very  narrow, 
platform,  but  no  entrance  from  the  car  body  to 
this  platform,  which  had  the  buffer  block 
fashion,  and  a  regular  steam  car  hood, 
controller'  was  placed  out  of  the  way 
There  were  no  platform 
-steps,  only  stirrup  irons.  One  end  of  the  car  was  closed 
from  the  platform  by  sliding  doors.  The  other  compart- 
ment was  open  to  the  platform,  but  the  platform  opening 
was  closed  by  a  sliding  door.    By  reason  of  the  straight 


then  in 
The  rheostat 
beneath  the  body  of  the  car. 


FIG.  12.— CENTRAL  VESTIBULE,  NO  END  PLATFORM  NOR  BUFFER  BEAM 


side  it  was  possible  to  bring  this  door  close  out  to  the 
sill.  At  the  time  this  design  was  brought  out  it  appeared 
very  promising,  and  much  was  hoped  for  it.  It  had  the 
advantage  of  two  compartments  and  but  little  loss  of  seat- 
ing capacity.  The  design  dropped  out  of  sight,  however, 
and  so  far  as  we  know  there  have  never  been  other  cars 
like  these  built  for  use  in  this  country. 

The  central  vestibule  or  platform  is  by  no  means  dead, 
however.  Numerous  other  forms  have  been  patented. 
Some  of* them  have  been  elaborate,  involving  the  feature 
of  a  double-deck  car.    Perhaps  the  latest,  and  certainly 
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the  most  interesting,  is  the  practice  of  the  the  Denver  City 
Tramway  Company.  It  is  most  interesting,  because  it  is 
in  actual  service.  As  most  of  the  readers  of  the  Street 
Railway  Journal  know,  this  company  has  extensive 
shops  in  which  it  does  a  large  amount  of  construction. 
Fig.  14  shows  the  central  vestibule  and  steps  of  one  of 
their  new  extension  cars.  These  cars,  of  which 
the  company  has  several  patterns,  have  been  made 
by  joining  an  open  car  to  a  regular  closed  car 
body.  In  all  these  cars  the  main  entrance  is  placed 
in  the  center  of  the  car,  with  steps  on  both  sides. 
The  closed  body  in  this  particular  case  has  an 
opening  on  the  left-hand  side  in  front,  as  is  shown 
in  Fig.  15.  This  has  folding  doors  and  the  double 
steps  which  are  used  at  all  the  platforms  and  vesti- 
bule openings.  The  open  part  of  the  car  is  entirely 
closed  at  the  outer  end.  Details  of  construction  are 
not  at  hand,  but,  judging  from  the  photographs,  it 
would  appear  that  in  combining  the  two  cars'  the 
strengthening  sills  were  placed  inside  the  side  sills 
of  the  cars.  This  method  of  construction  enabled 
the  projection  of  the  steps  to  be  very  considerably 
reduced. 

Another  style  of  central  platform  used  by  the 
same  company  is  shown  in  Fig.  16,  where  the  steps 
are  made  nearly  double  the  usual  width.   This  car  willbe 
very  quickly  emptied  at  terminals,  on  account  of  this 
width,  and  also  because  the  closed  portion  has  a  standard 
platform  with  steps  on  both  sides  like  the  central  vestibule. 

The  central-entrance  idea  in  connection  with  combina- 
tion cars  has  been  rather  popular  with  some  English  tram- 
ways, and  not  long  since  the  Brills  were  called  on  to  de- 
sign a  car  of  this  kind  that  would  meet  the  special  re- 
quirements of  the  English  service.  It  was  necessary  to 
make  the  bodies  as  narrow  as  possible.    The  cars  must 


no  strength  whatever.  This  was  done  in  an  ingenious, 
and  what  has  since  proved  to  be  a  most  effective,  manner. 
The  construction  is  shown  in  Fig.  18.  The  sill  is  cut  oft' 
entirely,  and  the  steps  are  set  back  so  as  not  to  project. 
There  are  two  risers.  A  heavy  U-shaped  iron  then  con- 
nects the  two  parts  of  the  sills.    Its  ends  are  firmly  bolted 


FIG.  13.— CENTRAL  VESTIBULE  WITH  TWO  STEPS 


to  them,  so  that  the  whole  structure  becomes  as  stiff  and 
s  ran  straight  through  from  end  to 
made  especially  effective  by  plat- 


strong  as  though  the  sill 
end.    This  structure  is 
ing  the  sills  with  steel. 

The  seating  capacity 
vestibule  a  sliding  walk 
18,  pushed  over  to  the 
idea  of  the  arrangement 
from  Fig.  19,  which  al 
outer  platform  or  motor 


is  increased  by  putting  into  the 
over  seat.  This  is  shown  in  Fig. 
further  side  of  the  car.  A  better 
of  the  central  platform  is  obtained 
so  shows  the  inside  doors  of  the 
man's  cab.  As  the  car  has  to  have 


FIG. 


14.— COMBINATION    CAR  WITH 
CENTRAL  VESTIBULE 


FIG.  1 5. — SINGLE  END/ENTRANCE  TO 
CAR  WITH  CENTRAL  VESTIBULE 


FIG.  16.— WIDE  CENTRAL  PLATFORM, 
DENVER  COMBINATION  CAR 


have  two  compartments,  open  and  closed.  The  seating 
capacity  was  of  necessity  about  the  same  as  that  of  the 
double-deck  cars,  while  the  length  was  limited.  It  was 
for  these  reasons  that  a  central  vestibule  seemed  necessary, 
but  the  difficulties  in  the  way  were  great.  The  body  had 
to  be  narrow,  on  account  of  the  limited  width  in  the  streets. 
For  the  same  reason  it  was  necessary  to  keep  the  steps  in 
line  with  the  body,  and,  as  the  entrance  had  to  be  on  both 
sides,  the  side  sills  had  of  necessity  to  be  cut  through  at  a 
point  where  the  body,  by  reason  of  the  opening,  afforded 


entrances  on  both  sides,  it  was  necessary  to  make  the  plat- 
form seat  movable,  in  order  to  have  the  space  available. 
The  tracks  on  which  it  slides  can  be  seen  near  the 
threshold  in  Fig.  19. 

In  order  to  bring  the  length  of  the  car  within  the  limit 
the  end  platforms  for  the  motormen  are  shortened  as  much 
as  possible.  Fig.  17  gives  a  side  view  of  it,  and  shows  how, 
by  a  V-shaped  arrangement  of  the  door  and  partition,  he 
stands  partly  within  the  body  of  the  car.  A  large  man 
could  hardly  find  room  for  a  vigorous  application  of  the 
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brakes.    The  design  permitted  the  length  of  the  car  to  be     made  very  narrow.    Those  at  the  sides  are  as  broad  as 


brought  within  the  required  limits. 

It  is  always  profitable  to  study  the  methods  by  which 
engineers  in  other  countries  produce  their  results.  The 
vestibuled  platform  on  the  Continent  of  Europe  is  a  very 


possible.  The  idea  is  evident.  The  American  theory, 
which  is  to  give  the  motorman  the  best  and  most  open 
view  in  front,  is  not  accepted.  Dangers  come  from  the 
side;  signals  are  at  the  sides.    Therefore,  the  most  unob- 


FIG.  17. — THE  MOTORMAN'S  PLAT- 
FORM FOR  CAR  SHOWN  IN  FIG.  18 


FIG.  18.— CENTRAL  VESTIBULE,  SILL 
STIRRUP 


FIG.  20.— THE  VESTIBULE  OF  A  HIGH 
SPEED  THIRD-RAIL  EUROPEAN 
CAR 


different  affair  from  anything  with  which  we  are  familiar 
in  America.  European  engineers  in  many  cases  follow 
lines  of  reasoning  entirely  novel.  Conclusions  which 
habit  and  fashion  has  made  final  in  this  country  are  not 
accepted  by  them.  They  frequently  assume  novel  points 
of  view,  and  reason  accordingly.  An  interesting  illustra- 
tion of  this  is  found  in  Fig.  20.  Here  we  have  a  vestibule 
and  cab  on  a  high-speed  electric  car  operated  on  a  third- 


structed  vision  should  be  on  diagonal  lines,  and  not 
straight  forward.  So  the  broad  glass  is  put  in  the  side 
sash,  and  a  narrow  one  is  placed  in  front.  The  sides  of 
the  car  are  curved,  like  our  street  cars. 

The  controller  and  other  apparatus  within  the  cab  make 
it  less  roomy  than  it  appears  outside.  There  are  three 
steps,  the  lower  one  being  broader  and  longer  than  the 
others.  Details  are  not  at  hand  in  regard  to  the  size  of 
wheels,  but  the  number  of  steps  would  indicate  42-inch-. 
The  upper  half  of  the  left-hand  sash  is  hinged,  probably  so 
as  to  have  a  clear  space  at  the  top.  The  sash  on  the  right 
is  not  divided. 

The  three  steps  show  that  the  car  is  to  be  employed  in 
a  service  similar  to  that  of  steam  roads.  The  number  of 
headlights  appears  to  be  a  little  extravagant,  but  they  are 
used  in  a  system  of  signals,  so  that  this  can  hardly  be 
criticised.  As  the  car  has  iron  sills,  and  as  they  are  car- 
ried through  to  the  buffers,  the  structure  is  admirably 
strong.  The  center  of  the  buffers  comes  on  a  line  with  the 
center  of  the  sills,  so  that  all  strains  are  transmitted  in 


straight  lines. 


Power  Station  Improvements  at  Kansas  City 


FIG.  19.— INTERIOR  OF  CAR  SHOWN  IN  FIG.  18,  SHOWING  TRACK 
OF  SLIDING  SEAT  AND  BACK  OF  MOTORMAN'S  PLATFORM 

rail  system  near  Milan,  Italy.  The  whole  structure  ap- 
pears strange  to  the  American  street  railway  man.  The 
steam-car  roof  is,  perhaps,  an  exception.  The  vestibule  is 
so  long  that  it  has  liberal  sides,  as  well  as  a  door,  and  a 
side  sash  nearly  as  wide  as  the  door  opening.  In  front 
there  are  the  three  sash,  very  much  the  same  as  in 
much  American  practice.  In  fact,  the  front  has  no  re- 
semblance to  anything  used  here.    The  central  sash  is 


The  new  power  plant  of  the  Metropolitan  Street  Rail- 
way Company  at  Kansas  City,  Mo.,  and  located  at  Eigh- 
teenth and  Olive  streets,  will  be  in  operation  in  about  two 
weeks.  Two  rotary  converters  of  750  kw  each  are  being 
put  in,  and  will  be  driven  by  the  2000-hp  engine  that  drove 
the  old  Eighteenth  Street  cable  before  the  line  was  changed 
to  electricity.  The  converters  will  be  used,  for  the  present, 
as  direct-current  generators,  delivering  1300  amp  at  575 
volts.  When  the  new  high-tension  plant  that  this  com- 
pany is  building  is  completed  this  station  will  be  used  as 
a  sub-station.  The  converters  will  then  be  put  to  the  work 
they  are  designed  to  do.  Rope  transmission  will  be  used. 
The  fly-wheel  is  24  ft.  in  diameter,  the  pulley  being  66  ins. 
The  distance  between  centers  30  ft.,  and  there  is  consider- 
able speculation  among  engineers  as  to  whether  or  not  the 
rope  transmission  will  work  under  such  circumstances. 
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Progress  in  Street  Railway  Track  Construction 

BY  CHARLES  S.  BUTTS,  C.  E. 

In  the  early  days,  when  street  railroading  was  in  its  in- 
fancy, the  rail  adopted  was  a  flat  or  tram  rail,  weighing 
about  30  lbs.  per  yard,  in  20-ft.  to  30-ft.  lengths.  This  rail 
did  not  have  any  fish-plates,  but  was  spiked  to  6-in.  x  6-in. 
stringers,  12  ft.  to  16  ft.  long  and  dapped  at  the  ends.  The 
spikes  used  were  §  in.  x  3^  ins.,  and  were  countersunk 
into  the  flange,  the  rail  was  kept  to  gage  by  cross  stringers 
every  10  ft.  or  12  ft.,  dapped  and  nailed  to  the  rail  stringers. 
The  ballast  under  this  track  was  an  unknown  quantity, 
mostly  mud.  While  this  rail  has  given  way  to  the  girder 
rail,  it  is  still  in  daily  use  in  portable  cross-overs,  and  was 
a  short  time  used  on  bridges  and  for  car-house  entrances. 

This  rail  was  replaced  by  what  was  then  thought  to  be  a 
substantial  and  permanent  construction,  which  consisted 
of  girder  rails  weighing  38,  45  and  52  lbs.  per  yard.  These 
rails  were  laid  on  4-in.  x  6-in.  x  6-ft.  oak  ties,  spaced  from 
4  ft. to 6 ft. apart  and  spiked  direct  to  the  tie  with  f-in.  x  3^ 
in.  spikes.  The  ballast  used  was  a  combination  of  rock,  gravel 
and  dirt,  mostly  the  latter.  As  the  depth  of  these  rails  was 
only  3^  ins.  to  4  ins.,  no  room  was  left  for  any  kind  of  im- 
provement except  boulders.  When  this  rail  was  used  in 
paved  streets,  the  ties  were  lowered  and  a  4-in.  cast-steel 
or  malleable  iron  chair  was  used,  thus  giving  from  7  ins.  to 
8  ins.  for  the  pavement  required  by  city  ordinances  and 
franchises;  these  chairs  had  lugs  or  clamps  which  held  the 
base  of  the  rail  tight  and  were  spiked  to  the  ties.  The  fish- 
plates used  were  4-holes,  with  a  f-in.  x  3|-in.  bolt. 

When  the  horse  lines  were  changed  to  electric,  most  of 
the  38-lb.,  45-lb.  and  52-lb.  rails  were  left  in  and  bonded 
with  copper  wire,  and  very  often  iron  wire,  and  an  extra  5- 
in.x7-in.x7-ft.tie  was  placed  between  those  already  in.  The 
track  being  then  resurfaced  was  considered  in  good  condi- 
tion to  withstand  the  weight  of  the  single-truck  electric 
cars.  It  soon  developed,  however,  that  the  increased 
weight  and  speed  of  these  cars  made  it  necessary  to  raise 
and  retamp  the  joints.  When  the  chair  construction  was 
used  it  was  very  difficult  to  keep  the  track  from  spreading, 
as  the  chairs  would  cut  into  the  ties,  the  spikes  would  loosen 
and  come  out,  and  the  inefficiency  of  the  light  rail  and  bad 
bonds  to  carry  the  return  current  soon  showed  itself  in  the 
spike  holes  in  the  chairs  and  at  the  points  where  the  chairs 
came  in  contact  with  the  rail.  After  repeated  efforts  to 
keep  the  track  to  gage  a  tie-rod  was  used  every  10  ft.  or  12 
ft.,  which  gave  satisfaction.  When  this  rail  was  taken  off 
of  a  trunk  line  it  was  often  considered  good  enough  for  an 
extension  on  the  suburban  end  of  another  line.  When 
taken  up  and  relaid,  however,  this  rail  gave  much  less  satis- 
faction than  it  did  in  the  trunk  line.  It  had  a  bad  camber 
in  it  that  could  be  taken  out  only  with  a  rail  bender  or  by 
rerolling.   With  such  conditions  low  joints  were  inevitable. 

The  trunk  lines  were  then  given  a  6-in.,  70-lb.  to  78-lb. 
rail,  in  30-ft.  lengths,  laid  sometimes  with  broken,  and 
again  with  even  joints;  6-in.  x  8-in.  x  8-ft.  oak  ties  were 
used,  spaced  from  2  ft.  to  2  ft.  6  ins.  centers;  brace  tie-plates 
were  installed,  put  on  every  third  or  fourth  tie;  6-hole  fish- 
plates, with  f-in.  x  3-J-in.  bolts  and  9-16-in.  x  5|-in.  spikes 
were  used,  and  were  bonded  with  copper  wire.  The  ballast 
consisted  of  gravel  or  rock,  and  in  most  cases  whatever  ma- 
terial was  found  in  the  old  track  was  used  for  tamping  and 
refilling,  and  when  the  track  was  relaid  it  had,  in  many 
cases,  to  be  lowered  to  fit  the  grade  established  by  the  city. 
The  joints  of  this  rail  have  given  almost  as  much  trouble 
to  maintain  as  with  the  lighter  sections,  and  after  many  at- 
tempts it  is  found  necessary  to  adopt  for  it  some  substantial 
rail-joint,  or  weld  the  joints. 

In  the  early  days  the  street  railway  company,  when  it 


did  its  own  paving,  did  not  think  it  necessary  to  use  a  con- 
crete substructure.  The  result  was  that  the  pavement  be- 
tween the  ties  would  sink,  and  the  location  of  the  ties  could 
be  told  from  the  consequent  depressions.  At  present  con- 
crete is  recognized  as  very  desirable  as  a  foundation  for 
pavements  in  the  tracks. 

The  foregoing  sections  are  now  giving  way  to  the  9-in., 
90-lb.to95-lb.,6o-ft.lengthraii.  Thisrail wasandis  yet  being 
laid,  similar  to  the  6-in.  and  7-in.  construction,  only  in 
many  cases  tie-rods  are  used  instead  of  tie-plates,  the  rail 
being  spiked  direct  to  the  ties.    The  angle-bars  used  are 

8-  hole  and  12-hole,  with  i-in.  x  3^-in.  bolts.  It  would 
hardly  seem  possible  when  laying  this  track  upon  oak  ties 
ballasted  with  rock  that  a  joint  would  ever  go  down,  but 
time  has  developed  a  drop  of  perhaps  1-32  in.  to  1-16  in.  in 
the  ball  of  the  rail.  This  can  be  noticed  both  by  riding 
over  the  rail  and  also  by  examination.  It  will  also  be 
found  that  the  fish-plate  has  a  depression  corresponding  to 
the  ball  of  rail,  and  that  the  ties  are  cut.  These  conditions 
take  time  to  develop,  but  if  not  looked  after,  the  same  joint 
problems  developed  in  the  6-in.  rail  will  be  apparent  in  the 

9-  in.  rail.  The  renewal  of  oak  ties  in  improved  streets  has 
been  a  very  expensive  feature  of  the  maintenance,  and  has 
brought  about  the  adoption,  to  a  certain  extent,  of  the  steel 
tie,  which,  when  concreted  and  held  to  gage  with  tie-rods, 
has  given  fair  results.  For  this  service  old  rails,  cut  to 
the  proper  length  to  act  as  tie-rods,  are  most  useful.  As 
this  can  be  done  on  the  ground  it  saves  the  transportation 
of  the  old  rail  to  the  yards  to  wait  there  for  the  highest 
price  paid  for  old  rail,  and  in  many  cases  to  be  moved  sev- 
eral times  to  make  room  for  some  improvement  or  other. 

This  old  rail,  of  whatever  section  it  may  be,  can  be  cut 
into  8  ft.  lengths,  turned  base  up  and  clamped  or  bolted  to 
the  base  of  the  9-in.  rail.  A  small  tie,  4  ins.  x  6  ins.  x  6  ft., 
is  used  very  often  to  gage  and  line  the  track  on.  The  rail 
tie  can  be  spaced  every  8  ft.  or  10  ft.  with  the  small  4-in.  x 
6-in.  tie  every  10  ft.  or  12  ft.  A  tie-rod  is  also  used  in  the 
web  of  the  rail  to  keep  the  track  to  gage.  Care  should  be 
taken  to  see  that  all  the  four  nuts  are  tight.  A  space  15  ins. 
wide  and  8  ins.  deep  should  be  concreted  under  each  rail, 
using  a  good  hydraulic  cement;  the  space  between  the  rails 
should  be  concreted  to  suit  the  kind  of  pavement  to  be 
used,  and  that  between  the  web  and  outside  of  ball  and 
flange  should  be  filled  with  a  clean  cement  and  sand,  thus 
leaving  no  space  for  water  between  the  pavement  and  rail. 
The  joints  of  this  construction  are  held  in  place  prepara- 
tory to  welding  by  a  small  plate  with  two  bolts,  which  are 
taken  off  when  the  rail  is  welded. 

Two  methods  of  track  welding  are  in  use,  the  cast  weld 
and  the  electric  weld,  both  of  which  are  extensively  em- 
ployed. As  the  life  of  a  rail  depends  upon  the  perfection  of 
the  joint,  great  care  should  be  taken  in  making  it.  The  best 
possible  trackmen  should  have  charge  of  this  part  of  the 
construction.  The  problem  of  expansion  and  contraction, 
while  not  entirely  solved,  has  by  experience  become  so 
understood  that  the  breaking  of  welded  joints  has  been 
greatly  lessened.  When  welds  break  some  com- 
panies cut  them  out  and  fit  in  tight  joints.  This,  if 
done  for  several  winters,  stops  the  breakage.  While  the 
heat  of  summer  does  not  seem  to  effect  the  rail,  the  writer 
is,  nevertheless,  of  the  opinion  that  it  not  only  pushes  the 
crossings  and  special  work  out  of  line,  but  has  a  tendency 
to  widen  the  gage.  In  his  own  work  the  writer  has  les- 
sened these  objections  by  the  use  of  an  expansion  joint 
every  300  ft.  or  400  ft.  As  this  joint  provides  for  the  ex- 
pansion and  contraction  it  should  have  exceptional  care. 

As  I  have  shown  that  the  ordinary  fish-plate  will  not 
hold  up  under  the  heavy  load  of  a  modern  car,  a  continu- 
ous rail-joint,  with  expansion  holes  in  the  plates,  or  a  con- 
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struction  equally  as  substantial  must  be  adopted,  at  least 
until  time  and  experience  develop  its  weak  places  and  sug- 
gests a  change.  In  this  as  well  as  other  classes  of  perma- 
nent construction  care  should  be  taken  to  obtain  the  proper 
lines  and  established  grades  of  the  street,  so  that  when 
the  streets  are  improved  the  track  will  not  have  to  be 
disturbed. 

The  next,  and  one  of  the  most  important  items  in  the 
operation  of  the  road,  is  the  location  and  class  of  special 
work.  In  the  early  stages  of  special  work,  like  that  of  the 
main  track,  light  rails  were  used  of  the  same  section  that 
w  as  in  the  track.  This  construction  was  called  at  that  time 
"built-up  work,"  as  the  rails  were  bolted  together  with 
angle-bars.  The  same  rails  in  many  cases  also  answered 
for  curves  with  a  riveted  guard;  in  other  cases  a  guard 
rail  was  used.  These  curve  rails  were  also  sometimes  of 
cast  iron  in  8-ft.  lengths;  while  there  was  very  little  trouble 
in  maintaining  this  class  of  work  under  horse-car  travel  it 
soon  gave  place,  under  electric  traction,  to  heavier  rail. 
The  use  of  the  electric  cars  also  soon  showed  that  built-up 
construction  was  insufficient  in  strength  for  city  service. 
Realizing  that  bolts  must,  as  far  as  possible,  be  taken  out 
of  crossings  and  special  work,  frogs,  switches  and  mates, 
manufacturers  introduced  .the  guarantee  work,  which  is 
now  very  extensively  used,  and  should  take  the  place  of  ail 
built-up  work. 

It  is  bad  policy  to  renew  three  or  four  frogs  at  a  time  in 
a  piece  of  special  work,  to  get  a  few  more 
months'  wear  out  of  the  balance  of  the  special 
work.  It  would  be  better  to  endure  the  bad 
frogs  a  little  longer,  then  renew  the  total  work  with  the 
best  possible  hard  center  work,  which  is  made  of  6-in.  to 
O-iri.  rail.  A  mistake  has  also  been  'made  in  several  cities 
in  welding  the  main  track  to  the  special  work,  the  effect  of 
which  was  to  pull  the  special  work  to  pieces.  Since  it  has 
become  necessary  to  discard  bolts  in  crossings  and  frogs 
in  special  work,  care  should  be  taken  by  the  manufacturers 
and  those  ordering  special  work  to  have  as  few  joints  as 
are  required  in  order  to  make  the  pieces  convenient  to 
handle,  and  these  joints  should  be  provided  with  some 
good  rail-joint.  Care  should  also  be  taken  to  have  the 
best  possible  work  on  the  combination  joints,  as  in  the 
main  line  this  work  must  be  of  the  best  concrete  con- 
struction. The  unbroken  main  line  cross-overs  and  special 
work,  which  have  also  been  used  extensively,  have  been 
removed  in  most  cities,  not  that  they  are  not 
satisfactory,  but  they  have  been  objected  to  by  the  city 
administration  and  the  driving  public. 

In  a  characteristic  track  report,  made  by  the  writer,  of 
a  large  system,  the  word  standard  presented  itself  very  forci- 
bly. In  the  early  days  of  street  railroading  everybody  wanted 
a  franchise,  and  to  look  back  over  the  different  companies 
that  have  consolidated  into  one  large  system  one  is 
tempted  to  say  that  it  did  not  require  much  talent  to  obtain 
a  franchise.  These  independent  companies,  each  with 
their  different  ideas,  have  complicated  the  construction  of 
the  ordinary  consolidated  city  road  into  a  "Chinese  puz- 
zle." Each  road  was  then  small  enough  in  itself  to  be  thor- 
oughly understood  by  its  managers,  but  when  consolida- 
tion took  place  and  the  records  were  turned  over,  little  or 
nothing  was  known  of  the  track  construction,  each  road 
having  its  records  in  the  memories  of  its  track  foremen 
and  roadmasters.  Some  of  these  men  remain  in  the  serv- 
ice, while  others  find  other  employment;  hence  with  no 
records,  and  with  the  men  with  memories  gone,  little  is 
known  about  the  track,  its  condition  or  life  until  it  falls  to 
pieces.  The  only  thing  left  to  do  is  get  all  the  possible  data 
that  can  be  secured,  and  make  it  up  into  a  characteristic 
report,  showing  the  location  and  kind  of  rail,  then  adopt 


the  best  possible  9-in.  concrete  construction  and  let 
"Standard"  be  the  motto.  In  a  few  years  no  records  will  be 
needed  except  as  to  "when  laid."  A  change  of  manage- 
ment should  not  change  the  class  of  construction  if  it  is 
first  class;  if  not,  a  few  additions  along  the  same  lines  for 
betterment  would  not  change  the  general  policy. 

In  the  case  of  cable  roads,  which  are  rapidly  giving  way 
to  electric,  great  care  and  study  should  be  given  the  possi- 
bility of  conversion  into  underground  electric.  The  only 
objection  is  the  distance  between  the  tracks,  which  in  some 
cities  is  only  4  ft.  This,  while  wide  enough  for  cable  cars, 
is  too  narrow  for  electric,  so  that  in  many  cases  the  cable 
conduits  have  to  be  pulled  up  in  consequence. 

Leaving  the  city  road  now  we  take  up  interurban  roads. 
These  roads,  if  worth  building  at  all,  are  worth  building 
right,  as  the  most  important  item  with  a  prospective  in- 
vestor is  cost  of  maintenance  for  a  few  years.  Hence  the 
first  cost  should  be  a  secondary  consideration,  and  the  best 
possible  grades  and  lines  obtained  to  get  high  speed. 
Great  care  should  be  taken  with  drainage,  as  goodness  in  a 
roadbed  depends  upon  how  dry  it  is  kept.  Steel  girder 
bridges  on  concrete  or  stone  abutments  should  be  used  for 
large  streams  and  small  arch  concrete  culverts  for  smaller 
streams.  The  track  should  be  laid  with  60-lb.  to  80-lb. 
A.  S.  C.  E.  T-rail  in  60-ft.  lengths,  with  broken  and  sus- 
pended joints  on  6-in.  x  8-in.  x  8-ft.  white  oak  ties.  A  con- 
tinuous rail-joint  should  be  employed,  and  a  good  steel  tie- 
plate  on  every  tie.  The  wire  bond  has  given  way  to  a 
concealed  bond,  not  because  the  former  was  unsatisfactory, 
but  because  it  was  too  handy  for  the  junk  dealer.  Especial 
care  should  be  taken  in  surfacing  and  lining  the  track. 
Rock  or  river  gravel  should  be  used  to  the  depth  of  6  ins. 
to  8  ins.,  and  filled  up  to  the  top  of  the  rail  in  the  center 
of  the  track  and  to  the  top  of  the  tie  at  the  rail  lines;  this 
affords  not  only  weight,  but  gives  good  drainage.  The 
roadbed  should  always  be  graded  for  double  track,  and  the 
track  laid  on  one  side.  When  single  track  is  built,  all  turn- 
outs should  be  on  one  side  and  in  place  for  double  tracK, 
and  the  leads  to  these  turnouts  should  be  spring-split 
switches  and  spring  frogs,  giving  the  main  line  an  open 
and  unbroken  track. 

 ♦♦♦  

Notes  on  Wheel  Wear 

The  following  are  some  notes  in  regard  to  twenty  wheels 
by  one  maker,  taken  from  the  cars  of  one  of  our  large 
street  railway  systems.  The  wheels  were  all  worn  out,  and 
had  made  a  total  of  810,000  miles  in  round  numbers.  The 
lowest  mileage  made  by  any  one  wheel  in  the  lot  was 
17,600  miles.  The  best  wheel  made  64,300  miles.  The 
average  life  was  a  small  fraction  over  40,000  miles.  Six 
of  the  wheels  made  less  than  30,000  miles,  and  were  prob- 
ably thrown  out  for  bad  flats.  Eleven  wheels  made  over 
40,000  miles,  and  five  wheels  went  up  above  50,000  miles. 
There  were  two  that  exceeded  60,000  miles.  Skidding  and 
breakage  on  bad  crossings  had  much  to  do  with  the  fail- 
ure of  many  of  these  wheels.  Grooved  rails,  special  work, 
and  crossings  where  wheels  have  to  run  on  their  flanges 
may  be  credited  with  a  large  share  of  the  broken  or  chipped 
flanges. 

The  percentage  of  breakage  is  very  uneven.  Out  of 
one  lot  taken  off  it  averaged  per  cent,  while  in  another 
lot  from  the  same  road  it  was  2\  per  cent. 

It  might  be  said  in  explanation  of  this  record  that  the 
system  is  of  the  most  extensive  in  the  Eastern  States  and 
includes  both  city,  suburban  and  interurban  lines.  Both 
single  and  double-truck  cars  are  used,  but  the  latter  are  in 
the  majority.  The  road  has  a  considerable  number  of 
steep  grades. 


February  i,  1902.] 
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CORRESPONDENCE 


The  Construction  of  Non-Combustible  Cars 


Better  Cast-iron  Car  Wheels 


New  York,  Jan.  18,  1902. 
Editors  Street  Railway  Journal: 

The  opinion  prevails  among  those  connected  with  our 
larger  street  railway  systems,  and  especially  among  those 
who  are  using  grooved  rails,  that  the  limit  of  the  cast-iron 
wheel  has  been  reached  in  strength  and  durability,  at  least 
with  present  weights  and  sections.  There  are  many  facts 
to  support  this  belief,  and  for  this  reason  railway  men  are 
looking  for  some  new  material.  Better  cast-iron  wheels 
can  be  made.  Most  of  the  scientific  manufacturers  of  the 
country  are  ready  to  produce  them,  but  not  at  the  price  per 
pound  of  sash  weights.  Such  wheels  would  also  be  heavier 
than  those  at  present  employed. 

When  the  railway  man  asks  for  a  stronger  or  better 
wheel,  the  maker  has  to  reply  that  the  present  forms  are 
wrong  and  that  the  wheels  are  too  light.  The  idea  of  a 
more  durable  or  stronger  wheel  for  more  money  does 
not  once  come  up.  The  wheel  maker  knows  it  would  be 
useless  to  present  such  a  proposition.  The  roads  want 
stronger  wheels  and  they  would  like  to  have  them  last 
longer,  but  because  they  are  of  cast  iron,  the  idea  of  in- 
creasing the  price  is  not  to  be  entertained. 

So  long  as  the  question  of  first  cost  is  to  govern  the 
wheel  question  there  is  little  hope  for  improvement.  At 
least  the  manufacturers  of  cast-iron  wheels  have  no  incen- 
tive to  improve  their  product.  Railway  men  may  ask  for 
stronger  metal  and  more  durable  flanges,  but  these  cannot 
be  had  at  present  prices. 

The  question  may  be  asked,  how  much  improvement  is 
possible  in  cast-iron  wheels  ?  This  is  somewhat  difficult 
to  answer.  There  has  been  a  very  general  increase  in  dura- 
bility of  wheels  during  the  last  half-dozen  years.  Guaran- 
tees have  been  steadily  rising  from  25,000  miles  to  perhaps 
40,000  miles,  the  mileage  depending  upon  the  road,  the 
speed,  the  service,  and  the  skill  of  the  purchasing  agent. 
On  some  roads  in  1895  the  average  wear  of  a  wheel  did  not 
exceed  15,000  miles.  The  increase  in  mileage  has  largely 
been  due  to  the  greater  skill  and  care  in  the  process  of 
manufacture.  To  make  a  better  wheel  to-day  will  call  for 
a  considerably  increased  cost  of  metal,  and  a  greater  quan- 
tity. Some  railway  whims  will  have  to  be  abandoned. 
Men  who  are  fond  of  falling  back  on  their  "experience" 
will  have  to  allow  the  wheel  maker  to  do  some  things  they 
do  not  approve.  And  in  the  end,  the  new  stronger,  heav- 
ier, and  more  durable  wheel  will  cost  a  great  deal  more 
money. 

That  a  better  wheel  is  possible  is  shown  by  the  experi- 
ence of  the  steam  roads.  When  the  100,000  lbs.  capacity 
cars  were  first  introduced  some  roads  had  trouble  with  the 
flanges.  It  was  said  that  135,000  lbs.,  the  total  load  on  the 
eight  wheels,  was  too  great  for  cast  iron,  and  that  the  heavy 
cars  would  require  steel  wheels.  Others  having  more 
knowledge  of  cast  iron  thought  differently.  Special  wheels 
were  made  for  some  of  the  roads  using  these  heavy  cars, 
and  complaints  about  broken  flanges  ceased.  Comparing 
the  section  of  one  of  these  heavy  wheels  with  those  of  an 
ordinary  eight-wheel  street  car,  there  seems  to  be  an  enor- 
mous difference.  But  this  is  not  so  great  when  we  con- 
sider that  the  load  on  one  set  of  wheels  may  be  135,000 
lbs.,  or  possibly  more,  and  on  the  other  25,000  or  per- 
haps 30,000  lbs.  The  heavy  load  may  run  40  or  even  50 
miles  per  hour,  while  the  street  car  does  not  often  exceed 
25- 

W.  L.  Wright. 


Jackson  and  Sharp  Company 

operated  by  american  car  and  foundry  company 
Wilmington,  Del.,  Jan.  20,  1902. 
Editors  Street  Railway  Journal: 

In  connection  with  the  question  of  constructing  non- 
combustible  car  bodies  for  motor  service  for  electric  trac- 
tion, probably  the  remedy  here  is  one  for  the  electrical 
engineer  rather  than  the  car  builder  to  apply.  However, 
there  are  certainly  no  very  considerable  difficulties  in  mak- 
ing the  present  type  of  motor  car  body  less  combustible, 
providing  there  is  not  too  much  regard  necessary  to  the 
weight  of  the  car. 

The  question  raised  seems  to  be  readily  divisible  into 
two  parts — one,  that  of  rendering  a  car  approximately  in- 
combustible under  ordinary  service  conditions,  and  the 
other  in  case  of  accident.  The  latter  presents  the  greater 
difficulty  unless,  perhaps,  the  electrical  equipment  can  be 
so  arranged  as  to  be  automatically  controlled. 

For  service  conditions  it  would  probably  be  sufficient 
if  the  under  side  of  the  car  bottom  is  protected. 

Charles  S.  Gawthrop. 


Replacing  a  Derailed  Car 


Brooklyn,  N.  Y.,  Jan.  12,  1901. 
Editors  Street  Railway  Journal: 

I  w*as  recently  a  witness  of  an  ingenious  method  of  replac- 
ing a  derailed  car  in  this  city,  and  as  the  method  adopted 
might  prove  applicable  elsewhere,  I  will  describe  the  plan 
employed.  The  car  was  derailed  on  Washington  Street  (see 
enclosed  sketch),  and  was  equipped  with  maximum  traction 
trucks.  The  rear  truck  left  the 
rails  soon  after  the  car  had  passed 
the  switch  of  a  track  extending  in  - 
to Concord  Street,  and  when  I 
saw  the  car  the  front  truck  was  on 
the  track,  while  the  rear  truck 
was  between  the  two  tracks,  both 


in  the  position  shown  by  solid  lines  in  the  sketch.  As  will  be 
seen,  the  front  end  of  the  car  projected  over  the  up  track, 
stopping  traffic  on  both  lines,  and  as  Washington  Street 
is  one  of  the  main  thoroughfares  to  the  Bridge,  a  general 
block  of  cars  on  that  street  was  imminent. 

Fortunately,  the  switchman  stationed  at  the  corner  of 
Washington  and  Concord  Streets  immediately  suggested  a 
quick  method  of  putting  the  car  back  on  the  track,  which 
was  immediately  adopted.  A  line  was  connected  to  the  back 
of  the  frame  of  the  forward  truck,  and  the  other  end  was 
attached  to  the  back  of  a  car  which  was  standing  on  Con- 
cord Street.  Both  cars  were  started  up  and  the  derailed  car 
soon  took  the  position  shown  as  dotted  in  the  sketch.  The 
line  was  then  attached  to  the  forward  end  of  the  derailed 
truck  and  the  front  wheels  were  dragged  on  to  the  track. 
The  whole  operation  took  only  a  few  minutes,  and  while  it 
may  not  have  been  particularly  beneficial  to  the  wheels  of 
the  derailed  truck,  it  avoided  a  blockade,  which  was  the 
principal  object  sought.  J.  D.  Yates. 
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A  correspondent,  in  a  communication  published  else- 
where in  this  issue,  calls  attention  to  the  greater  demands 
made  upon  car-wheels  than  five  years  ago,  and  the  im- 
portance of  heavier  wheels.  There  is  no  doubt  that  with 
the  greater  length  of  our  street  railway  systems,  the  larger 
cars  which  are  in  use  and  the  more  rapid  service,  the  wear 
of  car-wheels  is  increasing,  and  the  cost  of  replacing  them 
is  becoming  an  important  item  in  railway  management. 
The  actual  size  of  this  item  of  expense  is  not  so  much  a 
source  of  trouble  as  the  fact  that  it  is  constantly  growing. 
During  the  last  half-dozen  years  there  have  been  attempts 
made  along  several  distinct  lines  to  reduce  the  expense  of 
replacing  wheels.  The  favorite  and  apparently  the  most 
successful  one  has  been  to  make  closer  bargains  with  the 
wheel  manufacturers.  It  has  not  always  been  possible  to 
obtain  a  reduction  in  prices,  but  by  making  the  terms  of  the 
guarantee  a  little  harder,  or  the  mileage  a  little  longer,  the 
result  has  been  attained.  More  mileage  for  a  given  amount 
of  money  has  been  looked  upon  by  street  railway  managers 
with  a  great  deal  of  satisfaction.   This  has  been  gratifying 


to  the  superintendent,  but  has  hardly  cheered  the  wheel 
maker.  The  latter  has  been  pushed  about  as  far  as  it  is 
possible  to  go  in  making  good  wheels  at  low  prices. 

Great  variations  have  taken  place  in  the  forms  of  con- 
tracts within  the  last  decade.  Once  makers  guaranteed 
the  mileage  of  the  wheels  and  allowed  the  railway  com- 
pany to  record,  or  quite  as  often  to  guess,  how  far  the 
wheels  ran.  That  system  lasted  a  surprisingly  long  time. 
In  the  end  it  was  more  than  the  manufacturer  could  stand. 
After  that  some  roads  demanded  that  the  wheel  maker 
should  replace  the  wheels  which  failed  to  make  the  guar- 
anteed mileage,  and  also  pay  for  taking  off  the  old  and  put- 
ting on  the  new.  This  was  rather  too  much  in  favor  of  the 
road,  especially  as  the  mileage  demanded  was  continually 
made  greater.  One  of  the  next  forms  was  that  a  lot,  say 
100  wheels,  should  make  a  certain  number  of  miles.  Then 
the  wheel  maker  got  the  advantage  of  every  wheel  which 
made  more  than  the  average  mileage.  He  only  replaced 
wheels  in  case  the  total  mileage  of  all  the  wheels  was  less 
than  the  guarantee.  The.  short  lives  of  thirty  or  forty 
wheels  might  be  more  than  made  up  by  the  wear  of  the 
others.  This  system  gave  the  man  who  could  make  good 
wheels  an  opportunity  to  obtain  a  reward  for  his  skill.  The 
railway  companies  were  not  satisfied  with  this,  and  asked 
to  have  every  wheel  come  up  to  the  average  guaranteed. 

This  form  of  contract  is  equivalent  to  another  cut  in 
prices.  The  company  gets  more  mileage  for  its  money  than 
before.  To  illustrate,  we  may  take  a  case  from  actual  prac- 
tice. Three  or  four  years  ago  a  road  purchased  a  lot  of 
forty  wheels,  of  which  thirty-eight  were  received  and  put 
in  service.  When  the  whole  lot  had  been  removed  it  was 
found  that  eight  of  these  wheels  had  made  less  than  the 
40,000  miles  which  had  been  guaranteed.  They  had,  how- 
ever, averaged  82^  per  cent  of  the  required  mileage,  falling 
short  7000  miles  each.  Under  the  individual  wheel  guar- 
antee all  of  these  wheels  would  have  to  be  replaced,  and 
the  road  would  have  been  the  gainer  on  the  whole  lot  to  the 
extent  of  about  264,000  miles.  As  it  was  there  was  no  re- 
placement of  wheels.  The  contract  called  for  an  average 
of  40,000  on  the  whole  lot,  and  as  they  made  about  1,700,- 
000  miles  altogether,  as  against  the  1,520,000  which  had 
been  guaranteed,  it  was  a  very  fair  proposition  for  the  com- 
pany. It  has  not  always  turned  out  so  favorably  for  both 
parties.  On  another  road  a  lot  of  twenty  wheels  at  about 
the  same  guarantee  all  fell  short.  The  average  mileage 
was  but  24,600.  As  all  the  wheels  would  have  to  be  re- 
placed under  the  contract,  the  road  was  probably  a  gainer  in 
the  mileage  by  perhaps  80,000  miles.  Under  the  general 
guarantee,  probably  thirteen  wheels  would  run  long  enough 
to  make  the  required  80,000  miles  called  for  without  any 
surplus.  The  road  would  be  out,  and  the  wheel  maker — 
well,  he  would  save  five  poor  wheels. 


The  paper  read  by  Dr.  Cary  T.  Hutchinson  at  the  160th 
meeting  of  the  American  Institute  of  Electrical  Engineers, 
and  published  in  abstract  elsewhere  in  this  issue,  bears  the 
title,  "The  Relation  of  Energy  and  Motive  Capacity  to 
Schedule  Speed  in  the  Moving  of  Trains  by  Electricity." 
This  title  is  most  attractive  to  the  railway  engineer  and  in- 
tending reader;  it  holds  out  the  prospect  that  in  this  paper 
will  be  found  methods  and  data  which  will  be  of  assistance 
in  surmounting  some  of  the  many  difficulties  which  con- 
front one  in  attacking  problems  in  heavy  electric  traction. 
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Further  encouragement  to  hope  for  something  good  and 
useful  is  contained  in  the  running  title  to  the  paper, 
"Hutchinson  on  Electric  Railway  Operation."  At  the 
middle  of  the  first  paragraph  are  references  to  Fig.  1  and 
Fig.  2  as  illustrating  the  practical  problem  of  train  accel- 
eration. Here  the  reader  meets  with  the  first  of  the  many 
surprises  in  this  interesting  paper,  for  the  author  assumes 
straight  line  coasting  and  braking.  In  rough  diagrams  of 
speed  curves  it  is  common  practice  to  use  straight  lines 
for  coasting  and  braking;  still,  it  is  well  known  to  all  engi- 
neers that  these  lines,  in  fact,  are  not  straight.  Further- 
more, neither  in  these  diagrams  nor  elsewhere  in  the  pre- 
liminary discussion  is  any  account  taken  of  the  effect  on 
train  resistance  of  the  composition  of  the  train,  the  changes 
in  gradient  and  alignment  of  track,  or  even  of  the  effect  of 
the  inertia  of  the  rotating  parts.  Again,  in  the  numerous 
calculations  of  economic  acceleration  and  equipment,  no 
consideration  is  given  to  service  requirements,  yet  service 
requirements  as  to  schedule  speeds,  etc,  are,  in  many  cases, 
so  important  as  to  become  actually  controlling  factors  in 
the  case,  for  the  capacity  to  make  or  exceed  schedule 
speeds  is  the  very  condition  that  determines  the  existence 
of  a  road  in  many  cases.  The  engineer  is  not  usually  con- 
fronted with  the  problem  of  more  or  less  completely  de- 
termining the  kinematics  of  the  movement  of  a  point  from 
rest  to  rest  by  a  uniform  positive  and  two  uniform  nega- 
tive accelerations  for  respectively  uniform  periods  of  time 
and  accomplishing  in  all  cycles  uniform  distances,  and  the 
solutions  of  such  cases,  however  valuable  from  an  educa- 
tional standpoint,  do  not  enable  the  engineer  successfully 
to  specify  the  car  or  train  movement  and  equipment 
adapted  to  perform  actual  service  of  certain  requirements 
over  an  actual  track  between  stations  which  have  been 
located  from  other  considerations  than  those  of  pure  kine- 
matics. Two  of  the  final  conclusions  are  certainly  of  a  na- 
ture to  attract  wide  attention.  The  first  is  that  it  will 
be  impracticable  for  the  New  York  Rapid  Transit  line 
to  maintain  its  proposed  35-mile  per  hour  schedule  speed 
on  7500  ft.  average  runs,  and  15  second-station  stops.  The 
second  is  that  high  initial  acceleration  does  not  conduce, 
usually,  to  economical  running. 


Some  of  the  numerous  tunnel  systems  which  are  now 
being  either  planned  or  in  course  of  construction  in  New 
York  City  will  demand  the  production  of  electric  locomo- 
tives comparable  in  power  to  the  strongest  steam  locomo- 
tives. As  a  general  rule,  the  multiple-unit  system  is  un- 
doubtedly more  desirable  for  use  than  the  electric  locomo- 
tive for  all  cases  of  purely  electric  traction,  but  with  a 
mixed  system,  where  it  is  necessary  to  haul  regular  pas- 
senger coaches  through  a  tunnel,  a  standard  machine  of 
locomotive  type  must  be  produced.  The  only  existing 
electric  locomotives  in  this  country  which  at  all  meet  this 
demand  are  those  employed  on  the  Baltimore  &  Ohio  Belt 
Line  at  Baltimore,  and  while  it  is  true  that  these  locomo- 
tives are  in  daily  service,  their  success  is  only  a  success  of 
past  history,  and  would  not  be  accepted  as  at  all  suitable 
to  eppe  with  the  New  York  problems  which  are  at  present 
under  consideration.  The  Baltimore  locomotives  were 
triumphs  of  engineering  in  their  day,  but  that  day  is  now 
nearly  seven  years  past,  a  very  long  period  in  the  history 
of  electric  traction.  That  the  Baltimore  &  Ohio  machines 
are  wonderfully  powerful  no  one  contests,  but  their  system 


of  gearless  motors  and  hand  manipulated  controllers,  and 
the  arrangement  of  their  heavy  wiring  and  parts  is  such 
that  repairs  of  any  kind  are  very  formidable.  Therefore, 
the  question  of  what  improvements  must  be  made  in  a 
large  electric  locomotive,  for  improvements  there  must  be, 
is  of  very  great  interest.  The  enormous  weight  of  the 
heavy  motors  on  the  drivers  of  the  locomotives  of  the  Bal- 
timore &  Ohio  type  is  not  a  disadvantage,  in  fact,  on  the 
slimy,  slippery  rails  of  the  Baltimore  tunnel  it  is  necessary 
to  use  sand  all  the  way  to  prevent  skidding.  The  chief 
trouble  lies  in  the  inaccessibility  of  the  gearless  motor  used 
and  the  necessity  of  dismantling  the  whole  locomotive 
when  a  motor  is  taken  to  pieces.  This  condition  is  so 
serious  that  it  is  almost  a  certainty  that  the  next  large  lo- 
comotives built  for  use  in  this  country  will  contain  gears. 
The  ratio  of  reduction  will  probably  be  very  small,  not  over 
1.5  to  1.  The  lesser  output  per  pound  of  the  slow-speed 
motor  is  not  in  this  case  to  be  looked  upon  in  the  light  of 
a  disadvantage,  and  the  greater  radiating  surface  and  heat 
inertia  capacity  fit  it  much  better  for  railway  work. 

Of  two  motors  of  equal  horse-power,  but  widely  dif- 
ferent speeds,  the  smaller  is  sure  to  run  the  hotter,  for  with 
good  design  the  losses  of  each  are  not  in  proportion  to 
their  radiating  surface,  and  the  larger  machine,  with  its 
greater  ability  when  overloaded  to  store  up  heat  in  its 
structure  to  be  radiated  at  a  more  convenient  time,  has 
features  of  value  in  intermittent  work  which  cannot  be 
overlooked.  It  is  not  too  much  to  say  that  a  locomotive 
equipped  with  high-speed  motors  would  have  to  carry  ex- 
tra weight  in  order  to  have  traction  in  proportion  to  its 
power.  A  locomotive  which  has  a  large  excess  of  torque 
over  that  necessary  to  skid  the  wheels  under  the  best  pos- 
sible tractive  conditions  that  can  occur  in  practice  is  not 
worth  sacrificing  a  single  feature  of  advantage  to  obtain. 
A  locomotive  is  not  like  a  passenger  car,  and  radically 
new  arrangements  of  its  motors  are  therefore  permissible. 
It  is  no  longer  necessary,  for  instance,  to  have  the  motors 
underneath  the  car  floor  if  that  should  not  seem  advisable. 
In  fact,  it  is  a  question  of  great  importance  whether  it  is 
not  better  to  have  them  in  an  accessible  and  protected 
position  above  the  car  floor,  so  that  their  commutators 
and  bearings  can  receive  the  same  careful  care  that  is  af- 
forded to  railway  generators  of  like  capacity.  Sheltered 
from  mud  and  dust  and  in  full  view  of  the  motorman,  they 
can  be  a  most  open  type  of  design,  thereby  rapidly  radiat- 
ing any  heat  which  they  may  acquire  and  be  easily  acces- 
sible at  all  times  for  cleaning.  Under  constant  inspection 
in  this  way  troubles  that  occur  will  be  anticipated  and  pre- 
vented, and  the  disabling  of  a  large  locomotive  is  a  so  much 
more  serious  matter  than  the  disabling  of  an  ordinary 
street  car,  that  this  consideration  should  weigh  very 
heavily  in  the  design  of  a  new  machine.  The  system  of 
control  will  undoubtedly  be  one  of  the  master  type.  The 
heavy  contacts  necessary  in  a  large  locomotive  when  em- 
ployed on  a  hand  controller  cannot  be  operated  with  the 
necessary  promptitude  and  precision,  even  when  manipu- 
lated by  an  athlete  of  no  mean  ability.  The  location  of 
the  sub-controller  can  then  be  placed  with  reference  to 
convenience  of  wiring  and  repair  only,  and  need  not  be 
located  at  the  engineer's  station.  It  is  safe  to  say  that 
when  the  heavy  electric  locomotive  has  been  as  thoroughly 
standardized  as  has  the  lesser  electric  railway  work,  it  will 
be  a  considerably  different  structure  from  any  electric  trac- 
tor now  in  use. 
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Alleged  Dangers  in  Electric  Traction 


The  discussion  on  the  subject  of  non-combustible  cars 
for  electric  traction,  started  by  Mr.  Westinghouse's  letter 
in  the  New  York  Times,  and  with  which  our  readers  are 
familiar  through  its  republication  in  these  columns,  con- 
tinues in  the  metropolitan  press  with  unabated  vigor.  The 
subject  is  such  an  important  one,  and  bearing  so  closely 
as  it  does  on  the  practical  value  of  electricity  as  a  motive 
power  compared  with  steam,  we  feel  the  further  communi- 
cations published  elsewhere  in  this  issue  on  the  subject  will 
be  of  interest. 

The  points  in  Mr.  Westinghouse's  communication 
which  we  think  specially  worthy  of  attention  are  the  in- 
dubitable facts  that  accidents  of  a  serious  character  have 
occurred  on  electric  trains,  and  that  they  are  exposed  like 
other  trains  to  a  chance  of  destruction  by  fire.  These  are 
facts  that  no  one  is  disposed  to  dispute.  Steam  railroads 
have,  through  bitter  experience,  for  the  most  part  given  up 
the  practice  of  fast  running  on  a  single  track  without  safety 
precautions.  That  some  electric  lines  have  not  learned  this 
lesson  is  no  argument  against  electric  traction.  So  far  as 
we  know,  however,  no  recorded  collision  of  electrically 
driven  cars  has  caused  a  conflagration,  which  is  an  ordi- 
nary result  of  collisions  between  steam  driven  trains.  We 
feel  quite  justified  in  concluding,  therefore,  that  electric 
traction  is,  upon  the  whole,  singularly  effective  in  lessen- 
ing the  fire  risk.  In  case  of  heavy  electrical  trains  taking 
current  from  an  unprotected  third  rail  in  close  proximity 
to  the  track  rails,  the  chance  of  starting  a  blaze  is  perhaps 
greater  than  in  a  trolley  system,  but  here,  as  elsewhere, 
good  construction  averts  danger  so  that  we  feel  thor- 
oughly convinced  that  in  the  present  state  of  the  art  electric 
trains  are  uniformly  in  far  less  danger  from  fire  than  are 
steam  trains.  That  the  use  of  non-combustible  cars 
would  minimize  what  danger  there  is  seems  altogether 
probable,  but  where  there  is  one  good  reason  for  using 
such  cars  on  electric  trains,  there  are  several  times  that 
number  for  using  them  on  steam  trains. 

We  do  not  conceive  that  the  question  of  multiple-unit 
trains  versus  locomotives  has  any  substantial  part  in  this 
controversy.  The  wiring  of  a  multiple-unit  train  can  be 
made  practically  safe,  and  we  have  yet  to  hear  of  fire  on 
such  a  train  due  to  defective  wiring.  On  the  other  hand, 
a  London  "underground  tube"  locomotive  was  destroyed 
the  other  day. 

This  whole  discussion,  however,  is  quite  aside  from  the 
main  issue — the  superior  safety  of  electric  traction  in  such 
cases  as  the  Park  Avenue  tunnel.  This  superiority  is  due 
to  two  distinct  causes,  either  of  them  entirely  adequate  to 
justify  the  public  in  forbidding  the  further  use  of  steam  in 
that  tunnel  for  all  future  time.  First,  the  electric  motor 
gives  out  neither  poisonous  fumes  nor  noxious  smoke  that 
obliterates  danger  signals.  The  condition  of  affairs  in  that 
tunnel  has  long  been  notorious,  and  has  been  going  from 
bad  to  worse  for  years.  There  are  times  when  a  signal 
could  not  be  seen  two  yards  for  the  smoke,  and  the  wonder 
is  that  the  recent  horror  lias  not  been  duplicated  every 
month  for  ten  years.  That  it  has  not  been  reflects  infinite 
credit  on  the  man  at  the  throttle.  Merely  for  the  comfort 
and  health  of  the  passengers  the  smoke  nuisance  should 
long  ago  have  been  abolished,  even  if  such  a  step  were  not 
demanded  by  considerations  of  safety. 


Second,  the  use  of  electric  traction  gives  an  opportunity 
for  the  use  of  the  most  complete  and  perfect  automatic 
safety  devices,  in  addition  to  the  ordinary  signals.  As 
readers  of  these  columns  know,  the  system  in  use  on  the 
Boston  Elevated  is  such  that  even  should  the  operator  of 
the  car  suddenly  become  disabled  the  train  would  be 
brought  to  a  stop  at  the  next  closed  block.  With  electric 
traction  a  block  signal  system  has  the  motive  power  di- 
rectly under  its  control,  and  neither  failure  of  the  motor- 
man  to  heed  a  danger  signal,  nor  failure  of  the  brakes  to 
work,  need  be  an  adequate  excuse  for  a  collision. 

Above  Manhattan  Island  there  lies  a  splendid  country, 
which  has  long  been  anathema  from  lack  of  rapid  transit 
facilities.  Viewed  from  the  Palisades  it  seems  a  region 
fitted  by  nature  to  give  New  York  the  fairest  suburbs  in 
the  world.  But  to  the  average  New  Yorker  it  is  almost 
an  unknown  land.  He  is  long-suffering  beyond  all  meas- 
ure in  his  tolerance  of  suburban  transit  facilities,  but  he 
draws  the  line  at  the  tunnel.  New  York  has  grown  across 
both  rivers  faster  than  it  has  grown  across  Spuyten  Duyvel 
Creek.  Ferries  have  no  terrors  for  the  commuter;  he  finds 
balm  in  New  Jersey,  and  solace  on  Long  Island;  but  go 
northward  in  the  present  condition  of  things  he 
will  not. 

The  first  great  step  toward  the  future  growth  of  the 
metropolis  is  to  give  it  modern  rapid  transit  facilities  up 
along  the  Hudson.  In  abolishing  the  use  of  steam  loco- 
motives in  the  tunnel,  the  logical  move  is  the  establishment 
of  a  fast  electric  suburban  service.  This  means  that  subur- 
ban trains  would  come  through  the  tunnel  with  their  own 
motors,  so  that  there  would  be  no  need  of  a  great  force  of 
electric  switching  engines.  The  multiple-unit  system,  as 
we  have  more  than  once  pointed  out,  gives  wonderful  fa- 
cilities for  such  service,  enabling  through  cars  to  be  run  to 
diverse  and  distant  points.  The  whole  system  of  distribu- 
tion should  be  laid  out  with  such  a  development  in  view, 
so  that  the  rapid  transit  of  the  metropolis  could  be  co-or- 
dinated into  a  consistent  whole.  Very  little  is  gained  by 
half  doing  things,  and  any  move  less  sweeping  in  its 
significance  than  this  will  mean  work  to  be  undone  in  the 
not  distant  future. 

While  the  plans  of  the  company  have  not  been  made 
public  we  think  that  the  whole  matter  will  be  treated,  not 
in  a  small  and  partial  way,  but  along  big,  broad  lines  that 
will  lead  to  the  greatest  developments  in  electric  traction 
that  our  country  has  yet  seen. 

As  to  dangers  peculiar  to  electric  traction,  or  attending 
it  in  unusual  degree,  we  attach  little  importance  to  them. 
The  sole  inherent  danger  is  that  of  shock  from  the  working 
conductors,  which,  with  suitable  precautions,  may  be  ren- 
dered negligible.  As  to  the  rest,  the  careful  and  thorough 
construction  that  is  necessary  in  any  great  and  well 
ordered  public  enterprise  will  insure  a  freedom  from  dan- 
ger quite  complete  as  can  ever  be  attained  on  a  steam 
road.  In  addition,  electric  traction  lends  itself,  as  we  have 
already  pointed  out,  with  remarkable  facility  to  the  applica- 
tion of  safety  devices.  Non-combustible  cars,  which  have 
been  the  innocent  cause  of  so  extended  a  discussion,  must 
be  regarded  as  a  useful  contribution  to  general  railway 
practice  irrespective  of  motive  power.  The  enterprise  of 
Mr.  Yerkes  will  bring  them  into  use  in  London  on  so  large 
a  scale  that  their  future  can  be  trusted  to  take 
care  of  itself. 
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Construction  Work 


on  the  Aurora,  Elgin  &  Chicago 
Railway 


The  Aurora,  Elgin  &  Chicago  Railway,  when  com- 
pleted, will  probably  afford  the  best  example  of  heavy 
high-speed  electric  railway  work  to  be  found  in  the  world. 
This  road  is  being  constructed  from  the  Fifty-Second 
Avenue  terminus  of  the  Metropolitan  West  Side  Elevated 
Railway  in  the  western  edge  of  Chicago  to  Wheaton,  and 
from  there  one  branch  runs  southwest  to  Aurora,  and  the 
other  branch  northeast  to  Elgin.     From  Fifty-Second 


engineer,  however,  aside  from  the  local  situation,  is  the 
solidity  of  the  construction,  and  the  high  speed  at  which  it 
is  expected  to  operate  trains  in  suburban  service.  In  his 
statement  before  the  New  York  State  Railroad  Commis- 
sioners at  the  time  of  the  New  York  &  Portchester  Rail- 
way hearing  VV.  P>.  Potter,  chief  engineer  of  the  Gen- 
eral Electric  Company,  made  the  statement  that  the  Au- 
rora, Elgin  &  Chicago  schedule  speed  was  to  be  40  miles 
per  hour,  including  stops,  with  the  stations  3  miles  apart, 
the  cars  weighing  40  tons,  and  this  with  a  maximum  speed 
of  65  miles  per  hour.    This  gives  a  general  idea  of  the 


MASONRY  AND  STEEL  BRIDGE  — AURORA.  ELGIN  &  CHICAGO  RAILWAY 


Avenue  to  Elmhurst  the  line  very  nearly  parallels  the  Chi- 
cago Great  Western  Railroad,  and  through  Lombard,  Glen 
Ellyn  and  Wheaton  parallels  the  Chicago  &  Northwestern 
Railway.  The  territory  through  which  this  line  passes  is 
an  excellent  one  for  suburban  travel.  Between  Chicago 
and  Wheaton  the  Chicago  &  Northwestern  Railway  gives 
the   principal   service   at   the   present   time.  Between 


schedule  which  will  probably  be  maintained  when  the  road 
is  completed.  Of  course,  as  a  matter  of  fact,  the  location 
of  stopping  places  will  vary  considerably  from  the  figure 
given.  In  some  places,  as,  for  example,  between  Wheaton 
and  Elgin,  long  runs  can  be  made  at  maximum  speed.  The 
motor  equipment  is  designed  and  guaranteed  to  maintain  a 
car  at  a  maximum  speed  of  70  miles  per  hour  on  the  level 


SOLID  MASONRY  BRIDGE 

Wheaton,  which  is  the  county  seat  of  Du  Page  County, 
and  Aurora  there  is  at  present  no  direct  line,  though  the 
Chicago  &  Northwestern  Railway  has  an  indirect  line  by 
way  of  Geneva.  The  accompanying  map,  showing  the 
lines  of  the  Aurora,  Elgin  &  Chicago  Railway  under  con- 
struction, and  the  territory  through  which  it  passes,  will 
aid  to  an  understanding  of  the  situation.  Between 
Wheaton  and  Elgin  and  Wheaton  and  Aurora  the  country 
is  without  any  large  villages,  though  it  is  a  thickly  settled 
and  productive  farming  country  all  the  way.  The  syndi- 
cate controlling  this  company  has  also  acquired  control  of 
the  electric  lines  connecting  Aurora,  Batavia,  Geneva,  St. 
Charles,  Elgin  and  Carpentersville. 

The  chief  interest  in  the  road  to  the  electric  railway 


15-FT  MASONRY  ARCH  AND  FILL 

at  normal  voltage  on  the  third  rail.  To  insure  this  high 
speed  the  motor  equipment  will  be  very  heavy,  indeed  the 
heaviest  yet  put  on  cars  fur  this  class  of  service.  Each  car 
w  ill  have  four  125-hp  General  Electric  motors.  The  cars 
and  trucks  will  follow  M.  C.  B.  standards  quite  closely. 
The  General  Electric  multiple-unit  or  train-control  sys- 
tem is  to  be  put  on  all  the  cars.  It  is  the  intention  to  run 
cars  either  singly  or  in  trains.  In  case  trains  are  made  up 
consisting  of  as  many  as  three  cars,  one  of  these  cars  will 
have  no  motors,  otherwise  every  axle  on  the  train  will 
have  a  motor. 

The  track  construction  which  is  now  going  on  is  of  the 
most  thorough  character  and  leaves  little  doubt  as  to  (he 
practicability  of  attaining  the  high  maximum  speed  con- 
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templated.  The  culverts  and  bridges  are  of  a  solidity  is  to  be  double-tracked.  From  Wheaton  to  Elgin  and  to 
which  savors  strongly  of  English  steam  railroad  construe-  Aurora  single-track  lines  are  being  built.  However,  on 
tion,  as  can  be  seen  from  the  views  of  construction  work     the  single  track  the  sidings  are  of  considerable  length,  to 


accompanying  this  article.  Wherever  possible  the  high-  avoid  loss  of  time  at  the  passing  points.  For  example,  be- 
way  has  been  carried  over  or  under  the  road,  and  in  doing  tween  Wheaton  and  Aurora  there  are  about  2  miles  of  sid- 
this  no  makeshift  construction  has  been  employed,  as  the  ing.  The  line  is  ballasted  and  graded  throughout  after  the 
engravings  testify.    From  Chicago  to  Wheaton  the  line  best  steam  road  construction,    In  some  places  very  deep 
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cuts  and  high  fills  have  been  necessary.  The  track  rails  located  in  the  standard  position  outside  of  the  track  rails, 
are  80  lbs.  to  the  yard  in  60-ft.  lengths.  as  adopted  by  the  elevated  roads  of  Chicago  and  other 


CROSS  SECTION  OF  POWER  STATION 


Street  Ry.Journnl 


MAP  SHOWING  ROUTE  OF  AURORA,  ELGIN  &  CHICAGO  RAILWAY 

The  road  is  to  use  the  third  rail,  except  in  the  towns  of  cities.  The  conductivity  afforded  by  this  100-lb.  section  of 
Elgin  and  Aurora,  where  it  does  not  run  over  a  private  T-rail  will  be  sufficient  so  that  no  copper  direct-current 
right  of  way.  The  third  rail  is  to  be  100  lbs.  to  the  yard,     feeders  will  be  necessary.  The  power  is  to  be  transmitted 
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in  the  country,  and  50  ft.  to  60  ft.  in  the  towns  through 
which  the  road  passes. 

The  cars  are  being  built  by  the  Kuhlman  Company,  of 
Cleveland,  and  the  Niles  Car  &  Manufacturing  Company, 
of  Niles,  Ohio,  and  will  be  finished  in  steam  railroad  style. 

A  telephone  despatching  system  is  to  be  used,  and  the 
sub-station's  attendants  will  receive  messages  from  the 
despatcher  and  deliver  them  to  the  train  crews.  This  is 
similar  to  the  system  used  on  the  Albany  &  Hudson  Rail- 


at  26,000  volts  over  three-phase  lines  supplying  sub-stations, 
located  as  shown  on  the  map.  All  these  sub-stations  will 
feed  direct  into  the  third  rail,  which  will  not  be  normally 
sectioned,  but  will  be  all  tied  together,  so  that  the  sub- 
stations will  assist  each  other.  The  power  house  is  being 
built  at  Batavia  on  the  Fox  River,  as  indicated  on  the  map. 
The  plan  of  this  power  house  is  shown  herewith.  At  first 
three  of  the  1500-kw  units  will  be  installed.  From  the 
power  house  three  three-phase,  26,000-volt  aluminum  feed 


35-FT  MASONRY  ARCHES 


lines  will  be  run  out.  The  arrangement  will  be  such  as  to 
give  duplicate  feed  lines  to  most  of  the  road.  One  line  will 
run  directly  from  the  power  house  to  sub-station  1,  at 
Aurora.  From  there  to  sub-station  2,  at  Warrenville,  and 
then  to  sub-stations  3  and  4  on  the  main  line.  Another 


CUT  AND  HIGHWAY  VIADUCT 


line  will  run  directly  from  the  power  house  to  the  Warren- 
ville sub-station,  where  it  will  join  the  high-tension  line 
from  Aurora.  Another  high-tension  line  running  direct 
from  the  power  house  to  sub-station  5  will  also  run  north- 
west to  feed  sub-station  6,  and  will  be  continued  east  to 
sub-stations  3  and  4.  Sub-stations  3  and  4  will,  there- 
fore, be  supplied  from  two  high-tension  lines,  one  of  which 
comes  from  the  power  house  by  way  of  sub-station  5  and 
one  by  way  of  sub-station  2.  The  high-tension  lines,  there- 
fore, practically  form  two  loops,  so  that  in  case  of  a  break 
anywhere  on  the  high-tension  lines  current  can  be  supplied 
from  the  other  direction,  except  in  case  of  sub-station  6, 
which  for  the  present  will  have  only  one  source  of  supply. 
The  high-tension  lines  are  to  be  run  on  poles  35  ft.  to  40  ft. 


way.  Ernest  Gonzenbach,  formerly  of  the  Albany  & 
Hudson  Railway,  is  electrical  engineer  of  the  Aurora, 
Elgin  &  Chicago  Railway.  Charles  Jones  is  chief  engineer 
of  the  road,  and  to  him  is  due  much  of  the  credit  for  the 
substantial  engineering  which  is  to  be  seen  everywhere 
along  the  line. 

The  road  is  being  built  by  what  is  popularly  known  as 


MASONRY  AND  STEEL  CULVERT 


the  Mandelbaum  syndicate,  of  Cleveland,  the  officers  being 
as  follows:  President  B.  Mahler,  Cleveland;  vice-presi- 
dent, L.  J.  Wolf,  Cleveland;  second  vice-president,  Will 
Christy,  Cleveland;  treasurer,  M.  J.' Mandelbaum,  Cleve- 
land; secretary,  Edward  Dickinson,  Chicago;  manager,  F. 
B.  Bicknell,  Chicago. 

 »♦♦  

A  disastrous  explosion  of  dynamite,  used  in  the  con- 
struction of  the  Rapid  Transit  Tunnel  in  New  York,  oc- 
curred on  Jan.  27  at  the  corner  of  Forty-first  Street  and 
Park  Avenue.  Five  persons  were  killed  and  a  number 
were  injured.  The  responsibility  for  the  accident  is  under 
investigation  by  the  authorities. 
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An  Attractive  New  England  Street  Railway  Park 


BY  H.  S.  KNOWLTON 


Among  the  methods  of  creating  street  railway  traffic 
which  have  found  favor  with  operating  companies  recently 
few  have  become  more  specialized  than  the  development  of 
the  park  business.  From  small  picnic  grounds,  equipped 
with  a  few  rickety  and  straggling  seats  in  shady  nooks  on 
the  shores  of  quiet  ponds,  the  modern  street  railway  parks 
have  been  evolved,  with  their  numerous  devices  for  recrea- 
tion and  amusement. 

For  a  long  time  the  net  value  of  these  parks  was  a  debat- 
able question  ;  it  was  well  known  that  they  created  a  con- 
siderable traffic,  but  many  managers  considered  that  the 
expense  of  their  maintenance  more  than  counterbalanced 
the  benefit  secured  from  them  in  the  direction  of  net  re- 
ceipts. Whatever  may  be  the  facts  of  the  case  in  particular 
instances,  there  seems  to  be  now  no  doubt  that  certainly  for 
the  majority  of  roads  the  street  railway  park  has  been  ac- 
cepted as  an  important  factor  in  the  development  of  busi- 
ness, and  one  which  cannot  be  neglected  if  the  full  earning 
power  of  the  property  is  to  be  secured. 

In  some  respects  it  may  be  said  that  the  New  England 
roads  were  in  a  particularly  good  position  to  establish  and 
maintain  park  properties.  In  the  first  place,  being  in  the 
older  and  more  prosperous  part  of  the  country  the  leisure 
class  is  undoubtedly  larger,  hence  the  patronage  given  to 
parks  is  greater  than  it  might  be  in  other  sections  of  the 
country.  Again  the  fact  of  the  density  of  the  population 
permits  of  the  establishment  of  a  park  within  easy  riding 
distance  of  a  large  number  of  people,  so  that  as  a  usual 
thing  a  park  has  not  only  one  large  city,  but  several  to  draw 
from,  as  well  as  many  smaller  communities. 


of  operating  the  park  were  about  $3,000  in  excess  of  the 
receipts,  but  the  passenger  fares  resulting  therefrom 
amounted  to  $35,000. 

The  park  now  comprises  over  60  acres,  mostly  wooded 
land  upon  the  lake  shore.  The  lake  is  spring  fed,  is  sur- 
rounded by  heavy  groves,  partly  by  open  fields,  and  on  its 


PARK  RAILWAY  STATION 

banks  are  many  charming  summer  cottages.  In  the  dis- 
tance the  Wanoosnocs  and  Wachusett  Mountain  are  visible 
as  a  background.  The  lake  itself  covers  about  94  acres. 
The  running  time  from  Depot  Square,  Fitchburg,  to  the 
park  is  about  fifteen  minutes,  over  a  line  which  is  soon  to 
be  entirely  double  tracked.  The  approach  to  the  park  is 
on  a  gradual  slope,  the  car  passing  into  its  domains  amid 


VIEW  OF  THEATER 


One  of  the  most  noted  of  these  parks  is  located  at  Wha- 
lom  Lake,  Mass.,  about  3^  miles  from  Fitchburg,  in  the 
northern  part  of  Worcester  County.  The  city  of  Fitch- 
burg has  a  population  of  about  33,000,  and  is  in  close  prox- 
imity to  the  towns  of  Leominster,  Shirley,  Ayer,  Lunen- 
burg and  Lancaster,  while  the  cities  of  Worcester  and  Clin- 
ton, aggregating  perhaps  150,000  people,  are  within  easy 
access.  To  satisfy  a  demand  in  a  territory  where  public 
parks  and  amusement  resorts  were  scarce,  the  Fitchburg  & 
Leominster  Street  Railway  Company  purchased  in  1893,  or 
tbereabouts,  a  tract  of  land  of  great  natural  beauty  on  the 
shores  of  Whalom  Lake  and  developed  it  immediately. 
Tts  success  was  instant,  and  under  careful  management  and 
by  liberal  policy  it  has  grown  to  be  a  resort  of  the  most 
noteworthy  character.    In  the  season  of  1901,  the  expenses 


a  fine  grove  of  giant  pines  standing  in  very  thick  clusters, 
bordered  by  white  birches.  In  the  center  is  a  large  open 
lawn,  with  numerous  walks  and  flower  beds,  provided 
with  cannas,  perennial  phlox,  coleus  and  other  bedding 
plants.  An  attractive  bandstand  is  located  between  the 
lawn  and  the  lake.  This  is  always  available  for  bands  or 
orchestras  which  may  accompany  picnics. 

The  electric  railway  station  is  a  neat  building  located  on 
the  loop  track,  which  all  cars  traverse  in  passing  through 
the  park,  and  is  built  of  hard  pine,  with  a  finely  shingled 
roof  overhanging  the  platform.  In  rainy  weather,  cars 
may  be  boarded  with  the  minimum  discomfort,  while  the 
place  makes  a  capital  shelter.  The  roof  is  suggestive  of 
Swiss  architecture,  and  is  supported  by  ten  vertical  posts, 
into  which  are  built  a  simple  closed  fence,  which  serves  as  a 
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backing  for  long  seats  inside  the  enclosure.  Two  cars  can 
be  loaded  simultaneously  and  with  ease  from  the  platform, 
which  is  on  the  track  level.  There  are  four  openings  into 
the  station.  The  building  is  entirely  open  to  the  air,  re- 
minding one  of  a  kind  of  rectangular  umbrella.  A  neat 
flagpole  surmounts  the  roof,  and  additional  settees  are  pro- 
vided without  the  enclosure. 

Fronting  the  lake  and  back  of  the  lawn  among  the  pines 
is  the  " Whalom  Inn,"  a  combined  assembly  hall  and  cafe. 
The  former  is  always  available  for  reunions,  entertain- 
ments, concerts  or  dances,  without  extra  expense  to  the 
patrons.  While  no  accommodations  for  other  than  tran- 
sient daily  patrons  are  provided  at  tbe  inn,  there  is  a 
caterer  constantly  in  charge,  who  furnishes  single  meals 
or  elaborate  party  dinners  upon  reasonable  notice.  The 
sale  of  intoxicants  is  strictly  prohibited  in  and  about  the 
company's  property!  The  inn  has  two  stories,  a  private 
dining-room,  flat  roof  and  excellent  piazzas,  the  upper  por- 
tion being  supported  by  graceful  pillars.  In  the  rear  of  the 
inn  is  a  bowling  alley,  in  a  separate  building,  also  billiard 
and  pool  tables,  a  shuffle  board  and  a  shooting  gallery. 
Ample  room  is  provided  for  spectators,  and  an  elevated 
platform  is  located  at  the  front  end,  where  ladies  and  chil- 
dren can  watch  the  games.  The  upper  floor  of  this  build- 
ing is  divided  into  parlors  and  waiting-room.  On  another 
side  of  the  lawn  is  a  photograph  gallery,  where  tintypes 
are  made  by  electric  light.    A  large  dancing  pavilion  is 


some  open  tracts  laid  out  with  roads  and  walks.  Rustic 
shelters  occur  at  frequent  intervals  where  small  parties  may 
picnic  in  retirement.    In  the  center  of  this  area  is  a  deer 


SCENE  IN  THE  "GRAND  DUCHESS  " 

situated  near  the  inn,  where  a  fee  of  five  cents  is  charged 
for  each  set  of  dances. 

Near  the  station  is  a  small  emergency  building  supplied 


CORNER  OF  THEATER 

park,  which  is  the  wildest  glen  at  Whalom.  The  enclosure 
is  surrounded  by  a  walk  and  crossed  by  a  neat  and  effective 
foot  and  carriage  bridge,  designed  by  W. 
W.  Sargent,  superintendent  of  the  Fitch- 
burg  &  Leominster  Street  Railway  Com- 
pany, to  whose  untiring  energy  and  en- 
thusiastic perseverance  much  of  ihe  success 
of  the  park  is  due.  The  bridge  is  con- 
structed of  rough  logs  with  the  natural  bark 
left  untouched,  and  its  substantial  appear- 
ance is  most  pleasing.  Four  semi-circular 
bays,  fitted  with  wooden  seats,  an  excellent 
plank  flooring  and  conically  rounded  post 
tops  compose  the  striking  feature  of  the 
bridge,  which  is  backed  by  a  superb  mass  of 
pine  forest  trees.  Here  are  kept  red  deer, 
elk,  a  moose,  bear,  rabbits,  pheasants,  etc. 
Swings  free  to  all  are  found  throughout 
the  grove,  as  well  as  picnic  tables  and 
rustic  seats.  Numerous  church  picnics  from  the 
towns  within  a  radius  of  thirty  miles  are  held 
here  yearly.    An  information  bureau  is  available  at  the 


SCENE  IN  "  RIP  VAN  WINKLE 


with  a  cot  bed,  long-distance  telephone,  bicycle  checking 
racks,  etc.  No  bicycle  riding  is  allowed  in  the  main  grove, 
and  teams  are  kept  strictly  out  of  the  park,  though  ample 
facility  is  provided  for  tying  horses  in  shady  places. 

Beyond  the  grove  is  a  large  area  of  wooded  land  and 


emergency  station,  which  is  the  company's  branch  office  on 
the  grounds.  Special  excursions  to  Whalom  Lake  are  run 
on  Saturdays  in  the  summer  time  by  the  Boston  &  Maine 
Railroad.  The  season  opens  about  May  30  and  closes 
about  Labor  Day. 


February  r,  1902.] 
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On  the  lake  shore  is  a  large  boathouse  finely  equipped 
with  canoes,  adirondacks,  small  and  large  rowboats.  An 
attractive  little  steamer  makes  periodical  trips  about  the 
lake,  starting  at  the  boathouse  wharf,  which  extends  well 
out  into  the  water  away  from  the  canoe  wharf.  The  boat- 
house  is  divided  into  a  main  shed  and  a  two-storv  office  and 


the  operas  given  were :  "Said  Pasha,"  "Heart  and  Hand," 
"Boccaccio," "Maritana,""Girofle-Girofla,"  "Little  Duke," 
"Rip  Van  Winkle,"  "Three  Black  Cloaks,"  "Fatinitza," 
"La  Grande  Duchess,"  "Claude  Duval,"  and  "Olivette." 
Admission  is  five  cents,  with  five  cents  additional  for  a  re- 
served seat.  The  theater  has  a  seating  capacity  of  3060,  of 
which  1600  are  reserved,  and  1460  unreserved  seats.  No 
orchestra  is  used,  the  score  being  played  on  a  piano  by  the 
musical  director.    Auditorium  and  stage  are  open  to  the 


VIEW  IN  DEER  PARK 

house,  having  remarkably  spacious  doors  and  windows. 
The  steamer  is  a  new,  commodious  and  well-kept  launch, 
always  run  by  experienced  men.  The  park  water  supply 
is  taken  from  a  water  tank  behind  the  restaurant,  after  be- 
ing pumped  there  from  the  springy  lake  by  an  electric  force 
pump  in  the  boathouse.  A  Y.  M.  C.  A.  boathouse,  two- 
storied,  with  a  diving  trestle  at  one  side,  is  also  located  on 
the  lake  front. 

At  anchor  just  off  the  boathouse  pier  is  the  famous 
crusier,  "McKinley,"  so  widely  noticed  when,  as  a  trolley 
gunboat,  she  was  propelled  through  the  streets  of  Fitch- 
burg  in  the  Presidential  campaign  of  1896.  At  night  she  is 
briliantly  lighted  by  various  colored  electric  lamps,  and 
near  her  is  a  raft  from  which  fireworks  are  set  off  on  special 
occasions,  like  the  Fourth  of  July.  With  its  double  turrets, 
stacks  and  white,  armored-looking  sides, 
the  "cruiser"  adds  a  picturesque  feature  to 
the  lake  front. 

Just  beyond  the  grove,  in  a  deep  bend,  is 
a  sandy,  rockless  beach,  where  a  large  bath- 
house has  been  erected.  Its  most  striking 
feature  is  a  steep  toboggan  slide,  40  ft.  in 
extreme  height  above  the  water,  where  the 
more  venturesome  bathers  may  descend 
with  the  swiftness  of  a  train  to  the  inviting 
waters  of  the  lake,  strike  with  a  tremendous 
splash  and  ride  nearly  100  ft.  over  the  sur- 
face before  stopping.  The  building  is  140 
feet  long  and  contains  seventy  rooms,  be- 
sides a  laundry,  which  is  well  equipped  with 
quick  drying  machinery  for  suits  and 
towels. 

Probably  the  chief  interest  of  Whalom  Park  lies  in  its 
magnificent  open-air  theater,  completed  in  its  enlarged 
form  in  the  spring  of  1901.  From  original  entertainments 
in  the  line  of  fireworks,  balloon  ascensions  and  dog  shows, 
the  company  has  developed  a  theatrical  business  which 
earned  $10,000  in  twelve  weeks  o.c  1901,  based  on  produc- 
tionsoflightoperasby atroupeof thirtypeople,  on  one  of  the 
bestappointedoutdoorstages  in  New  England.  Last  season 


RUSTIC  BRIDGE 

air,  but  are  covered  with  a  magnificent  rustic  roof,  sup- 
ported by  pillars  on  its  circumference,  and  two  posts 
in  the  theater  proper.  The  auditorium  is  144  feet  in  di- 
ameter, 42  feet  high  to  the  center  of  the  roof,  and  has  a 
floor  made  part  of  cement  and  part  of  wood.  There  are 
only  these  two  posts  in  the  entire  auditorium.  They  are 
80  ft.  from  the  stage.  The  visual  and  acoustic  effects  are 
superb.  The  stage  is  50  ft.  x  45  ft.,  with  dressing-room 
cabins  of  ample  size  on  either  side,  while  the  background 
is  made  up  naturally  by  a  beautiful  forest  of  pines.  The 
lighting  effects  are  produced  by  diffused  light,  and  by 
skilfully  arranged  lens  lights,  usually  arcs.  Incandescent 
and  arc  lamps  are  found  in  the  grove,  and  one  of  the  hand- 
somest illuminations  ever  produced  was  effected  by  the  use 
of  about  3000  Chinese  lanterns  hung  from  the  pines. 


SCENE  IN  "SAID  PASHA" 

The  theater  cost  about  $20,000,  the  wiring  $3,000  and  the 
concrete  flooring  $1,000.  The  performances  begin  at  3 
p.  m.  and  8  p.  m.,  and  tickets  for  all  regular  attractions 
may  be  secured  at  the  box  office  four  days  in  advance.  No 
smoking  is  permitted  in  the  reserved  seat  section.  Each 
entertainment  lasts  from  one  and  one-half  to  two  hours. 
There  is  an  entire  change  of  attraction  every  week,  or 
oftener,  and  sometimes  the  programme  is  changed  daily. 
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The  greatest  care  is  observed  by  the  management  to  secure 
performances  that  shall  not  offend  the  most  fastidious  taste. 
Ladies  are  expected  to  remove  their  hats,  and  patrons  may 
be  called  during  acts  just  as  in  any  city  theater. 

Merry-go-rounds  and  all  attractions  producing  noise 
have  been  eliminated  from  the  park.  The  theater  roof 
offers  thorough  protection  from  the  elements.  The  theater 
lighting  proper  is  done  by  800  incandescent  lamps  and  6 
arcs  controlled  by  a  switch- 
board in  one  of  the  dressing- 
room  cabins,  where  the  man- 
ager has  complete  oversight  of 
every  detail  of  the  perform- 
ance. At  times  3800  incandescent 
lamps  have  been  used  on  the  stage 
for  decorative  purposes,  and  the 
operatic  scenery  produced  has  been 
most  effective.  It  would  be  diffi- 
cult to  find  more  elaborate  fittings 
in  an  out-door  theater.  The  out- 
side of  the  theater  is  surrounded  by 
a  handsome  stone  wall.  Electric 
call  bells  and  push-button  circuits 
are  placed  wherever  necessary. 
Mailing  cards,  with  plenty  of  room 
for  correspondence,  bearing  a  fine 

cut  of  the  new  theater,  are  given  away  at  the  ticket 
offices  in  Whalom,  Fitchburg  or  Leominster.  A  small 
paper,  called  the  "Whalom  Breeze,"  is  published  by  the 
company  weekly  during  the  season,  and  it  contains  views 
of  the  park,  programmes  of  the  operas,  concerts,  etc.,  time- 
tables of  the  cars,  and  miscellaneous  information  about  the 
progress  of  the  park  attractions,  coming  events,  etc.  It  is 
an  attractive  little  publication,  superior  in  tone  and  makeup 
to  the  average  city  theater  programme. 

The  inn  is  under  leased  operation  to  W.  E.  Wood,  whose 


summer  time,  often  ten  or  twelve  cars  leaving  the  park  in 
close  order.  All  cars  are  fitted  with  red-colored  oil  lamps 
on  the  rear  vestibule,  as  a  precaution  against  accident,  in 
case  the  current  is  cut  off.  Rear-end  collisions  are  thus  re- 
duced in  possibility  to  a  minimum.  The  motor  equipment 
is  composed  mostly  of  two  Westinghouse  38's  per  car. 
Fifty-eight  motor  cars  with  double  equipment  are  operated 
by  the  company,  which  owns  about  25  miles  of  track,  built 


■ 


BATHING  PAVILION 

of  60-lb.  and  90-lb.  girder  and  T-rail;  maximum  grade,  7.3 
per  cent.  The  power  station  is  located  in  Fitchburg  and 
has  1200  kw  in  Westinghouse  generators,  1310  hp.  in  West- 
inghouse engines,  and  1200  hp  in  Dillon  boilers.  The  offi- 
cers of  the  company  are :  President,  H.  A.  Willis ;  vice- 
president,  H.  I.  Wallace;  secretary,  C.  T.  Baker;  treasurer, 
R.  N.  Wallis ;  auditor,  E.  Parker,  and  purchasing  agent 
and  superintendent,  Wesley  W.  Sargent. 

Mr.  Sargent,  the  superintendent  of  the  Fitchburg  & 
Leominster,  has  had  twenty-two  years'  practical  experience 
in  street  railway  work,  having  begun  his  career 
in  1880  with  the  Lynn  &  Boston  on  its  Chelsea 
division.  He  was  appointed  to  his  present  posi- 
tion in  1886,  and  is  well  known  in  the  country  for 
his  originality  and  energy  in  planning  and  op- 
erating Whalom  Park,  in  addition  to  the  routine 
duties  imposed  by  the  regular  railway  service. 



Recent  Work  of  the  Ohio  Central  Traction  Co. 


TERMINAL  STATION  AT  PARK 

success  with  the  railway  restaurants  at  Greenfield,  North 
Adams,  Troy,  etc.,  have  made  him  widely  known.  The 
theater  is  operated  by  the  street  railway  company,  under 
direction  of  Superintendent  Sargent,  and  the  immediate 
personal  suprevision  of  Mr.  Edgar  La  Nyon,  manager  of 
the  Cuming's  Theater,  Fitchburg,  who  has  had  broad  and 
varied  experience  as  a  theatrical  manager  throughout  the 
United  States.  Mr.  La  Nyon  is  planning  an  ice  palace  and 
winter  carnival  for  the  winter  of  1902-3.  At  present 
the  company  clears  a  large  space  on  Whalom  Lake  for 
skating  parties,  and  keeps  an  employee  constantly  on  duty 
at  the  emergency  station.    The  traffic  is  very  heavy  in  the 


The  Ohio  Central  Traction  Company,  control 
of  which  was  secured  by  the  Pomeroy-Mandel- 
baum  syndicate  about  Nov.  1,  has  since  that  time 
completed  its  Crestline  extension,  and  the  road 
was  put  in  operation  on  Christmas  Day.  W.  E. 
Haycox,  who  was  general  manager  of  the  road 
with  the  original  owners,  has  been  retained  in 
that  capacity  by  the  syndicate.  The  road  runs  on 
a  private  right  of  way  for  nearly  its  entire  length. 
The  company  is  grading  on  the  Mansfield  exten- 
sion from  Crestline  with  a  large  force  of  teams, 
and  if  the  weather  continues  fine  this  work  will  be  com- 
pleted by  the  middle  of  March.  This  part  of  the  line  will 
run  over  a  private  right  of  way  from  Mansfield  to  Crestline, 
and  is  almost  an  air  line.  Cars  will  probably  be  in  opera- 
tion to  Mansfield  by  June  1  at  the  latest,  which  will  give 
the  company  a  run  of  30  miles  from  Bucyrus,  through 
Galion  and  Crestline  to  Mansfield,  which  distance  will  be 
covered  in  less  than  one  hour  and  thirty  minutes.  The 
company's  new  cars  are  being  built  by  the  St.  Louis  Car 
Company.  They  are  nearly  50  ft.  long,  are  equipped  with 
high-speed  trucks  of  the  St.  Louis  make,  M.  C.  B.  type, 
and  are  equipped  with  four  50-hp  Lorain  Steel  motors. 
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Engagement  of  Employees  in  Birmingham 


The  system  of  engaging  employees  followed  by  the  Birmingham 
Railway,  Light  &  Power  Company,  of  Birmingham,  Ala.,  is  very 
complete,  and  as  a  result  the  class  of  men  employed  on  the  system 
is  of  a  very  high  grade.  Through  the  courtesy  of  J.  B.  McClary, 
manager  of  the  railway  department  of  the  company,  several  of 
the  blanks  required  in  the  examination  of  conductors  and  motor- 
men  are  presented  herewith.   Their  method  of  use  is  as  follows : 

The  applicant  is  first  interviewed  by  the  manager,  and  if  the 
latter  is  favorably  impressed  by  his  appearance  and  there  is  an 
opening  for  his  services  on  the  line,  he  is  given  a  blank  application 
for  employment  and  an  application  for  bond,  as  all  motormen  and 
conductors  are  under  a  bond  for  $500  for  the  faithful  execution 
of  their  services.  This  bond  is  taken  out  with  one  of  the  security 
companies.  The  application  blank  is  given  below,  and  is  on  a  single 
sheet  of  paper,  with  notations  for  filing  as  indicated.  He  is  then 
sent  with  a  letter  to  tne  company  surgeon,  who  is  requested  to  give 
the  applicant  a  physical  examination.  This  examination  is  some- 
what similar  to  the  one  in  use  by  the  United  States  Army.  If  he 
successfully  passes  this  examination  and  the  blanks  filled  out 
prove  him  to  be  desirable  for  an  employee,  he  is  given  a  letter  to 
the  despatcher  of  the  division  to  which  he  is  assigned,  requesting 
that  he  be  trained  for  a  motorman  or  a  conductor. 

The  active  work  of  the  new  employee  then  begins.  He  is  first 
put  on  to  practice  with  an  experienced  man  for  twelve  days,  after 
which  he  is  examined  on  the  rule  book  and  bulletin  orders  per- 
taining to  the  division  on  which  he  has  been  training.  If  he  suc- 
cessfully passed  this  oral  examination  he  is  sent  to  the  office  of 
the  manager  and  is  obliged  to  pass  a  written  examination  on  the 
duties  of  his  new  position.  These  questions  are  printed  in  small 
books,  which  contain  142  questions  for  motormen  and  123  ques- 
tions for  conductors,  covering  all  the  general  rules,  bulletin  orders 
and  the  handling  of  a  car.  The  applicant  is  then  subjected  to  an 
oral  examination  by  the  superintendent  of  traffic.  He  is  given  a 
rating  on  a  percentage  basis  for  all  of  the  examinations  (as  indi- 
cated in  the  "Note"  published  at  the  end  of  the  question  sheet), 
and  from  the  average  thus  obtained  he  is  given  a  relative  "rating," 
as  comparated  with  other  applicants.  If  this  rating  is  satisfactory, 
that  is,  if  he  is  successful  in  passing  the  several  applications,  he  is 
accepted  as  an  employee,  has  a  badge  issued  to  him,  and  takes  his 
place  on  the  extra  list,  whence  he  gradually  works  his  way  up  to  a 
regular  employee. 

All  applicants  must  be  over  21  and  under  40  years  of  age,  5  ft. 
8^2  inches  high,  and  must  be  able  to  see  J/2-in.  letters  a  distance  of 
10  feet.  They  must  be  able  to  hear  a  watch  tick  with  either  ear 
at  arm's  length.  Their  heart,  lungs,  liver  and  kidneys  must  be 
sound,  and  they  must  show  a  satisfactory  vaccination  scar.  Ap- 
plicants will  not  be  accepted,  also,  who  have  a  rupture  or  any 
deformity. 

The  application  for  employment,  which  the  employee  has  to  fill 
out  and  sign  first,  is  given  below : 

APPLICATION  FOR  EMPLOYMENT. 
(To  Accompany  Application  for  Fidelity  Bond.) 
Requirements. 

Applicants  are  required  to  pass  a  satisfactory  examination  in  the  following: 

Reading,  writing,  arithmetic,  map  of  the  city  of  Birmingham,  ruies  and 
regulations  of  the  company,  city  ordinances  referring  to  the  department 
entered,  all  report  forms  used  in  the  branch  of  the  department  entered,  a 
practical  knowledge  of  the  operation  of  cars  or  other  appliances  to  be  used. 
The  physical  requirements  as  passed  upon  by  the  company's  surgeon  are  as 
follows : 

1.  Age,  twenty-one  years  to  forty.    2.  Standard  height,  5  ft.  8  ins. ;  minimum 
height  accepted,  over  5  ft.  4%  ins.     3.  Ability  to  see,  with  each  eye, 
letters  at  a  distance  of  10  ft. 

Note. — Applicants  will  not  be  accepted  who  have  a  rupture  or  any  de- 
formity.   Applicants  must  show  a  satisfactory  vaccination  scar. 

Birmingham,  Ala.,  190 
BIRMINGHAM  RAILWAY,  LIGHT  &  POWER  CO., 

Gentlemen: — I  hereby  apply  for  a  situation  as  ,  and  if 

accepted,  agree  to  faithfully  observe  all  rules,  regulations  and  in- 
struction, to  perform  my  work  to  the  best  of  my  ability,  waiving 
all  claims  for  damages  by  reason  of  any  injury  I  may  receive 
while  in  the  service  of  this  company. 

1.  Full  name 

2.  Address 

3.  How  long  have  you  resided  in  Birmingham? 

4.  How  many  places  of  residence  have  you  had  in  the  last  three 
years? 

5.  Nationality 

6.  Where  were  you  born? 

7.  If  foreign  born,  how  long  since  you  were  naturalized? 

8.  Married  or  single. 

9.  Is  your  wife  living  or  boarding  with  you? 

10.  At  what  age  did  you  leave  school? 

11.  My  age  is  years. 


12.  Height  feet  inches. 

13.  Weight  pounds. 

14.  General  health 

15.  Are  both  your  eyes  in  perfect  condition? 

16.  Is  your  hearing  perfect  in  both  ears? 

17.  Who  is  depending  upon  you  for  support? 

18.  Color  of  your  eyes 

19.  Color  of  your  hair 

20.  Have  you  a  trade? 

21.  In  the  following  blanks  state  how  you  have  been  occupied 
during  the  past  ten  years,  whether  employed  or  not: 


From 

To 

In  the  Ser- 
vice of 
[Name  of 
Employer  or 
Corpora- 
tion] 

As 

[Nature  of 
Position  or 
Occupation  | 

At 
[Place 
Where  Em- 
ployed or 
Located] 

Under 
[Name  and 

Present 
Address  of 
Manager 
or  Supt.] 

Why 
Did  You 
Leave? 

M'nth 

Year 

M'nth 

Year 

18 

18 

18 

18 

18 

18 

18 

I  have  had  in  all  year's  experience  in  the  railway 

business. 

22.  How  long  have  you  been  out  of  employment? 

23.  Reasons  for  leaving  last  situation 

24.  Family  resides  at 

25.  Is  your  life  insured? 

26.  Are  you  a  member  of  a  benevolent  association? 

27.  Are  you  a  member  of  a  military  company? 

28.  Are  you  a  member  of  any  company  or  association,  the  rules  of 
which  would  interfere  with  your  work  if  employed  by  the  Bir- 
mingham Railway,  Light  &  Power  Company? 

29.  Have  you  ever  had  a  fit? 

30.  Have  you  ever  fainted? 

31.  Do  you  know  that  while  learning  the  road,  and  previous  to 
taking  charge  of  a  car  as  an  "Extra,"  you  will  receive  no  com- 
pensation? 

32.  Do  you  know  that  your  retention  in  the  service  of  the  com- 
pany will  be  based  upon  your  record  with  the  company? 

33.  Were  you  ever  arrested? 

34.  Were  you  ever  convicted  of  any  crime? 

I  certify  that  the  above  answers,  1  to  34  inclusive,  are  true  and 
correct. 

Note.— It  must  be  clearly  understood  by  the  applicant,  previous  to  handing 
in  this  application,  that  the  Birmingham  Railway,  Light  &  Power  Company 
considers  the  following  sufficient  cause  for  immediate  discharge:  1.  Intoxica- 
tion. 2.  Dishonesty.  3.  False  statements,  oral  or  written.  4.  Gross  ungentle- 
manly  conduct.  5.  Disloyalty  to  the  company.  If  after  employing  the  appli- 
cant it  is  discovered  by  the  company  that  any  statements  made  by  him  in 
this  application  is  false,  it  will  be  considered  sufficient  cause  for  his  immediate 
discharge. 

Witness: 

Applicant. 

Dated  this  day  of  190 

Birmingham,  Ala.,  190 

(BACK  OF  EMPLOYMENT  BLANK.) 
BIRMINGHAM  RAILWAY,  LIGHT  &  POWER  CO., 

Gentlemen: — We  recommend  Mr.  to  be -an  hon- 

est, reliable  and  skilful  man  for  the  position  of 
Very  truly  yours, 

Despatcher. 

Despatcher. 

Conductor. 

Motorman. 
Birmingham,  Ala.,  190 
BIRMINGHAM  RAILWAY,  LIGHT  &  POWER  CO., 

Gentlemen: — After  investigating  the  applicant's  answers  (1  to 
34  inclusive),  with  the  exception  of  those  covered  by  the  com- 
pany's surgeon's  report,  I  find  them  to  be  true  and  correct,  with 
the  following  exceptions: 

After  investigating  the  reputation  of  the  applicant  I  would  re- 
port the  following: 

After  going  over  the  lines  of  the  company  with  the  applicant 
while  in  charge  of  a  car,  I  would  state  that  his  work  is  perfect, 
with  the  following  exceptions: 

After  a  thorough  examination  as  to  his  skill  and  knowledge  of 
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his  work,  knowledge  of  the  rules  and  regulations  of  the  company, 
and  knowledge  of  the  road  and  its  requirements,  I  consider  that 
he  is  entitled  to  a  standing  of  per  cent  in  the  records 

of  the  company. 
(Signed) 

Despatcher. 

Approved 

Manager  Railway  Department. 
The  back  of  the  application  blank  also  contains  the  following 
file  memoranda. 
Application  No.         ;  For  position  of  ;  Name, 

;  Address,  ;  Date,  ;  Relative  standing 

on  the  list  of  applicants, 

Previous  reputation,  per  cent,  Sample  of  work 

per  cent,  Written  or  oral  examination  per  cent, 

Physician's  examination  per  cent,  Standing 

per  cent,  Accepted  190 


The  medical  examiner's  certificate  follows : 

MEDICAL  EXAMINER'S  CERTIFICATE 

1.  Name, 

2.  Address, 

3.  Apparent  age, 

4.  Height  (feet,  inches), 

5.  Weight, 

6.  Color  of  hair,  , 

7.  Color  of  eyes, 

8.  General  figure, 

9.  Shape  of  chest, 

10.  Full  inspiration  (inches), 

11.  Expiration  (inches), 

12.  Expansion  (inches), 

13.  Girth  of  abdomen  (inches), 

14.  Is  heart  action  normal  ? 

15.  What  is  pulse  rate? 

16.  Is  respiration  full  and  normal? 

17.  Has  applicant  piles? 

18.  Has  applicant  fistula? 

19.  Has  applicant  varicose  veins? 

20.  Has  applicant  any  disease  of  genital  or  urinary  organs? 

21.  Sight,  right  eye, 

22.  Left  eye, 

23.  Hearing,  right  ear, 

24.  Left  ear, 

25.  Has  applicant  been  successfully  vaccinated? 

GENERAL  PHYSICAL  CONDITION 


REQUIREMENTS 

(1)  Age  21  to  40  years;  (2)  standard  height,  5  ft.  8  ins.;  mini- 
mum height  accepted,  5  ft.  4H  ins.;  (3)  ability  to  see  with  each  eye 
'/2-in.  letters  a  distance  of  10  ft. ;  (4)  ability  lo  hear  a  standard 
watch  tick  at  arm's  length  with  each  ear;  (5)  good  condition  of 
heart,  lungs,  liver,  kidneys,  etc.  1 

Note. — Applicants  will  not  be  accepted  who  have  a  rupture  or 
any  deformity.  Applicants  must  show  a  satisfactory  vaccination 
scar. 

CERTIFICATE 

I,  the  undersigned,  do  hereby  certify  that  the  applicant  herein 

mentioned  is    physically  qualified  for  active 

duty  as 

                                ,  m.  b. 


As  stated,  after  the  period  of  probation  motormen  are  given  a 
written  examination.  The  questions  used,  which  are  printed  in  a 
small  book  and  are  afterward  placed  on  file,  follow : 

EXAMINATION  QUESTIONS  FOR  MOTORMEN. 


GENERAL 

1.  Describe  in  a  few  words  what  you  consider  three  main  duties 
of  motorman. 

2.  Name  the  principal  streets  and  avenues  of  Birmingham  on 
which  the  company  operates  cars. 

3.  Name  the  suburban  towns  reached  by  the  system  of  the  Bir- 
mingham Railway,  Light  &  Power  Company. 

4.  Describe  the  entire  route  of  any  two  lines,  by  naming  the 
streets  and  avenues  over  which  each  line  operates. 

5.  Name  in  order  every  cross  street  or  station  on  the  line  or 
lines  on  which  you  desire  to  work. 

6.  State  the  time  of  arrival  and  departure  of  the  principal  pas- 
senger trains  from  the  Central  Passenger  Station. 


7.  State  the  location  of  the  following: 
Post  Office. 

City  Hall. 

Court  House 

Union  Passenger  Station. 

Hotel  Hillman. 

Morris  Hotel. 

Metropolitan  Hotel. 

Florence  Hotel. 

The  Auditorium. 

Jefferson  Theater. 

St.  Vincent's  Hospital. 

8.  Mention  the  principal  things  that  a  motorman  should  know 
about  the  city. 

9.  Who  is  held  personally  responsible  for  violation  of  city  ordi- 
nances? 

10.  What  are  the  requirements  of  the  city  on  the  following  sub- 
jects: 

Stopping  at  steam  railroad  tracks? 
Stopping  at  electric  railroad  tracks? 
Passing  by  stopped  cars? 

11.  To  whom  should  you  make  complaint  regarding  another  em- 
ployee? 

12.  What  is  expected  of  an  employee  off  duty,  who  witnesses 
an  accident  or  any  other  matter  in  which  the  company  may  be 
interested? 

13.  What  orders  should  a  motorman  obey  from  a  conductor? 

EQUIPMENT  OF  CARS 

14.  What  is  it  necessary  for  a  motorman  to  do  in  order  to  ascer- 
tain, in  a  general  way,  if  his  car  is  in  proper  condition  to  take  out 
on  the  road? 

15.  In  case  a  motorman  finds  that  his  car  is  not,  in  his  judg- 
ment, in  proper  condition  to  take  out  on  the  road,  what  should 
he  do? 

16.  Describe  how  you  would  turn  on  lamp  circuit  of  car. 

17.  How  would  you  turn  on  arc  headlight? 

18.  Describe  the  proper  way  to  start  a  car;  supposing  it  takes 
fifteen  seconds,  what  part  of  the  time  should  be  used  on  the  differ- 
ent points? 

19.  In  starting  and  stopping  cars  how  should  brakes  be  used? 

20.  What  is  the  proper  position  of  a  motorman  in  operating  a 
car,  and  where  should  his  hands  be? 

21.  When  should  sand  be  used? 

22.  When  making  a  stop  on  slippery  rails,  how  should  sand  be 
used  to  prevent  flat  wheels? 

23.  What  is  the  difference  between  a  ground  and  a  short-cir- 
cuit? 

24.  How  many  running  points  are  there  on  a  K-14  controller? 

25.  For  what  are  these  running  points  intended? 

26.  Describe  how  you  would  cut  out  a  motor. 

27.  In  running  with  four  motors,  if  one  becomes  disabled,  what 
should  a  motorman  do? 

28.  When  and  how  should  a  motor  be  reversed? 

"  29.  Suppose  your  controller  should  become  unmanageable  with 
current  on,  and  you  were  not  able  to  turn  cylinder  either  forward 
or  backward,  what  would  you  do? 

30.  Describe  how  you  would  put  in  a  fuse. 

31.  Explain  in  a  general  way  the  system  of  air  brakes  in  use 
by  the  company. 

32.  In  case  air  brake  should  fail  to  work,  what  should  a  motor- 
man  do  to  stop  car? 

33.  In  case  the  brakes  refuse  to  work,  and  trolley  leaves  the  wire, 
what  is  the  best  method  of  stopping  car? 

34.  In  stopping  car,  if  wheels  slide,  why  is  it  necessary  to  re- 
lease brake  slightly,  and  then  apply  brake  again  gradually? 

35.  Why  is  it  necessary  for  a  motorman  to  watch  the  pressure 
gage  of  an  air  brake? 

36.  At  what  pressure  is  gage  set  for? 

37.  Should  gage  show  excess  of  pressure,  what  should  a  motor- 
man  do? 

38.  How  would  you  apply  air  in  case  of  emergency? 

39.  Explain  how  to  drain  air  from  the  air  tank. 

40.  Explain  in  what  position  you  should  bring  handle  of  air 
brake  just  before  car  comes  to  a  stop. 

41.  What  is  the  piston  travel  of  brake  cylinder  when  brake 
shoes  are  properly  adjusted? 

42.  What  application  of  air  is  necessary  in  descending  grades? 

43.  On  which  side  of  controller  box  is  switch  to  cut  out  motor 
No!  1? 

44.  Why  should  overhead  switch  not  be  thrown  off  while  current 
is  on? 

45.  How  many  fuses  should  be  used  if  a  car  is  blowing  them 
out  before  cutting  mortor  out? 

46.  What  would  you  do  if  a  car  has  blown  out  two  fuses  while 
running  on  the  last  point? 
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47.  In  pulling  trailers,  if  the  draw-bar  in  either  car  should 
break,  explain  how  you  would  replace  the  broken  draw-bar. 

48.  If  car  is  stopped  and  you  get  signaf  to  go  ahead,  but  car 
refuses  to  move,  what  would  be  the  first  thing  you  would  do  to 
find  the  trouble? 

49.  If  you  took  a  car  out  of  house  and  found  you  could  not  move 
controller  past  five  points,  what  would  you  do? 

50.  What  would  you  do  if,  in  avoiding  an  accident  or  after  an  ac- 
cident, your  brakes  became  locked  ? 

51.  How  can  locking  of  brake-shoes  be  relieved? 

52.  What  special  caution  should  you  use  in  closing  a  door? 

53.  What  should  be  done  regarding  running  through  water? 

54.  What  effect  has  feeding  car  too  fast? 

55.  State  what  you  would  do  in  properly  turning  in  your  car  at 
the  car  house  for  the  night. 

56.  What  is  a  lightning  arrester? 

57.  If  the  current  is  cut  off  from  power  station  what  should  a 
motorman  do? 

58.  What  is  the  quickest  and  best  method  of  stopping  any  elec- 
trical trouble  on  car? 

OPERATION  OF  CARS 

59.  When  are  you  expected  to  consult  the  bulletin  board  for 
new  orders? 

60.  Mention  all  blank  forms  which  are  to  be  used  by  motorman. 

61.  What  blank  form  is  filled  out  by  motorman  upon  turning 
in  car  at  house? 

62.  Name  the  telephones  of  the  company,  stating  who  you 
would  expect  to  reach  by  calling  up  each  number.  Also  mention 
among  these  the  company's  physician's  telephone. 

63.  When  a  line  wagon,  or  workmen,  are  on  the  track,  how 
near  should  you  approach  and  what  precaution  should  you  take? 

64.  Mention  bell  signals  in  use  on  cars  of  the  company,  and 
what  each  means. 

65.  After  receiving  signal,  why  is  it  well  for  a  motorman  to 
sound  his  gong  several  times  before  starting? 

66.  What  precautions  should  a  motorman  take  in  foggy 
weather? 

67.  What  special  precautions  should  you  take  when  handling 
extra  or  unscheduled  cars? 

68.  What  precautions  should  you  take  before  starting  car,  when 
conductor  has  got  off  to  flag  crossing? 

69.  In  crossing  a  steam  railroad  crossing,  what  are  the  least 
number  of  blocks  which  you  should  allow  between  an  approach- 
ing train  and  the  crossing  before  attempting  to  cross? 

70.  In  case  of  the  absence  of  a  flagman  from  any  point  at  which 
a  flagman  is  usually  stationed,  what  should  you  do? 

71.  Suppose  you  were  flagged  over  a  crossing  when  you,  your- 
self, did  not  consider  it  absolutely  safe  to  cross,  what  would  you 
do? 

72.  What  signals  are  used  by  steam  railroads  at  crossings? 

73.  How  are  street  railroad  crossings  flagged? 

74.  What  are  the  rules  regarding  the  proper  places  at  which  to 
stop  a  car? 

75.  What  clock  of  the  company  is  considered  standard  time  for 
the  regulation  of  your  watch? 

76.  What  is  the  only  excuse  for  running  ahead  of  time? 

77.  What  is  the  proper  way  to  throw  a  switch? 

78.  What  is  the  proper  position  of  car  at  switches  on  single 
track? 

79.  What  are  the  rules  in  regard  to  cars  running  on  wrong 
track? 

80.  When  a  car  is  not  running  on  schedule  time,  or  when  two 
cars,  each  from  different  lines,  are  operated  over  the  same  track, 
what  distance  should  be  maintained  from  car  ahead? 

81.  After  a  blockade,  and  cars  have  become  bunched,  how  far 
should  car  just  ahead  of  you  proceed  before  you  start  your  car, 
and  why? 

82.  What  is  the  round  trip  time  on  each  line  of  the  company? 

83.  Name  the  running  time  between  different  stations  on  each 
line. 

84.  Name  the  speed  allowable  at  different  points. 

85.  When  a  car  is  behind  time,  is  a  motorman  permitted  to  run 
his  car  at  a  different  rate  of  speed  than  if  running  on  schedule 
time? 

86.  How  long  are  you  supposed  to  wait  for  an  opposing  train, 
after  due  time,  at  a  meeting  point? 

87.  Before  going  under  a  car  to  make  repairs  what  precau- 
tions should  you  take? 

88.  If  headlight  will  not  burn,  what  should  a  motorman  do? 

89.  What  should  you  do  in  case  trolley  wire  should  break' 

90.  What  precaution  is  necessary  before  coupling  cars? 

91.  What  vehicles  have  right  of  way  over  street  cars? 

92.  What  car  of  the  company  has  right  of  way  over  all  others? 

93.  In  case  of  trouble  with  the  wire,  track  or  cars,  delaying  cars, 
what  would  you  do? 


94.  Why  should  you  never,  under  any  conditions,  back  a  car,  to 
receive  a  passenger  after  running  by  him. 

95.  What  is  expected  of  employees  in  case  of  obstruction  to  the 
service? 

96.  If  you  saw  or  heard  of  a  fire  near  the  line,  what  would 
you  do? 

97.  If  a  fire  hose  was  stretched  across  the  track  what  would 
you  do? 

98.  In  case  of  derailment  or  other  blockade,  if  an  officer  of  the 
company  were  not  present,  who  should  take  charge  of  the  work 
of  relieving  it? 

99.  If  a  conductor  and  motorman  have  anything  to  say  to  each 
other,  so  that  the  motorman's  attention  will  be  distracted  from 
his  duty,  what  should  be  done? 

100.  How  many  cars  should  be  on  a  bridge  at  one  time? 

101.  At  what  speed  should  cars  be  run  over  bridges? 

102.  What  are  the  instructions  of  the  company  in  regard  to 
avoiding  accidents? 

103.  Name  all  the  duties  of  a  motorman  in  case  of  accident. 

104.  Of  what  accidents  it  is  necessary  to  make  an  oral  as  well 
as  a  written  report,  and  to  whom? 

105.  By  whom  is  the  accident  report  made  out,  and  to  whom 
addressed? 

106.  When,  and  to  whom  is  it  necessary  to  telephone  informa- 
tion of  an  accident,  and  what  information  should  be  given? 

107.  Name  the  only  persons  to  whom  you  should  give  any  in- 
formation if  asked  concerning  an  accident  or  the  names  of  wit- 
nesses. 

108.  What  would  you  do  in  case  of  accident  to  a  party  injured 
not  very  seriously,  who  refused  to  give  his  name.  How  would 
you  report  same? 

109.  What  are  the  rules  relative  to  ejecting  persons  from  car? 
no.  What  are  the  rules  regarding  the  treatment  of  passengers? 
in.  What  are  the  special  rules  relating  to  colored  passengers? 

112.  When  your  car  is  crowded,  or  due  to  go  into  house,  or  for 
any  other  reason,  and  you  are  not  taking  on  passengers,  what 
should  you  do  when  flagged  by  persons  desiring  to  take  your  car? 

113.  What  are  the  rules  relative  to  reporting  for  duty? 
1.14.  What  are  the  rules  relative  to  uniforms  and  badges? 

115.  What  constitutes  a  miss? 

116.  What  is  necessary  to  do  before  laying  off? 

117.  Under  what  circumstances  is  it  permissible  to  side-track 
a  car,  and  what  would  it  be  necessary  to  do? 

118.  What  are  a  motorman's  duties  when  he  turns  his  car  over 
to  another  motorman? 

119.  If  summoned  to  jury  duty,  or  called  to  court  on  an  accident 
case,  or  for  any  other  purpose  whatever,  what  would  you  do? 

120.  Under  what  conditions,  if  any,  are  passengers  allowed  to 
ride  on  the  front  platform? 

121.  What  are  the  requirements  of  the  company  in  regard  to 
an  employee  off  duty,  but  wearing  his  badge  or  buttons:  (1)  as 
to  conversation  with  a  motorman  or  conductor  on  duty;  (2)  as 
to  occupying  seats? 

122.  Where  and  when  are  employees  allowed  to  smoke? 

123.  What  are  the  regulations  of  the  company  regarding  the 
use  of  intoxicating  liquors? 

124.  Whom  would  you  allow  to  run  your  car  while  you  are  in 
charge  of  it,  and  under  what  conditions? 

125.  What  precautions  should  a  motorman  take  if  it  is  at  any 
time  necessary  for  both  the  conductor  and  motorman  to  leave 
their  car? 

126.  What  are  the  principal  points  at  which  the  speed  of  cars 
should  be  moderated? 

127.  What  are  the  rules  relative  to  passing  cars  at  cross-overs 
and  switches,  when  your  car  is  running  against  the  switch  point? 

128.  When  current  is  cut  off  at  power  station,  what  would  be  the 
object  in  a  motorman's  stopping  his  car  at  once,  and  not  proceed- 
ing until  current  is  turned  on  again,  even  if  he  could  coast  down 
grade? 

129.  How  long  after  current  comes  on,  supposing  it  has  been  off, 
would  you  wait  before  startinr  up? 

130.  At  what  points  should  current  be  thrown  off? 

131.  What  are  the  principal  points  at  which  especial  watchful- 
ness is  necessary  on  the  part  of  the  motorman? 

132.  When  you  see  a  small  child,  unaccompanied  on  the  street, 
what  should  you  do? 

133.  Under  what  circumstances  are  you  allowed  to  look  back 
in  car? 

134.  At  what  points  should  a  motorman  ring  his  gong,  and 
where  should  it  not  be  rung? 

135.  What  are  the  rules  of  the  company  regarding  lost  articles? 

136.  What  information  would  you  give,  should  a  person  make 
inquiries  of  you  regarding  a  lost  article? 

137.  Under  what  conditions  should  both  headlights  be  allowed 
to  burn? 
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138.  Whose  duty  is  it  to  see  that  headlights  are  burning  at 
proper  times? 

139.  What  would  you  do  if  your  car  should  become  unmanage- 
able going  down  hill? 

140.  How  should  a  car  be  run,  in  ascending  grade,  when  track 

is  slippery? 

141.  Where  do  you  lower  guard  on  open  cars. 

142.  Within  what  distance  can  a  motor  car  running  at  full  speed 
be  stopped  on  a  level  track,  when  the  track  is  in  average  condi- 
tion?   On  a  down  grade? 

The  cover  contains  a  place  for  the  name,  date  and  line,  and  on 
the  inside  of  the  first  cover  is  the  following  notice  and  form  for 
recording  name,  date,  standing,  etc. 

The  applicant  is  required  to  answer  such  questions  in  reading, 
writing  and  arithmetic  as  will  show  that  he  has  sufficient  knowl- 
edge of  these  subjects  to  understand  bulletin  orders,  work  out  trip- 
sheets  and  make  intelligent  reports  of  accidents. 

Note: — The  employment  agent  will  prepare  these  questions  at 
the  time  of  the  examination. 

Application  No. 

For  position  of 

Name 

Address 

Date 

Relative  standing  on  the  list  of  applicants. 

Previous  reputation  per  cent. 

Sample  of  work  per  cent. 

Written  or  oral  examination  per  cent. 

Physician's  examination  per  cent. 

Standing  per  cent. 

Accepted  190 
Examined, 


Approved, 


Despatches 


Manager  Railway  Department. 


The  form  for  conductors  is  similar  to  that  for  the  motormen, 
except  in  the  list  of  questions.    The  form  follows: 

EXAMINATION  QUESTIONS  FOR  CONDUCTORS. 


GENERAL 

1.  Describe  in  a  few  words  what  you  consider  three  main  duties 
of  the  position  of  conductor. 

2.  Name  the  principal  streets  and  avenues  of  Birmingham,  on 
which  the  company  operates  cars. 

3.  Name  the  suburban  towns  reached  by  the  system  of  the  Bir- 
mingham Railway,  Light  &  Power  Company. 

4.  Describe  the  entire  route  of  any  two  lines  of  the  company, 
by  naming  the  streets  and  avenues  over  which  each  line  operates. 

5.  Name  in  order  all  cross  streets  and  stations  on  the  line  or 
lines  on  which  you  desire  to  work. 

6.  State  the  time  of  the  arrival  and  departure  of  the  principal 
passenger  trains  at  the  Central  Passenger  Station. 

7.  State  the  location  of  the  following: 
Postoffice. 

City  Hall. 

Court  House. 

Union  Passenger  Station. 

Hotel  Hillman. 

Morris  Hotel. 

Metropolitan  Hotel. 

The  Auditorium. 

Jefferson  Theatre. 

St.  Vincent's  Hospital. 

8.  Name  the  principal  things  that  a  conductor  should  know 
about  the  city. 

9.  What  are  the  regulations  of  the  city  on  the  following  sub- 
jects: 

Stopping  at  steam  railroad  tracks. 
Stopping  at  electric  railroad  tracks. 
Passing  by  stopped  cars. 

10.  Are  you  to  accept  orders  from  anyone  which  you  think 
would  cause  you  to  endanger  your  personal  safety? 

11.  Who  is  held  personally  responsible  for  violation  of  city  or- 
dinances? 

12.  To  whom  should  you  make  complaint  regarding  another 
employee? 

13.  What  is  it  necessary  for  a  conductor  to  do  in  order  to  ascer- 
tain in  a  general  way  if  his  car  is  in  proper  condition  to  take  out 
on  the  road? 

14.  In  case  a  conductor  finds  that  his  car  is  not,  in  his  judg- 


ment, in  proper  condition  to  take  out  on  the  road,  what  should 
lie  do? 

15.  What  portion  of  car  is  conductor  expected  to  clean,  and 
how  often  should  it  be'cleaned? 

16.  What  are  a  conductor's  duties  when  he  turns  his  car  over 
to  another  conductor? 

17.  What  is  the  proper  position  of  conductor  when  not  col- 
lecting fares? 

18.  Describe  how  you  would  put  in  a  fuse. 

19.  If  a  car  becomes  grounded,  due  to  dirt  or  dust  being  on  the 
rail,  what  should  be  done? 

20.  What  special  caution  are  conductors  required  to  take  when 
a  train  or  car  is  backing  up? 

21.  Why  would  you  never,  under  any  conditions,  back  a  car  to 
receive  a  passenger  after  running  by  him? 

22.  Explain  what  your  duty  is  in  case  trolley  should  break. 

23.  What  precaution  is  necessary  before  coupling  cars? 

24.  Before  going  under  a  car  to  make  repairs  what  precautions 
should  you  take? 

25.  In  case  car  should  catch  fire  from  motors,  what  would  you 
do? 

26.  In  a  thunder  storm,  what  precautions  are  necessary? 

27.  What  special  caution  should  you  use  in  closing  a  door? 

28.  In  pulling  trailers,  if  the  draw-bar  in  either  car  should  break, 
explain  how  you  would  replace  the  broken  draw-bar. 

29.  Explain  how  to  turn  the  electric  heaters  on  and  off  and 
what  special  precautions  you  should  take  in  regard  to  electric 
heating. 

30.  What  should  you  do  if  lamps  will  not  burn? 

OPERATION 

31.  What  are  the  rules  relative  to  reporting  for  duty? 

32.  What  constitutes  a  miss? 

33.  What  is  it  necessary  to  do  before  laying  off? 

34.  What  are  the  rules  relative   to  uniforms  and  badges? 

35.  What  are  the  requirements  of  the  company  in  regard  to  an 
employee  off  duty,  but  wearing  his  badge  or  buttons:  (1)  as  to 
conversation  with  an  employee  on  duty,  (2)  as  to  occupying  seats? 

36.  What  is  expected  of  an  employee  off  duty  who  witnesses  an 
accident  or  any  other  matter  in  which  the  company  may  be  in- 
terested? 

37.  When  and  where  are  employees  allowed  to  smoke? 

38.  What  are  the  regulations  of  the  company  in  regard  to  the 
use  of  intoxicating  liquors? 

39.  How  often  are  you  expected  to  consult  the  bulletin  board  for 
new  orders? 

40.  What  are  the  rules  regarding  the  proper  treatment  of  pas- 
sengers? 

41.  What  are  the  special  rules  regarding  colored  pasengers? 

42.  Should  any  free  passengers  be  allowed  to  occupy  seats  while 
paying  passengers  stand? 

43.  Should  a  transfer  offered  not  be  good,  state  fully  what  you 
would  do,  and  how  to  report  same. 

44.  What  are  the  rules  relative  to  ejecting  persons  from  car? 

45.  What  are  the  rules  of  the  company  regarding  lost  articles? 

46.  What  information  would  you  give  should  a  person  make 
inquiries  of  you  regarding  a  lost  article? 

47.  What  clock  of  the  company  is  considered  standard  time  for 
the  regulation  of  your  watch? 

48.  What  is  the  only  excuse  for  running  ahead  of  time? 

49.  What  is  the  round  trip  time  on  each  line  of  the  company? 

50.  Name  the  running  time  between  different  stations  on  each 
line. 

51.  How  long  are  you  supposed  to  wait  for  an  opposing  train 
after  due  time  at  a  meeting  point? 

52.  What  is  the  rule  relative  to  allowing  anyone  to  hang  adver- 
tising matter  in  the  cars? 

53.  What  is  the  rule  relative  to  allowing  peddlers  on  cars? 

54.  What  streets  or  stations  are  you  required  to  announce? 

55.  What  is  the  proper  time  to  announce  stations? 

56.  What  is  the  rule  regarding  the  proper  ventilation  of  car? 

57.  Whose  duty  is  it  to  see  that  headlights  are  burning  at  prop- 
er times? 

58.  Under  what  conditions  should  both  headlights  be  allowed 
to  burn? 

59.  Explain  rules  in  regard  to  collection  of  fares. 

60.  What  is  the  rule  regarding  the  amount  of  change  which  a 
conductor  must  have? 

61.  Who  are  allowed  to  ride  free,  and  when? 

62.  What  kind  of  packages  are  permitted  to  be  carried  on  cars? 

63.  What  kind  of  packages  are  not  permitted  to  be  carried  on 
cars? 

64.  What  is  the  rule  in  regard  to  carrying  dogs  on  cars? 

65.  What  should  you  charge  for  bicycles,  trunks,  empty  coffins, 
a  corpse? 
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66.  Explain  rules  regarding  collection  of  fare  for  children. 

67.  Under  what  circumstances  should  fare  be  returned,  and  how 
would  you  report  same? 

68.  If  a  passenger  should  accidentally  ring  up  a  fare  what  should 
you  do? 

69.  If  a  passenger  should  offer  you  money  that  the  company 
would  refuse  to  take,  and  would  not  give  you  any  other,  what 
would  you  do? 

70.  What  would  you  do  if  a  lady  should  not  have  change  to  pay 
her  fare  and  wished  to  be  carried? 

71.  What  would  you  do,  if  children  or  old  and  infirm  persons 
were  put  on  your  car  and  their  fare  paid  and  destination  told,  and 
you  should  carry  them  by,  or  forget  that  their  fare  had  been  paid? 

72.  Under  what  circumstances  would  you  put  a  person  off  of 
your  car? 

73.  Under  what  circumstances  are  you  forbidden  to  collect  fare 
from  passengers? 

74.  How  much  of  his  uniform  must  a  policeman  have  on  to  be 
passed  free? 

75.  What  would  you  do  if  a  policeman,  not  in  uniform,  refused 
to  pay  his  fare? 

76.  If  a  bill  in  excess  of  the  amount  which  you  are  supposed  to 
carry  should  be  presented  for  fare,  and  you  could  not  change  it 
before  pasenger  got  off  car,  what  would  you  do?  What  would  you 
do  if  the  bill  was  one  that  you  were  supposed  to  be  able  to  change? 

77.  Should  a  fare  register  fail  to  work  what  should  a  conductor 
do? 

78.  Explain  rules  relating  to  passes  and  tickets  of  various  kinds. 

79.  Explain  the  proper  method  of  registering  cash  fares,  tickets, 
passes,  transfers  and  freight,  and  how  you  would  report  same  on 
trip  sheet. 

80.  When  are  you  expected  to  turn  register  back? 

81.  Explain  how  to  register  at  terminus  office? 

82.  What  are  the  different  headings  on  a  trip  sheet? 

83.  What  are  the  rules  of  the  company  regarding  transfers,  and 
at  what  points  are  they  issued? 

84.  Explain  regulations  governing  the  handling  of  United  States 
mail. 

85.  Mention  bell  signals  in  use  on  the  cars  of  the  company, 
stating  what  each  means. 

86.  How  long  before  arriving  at  a  point  at  which  it  is  desired  to 
stop  should  a  conductor  give  signal? 

87.  What  orders  should  a  motorman  obey  from  a  conductor? 

88.  Mention  name  and  use  of  all  blank  forms  in  use  by  con- 
ductors. 

89.  Where  do  you  lower  guard  on  open  car? 

90.  What  are  the  instructions  of  the  company  in  regard  to  avoid- 
ing accidents  at  the  rear  of  car? 

91.  In  a  conductor's  department,  what  accidents  are  most  lia- 
ble to  happen,  and  what  precautions  can  he  take  to  avoid  them? 

92.  Name  all  the  duties  of  a  conductor  in  case  of  accident. 

93.  Of  what  accidents  is  it  necessary  to  make  an  oral  as  well  as 
a  written  report,  and  to  whom? 

94.  By  whom  is  the  accident  report  made  out,  and  to  whom  ad- 
dressed? 

95.  When  and  to  whom  is  it  necessary  to  telephone  information 
of  an  accident,  and  what  information  should  be  given? 

96.  Name  the  only  persons  to  whom  you  would  give  any  infor- 
mation regarding  an  accident,  or  the  names  of  witnesses,  if  asked 
concerning  same. 

97.  What  would  you  do  in  case  of  accident  to  a  person  injured, 
not  very  seriously,  who  refused  to  give  his  name?  How  would  you 
report  same? 

98.  Name  telephones  of  company,  stating  who  you  would  ex- 
pect to  reach  by  calling  up  each  number.  State  telephone  number 
of  company's  physician;  also  hospitals. 

99.  In  case  of  trouble  with  wire,  track  or  car,  delaying  cars, 
what  would  you  do? 

100.  If  you  saw  or  heard  of  a  fire  near  the  line  what  would  you 
do? 

101.  If  a  hose  was  stretched  across  the  track  what  would  you 
do? 

102.  In  case  of  derailment,  or  other  blockade,  if  an  officer  of  the 
company  were  not  present,  who  should  take  charge  of  the  work  of 
relieving  it? 

103.  What  is  expected  of  employees  in  case  of  obstruction  to 
the  service? 

104.  If  your  car  was  obstructed,  unnecessarily,  by  a  wagon  or 
in  any  other  way,  what  would  you  do? 

105.  In  case  you  discovered  that  your  car  had  to  be  run  in,  what 
would  you  do? 

106.  What  are  a  conductor's  duties  before  leaving  his  car  in 
house? 

107.  What  are  the  rules  in  regard  to  cars  running  on  wrong 
track? 


108.  How  are  street  railway  crossings  flagged? 

109.  State  exactly  how  you  should  flag  a  steam  railroad  cross- 
ing; what  are  the  least  number  of  blocks  which  you  should  allow 
between  an  approaching  tram  and  the  crossing  before  flagging  car 
over;  and  what  crossings  do  not  have  to  be  flagged  by  a  con- 
ductor? 

110.  What  are  the  signals  used  by  steam  railroads  at  crossings.'' 
in.  In  case  of  the  absence  of  a  riagman  at  any  point  at  which  a 

flagman  is  usually  stationed,  what  should  you  do? 

112.  What  are  the  rules  regarding  the  proper  places  at  which 
to  stop  a  car  ? 

113.  What  is  the  proper  position  oi  a  car  when  stopped  at  a 
street  crossing? 

114.  What  special  precautions  should  be  taken  in  foggy  weather? 

115.  If  the  motorman  and  conductor  have  anything  to  say  to 
each  other,  so  that  the  motorman's  attention  will  be  distracted 
from  his  work,  what  should  be  done? 

116.  Under  what  circumstances  would  it  be  permissible  to  side- 
track a  car,  and  what  would  it  be  necessary  to  do? 

117.  If  your  motorman  should  become  disabled  or  sick,  and  it 
was  necessary  for  an  extra  man  to  relieve  him,  what  is  the  con- 
ductor's duty? 

118.  If  summoned  to  jury  service  or  called  to  court  on  an  ac- 
cident case  or  for  any  other  purpose  whatever,  what  would  you 

do? 

119.  What  employees  of  the  company  are  allowed  to  ride  on  the 
front  platform? 

120.  Under  what  conditions,  if  any,  are  passengers  allowed  to 
ride  on  the  front  platform? 

121.  Under  what  circumstances,  if  any,  should  you  act  as  motor- 
man? 

122.  At  what  points  should  a  conductor  give  especial  attention 
to  his  trolley? 

123.  How  long  after  curent  comes  on,  supposing  it  has  been 
off,  would  you  wait  before  starting  up? 

The  applicant  is  required  to  answer  such  questions  in  reading, 
writing  and  arithmetic,  as  will  show  that  he  has  sufficient  knowl- 
edge of  these  subjects  to  understand  bulletin  orders,  work  out  trip- 
sheets  and  make  intelligent  reports  of  accidents. 

Note— The  employment  agent  will  prepare  these  questions  at 
the  time  of  the  examination. 
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Previous  reputation  per  cent. 

Sample  of  work  per  cent. 

Written  or  oral  examination  per  cent. 

Physician's  examination  per  cent. 

Standing  per  cent. 
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Approved. 


Despatches 


Manager  Railway  Dept. 


Pneumatic  Tool  Companies  Consolidate 


Final  details  have  been  completed  for  the  consolidation  of 
pneumatic  tool  companies,  which  will  control  the  greater  part  of 
the  output  of  the  world.  The  new  corporation,  which  has  been 
organized  under  the  laws  of  New  Jersey,  is  known  as  the  Chicago 
Pneumatic  Tool  Company,  and  includes  the  Chicago  Pneumatic 
Tool  Company,  Boyer  Machine  Company,  of  Detroit;  Chisholm 
&  Moore  Manufacturing  Company,  of  Cleveland;  Franklin  Air 
Compressor  Company,  of  Pennsylvania;  New  York  Air  Compres- 
sor Company,  of  New  York,  and  the  New  Taite-Howard  Pneu- 
matic Tool  Company,  of  London,  England.  J.  W.  Duntley,  of 
Chicago,  is  president;  Leroy  B.  Beardsley,  of  Chicago,  is  secre- 
tary, and  Max  Pam,  of  Chicago,  general  counsel. 




The  Northern  Ohio  Traction  Company,  which  has  secured  con- 
trol of  the  Canton-Massillon  Railway  and  city  lines  in  Canton  and 
Massillon,  Ohio,  has  issued  an  announcement  that  hereafter  no 
free  transportation  will  be  issued  to  anyone.  Heretofore  all  city 
officials  and  employees  have  been  given  free  tickets.  The  new 
order  is  in  accord  with  the  general  policy  of  the  Everett-Moore 
syndicate  for  all  lines  under  its  control. 
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Notes  on  Electric  Railway  Practice  in  Germany 


As  previously  stated  in  these  columns,  the  Institution  of  Elec- 
trical Engineers  made  a  visit  to  Germany  last  summer,  and  an 
inspection  was  made  of  the  principal  electrical  installations  and 
works  in  the  cities  visited.  Some  particulars  of  the  visit,  written 
by  the  well-known  engineering  writer,  E.  Kilburn  Scott,  have 
already  been  published  in  these  pages.  The  official  report  of  the 
committee  on  traction,  light  and  power  distribution  of  the  insti- 
tution has  just  rendered  its  report  of  the  visit,  and  from  it  the  fol- 
lowing extracts  are  made. 

ABSTRACT  OF  REPORT 

Prime  Movers.— The  first  thing  that  strikes  an  English  engineer 
on  entering  a  German  engine  room  is  the  magnitude  and  fre- 
quently the  elaboration  of  the  buildings. 

The  engines  commonly  used  are  horizontal  slow-speed  of  from 
100  r.  p.  m.  to  80  r.  p.  m.,  though  in  some  cases  vertical  engines 
are  found.  The  finest  examples  of  the  latter  were  the  four-cylin- 
der, triple-expansion  sets  seen  in  the  Luisenstrasse  works  in 
Berlin,  where  three  each  of  3000  ihp  by  Messrs.  Sulzer  are  at 
work.  It  is  generally  considered  that  although  the  vertical  engine 
occupies  somewhat  less  ground  space,  it  costs  more  in  attendance 
and  is  higher  in  prime  cost,  which  may  be  the  reason  for  the  Ber- 
lin company  adopting  horizontal  engines  for  their  new  stations 
where  the  units  are  each  of  4500  ihp.  The  personal  element  also 
influences  the  adoption  of  horizontal  engines,  as  we  learn  that 
men  do  not  give  the  same  attention  to  the  working  parts  if  they 
have  to  climb  ladders  to  get  at  them.  Those  of  us  who  were  in 
the  Paris  Exposition  last  year  must  have  been  much  struck  with 
the  number  of  men  employed  on  the  galleries  of  such  engines  as 
Messrs.  Borsig's  magnificent  vertical. 

The  enclosed-type  high-speed  engine  so  common  at  home  is 
conspicuous  by  its  absence  on  the  Continent,  although  some 
makers  are  now  partially  enclosing  their  vertical  types. 

In  horizontal  sets  the  draft  caused  by  the  dynamos  has  been 
found  to  draw  the  oil  from  the  connecting  rods  and  crank  bear- 
ings on  to  the  winding,  and  in  order  to  overcome  this  the  frames 
or  trunks  of  horizontal  engines  are  now  much  more  enclosed  than 
was  usual  before  dynamo  driving  had  to  be  considered;  the  great- 
est advance  in  this  direction  being  seen  in  the  new  1000  ihp  sets 
at  present  being  fixed  at  the  Dortmund  works. 

Forced  lubrication  as  understood  at  home  is  unknown,  though 
definite  plunger  feed  lubricators  are  generally  used  instead  of 
gravity  sight-feed  drop  lubrications  foi  cylinders.  The  highly  fin- 
ished valve-gear  on  the  slow-speed  engines  would  appear  to  need 
considerable  attention,  but  it  is  commonly  found  that  well-finished 
machinery  gets  well  looked  after  by  the  attendants,  who  take 
more  pride  in  an  engine  that  looks  well  when  it  is  clean  than  in 
more  roughly  finished  work  that  barely  shows  when  it  is  clean  or 
not.  Good  lubrication  and  hardened  wearing  parts  for  the  trips 
of  the  valve-gear  reduce  wear  and  tear  to  a  minimum,  and  the 
engineers  in  charge  report  that  repairs  are  insignificant. 

Boilers. — Water-tube  boilers,  with  the  tubes  expanded  into  a 
common  header,  are  almost  universal,  and  superheating  up  to  50 
deg.  C.  is  very  common,  generally  by  separately  fired  super- 
heaters, although  in  some  cases  nests  of  tubes  are  used  in  the 
boiler  setting.  In  a  few  cases  economisers  are  used,  but  they 
do  not  appear  to  be  as  general  as  in  England.  Furnaces  show  a 
very  interesting  departure  from  English  practice  in  inclined  gates 
of  the  Tenbrink  type. 

In  spite  of  the  "Verboten"  issued  against  smoking  two  years 
ago,  we  saw  a  good  deal  from  the  chimneys  in  many  towns.  In 
Berlin  the  City  Council  control  the  emission  of  black  smoke  and 
for  that  reason  the  electricity  works  are  restricted  in  the  use  of 
coal  which,  we  understand,  has  been  up  to  the  present  purchased 
from  Cardiff.  At  the  Moabit  station,  which  is  on  the  outskirts 
of  the  city,  a  class  of  coal  very  similar  to  our  midland  slack  is 
used,  while  further  out  at  Oberspree  brown  coal  is  used.  In  both 
these  latter  cases  we  are  told  no  trouble  from  smoke  was  ex- 
perienced. 

Bucket  elevators  and  belt  conveyors  for  coal  were  seen  in  the 
Allegemeine  Elektricitats  Gesellschaft  station  and  the  Siemens  & 
Halske's  Overhead  Railway  Plant  in  Berlin,  also  in  Dresden, 
though  tip-trucks  delivering  coal  in  fiont  of  the  boilers  appear  to 
be  the  rule.  Mechanical  stoking  is  conspicuous  by  its  absence. 

In  Dresden,  where  brown  coal  is  used  and  automatically  fed 
on  to  the  grates,  the  ashes  being  taken  away  in  the  basement, 
the  boiler  room  is  cleaner  than  many  engine  rooms.  In  Essen  a 
very  interesting  example  of  firing  with  waste  gases  from  the  ad- 
joining coke  ovens  has  been  arranged  for,  though  at  present  coal 
is  being  used. 

Generators. — Dynamos  are  very  large  everywhere,  the  slow- 


speeds  generally  obtaining  making  even  300-kw  machine  impres- 
sive. Splendid  examples  of  machines  of  over  a  thousand  kilowatts 
were  seen  at  Berlin,  Dresden,  Essen,  etc.  The  continuous-current 
fly-wheel  generators  are  of  special  interest.  These  machines  are 
a  specialty  of  the  E.  A.  G.  vorm.  W.  Lahmeyer  &  Company,  and 
are  erected  in  many  of  the  central  stations  built  by  them.  Such 
machines  were  seen  running  at  the  central  stations  of  Dortmund, 
Dusseldorf,  and  Homburg. 

Two  continuous-current  machines  direct  driven  by  the  same 
engine  and  connected  alternatively  in  parallel  for  lighting  or  in 
series  for  traction  may  be  seen  in  Berlin  and  Dusseldorf.  In  Hom- 
burg, one  engine  may  be  seen  driving  two  generators  of  different 
pressure  and  size  for  traction  and  lighting,  the  traction  generator 
acting  as  fly-wheel  for  the  whole  set.  This  interesting  arrange- 
ment requires  very  little  space,  and  is  due  to  Messrs.  Lahmeyer. 

In  the  factories  visited  a  rough  guess  would  place  the  direct 
and  alternating-current  machines  under  construction  as  about 
equal  in  number  and  importance,  although  actually  the  largest 
machines  were  alternators.  Under  the  latter  class  there  were 
very  few  single  or  two-phase  machines  to  be  seen.  For  new 
work,  inductor  alternators  are  practically  extinct;  not  a  single  one 
was  seen  under  construction  in  any  of  the  shops,  and  although 
this  may  have  been  an  accident,  certainly  their  proportion  to  the 
whole  number  built  must  be  small.  The  continuous-current  fly- 
wheel generators  for  the  extension  of  the  Duesseldorf  and  Dort- 
mund Municipal  Works,  and  for  the  central  station  at  Muenster, 
driven  by  gas  engines,  aroused  especial  interest,  as  also  did  the 
H.  T.  1600  kw  generators  for  10,000  volts  direct  pressure.  A 
number  of  synchronous  and  asynchronous  motor  generators  up 
to  450  hp  for  the  same  high  pressure  were  also  nearing  comple- 
tion. A  remarkable  instance  of  direct-coupled  machines  appears 
in  the  motors  for  pumping  plants,  of  which  quite  a  number,  vary- 
ing from  300  hp  to  600  hp  at  60  r.  p.  m.  to  80  r.  p.  m.,  were  to  be 
seen  in  the  workshops  of  Messrs.  W.  Lahmeyer  &  Company  in 
the  course  of  construction. 

For  the  general  purposes  of  transmission  and  lighting  a  stand- 
ard periodicity  of  fifty  is  now  almost  universal  in  Germany,  the 
variants  of  forty  and  sixty  being  seldom  found.  Rotaries  up  to 
800  kw  at  this  periodicity  in  the  Berlin  sub-stations. 

Rotaries  and  synchronous  motor  generators  were  seen  at  Ber- 
lin and  Frankfort,  respectively,  under  very  similar  circumstances, 
both  being  at  work  on  traction  loads,  and  on  their  respective 
merits  there  was  little  to  be  gleaned  without  a  closer  knowledge 
of  details.  The  arrangement  of  a  direct-coupled  booster  on  the 
alternating  side  as  seen  at  Augusta  Strasse,  Berlin,  due  to  Herr 
Dobrowolski,  by  means  of  which  the  primary  pressure  can  be 
varied,  overcomes  the  difficulty  of  the  fixed  ratio  of  conversion  in 
the  rotary. 

Storage  Batteries. — The  use  of  storage  batteries  is  much  greater 
in  Germany  than  in  this  country,  the  proportion  they  bear  to  the 
generating  plant  often  reaching  20  to  25  per  cent.  They  are  used 
not  only  to  level  the  load  on  the  generators,  but  in  Frankfort  they 
enable  synchronous  motor  generators  to  be  used  for  the  conver- 
sion of  single-phase  current  to  500  volts  continuous  current  for 
the  trams,  such  use  having  been  found  simple  and  successful,  and 
it  is  stated  that  they  completely  stop  the  hunting  of  the  motors. 

The  batteries  in  Frankfort  are  charged  by  an  induction  motor 
driven  booster,  and  in  the  Augusta  Strasse  station  of  the  Berlin 
company  by  a  combination  of  rotary  converters  and  synchronous 
machines. 

The  positive  plates  are  generally  of  the  Plante  or  formed  type, 
while  the  negative  are  Faure  or  pasted  type,  and  maintenance 
contracts  with  the  makers  appear  to  be  the  rule  rather  than  the 
exception. 

Cables. — As  regards  cables  for  the  transmission  from  Ober- 
spree, over  9  miles,  6000  volts  is  the  chosen  voltage,  and  at  this 
pressure  the  mains  are  laid  under  ground.  The  general  type  of 
cable  employed  by  the  Allgemeine  Elektricitats  Gesellschaft  for 
transmission  at  moderately  high  pressures  was  said  to  be  insulated 
with  impregnated  jute,  lead-covered  and  armored  and  buried 
in  a  bed  of  clean  sand  direct  in  the  ground;  for  pressures  from 
5000  to  10,000  volts  impregnated  jute,  rubber  and  a  covering  of 
paper,  lead  sheathing  and  armoring;  for  higher  pressures  up  to 
20,000  volts  rubber  and  stabilit  instead  of  jute,  experiments  being 
shown  to  demonstrate  the  superiority  of  the  stabilit  cable  at  the 
Oberspree  Cable  Works. 

The  cables  from  Oberspree  are  twisted  three-core,  and  seven 
are  used  to  feed  the  sub-station  at  Mariannenstrasse,  which  takes 
about  7500  hp,  so  that  the  power  transmitted  by  each  cable  must 
be  at  least  1000  hp,  and  probably  to  allow  of  reserve  capacity,  each 
cable  transmits  about  2000  hp.  The  best  practice  appears  to  be 
double  cables  in  sections  with  triple-pole  2-way  switches,  so 
that  the  reserve  sections  may  be  switched  in  in  the  event  of  a 
fault  occurring.   Lightning  arresters  are  freely  used,  but  we  were 
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not  able  to  obtain  any  definite  information  about  the  general 
practice  in  transmission  lines. 

Tramways. — Fortramways55ovolts  is  still  the  rule,  and  the  slid- 
ing bow  appears  to  be  extending  faster  than  the  trolley. 

The  span  wire  is  usual,  the  trolley  wire  being  everywhere  kept 
as  close  as  possible  to  the  center  of  the  track.  The  sliding  bow 
introduced  by  Messrs.  Siemens,  with  its  friction  surface  of  alumin- 
um crossed  lengthwise  for  lubrication,  gives  a  simpler  overhead 
construction  at  curves  and  junctions  and  more  latitude  in  the  posi- 
tion of  the  overhead  wire.  The  sliding  of  the  bow  gives  quieter 
running  than  trolleys,  but  it  is  very  doubtful  if  on  the  whole  the 
system  be  preferable  to  the  better  examples  of  swinging  trolley 
equipment  seen  in  England.. 

The  rail-joints  are  often  the  scarfed,  which  gives  smooth  run- 
ning. Lightning  arresters  of  the  Horn  or  Siemens  type  are 
largely  used  for  traction  service  and  placed  above  tramcars,  with 
a  gap  of  about  %  in.  for  500-volt  circuits,  the  width  of  the  horns 
at  the  top  being  about  5  ins.  Wider  streets,  and  the  fact  that 
cars  do  not  stop  except  at  their  recognized  stopping  places,  enables 
high  speeds  to  be  run. 

Accumulator  cars  are  much  used  in  the  center  of  large  towns, 
notably  in  Dusseldorf  and  Berlin,  although  in  Dresden  Messrs. 
Siemens'  conduit  system  has  been  adopted  through  the  center  of 
the  town.  This  modification  does  nol  appear  to  be  due  so  much 
to  economical  reasons  as  to  meet  the  aesthetic  views  of  the  mu- 
nicipalities concerned. 

The  Suspended  Railway. — The  Langen  mono-rail  suspended 
railway  from  Barmen  to  Eberfield  marks  an  epoch  in  railway 
work.  The  line,  which  is  rather  more  than  8  miles  in  length, 
runs  for  some  6  miles  over  the  bed  of  the  winding  river  Wupper, 
carried  on  A-frames  about  30  yards  apart.  The  other  2  miles, 
over  narrow  streets  and  country  roads,  is  carried  on  horseshoe- 
shaped  frames,  as  they  offer  less  obstruction  lo  traffic  than  the 
sloping  sides  of  the  A-frames.  The  urder  side  of  the  cars  is  about 
15  ft.  above  the  street  level.  The  track  is  double,  providing  for 
"up"  and  "down"  trains  of  two  fifty-passenger  cars,  which  are 
each  suspended  from  two  bogies  26  ft.  apart.  Each  bogie  has  two 
wheels  35  ins.  in  diameter  running  on  the  single  rails  with  an  over- 
hung 36-hp  motor  between  them,  whose  pinion  engages  with  spur 
wheels  on  the  axes  of  the  35-in.  driving  wheels. 

The  550-volt  direct  current  to  the  two  lines  is  supplied  by  sep- 
arate Sulzer-Schuckert  850-kw  generators.  There  are  also  buffer 
batteries  in  the  generating  station,  to  insure  safety.  The  current 
is  picked  up  by  contact  shoes,  which  are  pressed  by  spiral  springs 
on  to  an  ordinary  round-headed  iron  rail  conductor.  The  track 
is  divided  into  automatic  block  sections,  and  trains  can  be  run 
every  three  minutes  at  a  speed  of  thirty  miles  an  hour.  The  whole 
of  this  novel  electrical  equipment  was  designed  and  constructed 
by  Messrs.  Schuckert,  of  Nuremberg. 



The  Relation  of  Energy  and  Motor  Capacity  to  Schedule 
Speed  in  the  Moving  of  Trains  by  Electricity 

BY  CARY  T.  HUTCHINSON 


The  determination  of  the  energy  and  power  necessary  to  make 
a  certain  schedule  speed  from  start  to  start  under  various  condi- 
tions of  initial  accelerations,  braking  and  use  of  the  "motor  curve" 
is  a  matter  of  much  practical  importance.  A  number  of  articles 
discussing  special  cases  have  been  published.  This  paper  gives  a 
general  solution  of  the  question  involved  in  the  movement  of  a 
body  from  rest  to  rest,  with  velocity  varying  as  shown  in  Figs.  1 
and  2 — these  two  figures  illustrating  the  practical  problem  of  train 
acceleration.  The  solution  here  given  covers  all  cases  that  can 
arise  in  ordinary  practice  of  train  movement. 

The  solution  is  partly  analytical  and  partly  graphical ;  it  may 
be  divided  into  three  stages:  (1)  The  determination  of  the  ele- 
ments of  Fig.  1  to  give  any  schedule  speed ;  this  velocity-time 
(v-t)  curve  I  shall  refer  to  as  the  "type  curve."  (2)  The  deter- 
mination of  a  general  tramway  motor  curve  sheet  and  the  deduc- 
tion from  this  curve  sheet  of  several  dependent  curves;  and  (3) 
the  application  of  the  general  motor  curves  to  the  type  curve  of 
Fig.  1  to  obtain  a  general  solution  of  the  (v-t)  curves  of  Fig.  2. 
Each  case  of  Fig.  2  is  reduced  to  a  case  of  Fig.  1  by  applying  a 
correction  to  Fig.  2,  represented  by  the  area  m  a  n,  by  which  it  is 
reduced  to  a  corresponding  case  of  Fig.  1. 

Throughout  the  following  units  are  used : 

Velocity,  in  miles  per  hour. 

Acceleration,  in  miles  per  hour  per  second. 

Distance,  in  feet. 

Time,  in  seconds. 

•  Abstract  of  a  paper  presented  at  the  meeting  of  the  American  Institute  ot 

Electrical  Engineers,  New  York,  Jan.  24,  1902. 


Weight,  in  pounds. 
Power,  in  kilowatts. 
Energy,  in  watt-hours. 

In  this  system  "g"  the  acceleration  of  gravity  is  22;  the  ton 
is  uniformly  2000  lbs. 
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Put 

A  =  V/T  =  .682  L/T  =  1.47  V/L  (4) 
2  A0  —  a  c/(a  +  c)  (5) 
2  M  =(a  +  b)  (a  +  c)  (c  —  b) 
Kt  =  (c  —  b)/MV2 
K>  =  (o  +  c)/M 

Kt  —  (a  +  b)/MV2  ;  ; 

Where 

Ki  +  K*  +  K.  =  o 
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Then  will 


And 


x/T  =  2  A„/a  —  Ki  (A0  —  A)V2 
y/T=  K*(A„  —  A)V2 

s/T  =  2A0/C  —  Ks  (Ao  —  Ay/2 

a  x/T  =  2  Ao  —  a  Ki  (Ao  —  A)  V2 
b  y/T  =  b  Ki  (Ao  —  Ay/2 

c  s/T  =  2  Ao  —  c  K3  (Ao  —  A)V2 


(6) 
(7) 
(8) 

(9) 
(10) 

(n) 


with  different  initial  acceleration,  and  the  crossing  of  the  o-curves. 

Curve  sheet  4  shows  a  x/T  in  terms  of  A  for  b  =  .2  and  for 
c  —  2.0.  It  illustrates  the  influence  of  the  braking  effort  on  the 
maximum  velocities. 

These  curve  sheets  give  a  complete  determination  of  the  kine- 
matics of  the  problem.  There  remains  the  determination  of  en- 
ergy and  power — the  kinetics.  I  limit  the  discussion  to  the  case 
in  which  power  is  applied  along  0  a  (Fig.  1)  only,  and  the  car  is 
allowed  to  "coast"  with  gradually  diminishing  velocity  due  to  the 
constant  retardation  (b)  from  A  to  B  where  a  braking  force  pro- 
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These  three  equations  are  the  general  solution  of  the  problem 
in  kinematics  illustrated  in  Fig.  1 ;  that  is,  the  motion  of  a  particle 
from  rest  to  rest,  with  three  different  accelerations.  The  only 
term  in  the  equations  containing  the  average  velocity  or  the  length 
is  A;  all  the  other  terms  are  functions  of  the  three  accelerations. 
This  quantity  A  then  determines  completely  the  schedule.  All 
schedules  having  the  same  value  of  A  will  be  accomplished  by  the 
same  accelerations  in  the  same  proportional  times ;  that  is,  the 


ducing  a  retardation  (c  —  b)  is  applied,  making  a  total  retardation 
equal  to  (c). 

The  assumption  of  (/>)  constant  is  necessary  to  a  simple  discus- 
sion; if  it  is  not  so,  an  average  value  may  be  used — considerable 
variations  in  the  value  of  (b)  make  little  difference.  I  use  through- 
out b  =  .2  M.P.H./sec,  equal  to  a  force  18.2  lbs.  per  ton  ;  (b)  repre- 
sents the  total  tractive  resistance  on  a  level  at  uniform  speed,  and 
with  electric  motors,  includes  motor  friction. 
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same  fraction  of  the  total  time  will  be  occupied  in  the  three  phases 
of  the  movement.  This  quantity  is  then  the  independent  variable 
and  is  of  utmost  importance  in  this  discussion ;  it  deserves  a 
specific  name,  and  for  want  of  a  better  I  shall  call  it  the  "through 
acceleration,"  and  denote  it  by  A. 

Curve  sheet  3  is  plotted  from  equation  (9),  and  gives  a  x/T  in 
terms  of  A  for  different  values  of  (a),  and  for  b  ==  .2,  c  =  3. 
These  curves  show  at  a  glance  the  variation  of  maximum  velocity 


General  Motor  Curves. — In  order  to  make  the  discussion  gen- 
eral, it  is  not  sufficient  to  consider  one  or  two  sizes  of  motor  or 
one  or  two  gearing  ratios — all  sizes  and  all  gear  ratios  must  be 
included,  or  what  is  the  same  thing,  all  values  of  torque  at  the 
axle  and  all  values  of  velocity;  in  a  word,  a  set  of  motor  curves 
applicable  to  all  sizes  of  motors  must  be  prepared. 

I  have  plotted  the  values  of  torque  and  speed  in  terms  of  input 
for  some  twenty  tramway  motors  of  different  sizes  and  makes, 
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expressing  all  quantities  in  percentage  of  their  value  at  rated  load, 
and  find  that  the  agreement  is  close — so  close  that  one  set  of  curves 
can  with  sufficient  exactness  for  this  purpose  be  used  for  almost 
any  modern  tramway  motor  built  in  the  United  States.  It  is  im- 
material whether  this  general  motor  curve  represents  any  particular 
motor.  By  using  this  curve,  the  identically  same  characteristics 
are  retained  for  all  initial  accelerations,  hence  the  use  of  such  a 
curve  brings  out  the  differences  due  to  the  different  initial  ac- 
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celerations  without  complicating  them  by  the  differences  in  indi- 
vidual motor  characteristics.  Curve  sheet  5  is  this  general  tram- 
way motor  curve;  abscissas  are  input  in  kilowatts;  ordinates  are 
horizontal  force  (/)  in  pounds,  and  speed  (v)  in  miles  per  hour; 
on  these  curves  the  rated  load  is  the  point  (100,100)  and  is  the 
rating  on  a  one-hour  basis,  heating  to  75  degs.  C. — the  common 
tramway  motor  rating.  Losses  also  are  plotted  ;  they  differ  much 
more  in  various  motors  than  do  (/)  and  (v) . 

Let  p  1"  be  the  velocity  and  "  ,Y"  the  horizontal  force;  then 
every  variation  in  conditions  can  be  met  by  giving  suitable  values 
lo  a  and  P  ;  this  use  of  horizontal  force  and  linear  velocity 
eliminates  the  gearing  ratio  and  size  of  wheel,  both  of  which  are 
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determined  by  considerations  outside  of  this  discussion.  Then 
for  any  value  of  X, 

f '     a  Y"  in  lbs. 
and  v  =  p  V  in  mph. 

The  output  is 

j>  fi  T  y"]/503  kw 

and  the  input  is 

[a  p  T  Y"-\/{e  X  503)  kw 
where  e  is  the  efficiency  at  the  point  (X,  V,  \")  taken  from  the 
motor  curve  sheet.    Choosing  the  point  (100,100,100),  the  rated 
load,  then  e  =  .85,  and  the  input  is 

P  —  0.234  0  P  X,  in  kw.  ( 19) 

This  determines  the  constant  multiplier  for  the  input  in  terms  of 
a  and  P. 

An  example  will  make  the  use  of  these  curves  clear  ;  suppose  a 


motor  is  to  exert  a  horizontal  force  of  2000  lbs.  at  a  speed  of  20 
mph. ;  if  this  is  required  at  the  rated  load,  then 

a  =  20,    p  =  .2 
and  P  —  0.936  X  kw 

at  rated  load  this  motor  is  93.6  kw. 

Acceleration  Curves. — m  (Fig.  2)  is  the  point  where  the  ex- 
ternal resistance  is  all  out  of  the  circuit,  and  the  motors  begin  to 
run  on  the  "motor  curve."  The  force  exerted  along  0  m  is  pro- 
portional to  (o  +  b).  Assume  this  force  to  be  the  rated  force  of 
the  motor  and  represented  by  the  point  Y"  =  100  on  the  general 
motor  curve.  The  velocity  at  M  is  the  rated  velocity,  is  repre- 
sented by  Y'  =  100,  and  is  equal  to  P  100  m.p.h.  The  accelera- 
te m  on  the  motor  curve  continues  to  a  point  N,  where  the  velocity 
P  Y',  Y'  having  any  desired  value  greater  than  100.  The  shape 
of  ihe  curve  m  q  n  depends  on  the  relative  values  of  (a)  and  (/>)■ 
If  a/b  is  large  the  curve  is  steep;  if  small,  flat. 

A  set  of  curves  is  obtained  for  each  value  of  (a),  which  I  call 
the  acceleration  or  (v-t)  curve  of  the  motor.  The  input  corre- 
sponding to  each  velocity  can  be  plotted  on  the  same  sheet,  form- 
ing a  (kw-time)  curve,  and  from  the  last  by  integration  an  energy 
curve.  Also  from  the  (v-t)  curve,  by  integration,  a  curve  of 
distance  and  time  can  be  plotted.  This  gives  a  set  of  curves  for 
each  value  of  the  initial  acceleration,  showing  at  once  the  power, 
energy,  velocity  and  distance  up  to  any  relative  velocity  on  the 
motor  curve. 
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CURVE  SHEET  13 


Correction  to  Type  Curve. — This  discussion  and  the  curve  sheets 
deduced  from  it  determine  all  the  elements  of  the  type  curve, 
o  a  b  c.  This  type  curve  bears  a  certain  relation-  to  the  motor 
curve  0  m  n  b  c.  The  distance  traversed  in  the  first  case  will  be 
greater  than  in  the  second  by  the .  equivalent  of  the  area  man. 
It  is  then  possible  to  reduce  each  case  for  the  motor  curve  to  a 
corresponding-  case  for  the  type  curve,  by  applying  a  correction, 
calculated  in  the  following  manner : 

Determine  the  area  m  a  n  of  Fig.  4  for  each  (a),  and  for  any 
desired  number  of  points  on  the  motor  curve;  call  this  area  A; 
hen  1.47  p"1  A  is  the  distance  in  feet  represented  by  the  area. 

Let 

Y    be  the  maximum  velocity  a  d  on  the  type  curve; 
Ym  be  the  maximum  velocity  r  n  on  the  motor  curve  ; 
A  be  the  through  acceleration  on  the  type  curve ; 
A  m  be  the  through  acceleration  on  the  motor  curve  ; 

and 

X  be  0  c 

Yt  is  found  from  curve  sheets  6  et  seq.,  and  ^  from  curve 
sheet  2,  for  any  values  of  A,  (a)  and  Ym  ;  Am  is  then  calculated, 
and  plotted  in  terms  of  A,  using  the  values  of  A  previously  cal- 
culated. 
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The  values  of  A  for  all  values  of  A,  Y„  and  (a),  have  been 
determined  in  this  way ;  the  corrections  for  values  of  Y  less  than 
130  are  too  small  to  be  taken  into  account ;  as  I  shall  show,  the 
minimum  energy  required  for  all  schedules  and  for  all  values  of 
(a)  is  practically  at  Y m  —  130;  in  some  cases  greater  values  of 
Ym  give  slightly  less  energy,  but  the  difference  is  so  trifling  that 
I  have  used  only  this  value  in  discussing  the  energy  relations. 

Energy  Input. — The  energy  at  the  car  axle  has  already  been 
determined ;  the  electric  input  depends  upon  the  method  of  motor 
control  and  the  efficiency  of  the  motor.  I  assume  that  series- 
parallel  control  of  two  steps  is  used.  The  power  at  the  axle  at 
rated  velocity,  that  is,  point  M,  is  then  0.85  Pa,  where  Pa  is  the 
rated  power,  and  the  power  at  the  axle  is  proportional  to  the 
speed.  The  change  from  series  parallel  is  assumed  to  occur  at 
half-speed ;  the  efficiency  of  the  motors  will  be  about  70  per  cent 
when  in  series  and  carrying  rated  current.  With  these  figures  the 
input  up  to  v  =  p  100  is 

Wo  =  .8  P0  k,  (28) 

and  the  output  is 

W  =  .425  P„  h, 

hence  the  efficiency  up  to  rated  velocity — while  resistance  is  in 
circuit — is  53  per  cent. 

Substituting  for  P0  its  value,  and  ti  =  100/  p  the  input  of  electric 
energy  per  ton  up  to  the  point  M  is 

Wo  =  475  (1  +  b/a)P\  (29) 

The  values  calculated  from  this  equation  are  included  on  curve 
sheets  6,  7,  8  and  9,  giving  the  energy  up  to  the  point  v  =  P  100. 
The  input  from  the  point  M  to  the  point  N  on  the  motor  curve 
is  taken  directly  from  curve  sheets  6  et  seq.,  depending  upon  the 
initial  acceleration. 

The  energy  for  all  schedules  can  now  be  calculated  by  multi- 
plying /32  from  curve  sheet  12  by  the  constants  given  in  table  1. 
The  values  so  calculated  for  Ym  =  130  are  plotted  on  curve 
sheet  13. 

Table  I. 

Energy  up  to  v  =  P  100  and  v  —  ft  130 


(«) 

v     fi  100 

v     p  130 

.5 
I. 

1  5 

2. 

3. 

665  P* 
570  " 
535  " 
522  " 
507  " 

1115  P* 
865  " 
800  " 
767  " 
7a2  " 

I  have  calculated  the  energy  consumption  in  this  manner  for  all 
values  of  Y  m  and  for  the  different  values  of  (a)  and  of  A,  up  to 
Ym  =  160.  To  give  all  these  results  is  of  no  value,  since  the  re- 
sult shows  that  in  nearly  all  practical  cases  the  energy  input  is 
substantially  a  minimum  for  Ym  =  130.  Table  2  below  shows 
the  relative  energy  for  different  values  of  Fm  for  (a)  =  2,  in 
terms  of  energy  for  Ym  =  130,  as  100  per  cent,  for  the  various 
values  of  A. 

Table  2. 

Relative  Energy  for  Different  Use  of  Motor  Curve  for  (a)  =  2.  in 
Terms  of  Energy  for  Ym  =  130  as  100  Per  Cent. 


A 

Vm 

.5 

.4 

.3 

.2 

.1 

ICO 

102;? 

97£ 

91S 

m 

150 

~io~4f. 

101.5 

98 

93 

93 

HO 

100 

100 

99 

95.5 

95 

130 

•  100 

100 

100 

100 

100 

120 

103.5 

106  5 

106.5 

1"8.5 

105 

no 

110 

112.5 

113 

112 

108 

100 

119 

122 

121 

]28 

120 

This  table  is  a  fair  example;  it  shows  that  the  difference  be- 
tween the  energy  for  130  and  greater  values  of  Y m  is  compara- 
tively small.  In  the  rest  of  this  discussion  I  use  this  value  of  Ym 
only,  and  the  values  of  p  are  for  this  reason  given  only  for  Y 'm— 
130. 

Curve  sheet  13  gives  at  once  the  answer  to  all  questions  regard- 
ing the  energy  required  for  any  schedule ;  it  shows  clearly  how 
slight  is  the  saving  in  energy  effected  by  the  use  of  rapid  accelera- 
tions. For  instance,  for  A  =  .25,  the  energy  for  an  acceleration 
of  1  mile  per  hour  per  second  is  17.2  wh. ;  for  an  acceleration  of 
3  mph./sec.  it  is  14.5  wh. ;  that  is,  increasing  the  acceleration  in 
the  ratio  of  three  to  one  diminishes  the  energy  required  only  16 
per  cent. 

Motor  Capacity. — This  discussion  has  been  based  throughout 
On  the  assumption  that  the  motor  operates  at  the  rated  capacity 


on  the  one-hour  basis,  when  at  the  point  M  (Fig.  4).    On  this 

assumption  a  table  can  be  compiled  giving  the  capacity  of  the 
equipment  required. 

Hour  Rating. — The  one-hour  rating  of  a  tramway  motor  is 
much  in  excess  of  the  continuous  capacity ;  approximately  such 
a  motor  will  carry  its  rated  output  for  25  per  cent  of  the  total 
time;  that  is,  for  one  minute  out  of  four;  the  heat  generated  at 
rated  capacity  for  one-quarter  of  a  complete  cycle  will  bring  it 
to  its  rated  temperature.  It  is  assumed  that  the  cycles  are  re- 
peated at  such  intervals  that  a  permanent  regime  is  attained. 
This  is  only  an  approximation,  but  is  a  fair  one,  if  the  percentage 
be  more  or  less  than  25,  and  the  conclusions  can  be  altered  to 
accord. 

As  the  average  heat  losses  at  rated  load  are  12  per  cent,  it  fol- 
lows that  such  a  motor  can  dissipate  continuously  3  per  cent  of 
its  rated  capacity ;  when  the  average  rate  is  over  3  per  cent  the 
motor  is  overloaded. 

Weight  of  Equipment. — These  curve  sheets  show  that  the  motor 
capacity  for  high  initial  accelerations  is  generally  greatly  in 
excess  of  the  motor  capacity  required  for  low  initial  accelerations. 
Greater  capacity  of  equipment  necessarily  means  greater  weight 
of  equipment,  not  only  in  the  motors  themselves,  but  also  in  the 
trucks,  controllers  and  other  parts.  This  entails  the  further  neces- 
sity of  more  energy  to  carry  this  greater  weight ;  each  addition  ot 
weight  means  a  further  addition  to  the  energy  necessary.  To  get 
a  correct  comparison  of  the  total  energy  per  mile  required  for  dif- 
ferent initial  accelerations  the  values  of  curve  sheet  13  should  be 
multiplied  by  the  ratio  of  the  necessary  weights  in  the  two  cases. 
For  instance,  for  an  initial  acceleration  of  3  mph./sec.  the  total 
weight  of  equipment  may  be  25  per  cent  greater  than  for  an  initial 
acceleration  of  1  M.p.H./sec. ;  the  total  energy  used  per  mile  will 
then  be  increased  in  the  ratio  of  increase  of  the  weights. 

I  have  taken  the  weights  of  all  parts  of  a  car  equipment  in 
detail  for  different  capacity  of  motors,  varying  from  30  to  150 
rated  h.p.,  for  both  two  and  four-motor  equipments.  These  weights 
include  motors,  controllers,  trolley  poles,  car  wiring,  motor  trucks, 
trail  trucks  and  car  body.  I  have  deduced  from  these  weights 
curve  sheet  15,  on  which  the  ordinates  show  the  ratio  of  weights 
for  different  capacity  of  equipment  in  terms  of  kw/ton  of  total 
weight  as  abscissae.  For  instance,  for  an  equipment  of  4  kw/ton 
of  total  weight  the  ratio  is  1.44;  for  an  equipment  of  8  kw/ton  the 
ratio  is  1.93;  the  increase  of  equipment  from  4  to  8  kw/ton  then 
increases  the  total  weight  in  the  ratio  of  1.93/1.44  =  1.34;  that  is, 
doubling  the  equipment  means  an  increase  of  34  per  cent  in  total 
weight ;  hence  34  per  cent  in  total  energy  used.  The  ordinates  of 
curve  sheet  13  giving  energy  per  ton  mile,  multiplied  by  the  ratios 
from  curve  sheet  15  for  the  different  capacity  of  equipments,  de- 
termined by  curve  sheet  14,  will  be  proportional  to  the  total  energy 
required  per  mile. 

From  the  various,  curve  sheets  the  following  table  is  deduced : 


Table  5. 


P  x  wh./ton 

a 

kw./ ton 

Wh./ton 

P 

Wh. 

.5 

7.6 

106 

1.87 

198 

174 

1. 

5.6 

75 

1.63 

114 

100 

1.5 

6.5 

73 

1.73 

126 

111 

2  0 

8.7 

70 

2.03 

142 

124 

3.0 

W.6 

67 

2.65 

177 

156 

The  last  column  of  this  table  shows  the  energy  required  per 
mile  to  be  the  minimum  for  an  acceleration  of  1  mph./sec;  the 
motor  capacity  is  also  at  a  minimum  for  this  acceleration. 

To  take  the  case  of  the  proposed  express  service  of  the  New 
York  Rapid  Transit  Line :  Here  the  schedule  speed  will  be  35 
mph.;  the  average  distance  between  stations  about  7500  ft.;  time 
of  stop  at  stations,  15  seconds. 

From  these  data, 

V  =  38.8  mph. 
and  A  =  .275. 
The  following  table  is  deduced  from  these  data : 


Table  6. 


a 

kw./ ton 

wh./ ton 

1. 

16.7 

102 

1.5 

14  9 

88 

2. 

18.8 

72 

3. 

26.9 

6« 
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This  table  shows  the  practical  impossibility  of  accomplishing 
such  a  schedule  on  the  assumptions  of  this  discussion.  The  mini- 
mum motor  capacity  required  of  14.9  kw/ton  is  beyond  the  range 
of  practical  conditions.  The  weight  of  motors,  controllers  and 
wiring — that  is,  the  electrical  equipment  alone — will  be  about  75 
lbs.  per  kilowatt,  and  the  weight  for  14.9  kw  would  be  about  1 140 
lbs.  This  does  not  leave  sufficient  weight  for  the  other  parts  of 
the  equipment.  For  an  acceleration  of  3  mph./sec.  the  weight  of 
the  motors  required,  26.9  kw.,  would  be  approximately  one  ton ; 
that  is  to  say,  at  this  initial  acceleration  the  motors  would  just  be 
able  to  propel  themselves. 

Conclusions— My  conclusion  from  this  discussion  is  that  the 
acceleration  that  gives  the  lowest  motor  capacity  per  ton  is  in  all 
practical  cases  the  most  economical.  The  very  small  saving  in 
energy  is  not  to  be  compared  with  the  many  disadvantages  of 
very  rapid  initial  accelerations.  Assume,  for  instance,  a  gain  of 
10  watt-hours  per  on  mile  for  an  acceleration  of  3,  over  that  re- 
quired for  an  acceleration  of  one;  for  a  20-ton  car,  and  with 
energy  at  .5  cents  per  kilowatt  hour,  this  represents  a  saving  of  .1 
cent  per  car-mile.  This  is  too  trifling  to  be  considered  in  com- 
parison with  the  fixed  charges  on  the  greater  investment  for  motors 
and  distribution  system  ;  the  poorer  load  factor  at  the  power  sta- 
tion, the  increased  cost  of  maintenance,  the  difficulty  of  accurate 
handling  of  cars,  and,  above  all,  the  much  greater  discomfort  to 
passengers. 

Although  I  have  had  to  make,  in  the  course  of  this  discussion, 
various  more  or  less  arbitrary  assumptions,  I  believe  that  they 
are  all  fair  ones,  representing  average  conditions.  It  is  open  to 
"any  one  to  follow  this  method  on  such  other  assumptions  as  may 
suit  his  fancy.  I  believe,  however,  that  no  practical  assumptions 
will  change  the  general  results. 




Statistics  on  Electric  Railway  Locomotives 


The  accompanying  table, which  has  been  compiled  by  the  engineers 
of  the  General  Electric  Company,  presents  for  the  first  time  in 
tabular  form  the  principal  dimensions  and  data  on  the  electric  loco- 
motives built  by  that  company.  This  list  comprises  most  of  the 
different  types  of  the  electric  locomotives  in  use  in  this  country,  as 
well  as  a  number  abroad,  but  is  exclusive  of  motor  cars. 

Of  the  latter  there  are,  of  course,  a  great  many  in  use,  but  the 
following  statistics  of  some  of  the  larger  motor  cars  in  operation 
may  be  of  interest: 

LOCOMOTIVE  CARS  V  ' 

New  York,  New  Haven  &  Hartford  Railway  (Nantasket  Beach). 
Locomotive  cars  are  the  standard  passenger  coach  type,   both  open  and 

closed,  some  two  and  four-motor  equipments. 
Two  (or  four)  G.  E.-55,  one  turn,  500-voll  motors, 
300  (or  600)  hp  per  car. 
Controller,  L-2,  one  on  each  platform. 
Air  pump,  direct  connected. 
Current  collection,  trolley  and  third  rail. 
Maximum  speed,  40  miles  per  hour. 
Weight,  40  tons  loaded. 
New  Britain  &  Hartford  Branch. 
Locomotive  cars,   standard  passenger  coach   type,  closed,   with  two-motor 
equipments. 

Motors,  two  G.  E.-55,  one  turn,  500-volt  (150-hp). 
Controller,  L-2,  one  on  each  platform. 
Air  Pump,  direct  connected. 
Weight,  35  tons  loaded. 
Current  collection,  third  rail. 
Maximum  speed,  35  miles  per  hour. 
Brooklyn  Bridge. 

Cars  of  the  closed  passenger  coach  type,  with  two-motor  equipments. 

Motors,  4  G.  E.-50  (80-hp  each). 

Controller,  K-14,  one  on  each  platform. 

Air  pump,  direct  connected. 
Current  collection,  third  rail. 
Metropolitan  Elevated  Railway,  Chicago. 

Locomotive  cars  same  general  type  as  before  mentioned,  some  four-motor 
equipments,  with  4  G.  E.-2000  motors  (135  hp  each),  same  with  two  G.  E.-55 
motors  (150-hp  each). 

Controller,  L-2. 

Air  pump,  direct  connected. 
Lake  Street  Elevated. 

Similar  to  above,  with  two  G.  E.-55  motors  (150-hp  each). 

Cars  on  the  Metropolitan  West  Side  and  Lake  Street  Elevated  all  haul 
three  trailers  each  at  a  schedule  speed  of  14  miles  per  hour,  and  a  maxi- 
mum speed  of  26  miles  per  hour. 




The  New  York-,  New  Haven  &  Hartford  Railroad  intends  to 
equip  its  extensive  shops  at  Readville,  Mass.,  with  electrically  oper- 
ated machinery.  The  contract  for  (he  electrical  apparatus  was  let 
this  week  to  the  General  Electric  Company,  of  Schenectady,  N.  Y. 
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Further  Letters  on  Non-Combustible  Cars 


New  York,  Jan.  19,  1902. 
To  the  Editor  of  the  New  York  Times: 

The  public  is  to  be  congratulated  that  George  Westinghouse's 
letter,  published  in  yours  of  the  16th,  happened  among  others  in 
a  medium  that  would  grant  the  subject  the  space  its  agitation  war- 
rants. 

At  so  critical  a  period  of  the  Park  Avenue  tunnel  history,  and 
when  the  abatement  of  the  nuisance  suffered  so  long  seems  more 
probable  than  at  any  previous  time,  it  would  have  been  a  misfor- 
tune had  sentiments  from  so  ostensible  an  authority  as  Mr.  West- 
inghouse  been  voiced  and  not  received  promptly  intelligent  crit- 
icism and  refutation. 

By  probable  abatement  I  refer  not  particularly  to  the  New 
York  Central's  proposed  limited  scheme  of  electrical  equipment 
in  the  tunnel,  but  to  the  likely  outcome  from  the  city  and  State's 
investigation  of  the  awful  catastrophe  with  which  we  are  all  too 
familiar. 

The  Times  has  long  championed,  Park  Avenue  property  owners 
and  the  traveling  public  have  long  worked  for,  and  the  railroad 
officials  themselves  have  long  been  cognizant  of  the  feasibility  and 
advantages  of  electric  propulsion  in  that  tunnel. 

The  denunciation  in  public  prints  and  otherwise  of  the  railroad 
company  has  been  almost  unanimous  in  attributing  the  present  in- 
tolerable condition  of  affairs  to  parsimony.  For  my  part,  I  would 
attribute  it  to  a  weakness,  for  which,  among  railroad  men,  the 
Central's  management  has  always  been  censured,  viz. :  lack  of  ag- 
gressiveness. 

Whether  it  be  steam  heating  of  cars,  the  installation  of  block 
signals,  or  the  renovation  of  a  medieval  station,  the  New  York 
Central  is  always  aggravatingly  delinquent,  never  a  leader. 

The  interests  with  which  George  Westinghouse  is  prominently 
identified  gain  for  any  remarks  he  may  choose  to  make  more  than 
ordinary  credulence.  Investigation,  however,  will  elicit  that,  con- 
trary to  assumption,  his  proffered  advice  on  various  occasions  has 
been  analogous  to  the  New  York  Central's  management's  policy. 
When  the  elevated  railroads  of  Chicago  commenced  to  operate 
electrically  the  Manhattan  officials  sought  the  talent  of  the  day  for 
conference.  On  George  Westinghouse's  advice  to  "stick  to  steam," 
electrical  equipment  was  postponed  here  until  decreased  receipts 
and  the  success  of  the  Chicago  project  made  it  manifest  that  there 
was  no  other  recourse. 

Mr.  Franklin's  testimony  (you  will  find  his  official  title  in  the 
report  of  the  testimony  published  in  the  Times)  so  far  before 
the  Coroner's  inquest  leaves  not  an  iota  for  dispute  that  the  steam 
and  smoke  in  the  Park  Avenue  tunnel  daily  places  in  jeopardy  the 
lives  and  limbs  of  the  great  army  that  travel  therethrough.  This 
consideration  alone  is  sufficient  to  warrant  summary  action  on  the 
part  of  the  authorities,  and  no  such  advice  as  Mr.  Westinghouse's 
should  lie  admitted  to  afford  the  railroad  company  an  opportunity 
to  cavil.  As  has  been  repeatedly  stated,  no  engineering  difficulties 
exist  which  would  preclude  even  a  semi-aggressive  management 
from  undertaking  the  required  improvement.  To  wait  for  the  de- 
velopment and  perfection  of  metallic  passenger  coaches  would  be 
well-nigh  criminal  in  the  light  of  what  has  transpired. 

As  to  the  bogy  of  short-circuits  from  accidents  and  resultant 
conflagration.  1  have  in  mind  now  three  accidents  of  derailment 
and  one  of  rear-end  collision,  all  on  elevated  structures,  utilizing 
the  third  rail,  each  of  which  resulted  as  such  an  accident  is  certain 
to  result,  Mr.  Westinghouse's  assertions  to  the  contrary,  notwith- 
standing— in  the  opening  of  the  circuit  breaker  at  the  power  house, 
rendering  that  section  of  the  road  electrically  dead.  If  time  al- 
lowed, I  could  point  out  where  one  of  the  companies  bearing  Mr. 
Westinghouse's  name  has  advertised  to  supply  precisely  such  a 
device,  eulogizing  its  absolute  positiveness. 

Mr.  Westinghouse  would  do  well  to  take  a  ride  through  the  sec- 
tion of  the  Fourth  Avenue  tunnel  below  Forty-Second  Street, 
where  electric  cars  run  at  high  speeds  during  rush  hours  on  twenty 
seconds'  headway.  All  the  advantages  of  a  properly  equipped  tun- 
nel are  here  manifest.  I  know  of  no  accidents  having  occurred  in 
this  piece  of  ideal  subway. 

In  closing,  I  beg  to  invite  even  those  who  know  naught  of  the 
technicalities  dealt  in  to  contemplate  the  environment  of  an  elec- 
trically driven,  lighted  and  heated  train  in  an  electrically  lighted 
tunnel,  with  atmosphere  fresh  and  breathable,  and  then  compare 
with  this  combination  a  train  drawn  by  a  steam  locomotive,  heated 
by  steam,  lighted  by  gas,  in  a  tunnel  filled  with  noxious  lurid 
fumes. 

Is  it  not  a  hallucination  to  even  intimate  that  the  latter  equip- 
ment, whether  in  time  of  normal  operation  or  at  a  moment  of 
dreadful  impact,  is  preferable  to  the  former?  Is  it  not  at  this  time 
an  affront  on  the  long-suffering  public  of  New  York  and  those  who 
visit  us?  Ray  D.  Lillibridge. 


Brookline,  Mass.,  Jan.  18,  1902. 

To  the  Editor  of  the  New  York  Times: 

The  letter  of  Mr.  Westinghouse  in  your  issue  of  Jan.  16  sounds 
a  bit  startling,  and  seems  to  the  writer  somewhat  overdrawn,  but 
it  certainly  gives  a  note  of  warning  that  should  not  pass  unheeded. 
In  the  rapid  development  of  electric  traction  there  has  been  a 
tendency  to  take  chances  which  from  the  standpoint  of  public 
safety  should  be  suppressed.  I  do  not  think  it  too  much  to  say 
that,  on  the  whole,  electric  motive  power  is  the  safest  means  of 
propulsion  yet  devised,  above,  on,  or  under  the  surface  of  the 
ground,  but  it  is  not  without  certain  dangers,  preventable,  but  not 
to  be  neglected. 

With  a  properly  arranged  system  there  should  be  little  or  no 
danger  from  fire,  but  a  live  working  conductor  at  600  or  700  volts, 
with  10,000  hp  or  so  back  of  it,  is  a  thing  to  be  treated  with  re- 
spect— more  respect,  I  am  bound  to  say,  than  is  usually  accorded 
it.  An  unguarded  third  rail  carrying  a  current  at  the  voltage 
mentioned  may  very  easily  give  a  fatal  shock  or  cause  a  disastrous 
fire,  and  is  by  no  means  a  safe  method  of  supplying  energy.  Here 
iri  Boston  such  a  system  is  in  use  on  the  elevated  railroad,  and  has 
already  occasioned  several  deaths  from  shock  and  divers  interesting 
pyrotechnic  displays  that  failed  of  causing  fires  only  by  good  for- 
tune. A  proper  system  of  insulating  and  guarding  the  third  rail 
would,  however,  remove  these  dangers,  and  ought  to  be  rigorously 
enforced,  especially  in  the  case  of  a  tunnel,  where  if  anything 
happens  the  passengers  are  caught  like  rats  in  a  trap. 

On  the  New  York  Central  tunnel  the  first  necessity  is  to  abolish 
the  smoke  nuisance  once  for  all,  and  there  is  no  feasible  way  of 
doing  it  but  by  electric  traction.  No  palliative  measures  can  have 
any  considerable  value,  and  it  is  almost  a  waste  of  time  to  attempt 
them.  The  electrical  problem  may  be  divided  into  two  distinct 
parts.  First,  the  tracks  below  125th  Street  should  be  absolutely 
rid  of  steam  locomotives  and  electric  traction  should  take  its  place. 
It  is  a  perfectly  easy  matter  to  construct  electric  locomotives  big 
enough  to  take  the  trains  through  the  tunnel  at  schedule  speed, 
and  the  short  time  required  to  change  engines  is  not  a  serious 
matter.  Such  locomotives  have  been  in  successful  use  in  the  Balti- 
more tunnel  for  the  past  five  years.  If  the  tracks  below  are  per- 
manently rid  of  steam  locomotives,  there  will  be  a  pure  atmosphere 
and  entire  freedom  from  smoke  in  the  tunnel,  and  such  a  catas- 
trophe as  the  recent  one  should  be  quite  out  of  the  question. 
Electric  trains  so  run  are  under  as  full  control  as  any  trains  at  a 
similar  speed,  and  if  necessary  an  absolute  block  system  can  be 
used. so  that  a  collision  cannot  occur  for  lack  of  motive  power. 
Such  a  system  would  at  least  make  the  tunnel  clean  and  vastly 
safer  than  now. 

The  second  part  of  the  problem  brings  upon  the  conversion  of 
the  suburban  service  to  electric  traction.  If  this  were  done  motor 
trains  would  be  used  and  would  come  through  the  tunnel  without 
aid  from  separate  locomotives,  like  electric  trains  on  an  elevated 
road.  But  this  electric  suburban  service,  albeit  a  very  good  thing, 
is  not  necessary  to  reform  in  the  tunnel.  Much  of  the  difficulty 
of  the  whole  problem  disappears  if  the  idea  of  using  steam  below 
125th  Street  is  dropped  once  for  all  and  the  whole  track  space  de- 
voted to  electric  traction.  The  question  of  arranging  the  working 
conductors  is  not  an  easy  one,  but  it  can  be  done  with  entire  success 
and  safety.  If  a  third  rail  is  used,  however,  it  must  be  much  more 
thoroughly  safeguarded  than  has  been  the  custom  heretofore,  or 
?n  element  of  danger  of  a  rather  serious  kind  will  be  introduced. 
In  the  light  of  present  experience  safety  can  be  assured. 

Louis  Bell. 


New  York,  Jan.  21,  1902. 

To  the  Editor  of  the  New  York  Times: 

I  believe  there  is  not  the  slightest  reason  to  doubt  that,  with  a 
proper  degree  of  foresight  in  design,  reasonable  care  in  installa- 
tion, and  systematic  inspection  and  test  after  installation, 
electricity  is  a  safer  agent  than  steam  in  the  operation  of  ele- 
vated or  underground  railways.  That  trolley  cars  now  and 
then  catch  fire  is  undoubtedly  true,  but  this  is  invariably  a  result 
of  poor  work  in  wiring,  carelessness  in  placing  resistance  boxes  in 
immediate  proximity  to  unprotected  woodwork,  or  similar  causes. 
With  the  same  degree  of  skill  and  care  that  is  insisted  on  in  the 
construction  and  inspection  of  steam  locomotives  these  accidents 
would  occur  very  rarely,  if  ever,  and  I  have  no  doubt  that  it  was 
with  a  view  to  pointing  out  the  necessity  of  such  skill  and  care 
that  Mr.  Westinghouse  wrote  his  letter. 

As  regards  fire  resulting  from  collision  in  case  of  electrically 
nropelled  cars  or  trains,  I  have  never  heard  of  a  single  instance. 
It  is  not  impossible  that  such  a  result  should  follow  collision,  but 
in  my  opinion  the  fire  risk  in  such  a  case  is  far  less  than  in  cases 
where  steam  locomotives  are  used.    When  steam  trains  collide 
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passengers  are  exposed  to  danger  resulting  from  one  or  all  of  three 
sources,  viz.:  (i)  The  stored  energy  of  the  train  which  wrecks  or 
damages  the  cars,  (2)  tire  from  the  engine  or  the  lighting  ap- 
paratus, and  (3)  steam,  w  hich  is  commonly  used  to  heat  the  cars. 

When  electric  trains  collide  the  energy  of  motion  may  cause 
wreck  or.  damage,  but  the  fire  risk  is  greatly  reduced  and  the  steam 
risk  is  eliminated.  I  base  my  statement  that  the  fire  risk  is  re- 
duced upon  the  fact  that  in  the  case  of  the  electric  train  it  is  per- 
fectly possible  and  not  even  difficult  to  absolutely  cut  off  the  supply 
of  power  to  wires  in  the  wreck  within  a  fraction  of  a  second  by 
automatic  circuit-breaking  devices  of  types  almost  universally  used 
in  power  houses  and  proved  reliable  by  years  of  experience. 

The  use  of  open  or  exposed  fuses,  such  as  apparently  caused  the 
recent  fire  in  Liverpool,  should  not  be  permitted,  but  automatic 
circuit  breakers  located  in  fireproof  compartments,  which  may  be 
constructed  of  iron  if  necessary,  or  properly  enclosed  fuses  of 
several  types,  which  are  on  the  market  and  extensively  used,  prac- 
tically eliminate  the  risk. 

The  public  demands  higher  and  still  higher  speeds,  and  ibis  de- 
mand must  be  met.  It  should  be  met,  however,  conservatively  and 
with  due  regard  to  every  reasonable  precaution  that  can  insure  the 
safety  of  the  traveling  public.  If  speeds  are  increased,  brakes  must 
be  made  correspondingly  more  powerful.  I  nave  little  sympathy 
with  that  kind  of  electrical  railway  engineering  which  busies  itself 
■exclusively  with  the  construction  of  theoretical  speed  curves,  ig- 
noring practical  questions  of  railway  operation  the  importance  of 
which  has  been  established  by  long  years  of  experience,  but  I  can- 
not agree  with  Mr.  Westinghouse  that  in  case  of  a  wreck  the  risk 
of  fire  caused  by  resulting  short-circuits  is  at  all  comparable  with 
the  risk  of  fire  when  a  steam  locomotive,  carrying  in  its  firebox 
from  1500  lbs.  to  2000  lbs.  of  incandescent  coals,  plows  its  way 
through  a  car.  If  the  current  to  each  car  be  supplied  through  a 
proper  automatic  circuit-opening  device,  there  is  every  reason  to 
expect  that  the  current  will  be  cut  off  before  a  fire  is  started. 

If,  in  addition  to  this,  as  for  example  in  the  case  of  the  Manhat- 
tan Railway  Company,  the  third  rail  is  divided  into  sections,  each 
of  which  is  supplied  through  an  automatic  circuit  breaker  located 
in  the  sub-station,  it  would  seem  that  assurance  is  made  doubly 
sure.  Theoretically,  of  course,  it  is  not  impossible  that  both  cir- 
cuit breakers  should  fail  to  operate  and  that  a  fire  might  result, 
but  in  my  opinion  the  chances  of  such  an  occurrence  are  very 
remote. 

In  comparing  the  relative  risks  of  the  two  systems  of  car  pro- 
pulsion in  tunnels  we  may  perhaps  derive  some  light  from  a  con- 
sideration of  the  probabilities  in  the  case  of  the  recent  collision 
in  the  Park  Avenue  tunnel  had  electricity  and  not  steam  been  in 
use  as  the  motive  power. 

Unquestionably,  as  Mr.  Westinghouse  implies,  it  cannot  be  as- 
sumed that  the  accident  would  not  have  occurred,  but  had  all  trains 
passing  through  the  tunnel  been  electrically  equipped  it  is  at  least 
certain  that  there  could  now  be  no  question  as  to  the  inability  of 
the  engineer  to  see  his  signals  by  reason  of  smoke. 

Had  electricity  been  used,  the  total  weight  of  the  Harlem  River 
train,  if  equipped  with  motors  capable  of  doing  the  same  work  as 
the  engine,  would  have  been  materially  less  and  the  energy  of  im- 
pact correspondingly  decreased.  The  forward  cars  of  the  Harlem 
River  train,  not  being  protected  by  a  heavy  engine  in  front  of  them, 
would  probably  have  suffered  more  damage  than  they  did  under  the 
actual  circumstances,  but  on  the  other  hand  it  seems  reasonable 
to  suppose  that  the  last  car  of  the  New  Haven  train  and  its  pas- 
sengers would  have  fared  far  better  than  they  did  when  the  massive 
engine  with  its  load  of  steam,  hot  water  and  live  coals  plowed  its 
way  through  the  car. 

Had  electricity  been  used,  there  would  have  been  no  scalding 
steam  to  burst  forth  from  broken  steam  pipes  to  drive  away  res- 
cuers and,  as  actually  happened  in  this  instance,  destroy  some  lives 
that  might  othetwise  have  been  saved. 

As  regards  fire,  I  believe  it  is  a  fact  that  the  wreck  in  the  Park 
Avenue  tunnel  was  ignited  by  the  engine,  although  the  flames  were 
promptly  extinguished.  Had  electricity  been  used,  there  is  every 
reason  to  believe  that  while  short-circuits  in  the  car  wiring  might 
have  resulted,  the  current  would  have  been  cut  off  so  promptly 
by  the  automatic  circuit  breakers  that  the  wreck  would  not  have 
caught  fire.  As  a  matter  of  fact,  the  trolley  car  fires  which  occur 
now  and  then  rarely,  if  ever,  happen  at  the  time  of  or  as  a  result 
of  a  wreck.  They  arise  chiefly  from  inadequate  or  careless  car 
wiring  and  can  be  practically  eliminated  by  a  reasonable  degree  of 
care  in  mounting  the  motors  and  controllers,  the  use  of  a  proper 
grade  of  insulation,  and  a  system  of  regular  and  adequate  inspec- 
tion and  test.  At  least  90  per  cent  of  the  trolley  cars  which  have 
been  burned  in  service  would  never  have  caught  fire  had  they 
received  one-half  the  care  which  is  insisted  on  in  the  case  of  steam 
locomotives.  L.  B.  Stillwell. 


ELECTRICITY  FOR  THE  NEW  YORK  TUNNEL 
BY   FRANK  J.  SPRAGUE. 

(From  the  Electrical  World  and  Engineer  for  Eeb.  1.  1902) 
I  note  that  Electrical  World  and  Engineer  has  published  in  its 
issue  of  Jan.  25  the  recent  letter  of  Mr.  Westinghouse  on  elec- 
tric traction  and  safe  care  for  the  New  York  Central  Railroad, 
my  reply  thereto,  and  his  second  letter,  his  correspondence  hav- 
ing appeared  in  the  New  York  Times.  I  feel,  however,  that  the 
second  letter  from  Mr.  Westinghouse  and  the  facts  in  the  case  re- 
quire further  consideration  at  my  hands,  and  I  take  advantage  of 
the  hospitality  of  these  columns  to  defend  once  more  what  I  deem 
the  best  interets  of  the  electric  traction  art,  including  those  with 
which  I  happen  to  be  more  or  less  identified  as  their  exponent. 
Mr.  Westinghouse,  moreover,  has  no  monopoly  of  public  concern. 
The  necessity  of  doing  everything  possible  to  avoid  the  dangers  of 
fire  in  a  car  propelled  electrically  or  otherwise  is  apparent  to  all, 
and  would  naturally  command  support  even  if  recommended  by 
less  eminent  authority.  So,  too,  with  all  practical  proposals  for 
increasing  the  structural  strength  of  cars,  reducing  the  liability  of 
crushing  and  telescoping  in  a  collision,  and  improving  brakes  and 
signals.  But  the  electrical  and  the  transportation  world  must  not 
be  thrown  into  a  panic,  and  stampeded  into  paralysis  because  some 
particular  method  of  car  construction  is  not  found  in  all  existing 
rolling  stock,  and  because  all  the  possible  improvements  permitted 
in  new  work  cannot  be  universally  applied.  The  simple  fact  is  that 
Mr.  Westinghouse,  moreover,  has  no  monopoly  of  public  concern. 
N  ew  York  Central  tunnel  practically  asserted  that  the  present 
problem  cannot  be  solved  electrically,  because  the  method  which 
he  assumes  will  be  recommended  is  that  of  motors  distributed 
under  the  cars,  and,  the  existing  cars  being  combustible,  this  is 
dangerous,  and  hence  such  a  plan  must  not  be  considered.  All 
alternative  or  composite  schemes  are  entirely  ignored. 

Whatever  the  detail  plans  which  the  New  York  Central  may 
have  under  advisement,  and  as  to  this  my  guess  is  probably  as  near 
correct  as  that  of  any  other  outsider,  which  guess  is  that  Mr. 
Westinghouse  is  very  much  in  error,  I  have  not  the  slightest  hesi- 
tation in  saying  that  every  train  movement  in  the  tunnel  and  at  the 
Grand  Central  terminus  can  be  efficiently,  promptly  and  safely 
made  under  electrical  operation.  And  if  it  be  true,  which  I  do  not 
think  it  is,  that  no  electric  manufacturer  would  undertake  such  a 
contract,  then  it  is  proper  to  say  that  there  are  contracting  and 
constructing  engineers  who  would  not  hesitate  to  assume  the  task, 
and  Mr.  Westinghouse's  disinterestedness  is  not  sufficient  to  make 
him  refuse  to  supply  any  needed  apparatus  of  his  manufacture 
which  might  be  found  suitable.  He  should  not  speak  of  inventors 
and  manufacturers  in  terms  of  suggested  disparagement  because 
his  particular  pride  has  long  been  to  be  a  shining  light  among 
those  classes. 

The  real  problems  before  the  Central  management  are  not  alone 
operative  ones,  intensified  by  limited  track  room,  lack  of  storage 
space,  and  consequent  congestion  of  movement,  but  also  those  01 
civil  engineering.  The  proposal  to  loop  the  suburban  tracks,  no 
matter  how  the  trains  are  operated,  is  commendable  in  the  high- 
est degree.  But  it  is  certain  that  such  a  loop  will  be  operated  elec- 
trically, and  the  natural  corollary  is  that  the  electrical  operation 
will  ultimately  be  carried  beyond  the  limits  of  the  tunnel,  at  least 
as  the  normal  operation  of  these  trains,  in  which  case  multiple-unit 
operation,  possibly  with  cars  of  new  construction,  will  most  likely 
be  adopted. 

Another  problem  is  the  handling  of  existing  trains  undisturbed 
in  make-up  or  equipment,  hauled  to  some  point  within  reasonable 
radius  of  the  Grand  Central  station  by  steam.  It  is  clear  that  for 
this  terminal  work  the  motors  will  not  be  distributed  under  pas- 
senger cars. 

It  is  reported  that  Mr.  Yerkes  intends  to  introduce  on  the  Metro- 
politan District  Railway,  of  London,  an  improved  type  of  car.  I 
doubt  not  that  this  is  so,  and  that  it  will  be  made  just  as  strong 
and  as  free  from  the  possibilities  of  damage  by  collision  and  by  fire 
as  it  is  practical  to  make  it,  that  steel  construction  for  at  least  the 
under  body  of  the  car  will  be  adopted,  but  more  for  structural  pur- 
poses than  because  of  electrical  dangers.  In  this  connection  it  is 
oroper  to  point  out  that  most  modern  cars  on  the  Continent  of 
Europe  are  so  built  to-day,  and  the  cars  on  the  Versailles  division 
of  the  Western  Railway  of  France,  operated  on  the  multiple-unii 
plan,  are  constructed  in  this  fashion.  It  is  also  likely  that  some 
parts  of  the  upper  structure  may  be  made  of  steel,  and  other  parts 
of  wood  or  other  material  treated  so  as  to  be  non-inflammable,  the 
same  as  is  now  required  on  modern  battleships. 

The  ordinary  possibilities  of  fire  on  an  electric  car  may  briefly  b( 
summarized  under  three  heads:  Flashing  at  the  contact  slims, 
which,  being  carried  on  an  all-steel  truck,  may  be  now  discounted  ; 
breaking  of  connections  or  chafing  of  wires  extending  from  the 


164 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  5. 


motors  on  the  truck  to  the  controlling  apparatus  on  a  car,  caused 
by  frequent  and  extreme  movements  of  pivoted  trucks,  which  can 
be  avoided  largely  by  good  construction,  and  so  far  as  the  car  is 
concerned  by  proper  sheathing,  and  the  making  and  breaking  of 
current  in  the  main  motor  controllers.  Special  insulation  is  essen- 
tial in  the  running  of  circuits,  and  it  must  be  provided  either 
naturally  in  the  car  construction  or  by  special  precautions,  whether 
the  car  be  of  wood  or  steel,  more  in  the  latter  case.  It  goes  almost 
without  saying  that  the  controlling  apparatus  itself  may,  and  should, 
be  so  constructed  that  no  matter  what  the  internal  trouble,  or 
what  the  amount  of  arcing  due  to  bad  or  misplaced  contacts,  the 
disturbance  shall  be  entirely  local,  and  shall  be  kept  so  by  being 
enclosed  in  an  iron-clad  structure. 

Common  sense  and  prudence  then  indicate  that  whatever  im- 
provements in  car  construction  may  be  introduced  in  the  progress 
of  the  art,  the  first  essential  is  to  make  the  apparatus  itself  which 
controls  motors  reliable  and  fireproof,  and  then  to  protect  its  in- 
stallation and  the  installation  of  the  motor  equipment  by  the  best 
methods  known  to  the  art  to-day.  It  is  safe  to  say  that  when  this 
precaution  is  taken,  the  operation  of  the  electrical  train  is  amply 
safe,  Mr.  Westinghouse  to  the  contrary  notwithstanding.  The 
presence  of  wood  of  itself  is  oftentimes  a  matter  of  safety,  rather 
than  danger,  in  electrical  construction,  because  when  properly  pro- 
tected it  is  not  only  a  good  insulator,  and,  therefore,  avoids  one  of 
the  initial  possibilities  of  electrical  trouble,  but,  properly  sheathed 
with  fireproof  material,  the  risk  from  its  use  is  reduced  to  a  mini- 
mum. On  account  of  the  use  of  the  grounded  circuit,  the  presence 
of  steel  renders  less  possible  the  absolute  isolation  of  different 
parts  of  the  electrical  equipment,  and  can  introduce  possibilities  of 
trouble  which  are  foreign  to  some  other  construction. 

Mr.  Westinghouse  must  find  himself  in  a  somewhat  embarrassing 
position,  to  illustrate  which  I  may  refer  to  a  bit  of  recent  history. 
He  states  unequivocally  that  any  use  of  motors  under  care  of 
present  construction  on  elevated  trains  or  in  a  tunnel  is  repre- 
hensible and  dangerous.  If  this  be  his  present  contention,  in  what 
light  does  he  stand  before  the  management  of  the  Brooklyn  Ele- 
vated Railway,  where,  in  1898,  he  began  applying  motors  under  the 
existing  cars.  On  this  road,  which,  so  far  as  electrically  equipped, 
is  operated  strictly  on  the  multiple-unit  plan,  there  have  been  three 
classes  of  apparatus  used,  some  being  of  Westinghouse  make.  Not- 
withstanding the  specific  experience  of  over  two  years,  despite  all 
the  changes  which  had  been  made  and  troubles  which  had  been 
experienced,  concerning  which  he  could  not  be  in  ignorance,  and 
notwithstanding  the  fact  that  the  controllers  had  been  taken  from 
under  the  cars  where  they  were  inoperative,  and  installed  inside 
the  cars,  the  Westinghouse  Company,  undoubtedly  under  guaran- 
tees of  safe  and  efficient  operation,  have  within  the  past  year  made 
a  contract  for  a  number  of  equipments  to  be  used  under  the  regular 
cars,  in  competition  with  others,  at  prices  and  under  conditions  of 
payment  and  guarantees  which  no  competitor  would  for  one  mo- 
ment entertain,  and  which  carry  their  own  story,  to  do  the  very 
thing  which  Mr.  Westinghouse  himself  now  condemns.  And  this 
contract  was  supplemented  by  a  proposal  to  equip  the  Manhattan 
Elevated  Railway  on  the  multiple-unit  plan,  using  the  existing 
cars.  Should  that  collision  and  accompanying  holocaust  which  he 
now  freely  predicts  occur  on  the  Brooklyn  Elevated  with  cars 
equipped  with  his  apparatus,  in  what  contradictory  and  dangerous 
position  will  he  and  the  Brooklyn  Elevated  Railway  find  them- 
selves in  view  of  his  former  protestations  and  his  recent  utterances. 

Really,  if  all  that  is  predicted  is  in  any  measure  true,  if  it  is  im- 
possible for  all  practical  purposes  to  protect  existing  cars  so  that 
they  may  be  safely  operated  electrically,  then  the  50,000  railway 
cars  in  this  country  would  better  be  pitched  into  the  scrap  heap, 
the  Manhattan,  Brooklyn,  Boston  and  Chicago  elevated  railways 
would  better  replace  their  wooden  ties  and  do  away  with  guard- 
rails, or  go  back  to  steam,  electrical  science  turn  backward,  and 
horses  and  the  cable  be  restored  to  their  former  pre-eminence. 

 ^»  

For  State  Authority  to  Secure  Entrance  to  Cincinnati 


There  has  been  introduced  in  the  Ohio  State  Senate  a  bill  that 
has  for  its  object  the  admission  of  interurban  electric 
railway  lines  into  Cincinnati.  The  bill  in  itself  provides 
for  the  construction  of  common  terminals  in  any  city 
of  the  State  that  may  be  used  by  all  traction  lines  de- 
siring an  entrance,  and  inasmuch  as  all  other  cities  of  Ohio,  with 
the  exception  of  Cincinnati,  already  have  interurban  lines  entering 
their  limits,  the  bill,  if  it  becomes  a  law,  will  have  a  direct  bearing 
on  the  situation  in  Cincinnati.  It  has  been  expected  for  some 
time  that  a  bill  having  for  its  object  the  securing  of  State  consent 
to  enter  Cincinnati  would  be  introduced,  but  the  bill  that  has  found 
its  way  to  the  Senate,  it  would  appear,  is  mild  to  what  had  been 


expected.  Instead  of  being  calculated  to  throw  the  city  wide  open, 
and  tending  to  give  the  interurbans  the  right  to  run  over  any  of 
the  existing  city  lines,  it  is  seen  to  be  a  bill  that  provides  the  legal 
machinery  under  which  a  company  can  incorporate  for  the  purpose 
of  building  terminals  that  shall  be  utilized  by  all  interurbans,  and 
that  shall  be  kept  as  distinct  and  as  free  from  interference  with  the 
business  of  the  existing  street  railway  lines  as  is  possible.  No 
less  than  six  companies  are  now  desirous  of  obtaining  entrance 
to  Cincinnati. 

 ♦♦♦  

Street  Railways  in  New  Hampshire 


The  annual  report  of  the  Railroad  Commissioners  of  New 
Hampshire  has  recently  been  made  public.  The  report  refers  to 
the  growth  of  the  industry  throughout  the  entire  country,  and  then 
confines  itself  solely  to  the  advances  that  has  been  made  in  New 
Hampshire.  The  report  says:  At  the  beginning  of  the  year  1892 
there  were  in  the  State  but  51  miles  of  street  car  track,  of  which 
28  miles  were  operated  by  horse  power  and  21  miles  by  electricity. 
According  to  the  returns  on  June  30  last,  there  was  in  the  State  a 
track  mileage  of  138.47  miles,  capitalized  at  $1,498,000,  in  stock, 
and  $1,486,74476  in  bonds.  Since  June  30  the  Manchester  road 
has  been  extended  2  miles  at  a  cost  of  $27,000,  the  Portsmouth 
about  3  miles  at  a  cost  of  about  $45,000,  and  the  Union,  now  the 
Dover,  Somersworth  &  Rochester,  about  13  miles,,  which,  with 
power  plant  and  park  expenses,  adds  $400,000  to  the  capitalization 
of  the  new  corporation.  The  Seabrooke  &  Hampton,  5  miles 
long,  has  been  completed  and  is  now  in  operation,  as  is  10  miles 
from  the  State  line  at  Amesbury  to  South  Hampton,  Newton  and 
from  Plaistow,  and  there  has  also  been  built  a  road  from  Salem  to 
Nashua,  a  distance  of  14  miles,  all  of  which  will  be  capitalized  at 
about  $700,000.  These  expansions  increase  the  mileage  of  the 
State  to  135  miles,  and  the  total  capitalization  to  $4,288,934,  an 
average  of  $23,000  per  mile. 

Of  the  proposed  roads  the  report  says:  The  Berlin  Electric 
Railway  Corporation  has  taken  all  the  preliminary  steps  toward 
the  construction  of  a  road  through  the  streets  of  Berlin,  and 
to  Gorham,  a  distance  of  8  miles,  at  an  estimated  cost  of  $215,000. 
A  road  has  been  chartered  from  Newport  to  Sunapee,  a  distance 
of  7  miles,  and  the  capital  for  the  same  has  been  secured.  The 
Keene  Electric  has  procured  a  charter  for  an  extension  from 
Keene  to  Swanzey,  6  miles  in  length,  and  proposes  to  open  it 
early  in  the  spring.  The  Exeter  &  Portsmouth  Railway,  12  miles 
in  length,  has  been  chartered  and  capitalized,  and  the  Haverhill 
&  Manchester,  27  miles  long,  has  been  chartered  and  located. 
Both  are  promised  in  the  near  future  by  those  in  control  of  the 
franchises.  The  Boston  &  Maine  has  secured  from  the  court  a 
right  to  construct  a  line  from  Concord  through  the  towns  of  Pem- 
broke and  Hooksett  to  Manchester,  and  from  Manchester  through 
the  towns  of  Litchfield  and  Hudson  to  Nashua.  The  section  be- 
tween Concord  and  Manchester  has  been  graded  and  will  be  com- 
pleted and  put  in  operation  early  next  spring,  and  that  between 
Manchester  and  Nashua  is  expected  to  materialize  during  the  year. 
The  length  of  these  two  branches  will  be  about  30  miles. 

The  receipts  of  the  roads  in  operation  prior  to  June  30  were  as 
follows:  Chester  &  Derry,  $12,248.56;  Concord,  $70,275.29;  Exeter, 
Hampton  &  Amesbury,  $105,298.50;  Keene  Electric,  $16,246.82; 
Laconia;  $24,877.76;  Manchester,  $212,138.11;  Portsmouth,  $53,- 
628.02;  Dover,  $45,234.76;  a  total  of  $552,447.82.  Only  the  rental, 
$12,000,  of  the  Nashua  road,  which  is  leased,  is  included  in  the  re- 
turns. All  the  roads  showed  a  net  profit  except  the  Laconia. 
Combined,  the  divisible  income  was  $96,612.08  or  about  6^2  per 
cent  upon  the  outstanding  stock. 



Park  Attractions 


F.  Pincus,  of  Philadelphia,  who  has  made  a  great  success  in  the 
supplying  of  vaudeville  and  other  entertainments  for  street  rail- 
way parks  throughout  Pennsylvania,  New  Jersey  and  Delaware  for 
the  last  four  years,  announces  that  he  has  made  an  arrangement 
with  Henry  Pincus,  of  the  Vaudeville  Association  of  New  York,  by 
which  he  is  enabled  to  greatly  increase  the  territory  which  he  can 
supply  with  park  entertainments.  He  is  now  in  a  position  to  sup- 
ply troupes  for  this  service  to  street  railway  parks  in  New  York 
State,  New  England  and  the  South  and  West. 



On  Jan.  16,  according  to  a  London  despatch,  a  locomotive  on 
the  South  London  tube  railway  caught  fire,  owing  to  defective  in- 
sulation. The  fire  spread  to  the  sleepers  on  the  roadbed,  but  as 
it  was  near  a  station  it  was  soon  extinguished. 
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Some"  Handsome  Interurban  Cars 


The  John  Stephenson  Company,  of  Elizabeth,  N.  J.,  is  building 
a  large  number  of  electric  cars  for  interurban  service.  The  ac- 
companying illustrations  show  some  of  these  cars,  which  have 
recently  left  the  shops,  and  which  contain  a  great  number  of  in- 


capacity of  the  car  being  forty-four  passengers.  As  the  cars  are 
expected  to  be  used  over  long  distances,  a  toilet  compartment  is 
included.  This  is  placed  at  the  partition  between  the  smoking 
compartment  and  the  main  compartment,  as  shown  in  the  plan. 
The  total  height  of  the  car  is  12  ft.  2  ins.,  and  the  bottom  of  the 
side  sill  is  3  ft.  above  the  rail.  Two  steps  are  provided  at  each 
corner,  fitted  with  the  Universal  safety  tread. 
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'SGHENEGTADY  RAILWAY  GOMPANY. 


LONG  CAR  FOR  SCHENECTADY-ALBANY  LINE 


teresting  features.  The  necessities  of  interurban  work  have  com- 
pelled many  of  the  roads  which  operate  this  class  of  service  to 
approximate  in  their  rolling  stock  the  facilities  offered  by  the 
steam  railroad  train,  and  the  designs  of  the  John  Stephenson 
Company  have  proved  most  satisfactory. 

The  handsome  car  illustrated,  which  is  to  be  sent  to  the  Pitts- 
burgh, McKeesport  &  Connellsville  Railway  Company,  is  one  of 


INTERIOR  OF  SCHENECTADY  CAR 


an  order  of  twenty-five.  These  cars  are  nearly  all  completed  and 
will,  it  is  expected,  be  soon  in  operation.  The  cars  are  made  with 
steam  coach  roof  continued  out  over  the  vestibule  as  shown,  and 
have  straight  sides  and  ends.  The  width  of  the  car  is  8  ft.  4  ins., 
and  that  of  the  vestibule  7  ft.  At  the  end  of  the  car.  therefore,  a 
small  space  is  left  between  the  side  of  the  car  and  that  of  the 
vestibule,  which  is  provided  with  a  small,  narrow  window.  There 
are  also  windows  at  the  side  of  the  end  doors,  which  are  double. 
All  windows  are  of  plate  glass.  Both  the  doors  and  the  windows 
inside  of  the  vestibules  are  fitted  with  roller  curtains,  those  on 
the  doors  having  the  roller  vertical  so  that  the  mere  act  of  closing 
the  door  unrolls  the  curtain.  The  motorman  in  his  vestibule, 
therefore,  is  shielded  from  all  light  from  within  the  car,  and  his 
view  of  the  track  is  not  obstructed  by  reflections  from  the  front 
glass  of  the  vestibule.  The  cars  are  32  ft.  over  corner  posts,  the 
vestibules  being  about  5  ft.  long.  The  interior  of  the  cars  are  di- 
vided into  two  compartments,  one  of  which  is  about  twice  the  size 
of  the  other.  The  smaller  compartment  is  used  as  a  smoking 
compartment.  Along  the  sides  of  the  car,  above  the  windows,  are 
placed  baggage  racks  for  the  convenience  of  passengers,  and  push 
buttons  connected  with  bells  on  the  platforms  are  inserted  in 
the  window  posts.  The  car  is  lighted  by  incandescent  lamps  sus- 
pended from  the  lower  deck  of  the  roof.  The  seats  are  of  the  well- 
known  "walkover"  type,  made  by  Hale  &  Kilburn,  the  seating 


Another  order  for  cars  of  a  similar  type  to  those  above  de- 
scribed has  been  received  from  the  Hamilton,  Glendale  &  Cincin- 
nati Railway  Company.  The  cars  are  the  same  in  general  external 
appearance,  but  have  no  toilet  compartment.  The  specifications 
call  for  the  Baker  hot-water  heater,  which  is  being  installed. 


INTERIOR  OF  PITTSBURGH  CAR 


Another  order  for  this  type  of  car  has  been  recently  filled  for  the 
Schenectady-Albany  line,  and  all  the  cars  delivered.  These 
are  of  the  same  general,  straight-sided  type,  36  ft.  2  ins.  over 


HIGH  SPEED  TRUCK,  SCHENECTADY  CAR 


corner  posts,  with  4-ft.  6-in.  vestibules.  They  are  built  with  the 
John  Stephenson  spring  bumper,  and  have  steam-car  roofs.  These 
cars  have  arc  headlights,  made  detachable,  so  that  one  headlight 
is  sufficient  for  each  car,  being  moved  from  end  to  end  when  the 
direction  of  the  car  is  changed.  They  are  provided  with  two  trol- 
ley poles,  one  at  each  end,  as  are  all  these  long  interurban  cars. 
Trolley  catchers  made  by  the  New  Haven  Car  Register  Com- 
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pany  are  placed  on  the  outside  of  the  vestibule.  The  finish  of 
these  cars  is  mahogany,  inlaid  in  very  handsome  manner  and 
highly  polished,  giving  a  very  rich  appearance  to  the  car.  These 
cars  are  mounted  on  the  John  Stephenson  No.  6  trucks,  illustrated 
herewith.  This  type  of  truck  is  especially  intended  for  high-speed 
work  and  has  proved  very  satisfactory  in  interurban  service. 


CAR  BODY  AND  PLAN  OF  INTERURBAN  CAR 


While  built  in  the  main  on  lines  copied  from  the  Master  Car 
Builders'  standard,  certain  modifications  have  been  introduced  to 
fit  the  requirements  of  electric  roads.  The  frame  is  made  of 
wrought  iron  and  the  springs  and  side  bars  are  so  arranged  that 
the  truck  is  low  enough  to  go  under  one-step  cars. 

The  above  cars  form  an  important  addition  to  the  rolling  stock 
of  American  street  railways.  They  have  in  common  many  details 
of  construction  which,  although  small  in  themselves,  go  a  long 
way  toward  improving  their  appearance  and  serviceability.  They 
are  of  the  semi-convertible  type,  the  window  openings  being 
sufficiently  large  to  make  a  pleasant  car  in  summer.  The  color  of 
the  Pittsburgh,  McKeesport  &  Connellsville  and  the  Hamilton, 
Glendale  &  Cincinnati  cars  are  a  dark  green,  which  not  only 
gives  a  very  rirh  appearance  to  the  car  when  new,  but  possesses 
most  excellent  wearing  qualities.  The  grab  handles  at  the  vesti- 
bules are  maple  rods,  highly  polished  and  set  in  brass  sockets  at 
each  end.  This  bit  of  light  color  at  the  vestibules  has  a  very 
pleasing  effect  on  the  eye.  The  window  openings  are  made  extra 
large,  a  small  sash  raising  into  the  roof  being  used  above  the 
main  one.  The  lower  sash  are  opened  by  dropping  into  sill 
opening  and  covered  with  hinged  casing.  The  doors  are  fitted 
with  "anti-rattlers."  At  the  sides  are  placed  rubber  rollers,  which 
effectually  prevent  the  vibration  of  the  doors,  and  a  further  pre- 
caution is  taken  :  y  placing  a  strip  of  rubber  in  the  guides  where 
the  two  doors  come  together. 


Street  and  Second  Avenue,  Brooklyn.  The  familiarity  of  Mr. 
Hose  with  all  kinds  of  street  railway  apparatus  from  the  practical 
side  is  supplemented  by  considerable  business  ability,  and  this, 
combined  with  the  exceptional  facilities  possessed  by  the  com- 
pany, its  machinery  and  operating  force,  have  all  resulted  in  a 
large  amount  of  business.    Mr.  Hose  has  taken  up  a  branch  of 

the  street  railway  business  which 
is  of  great  importance,  and  which 
is  seldom  made  a  specialty  by  con- 
cerns of  this  kind ;  this  is  the  man- 
WHM\  '**tjf¥  ufacture  of  car  wiring  cables  made 

fasS  "'i  in  any  size  or  style  desired,  with 

the  ends  of  the  wires  carefully 
tagged  and  the  cables  thoroughly 
tested  before  leaving  the  shop. 
The  tags  are  made  of  copper,  and 
are  so  fastened  around  the  ends  of 
the  various  wires  of  which  the 
cable  is  built  up  that  they  cannot 
work  loose,  and  are  always  in  readi- 
ness for  inspection.  While  the 
company  expects  that  a  large  por- 
tion of  its  business  will  naturally 
come  from  roads  at  no  very  great 
distance  from  the  Metropolitan 
district,  yet  it  has  facilities  for  re- 
ceiving equipments  for  repair  from 
roads  at  greater  distances,  and,  of 
course,  its  repair  parts  can  be  sent 
to  any  part  of  the  country  where 
they  are  desired.  The  expenses  of 
shipping  the  motor  to  New  York 
for  repair  may  be  found  to  be  more 
than  balanced  by  the  excellent  workmanship  and  the  cheapness  of 
the  repairing  price.  All  kinds  of  work  will  be  done,  including  the 
repairs  on  car  controllers,  commutators,  generators,  both  alter- 
nating and  direct  current,  and  street  railway  and  other  motors,  be- 
sides contracts  for  the  complete  wiring  of  car  houses,  offices  and 
other  buildings. 

 »♦♦  
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New  Insulated  Crossings  at  Richmond 


In  the  accompanying  cuts  are  shown  two  styles  of  overhead  in- 
sulated cross-over  switches  designed  by  the  superintendent  of 


Electrical  Repairing 


The  rapid  development  of  street  railways  in  the  United  States 
has  created  a  demand  for  a  new  class  of  repair  shops.  While  all 
operating  roads  have  facilities  for  making  nearly  all  of  the  ordi- 
nary repairs  which  are  necessary  under  normal  conditions,  there 
are  often  times  when  these  facilities  are  stretched  beyond  their 
limit  and  it  becomes  necessary  to  find  some  reliable  firm  to  which 
the  apparatus  of  the  company  can  be  intrusted.  On  the  other 
hand,  there  are  many  parts  of  the  electrical  equipment  which  it  is 
inconvenient  and  unnecessarily  expensive  to  manufacture  by  the 
road  itself,  such  as  armature  coils,  field  coils  and  many  other  de- 
tails. The  reliability  of  this  part  of  the  apparatus  is  of  the  utmost 
importance,  as  all  railway  engineers  know,  and  if  obtained  from 
an  irresponsible  source  it  invariably  leads  to  trouble.  Among  the 
recent  firms  which  have  been  added  to  this  class  of  the  repair 
business  is  that  of  the  Charles  .G.  Hose  Electric  Company,  of 
New  York  City,  which  has  opened  a  large  repair  shop  for  the  ex- 
press purpose  of  attending  to  the  wants  of  all  users  of  electric 
machinery  making  a  specialty  of  street  railway  apparatus.  The 
president  of  the  company.  Charles  G.  Hose,  has  had  large  ex- 
perience in  this  work,  having  been  connected  with  the  Brooklyn 
Rapid  Transit  Company  for  the  past  eight  years  in  various  ca- 
pacities in  the  large  repair  shops  of  the  company  at  Fifty-Second 


FIGS.  1,  2  AND  3.— INSULATED  TROLLEY  CROSSINGS 

construction,  H.  S.  Kemp,  of  the  Richmond  Passenger  &  Power 
Company,  of  Richmond  Va. 

Richmond,  which  is  noted  for  having  the  first  commercial  elec- 
tric street  railway  line  in  this  country,  now  has  two  street  railway 
systems,  the  Richmond  Passenger  &  Power  Company  and  the 
Richmond  Traction  Company.  Both  companies  have  common 
trackage  and  operate  on  each  other's  tracks  in  several  streets.  On 
streets  where  common  trackage  was  granted  it  was  deemed  ad- 
visable to  put  up  two  trolley  wires,  each  company  to  furnish  its 
own  power  and  expense  of  maintenance. 

As  the  trolley  wires  are  supplied  from  different  stations,  and  are 
consequently  of  different  potentials,  all  switches  and  cross-overs 
have  to  be  of  special  design  and  insulated. 

Fig.  1  shows  a  twin  adjustable  insulated  crossing,  with  one  ad- 
justable crossing  insulated  from  the  rest  of  the  crossing.  The  ad- 
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instable  crossing  on  the  short  end  is  connected  with  the  main 
body  of  the  switch.  Fig.  2  is  a  side  view  of  the  same  cross-over, 
and  Fig.  3  is  a  30-deg.  acute  angle  cross-over  used  at  turnouts. 
These  cross-overs  are  made  right  and  left-handed.  Fig.  4  is  a 
section  of  the  twin  adjustable  insulated  crossing,  and'  shows  the 
general  construction  adopted  in  all  of  these  appliances.  As  will 
be  noted,  the  metal  and  fibre  parts  are  bolted  to  a  wood  backing. 
The  latter  is  bird's-eye  maple,  which  is  first  treated  with  paraffin 
and  afterward  painted  with  P.  &  B.  paint.    It  will  also  be  noticed 


Enil  of  wood  showing, 

.slot  for  trolley  wire  V_L  \Vi 


The  Louisville  Railway  Relief  Association 


Crossing  connected 
to  IroUey  wire 

FIG  4. — SECTION  OF  CROSSING 

that  the  switches  and  crossings  are  designed  for  a  straight  under 
run  of  the  trolley  wheel  along  the  bottom  surface  of  the  switch,  in- 
stead of  making  the  contact  parts  belly  down.  One  of  the  advan- 
tages claimed  for  this  construction  is  that  the  motorman  does  not 
have  to  slow  down  to  prevent  the  jumping  of  the  trolley  wheel. 
As  the  trolley  wire  is  bent  up  and  carried  over  the  top  of  the 
switch,  the  latter  is  made  extra  strong  to  prevent  buckling  from 
the  extra  strain  thus  put  upon  it. 

Some  twenty  of  these  cross-overs  have  been  in  use  during  the 
past  year,  with  excellent  results. 



Cleanliness  of  Cars 


The  report  of  the  Louisville  Railway  Relief  Association,  com- 
posed of  the  employees  of  the  Louisville  Railway^  Company,  of 
Louisville,  Ky.,  for  the  year  ending  Dec.  31,  1901,  has  recently 
been  issued.  The  association  has  steadily  grown,  both  numeri- 
cally and  financially,  since  its  organization,  and  is  in  a  most  pros- 
perous condition.  The  total  receipts  of  the  association  for  the 
year  were  $2,788,  of  which  amount  $2,755  were  received  as  dues, 
the  remainder  being  interest.  The  sick  benefit  disbursements  of 
the  association  amount  to  $1,377,  while  the  death  benefits  reached 
a  total  of  $600.  The  general  expenses  of  the  association  were 
$327,  making  the  total  expenditures  $2,305.  On  Jan.  1,  1901,  the 
association  had  on  hand  a  balance  of  $1,940,  and  this,  added  to  the 
balance  for  the  year  ending  Dec.  31,  1901,  gives  the  association 
$2,423  with  which  to  begin  the  new  year. 


♦  ♦♦ 


Every  street  railway  manager  knows  that  the  cleanliness  of  his 
cars  is  a  paramount  necessity,  not  only  for  the  success  of  his  road 
in  attracting  traffic,  but  also  for  preserving  them,  for  dirt  is  a 
rapid  agent  in  car  deterioration. 
No  matter  whether  the  power 
station  is  operated  at  a  most  eco- 
nomical figure,  the  cars  of  the 
most  recent  design  and  manufac- 
ture, and  the  trucks  of  the  most 
approved  type,  if  the  rolling  stock 
is  not  clean  the  public  will  not 
patronize  the  road.  Many  prepa- 
rations have  been  brought  for- 
ward for  cleansing  cars,  but  none 
apepars  to  have  met  with  such 
success  as  a  material  which  is 
manufactured  by  Robert  Young  & 
Company,  of  Glasgow,  and  which 
is  now  being  introduced  into  the 
United  States  by  the  Frank  S.  de 
Ronde  Company,  New  York.  This 
material  is  called  "Sacarbolate." 
and  so  great  has  been  its  success 
in  England  that  it  is  practically 
the  only  material  used  in  Great 
Britain  for  cleansing  cars.  "Sa- 
carbolate" is  an  antiseptic  fluid 
soap  which  effectually  cleans  and 
renews  all  painted  or  varnish  sur- 
faces and  leaves  a  most  agreeable 
odor. 

In  using  this  material,  the  makers 
suggest  that  during  dry  weather, 
or  when  there  is  no  mud  on  the 
painted  woodwork,  it  is  not  neces- 
sary to  do  more  than  simply  sponge 
over  the  parts  with  a  very  weak 
solution,  but  that  in  wet  weather  the  soiled  part 
thoroughly  every  night. 

The  inside  of  the  cars  should  be  tin. roughly  washed  once  every 
two  months,  and  should,  in  addition,  lie  rubbed  over  daily  with  a 
sponge  saturated  in  the  fluid:  further,  once  a  week  the  floors 
under  the  seats  should  be  carefully  washed,  using  the  full  strength 
of  the  fluid.  The  floors  also,  after  daily  brushing,  should  be 
sprinkled  with  solution. 

It  will  be  found  that  the  above  treatment  not  only  tends  greatly 
to  increase  the  life  of  the  paint  and  varnish  of  the  car,  as  well  as 
of  the  car  itself,  but  will  keep  it  in  a  thoroughly  fresh  condition, 
and  free  from  infectious  germs.  The  acceptance  of  the  agency  in 
the  United  States  for  this  material  by  the  Frank-  S.  de  Ronde  Com- 
pany is  an  excellent  indorsement  of  its  merits. 


Arch  Culverts  versus  Girder  Bridges 

With  the  development  of  interurban  railways  throughout  the 
United  States  the  question  as  to  whether  to  build  girder  bridges 
or  arch  culverts  over  the  small  streams  or  waterways  is  an  im- 
portant one.  The  girder  bridge  on  good  substantial  and  solid 
foundations  with  ties  and  rail  just  reaching  the  uniform  and 
established  grade  is  probably  more  generally  in  use,  and  is  cheaper 
than  the  culvert,  but  it  has  certain  disadvantages.  One  of  these  is 
that  it  remains  the  same  as  long  as  it  lasts,  and  it  does  not  settle 
with  the  road.  The  result  is  that  when  the  road  has  been  ballasted 
and  settles  away  from  the  bridge,  the  roadbed  must  be  brought 
up  to  a  level  with  the  bridge,  and  with  more  ballast,  usually  before 
the  road  has  barely  begun  to  earn  money.  This  cost  should 
properly  be  added  to  the  cost  of  the  girder  bridge.  On  the  other 
hand,  the  ballast  can  be  put  directly  on  the  culvert. 

The  accompanying  illustration  shows  a  patent  culvert,  of  which 


should  I) 


NEW  TYPE  OF  CULVERTS  FOR  INTERURBAN  ROADS 


a  number  have  been  built  for  the  Indianapolis  &  Martinsville 
Rapid  Transit  Company  and  other  interurban  roads  by  B.  L. 
Blair,  of  Indianapolis,  and  which  is  of  much  interest  in  this 
connection.  To  many  it  will  be  something  of  an  innovation,  as 
it  brings  into  new  use  the  vitrified  shales  or  clays.  It  is  made  of 
hollow  vitrified  blocks,  the  sides  of  which  are  parallel  to  the  radii 
of  the  circle  which  they  form  in  making  the  arch.  They  are  laid 
in  Portland  cement  mortar,  I  part  to  2  parts,  with  the  ends  filled 
and  protected.  The  blocks  are  made  in  thickness  and  depth  to 
correspond  to  the  size  of  the  arch  in  which  they  are  to  be  used. 
Tests  made  on  these  bricks  at  Purdue  University  by  Professor 
Goss  show  that  a  block  8  ins.  deep,  to  ins.  wide  and  12  ins.  long- 
would  stand  a  pressure  of  172,840  lbs.  before  showing  signs  of 
failure. 
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A  New  Type  of  Truck  for  Long;  Cars 

The  accompanying  illustration  shows  a  truck  of  novel  design, 
which  contains  many  interesting  features.  The  truck  has  been  re- 
cently perfected  after  a  long  experience  with  the  necessities  of  the 
service  for  which  it  is  intended,  and  it  is  confidently  expected  to 
meet  the  requirements  of  all  work  where  a  small  wheel-base  truck 
is  required.  It  is  of  such  dimensions  and  its  parts  are  so  arranged 
that  it  can  be  applied  to  long  cars  that  are  framed  narrow  on  the 
sills,  and  yet  accommodate  itself  to  curves  having  short  radii.  The 
truck  is  built  in  two  sizes,  one  having  33-in.  wheels  and  a  4-ft.  6-in. 


IMPROVED  DOUBLE  TRUCK 

base,  the  other  having  30-in.  wheels  and  a  4-ft.  3-in.  base.  A  nov- 
elty of  the  truck  is  the  swing  motion  of  the  bolster  frame  and  the 
supporting  elliptical  springs.  It  is  claimed  that  this  is  the  only 
short  wheel-base  truck  which  combines  these  desirable  properties.. 
The  elliptical  springs  from  which  the  car  body  is  supported  rest 
against  a  beam,  which  is  hung  by  the  link  shown  in  the  engraving. 
The  lower  side-bar  is  twisted  in  the  middle,  so  as  to  present  a  flat 
surface  immediately  below  the  end  of  this  beam,  and  should  the 
link  break,  therefore,  the  car  body  could  only  descend  a  short  dis- 
tance, and  no  further  injury  would  be  experienced  by  the  truck  or 
car  body.  The  springs  which  support  the  car  are  constructed  on  the 
most  improved  principles  as  laid  down  by  the  standard  practice  of 
the  Master  Car  Builders'  Association.  The  brakes  which  are  placed 
on  the  inside  of  the  wheels  are  made  extra  strong,  so  that  they 
can  be  operated  by  air  or  other  automatic  systems.  They  are  of 
the  live  and  dead-lever  type,  which  has  proved  most  reliable  in 
service. 

Both  operating  men  and  car  builders  will  appreciate  the  advan- 
tage of  having  a  short  wheel-base  truck  which  is  applicable  to 
narrow  framed  cars,  and  the  manufacturers  of  the  one  illustrated 
think  they  have  solved  the  problem.  This  design  will  be  found 
especially  useful  on  long  double-truck  cars  which  have  become  so 
essential  in  the  economical  operation  of  city  railways,  but  it  can 
be  used  with  safety  on  high-speed  interurban  railroads  as  well.  It 
is  manufactured  by  the  Taylor  Electric  Truck  Company,  of  Troy 
N.  Y. 




Metallic  Packing  for  High  Pressure  Steam  Engines 

The  advantages  of  a  purely  metallic  packing  for  the  piston-rods 
nd  other  parts  of  a  steam  engine  where  high  pressures  are  used 


EFFICIENT  PISTON  PACKING 


has  caused  a  number  of  styles  to  be  placed  on  the  market.  One  of 
the  forms  which  has  met  with  the  greatest  success  is  illustrated 
in  the  accompanying  engraving.  It  is  known  as  the  Swain  standard 
piston-rod  packing,  and  is  made  by  the  Swain  Lubricator  Com- 


pany, of  Chicago,  111.  This  packing  has  been  used  in  varying  and 
difficult  positions  for  many  years,  and  is  made  in  several  designs 
and  forms,  employing  specific  metals  for  specific  purposes,  and 
affording  universal  application  to  any  build  and  use  of  engine  or 
pump.  Ample  provision  is  made  in  the  construction  of  these 
packings  for  vibration  of  rods  and  for  rods  running  out  of  align- 
ment. The  packing  rings  consist  of  two  sections.  Each  of  the 
sections  of  one  ring  overlap  those  of  the  other,  and  are  so  doweled 
that  they  form  a  tightly  jointed  adjustable  packing.  These  sec- 
tional rings  are  made  of  a  special  anti-friction  metal  encased  in 
bronze,  and  are  so  strong  and  durable  that  they  will  not  become 
broken  under  any  ordinary  conditions.  Sufficient  space  is  allowed 
in  the  recess  above  the  ring  to  allow  for  any 
vibration  of  the  rod  or  cage  containing  the  pack- 
ing rings.  Double  rings  are  placed  at  the  inside 
of  the  packing,  which  contain  between  them 
spiral  springs.  These  springs  always  press  the 
packing  rings  tightly  against  the  shaft,  and  hold 
the  rings  firmly  together,  so  as  not  only  to  make 
a  steam-tight  joint  between  the  packing  ring  and 
I  rod,  but  between  themselves  and  the  cage  rings. 
I  The  outside  ring,  which  is  forced  against  the 
box  by  the  gland,  has  a  small  vulcabeston  gasket 
on  its  inner  face,  making,  together  with  the  slip- 
ping joint  between  this  ring  and  the  packing 
rings,  the  escape  of  steam,  air  or  gas,  impossible. 
Besides  the  type  of  packing  illustrated,  a  number 
of  various  styles  have  been  perfected' for  special 
service,  but  the  general  advantages  of  the  pack- 
ing are  shown  in  the  type  selected  for  the  base  of  this  article.  Over 
50,000  sets  of  this  one  form  alone  have  been  sold,  and  all  of  them 
have  proven  satisfactory  in  service. 


The  Stocker  Cooling  Towers 

Although  a  few  years  ago  cooling  towers  for  supplying  con- 
densing water  to  steam  plants  not  located  near  any  natural  body 
of  water  were  seldom  seen  among  large  street  railway  power 
houses,  their  increasing  use  the  past  five  years  has  made  the  sight 

of  them  more  fa- 
miliar than  for 
merly.  Their  ap- 
plica  tion,  how- 
ever, is  by  no 
means  as  univer- 
sal as  it  is  des- 
tined to  be  the 
next  few  years. 
Few  steam  plants, 
unless  located 
where  real  estate 
is  very  high,  can 
afford  to  do  with- 
out the  advan- 
tages and  econo- 
my of  running 
condensing.  A 
form  of  cooling 
tower  which  has 
been  used  exten- 
sively in  St.  Louis 
and  elsewhere  is 
made  under  the 
patents  of  George 
J.  Stocker,  2831 
Victor  Street,  St. 
Louis,  Mo.  In 
external  appear- 
ance it  is  as 
shown  in  the  ac- 
companying en- 
graving, which  is  one  of  the  standard  Stocker  towers.  They  are 
also  made  of  steel  or  brick,  as  the  customer  may  desire. 

The  water  is  pumped  to  the  top  as  in  all  cooling  towers,  and 
trickles  down  over  the  cooling  surfaces,  which  are  made  up  of 
boards  in  horizontal  layers,  set  at  right  angles  to  each  other,  and 
provided  between  their  intersections  with  upright  oblique  partitions. 
The  fan  blowers  at  the  base  are  mounted  in  ring  oiling,  self-ad- 
justing bearings.  Two  fans  are  used,  instead  of  one,  as  is  usual, 
and  by  this  it  is  claimed  a  better  circulation  of  air  is  obtained  to  a 
given  amount  of  power  and  size  of  tower,  because  the  air  is  more 
equally  distributed  throughout  the  tower.  The  water  is  distributed 
at  the  top  of  the  tower  by  a  system  of  funnel-shaped  troughs  of 


IMPROVED  COOLING  TOWER 
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galvanized  iron,  so  constructed  that  the  water  flow  is  evenly  dis- 
tributed over  the  cooling  surfaces.  These  troughs,  it  is  claimed, 
are  not  so  likely  to  become  clogged  by  the  sediment  of  impure 
water  as  are  perforated  pipes,  and  the  troughs  are  easy  to  clean. 

The  gallery  around  the  top  of  the  tower  serves  the  double  pur- 
pose of  making  the  distributing  apparatus  easily  accessible  for  in- 
spection and  cleaning  and  preventing  possible  splashing  and  blow- 
ing of  the  water  over  the  walls  of  the  tower.  The  basin  under- 
neath the  tower  in  which  the  cooled  water  gathers,  and  from 
which  it  is  led  to  the  condensers,  is,  according  to  the  location  of 
the  tower,  built  either  of  concrete  or  brick,  or  is  a  steel  pan.  In 
both  instances,  the  construction  must  be  such  that  the  impurities 
will  have  a  chance  to  settle  out.  The  Stocker  tower  is  claimed  to 
be  of  much  lighter  weight  than  other  designs  of  tower,  and  hence 
can  be  sometimes  set  up  on  a  roof  close  to  the  condensers,  rather 
than  some  distance  away.  The  material  put  into  these  towers  is 
carefully  selected,  the  interior  being  first-class  cypress,  a  wood  of 
great  lasting  qualities  under  water.  The  use  of  wood  for  a  cooling 
surface  and  the  peculiar  arrangement  of  boards  gives  a  large  cool- 
ing capacity  in  proportion  to  the  weight  and  size  of  the  tower.  The 
power  required  to  pump  water  the  height  of  the  tower  is  given  as 
less  than  hp  per  100,000  gallons  per  day.  The  power  required  for 
the  fans,  of  course,  varies,  but  under  some  favorable  conditions, 
the  necessary  cooling  effect  is  obtained  without  fans. 

 *♦♦  

An  Improved  Heater  for  Street  Cars. 


The  New  Century  Car  Heater  Company  claims  a  large  number  of 
been  perfected  by  the  New  Century  Car  Heater  Company,  of  Jer- 
sey City,  N.  J.  This  device  is  built  along  the  same  lines  as  the 
ordinary  hot-air  furnace,  and  contains  the  same  elements  of  safety, 
economy  and  cleanliness  that  are  found  with  apparatus  using  these 
principles  for  the  heating  of  houses.  The  manner  in  which  the 
principles  are  adapted  to  use  on  a  street  car  are  very  original,  and 


heater  is  used  in  a  car,  it  being  placed  under  one  of  the  seats  and 
occupying  none  of  the  passenger  space. 

In  the  second  illustration  the  details  of  the  furnace  are  shown. 
The  fire  is  contained  in  what  is  known  as  the  fire-pot,  which  con- 
sists of  an  iron  pot  having  a  grate  at  its  bottom  and  being  pro- 
vided with  a  handle,  by  means  of  which  it  is  readily  removed  from 
the  apparatus.  This  pot  is  filled  with  coal  and  the  fire  started  be- 
fore it  is  placed  in  the  car,  and  in  the  same  way  when  the  car  is 
taken  out  of  service  at  the  end  of  a  run,  the  fire-pot  is  removed 
before  the  car  enters  the  car  house.  This  adds  greatly  to  the 
safety,  as  no  fire  is  taken  into  the  buildings  of  the  company.  Above 
the  fire-pot  when  in  position  are  two  chambers.  The  first  is  con- 
nected to  the  smoke  pipe,  which  runs  to  the  roof  of  the  car,  and  is 
closed  by  two  hinged  doors,  which  overlap  and  make  a  tight  en- 
closure. The  second  chamber  is  the  top  of  the  hot-air  space,  and 
opens  on  each  side  to  the  conducting  flues,  which  lead  the  hot  air 
to  the  registers  in  the  seat  panels.  All  the  air  which  reaches  this 
chamber  is  brought  up  by  the  side  of  the  hot  fire-pot,  and  is  evenly 
and  thoroughly  heated  thereby. 

The  New  Century  Car  Heater  Company  claim  a  large  number  of 
advantages  for  this  device.  The  furnishing  of  fresh  air  to  the  in- 
terior of  the  car  greatly  increases  the  comfort  of  the  passengers, 
and  the  easy  regulation  of  the  fire  by  means  of  a  damper  enables 
the  conductor  to  keep  his  car  at  a  practically  constant  temperature, 
no  matter  what  the  external  conditions  may  be.  The  use  of  coal 
for  heating  cars  is,  of  course,  very  economical,  and  by  furnishing 
a  method  whereby  the  dirt  and  dust  is  kept  away  from  the  floor  of 
the  car,  has  placed  at  the  disposal  of  the  railway  managers  a  most 
efficient  means  of  adding  to  the  comfort  of  their  passengers. 



Nut  Locks  for  Car  Work 


The  Jones  Positive  Nut  Lock  Company,  of  Chicago,  is  making  a 
specialty  of  nut  locks  suited  to  use  on  cars  where  nuts  are  tightened 


are  well  illustrated  by  the  cuts.  Fig.  1  shows  the  complete  appa- 
ratus as  it  is  installed  under  the  seat  of  the  car.  The  openings  by 
which  the  hot  air  is  expelled  into  the  car  body  are  placed  in  the 


FIG.  2. — DETAILS  OF  FURNACE 


riser  panels  of  the  seats,  and  have  the  same  appearance  as  the  ordi- 
nary electric  heater.  On  account  of  the  rapid  circulation  of  the 
air  it  is  claimed  to  be  impossible  for  these  to  assume  a  dangerously 
high  temperature,  but  the  almost  unlimited  supply  of  heat  in  the 
fire-box  keeps  the  atmosphere  of  the  car  evenly  heated.    Only  one 


pgainst  woodwork.  The  steam  railroads  have  taken  up  with  the 
nut  lock,  and  are  using  it  extensively.  It  also  makes  nut  locks  for 
trucks  and  on  iron.  The  latter  consist  of  a  plate,  which  is  pre- 
vented from  turning  by  having  one  edge  bent  over  some  part  of  the 
truck  frame,  and  having  another  edge  bent  up  against  the  nut  to 
lock  it  after  being  tightened.  The  spur  locks  for  use  in  wood  are 
shown  in  the  accompanying  illustration.  The  lock  has  spurs  which 
penetrate  the  wood,  and  after  the  bolt  is  tightened  clips  are  bent  up 
to  hold  the  nut  from  turning.  The  spurs  are  of  such  shape  that 
the  wood  cannot  shrink  away  from  the  lock. 



Discussion  on  Fly-Wheels 

The  discussion  on  the  paper  on  the  design  and  construction  of 
fly-wheels  for  electric  lighting  and  traction  purposes,  read  by  A. 
Marshall  Downie  before  the  Institution  of  Engineers  and  Ship 
Builders,  of  Scotland,  and  published  in  the  last  issue  of  this  paper, 
has  just  been  published  in  the  transactions  of  that  society,  and 
brought  out  a  number  of  interesting  particulars.  Prof.  Andrew 
Jamieson  referred  to  one  type  of  fly-wheel,  the  description  of 
which  had  been  omitted  by  Mr.  Downie,  and  that  was  one  in  which 
steel  wires  of  great  tensile  strength  were  wound  around  the  per- 
iphery of  the  wheel.  Professor  Barr  also  referred  to  this  type  of 
fly-wheel,  one  of  which,  he  said,  was  in  use  at  the  Mannessman 
tool  works.  The  fly-wheel  was  20  ft.  in  diameter,  and  some  70 
tons  of  steel  wire  were  wound  on  the  rim,  with  a  tension  of  about 
50  lbs.  The  wheel  ran  at  a  speed  of  240  r.  p.  111.,  and  had  a  per- 
ipheral speed  of  about  250  ft.  per  second,  as  against,  say,  100  ft.  per 
second,  which  is  usually  taken  as  the  safe  maximum  for  ordinary 
cast-iron  wheels.  A  number  of  the  members  spoke  about  the 
fine  coefficient  of  speed  variation  referred  to  by  Mr.  Downie,  and 
thought  that  it  would  be  difficult  to  measure  a  speed  variation  of 
1-650,  as  mentioned  in  the  case  of  one  of  the  engines.  Mr. 
Matthey  believed  that  with  a  tensile  strength  of  iron  of  16,000 
lbs.  and  a  factor  of  safety  of  8,  a  speed  of  140  ft.  per  second  could 
be  adopted  for  rims  cast  in  one  piece. 
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Annual  Banquet  of  the  New  England  Street 
Railway  Club 

The  second  annual  meeting,  reception  and  banquet  of  the 
New  England  Street  Railway  Club  was  held  on  Thursday  even- 
ing, Jan.  23,  at  the  Hotel  Brunswick,  Boston.  This  was  one  of  the 
most  successful  gatherings  ever  held  in  connection  with  the  street 
railway  interests  of  the  country,  bringing  out  over  250  represent- 
ative men  in  all  branches  of  the  New  England  railways.  The 
club  has  had  a  phenomenal  growth,  the  secretary's  report  show- 
ing at  present  a  membership  of  326  operating  and  supply  men, 
and  the  crowd  that  filled  the  large  dining  hall  of  the  Brunswick  is 
sufficient  evidence  that  these  are  active  members.  Before  pass- 
ing into  the  banquet  an  informal  reception  was  held  in  the  par- 
lors and  corridors  of  the  hotel,  and  those  present  had  an  oppor- 
tunity of  meeting  the  guests  of  honor,  among  whom  were  in- 
cluded many  men  prominent  in  street  railway  circles  both  in  and 
out  of  New  England.  A  partial  list  of  those  present  follows:  H. 
H.  Vreeland,  president  Metropolitan  Street  Railway  of  New  York 
City  and  of  the  American  Street  Railway  Association;  G.  Tracy 
Rogers,  president  of  the  Binghamton  Railroad  Company  and  of 
the  New  York  State  Street  Railway  Association;  Charles  D.  Kim- 
ball, Governor  of  Rhode  Island;  A.  D.  Claffin,  president  of  the 
Boston  Suburban  Electric  Street  Railway;  Gen.  W.  A.  Bancroft, 
president,  and  C.  S.  Sergeant,  vice-president  of  the  Boston  Ele- 
vated Railway  Company  ;  Col.  N.  H.  Heft,  electrical  engineer  of  the 
N.  Y.,  N.  H.  &  H.  R.  R.;  H.  L.  Wilson,  auditor  of  the  Boston 
Elevated  Railway  Company ;  George  W.  Bishop,  Massachusetts 
Railroad  Commissioner ;  E.  F.  Blodgett,  Senator,  of  Leominster, 
Mass.;  E.  C.  Foster,  general  manager  of  the  Boston,  Northern  & 
Old  Colony  Street  Railway  Company;  the  Hon.  E.  P.  Shaw,  of 
Boston;  R.  S.  Goff,  general  superintendent  of  the  Old  .Colony 
Street  Railway  Company;  H.  D.  MacDona,  counsel  of  the  Metro- 
politan Street  Railway  of  New  York  City;  H.  M.  Putney  and  B. 
F.  Chadburn,  Railroad  Commissioners  of  New  Hampshire;  John 
L.  Bates,  Lieutenant-Governor  of  Massachusetts;  W.  D.  Lovell, 
of  Exeter,  Hampton  &  Amesbury  Street  Railway;  E.  L.  Freeman, 
Rhode  Island  Railroad  Commissioner ;  Frank  Ridlon,  of  Boston ; 
Major  H,  C.  Evans,  of  the  Lorain  Steel  Company,  New  York;  E. 
P.  Shaw,  Jr.,  of  Brookline,  Mass.;  D.  M.  Brady,  of  the  Brady 
Brass  Company,  New  York;  C.  Densmore  Wyman,  of  Boston; 
Jonathan  Ross,  Railroad  Commissioner,  of  St.  Johnsbury,  Vt. ;  Jas. 
P.  Jackson,  Railroad  Commissioner,  of  Boston;  Washington  F. 
Wilcox,  Railroad  Commissioner,  of  Hartford,  Conn.,  and  Harold 
A..  Clapp,  Australia. 

The  feature  of  the  evening  was  a  powerful  speech  made  by  Mr. 
Vreeland,  the  principal  speaker.  Mr.  Vreeland  took  as  his  sub- 
ject the  benefit  of  the  club  to  the  railway  man,  but  branched  out 
into  the  relation  of  the  public  to  the  railway  man,  and  vice  versa, 
in  the  strongest  of  the  many  strong  speeches  he  has  made  on  this 
important  topic.  Prefacing  his  remarks  by  a  few  words  of  per- 
sonal experience,  "to  prove  that  he  was  qualified,"  he  gave  a  short 
sketch  of  his  own  success,  and  what  led  up  to  it.  During  his  early 
struggles  he  had  to  fight  for  every  bit  of  education  in  railway 
matters,  and  no  one  could  better  appreciate  the  value  of  such 
organizations  as  the  one  he  was  addressing  than  himself.  Leaving 
personal  reminiscence,  Mr.  Vreeland  then  said  in  regard  to  rail- 
ways in  general:  "Railroads  have  advanced  in  every  respect  in  the 
last  decade,  save  one.  There  we  stand  to-day  where  the  railroads 
stood  twenty  years  ago.  Then  the  railroad  was  small  and  the 
president  and  board  of  directors  owned  most  of  the  stock.  Cu- 
pidity and  avarice  made  them  do  many  things  which  they  should 
not  have  done.  The  people  suspected  them.  The  railroads  were 
considered  robbers  and  bandits,  and  perhaps  with  some  reason. 
But  these  things  have  changed.  The  public  now  owns  the  rail- 
roads. The  president  and  the  directors  are  but  paid  agents  and 
endeavor  to  give  the  best  service  possible  and  make  a  profit.  Yet 
the  railroad  is  still  regarded  as  a  robber  and  a  bandit.  Jurors  will 
not  give  a  just  decision  often  because  of  prejudice.  At  one  time 
they  had  a  law  prohibiting  consolidation,  yet  the  greatest  benefits 
both  to  the  public  and  to  the  shareholders  resulted  from  consoli- 
dations. It  is  so  bound  by  restrictions  now  that  it  cannot  extend  its 
lines  without  the  consent  of  half  a  dozen  bodies,  various  public 
hearings  and  an  insufferable  amount  of  red  tape.  It  took  the  Met- 
ropolitan company  twenty  months  to  get  308  feet  of  track  near  the 
ferries,  something  which  was  of  incalculable  value  to  the  public, 
and  it  was  advertised  all  over  the  country  as  a  steal.  The  street 
railways  are  harassed  and  persecuted  all  over  the  country,  and  they 
are  afraid  to  stand  together  and  assert  their  rights.  It  is  time 
that  their  position  was  understood.  They  must  make  a  stand.  So 
long  as  they  act  in  conjunction  with  the  law  in  an  orderly  man- 
ner there  should  be  no  interference.  The  street  railway  is  of 
more  importance  to  a  community  than  water  or  gas.    The  people 


are  absolutely  dependent  upon  it.  Stop  the  railway  system  in 
any  place  and  all  business  will  stop.  Let  the  people  stop  calling 
us  robbers  and  bandits,  and  understand  what  a  benefit  we  are  to 
them." 

In  a  few  remarks  made  by  Railroad  Commissioner  George  W. 
Bishop,  of  Massachusetts,  some  interesting  data  were  included. 
He  said:  "  I  was  appointed  a  member  of  the  board  in  1895,  at  the 
beginning  of  the  mushroom  growth  of  street  railways,  and  it  has 
been  very  interesting  to  watch  their  development.  The  mileage 
of  street  railways  in  this  commonwealth  in  1890  was  600  miles,  in 
1894  900  miles,  and  in  1901  2177  miles,  an  increase  of  about  1200 
miles  during  the  last  six  years.  The  railways  of  Massachusetts 
carried  during  the  year  ending  September  30,  fgoi,  433,526,935 
passengers.  The  revenue  received  for  the  same  was  $21,339,480, 
which  would  represent  a  small  mountain  of  nickels  and  pennies. 
The  employees  upon  street  railways  number  14,749,  and  there  are 
only  14,598  stockholders,  or  151  less  stockholders  than  employees; 
and  yet  T  suppose  the  stockholders  claim  to  run  the  roads.  Evi- 
dence of  the  confidence  of  the  people  of  this  State  in  its  street  rail- 
way securities  is  shown  by  the  fact  that  out  of  the  fifty-four  mil- 
lions of  capital  stock  represented,  forty-eight  millions  are  reported 
as  being  held  in  Massachusetts,  and  out  of  the  14,598  stockholders 
12,933  are  m  the  State." 

The  election  of  the  following  officers  for  the  coming  year  was 
made:  President,  Edward  C.  Spring,  superintendent  of  Newton  & 
Boston  and  Wellesley  &  Boston  street  railways;  vice-president, 
E.  E.  Potter,  general  superintendent  of  Union  Street  Railway 
Company,  New  Bedford;  vice-presidents  for  States,  C.  A.  Bod- 
well,  Sanford  &  Cape  Porpoise  Railway  Company,  Sanford,  Me.; 
H.  A.  Albin,  superintendent  Concord  Street  Railway  Company, 
Concord,  N.  H.,  A.  J.  Crosby,  superintendent  Springfield 
Electric  Railway  Company,  Springfield,  Vt.;  W.  D.  Wright 
superintendent  of  equipment,  Union  Railroad  Company 
Providence,  R.  I.;  J.  S.  Thornton,  superintendent  Peo- 
ples Tramway  Company,  Putnam,  Conn.;  secretary  and  treas- 
urer, J.  H.  Neal,  chief  of  department  of  accounts,  Boston  Elevated 
Railway;  executive  committee,  E.  C.  Spring,  Newtonville;  E.  E. 
Potter,  New  Bedford;  H.  O.  Farrington,  master  mechanic,  Bos- 
ton &  Northern  Street  Railway,  Chelsea;  E.  J.  Rauch,  master 
mechanic,  Old  Colony  Street  Railway,  Brockton;  A.  J.  Purinton, 
manager  of  Springfield  &  Eastern  Railroad,  Palmer;  W.  F.  Ellis, 
civil  engineer,  Boston;  J.  F.  Stone,  manager  of  Boston  office  of 
Electric  Storage  Battery  Company,  Boston;  finance  committee, 
J.  F.  Wattles,  secretary  of  Rand-Avery  Supply  Company,  Boston; 
William  Pestell,  superintendent  of  motive  power  of  the  Worcester 
Consolidated  Street  Railway;  Paul  Winsor,  Boston  Elevated.  E. 
E.  Potter,  the  new  vice-president,  was  toastmaster  at  the  banquet. 

 ♦♦>  

Annual  Meeting  of  the  Toronto  Roadmasters'  Association 


The  roadmasters  of  the  Toronto  Railway  Company  have  an 
active  and  excellent  organization  for  social  intercourse  and  im- 
provement, to  which,  in  spite  of  the  title  of  the  association,  all 
permanently  appointed  officers  of  other  street  railway  companies 
are  eligible.  This  association,  which  is  similar  to  other  street  rail- 
way clubs,  held  its  annual  meeting  on  Jan.  9,  1902,  in  Toronto. 
There  was  a  large  attendance  and  much  valuable  business  was 
done. 

An  excellent  paper  was  read  by  Roadmaster  J.  H.  Wallace  on 
the  best  method  of  training  and  disciplining  conductors  and 
motormen.  Roadmaster  E.  Whitaker  then  read  a  paper  on  the 
McCollom  momentum  friction  brake,  and  the  many  good  points 
of  this  brake  were  brought  out  very  forcibly.  Another  important 
paper  was  read  by  Roadmaster  D.  Kearney  on  the  different  kinds 
of  sanders  in  use  on  the  Toronto  cars.  Extended  discussions  on 
each  paper  followed. 

The  auditor  of  the  association  then  read  his  report,  which 
showed  a  balance  of  $25  cash  on  hand 

The  election  of  officers  for  the  year  1902  then  took  place,  and  the 
following  officers  were  elected:  President,  E.  Whitaker;  vice-pres- 
ident, Geo.  A.  Greene;  secretary  and  treasurer,  John  F.  Argue; 
executive  committee,  F.  M.  Blight,  D.  Kearney  and  Louis 
Wheeler. 

After  the  business  was  transacted,  the  members  retired  to 
McConky's  cafe,  where  all  sat  down  to  an  excellent  banquet. 
Twenty-five  members  of  the  association  and  five  invited  guests 
were  present,  and,  after  all  had  done  ample  justice  to  the  spread, 
some  excellent  speeches  were  delivered. 

The  association  has  rented  a  large  room  in  Janes's  block,  and 
have  furnished  it  in  excellent  style  as  a  meeting  room.  The  com- 
pany is  taking  an  interest  in  the  organization  and  made  a  dona- 
tion of  $50  toward  furnishing  this  room. 
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Electric  Railways  in  Michigan 


Next  to  Ohio,  it  is  probable  that  more  electric  railway  construc- 
tion work  is  being  done  in  Michigan  than  in  any  other  State.  Aside 
from  the  operations  of  the  Everett-Moore  syndicate  in  that  State, 
the  Hawks-Angus,  Boland,  Winters-Law,  and  other  syndicates 
are  promoting  lines  that  will  result  in  the  State  being  gridironed 
with  electric  railway  lines.  The  development  of  the  Michigan  reads 
has  not  been  spasmodic,  but  has  extended  over  a  period  of  some 
years.  At  the  present  time  there  are  in  actual  operation  in  Michi- 
gan no  less  than  twenty-four  interurban  railways  and  seventeen 
city  lines,  and  franchises  have  been  asked  for  forty-seven  roads. 
No  less  than  fifteen  extensive  systems  are  now  in  course  of  con- 
struction. A  list  of  the  city  and  the  interurban  lines  now  in  ac- 
tual operation  follows : 

CITY  LINES  IN  OPERATION 

Detroit  United  Railway. 

Kalamazoo  Street  Railway. 

Adrian  Street  Railway. 

Ann  Arbor  Street  Railway. 

Battle  Creek  Street  Railway. 

Bay  Cities  Consolidated  Street  Railway. 

Escanaba  Street  Railway. 

Grand  Rapids  Street  Railway. 

Hancock  Street  Railway. 

Jackson  Street  Railway. 

Lansing  City  Electric  Street  Railway. 

Menominee  City  Railway. 

Mt.  Clemens  Street  Railway. 

Muskegon  Street  Railway. 

Pontiac  Street  Railway. 

Port  Huron  Street  Railway. 

Saginaw  Street  Railway. 

INTERURBAN   RAILWAYS   IN  OPERATION 

Owosso  &  Corrunna  Electric  Company. 

Detroit,  Lake  Orion  &  Flint  Railway. 

Rapid  Railway  System,  including  Detroit  &  Lake  St.  Clair  and 
Detroit,  Mt.  Clemens  &  Marine  City  Railways. 
Twin  City  Electric  Company,  Bessemer  to  Ironwood. 
Manistee,  Filer  City  &  Eastlake  Railway. 
Toledo,  Adrian  &  Jackson  Railway. 
Toledo  &  Monroe  Railway. 
Detroit  &  Toledo  Shore  Line. 
Grand  Rapids,  Holland  &  Lake  Michigan  Railway. 
Michigan  Traction  Company,  Battle  Creek  to  Kalamazoo. 
Saginaw  Valley  Traction  Company. 
Jackson  &  Suburban  Traction  Company. 
Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway  Company. 
Escanaba  Electric  Company. 
Marquette  &  Presque  Isle  Railway. 
Negaunee  &  Ishpeming  Street  Railway. 
Grand  Rapids,  Grand  Haven  &  Muskegon  Railway. 
Houghton  County  Electric  Railway. 
Detroit,  Plymouth  &  Northville  Railway. 
Detroit  &  Northwestern  Railway. 
Port  Huron  &  Gratiot  Beach  Electric  Railway. 
Wyandotte  &  Detroit  River  Electric  Railway. 
St.  Joseph  &  Benton  Harbor  Electric  Railway. 



The  Scranton  Strike 


Both  the  Scranton  Railway  Company  and  the  strikers  are  as 
determined  as  ever  in  the  controversy  that  has  excited  the  city 
since  last  October.  The  cars,  as  previously  stated,  have  now  been 
in  operation  for  some  time,  but  they  are  not  patronized  by  the 
members  of  the  labor  organizations  of  the  district.  However, 
many  of  the  merchants  and  business  men  who  at  first  did  not 
patronize  the  cars  are  now  riding,  and  it  is  unofficially  stated  that 
the  company  will  from  this  time  ignore  the  men,  as  they  abso- 
lutely refuse  to  come  to  work  only  under  conditions  that  are  pro- 
hibitive to  the  company.  G.  M.  Clark,  president  of  the  Scranton 
Railway  Company,  recently  addressed  to  the  public  an  open  letter 
setting  forth  the  position  of  the  company.  Mr.  Clark,  in  his 
opening  statement,  refers  to  the  many  misrepresentations,  and 
continues  as  follows: 

In  a  statement  issued  to  the  public  under  date  of  Nov.  30,  the  vice-presi- 
dent of  the  company  clearly  outlined  the  policy  of  the  management,  which 
wr  repeat  briefly,  as  follows:  That  the  company  must  have  entire  control 
over  the  employment  and  discharge  of  its  men;  that  faithful  and  competent 
men  now  in  the  service  of  the  company  will  not  be  dismissed,  and  there- 
fore only  such  of  the  strikers  can  be  taken  back  as  places  can  be  found  for, 
and  that  the  company  is  not  engaged  in  a  warfare  upon  organized  labor,  and 
does  not  deny  the  right  of  its  men  to  belong  to  a  labor  organization. 


During  the  past  month  there  have  been  several  attempts  to  bring  about  a 
settlement  by  arbitration  and  otherwise,  none  of  which  have  offered  any 
practical  solution  of  the  difficulty.  The  last  attempt  to  effect  a  settlement 
has  been  more  nearly  successful  than  any  previous  attempt,  the  strikers 
agreeing  to  all  the  terms  of  the  company,  providing  the  company  would 
execute  a  contract  with  the  Union.  As  the  principal  object  of  a  contract  is  to 
limit  the  power  of  the  company  to  discharge  men,  thus  dividing  the  control 
of  its  business  between  the  company  and  the  Union,  we  have  merely  re- 
peated our  refusal  to  execute  any  contract. 

Our  experience  with  the  previous  contract  was  far  from  satisfactory,  and 
we  doubt  if  it  was  satisfactory  to  our  men.  Such  contracts  are  not  usual 
among  large  employers  of  labor,  even  in  this  valley,  where  labor  is  so 
thoroughly  organized.  There  never  has  been,  and  is  not  now,  a  contract  be- 
tween the  Wilkesbarre  Railway  system  and  its  men.  In  none  of  the  large 
cities  of  this  State  do  such  contracts  exist.  And  yet  it  is  this  unusual  and 
unwarranted  demand,  on  the  part  of  the  leaders  of  the  strikers,  and  this  de- 
mand alone,  that  is  continuing  the  strike  and  boycott  in  force. 

We  are  willing  to  let  the  strikers  themselves  determine  the  question  whether 
their  experience  under  the  previous  contract  from  January  to  October  1,  1901, 
was  satisfactory  to  them,  and  we  are  willing  to  leave  to  the  calm  judgment  of 
the  public  whether  or  not  the  company  is  justified  in  demanding  full  and 
complete  control  of  its  business,  including  the  employment  of  men  and 
their  discharge  for  proper  cause,  and  that  the  company  must  be  the  sole 
judge  of  what  is  proper  cause. 

We  are  not  engaged  in  a  warfare  upon  organized  labor.  If  properly  and 
wisely  managed,  we  would  be  more  inclined  to  help  it,  but  our  experience  of 
the  past  year  naturally  leads  us  to  the  conclusion  that  neither  this  company 
nor  its  employees  have  thus  far  been  benefited  by  it. 



Improvements  at  Kansas  City 


Reference  has  frequently  been  made  in  these  columns  of  the  im- 
mense amount  of  new  work  being  done  by  the  Metropolitan 
Street  Railway  Company,  of  Kansas  City,  Mo.,  and  a  review  of 
the  work  that  was  done  during  the  past  year  is  interesting.  No 
less  than  three  new  lines  were  completely  equipped  during  the 
year,  work  on  lines  begun  in  1900  was  completed,  and  the  con- 
struction of  lines  that  will  be  placed  in  operation  this  year  was 
begun.  In  all,  about  ten  miles  of  new  track  were  laid.  Now,  the 
new  work  done  by  the  company  was  not  entirely  confined  to  the 
construction  of  new  lines,  but  important  improvements  were 
made  in  the  entire  property. 

The  Thirty-First  Street  line,  running  from  Main  to  Indiana;  the 
Indiana  line,  running  from  Eighteenth  to  Thirty-First  Street,  and 
the  Twenty-Seventh  Street  line,  from  Prospect  to  Cleveland,  were 
the  three  lines  entirely  equipped  during  the  year.  The  company 
also  completed  the  Westport  line  from  Forty-Fourth  Street  south 
to  Forty-Seventh.  It  had  been  arranged  to  build  the  Walnut 
Street  connecting  link  from  Thirteenth  to  Nineteenth  Street, 
but  legal  difficulties  over  the  right  of  way  held  this  important 
work  back.  The  entire  length  of  track  on  Eighteenth  Street  was 
relaid;  the  arrival  of  frost  prevented  the  relaying  of  the  Nine- 
teenth Street  track.  Light  rails  in  various  parts  of  the  city  were 
replaced  with  heavier  rails — Eighteenth,  Main  and  other  streets 
seeing  the  light  rails  replaced  with  heavier  ones.  At  almost  every 
intersection  of  lines  curves  were  put  in  to  admit  of  switching  from 
one  direct  route  to  some  other,  an  improvement  that  will  enable 
the  company  to  speedily  relieve  car  shortages  which  may  from 
time  to  time  arise  on  one  line  or  the  other.  At  the  eastern  end 
of  the  Independence  line  the  track  was  doubled  from  the  Pacific 
bridge  in. 

General  as  the  improvements  were,  the  company  yet  has  two 
years'  such  work  before  it.  In  1904  Kansas  City  will  in  all  prob- 
ability, see  the  last  cable  make  its  trip. 

A  new  car  house  was  built  at  Ninth  Street,  and  an  addition  was 
built  to  the  Kaw  power  house.  An  important  work  begun  by  the 
company  was  the  construction  of  its  new  shops,  detail  description 
of  which  appears  in  the  Street  Railway  Journal  for  Dec.  7, 
1901.  The  shops  will  be  included  in  two  large  buildings  covering 
acres  of  land.  The  total  cost  of  this  work  will  aggregate 
$200,000. 

Probably  the  most  important  work  planned  for  this  year  is  the 
erection  of  an  immense  new  power  house. 



ENGINEERING  SOCIETIES 


The  Civil  Engineers'  Society,  St.  Paul,  Minn.,  held  its  annual 
meeting  at  Windsor  Hotel  on  Monday  evening,  Jan  13.  Presi- 
dent Powell  was  in  the  chair,  and  a  number  of  interesting  papers 
were  presented.  The  following  officers  were  elected  for  the  en- 
suing year:  A.  W.  Miinster,  president;  A.  R.  Starkey,  vice-presi- 
dent; G.  S.  Edmondstone,  secretary;  A.  H.  Hogeland,  treasurer; 
G.  W.  Winslow,  librarian,  and  G.  L.  Wilson,  representative  to  the 
board  of  managers  of  the  Association  of  Engineering  Societies. 
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The  Detroit  Three=Cent  Fare  Case 

The  United  States  Supreme  Court,  so  it  is  reported  at  De- 
troit, is  nearly  equally  divided  over  the  city  of  Detroit's 
suit  to  determine  whether  the  Board  of  Aldermen  has 
the  right  to  compel  the  street  railway  company  to  reduce 
the  fare  to  three  cents,  noth withstanding  the  terms  of  the 
company's  franchise.  A  Detroit  contemporary  says:  "The  court 
may  ask  for  a  re-argument  of  the  case.  Justice  Harlan  has  been 
sick  for  nearly  two  months,  which  leaves  only  eight  justices  sit- 
ting, making  an  equal  division  possible.  It's  over  three  months 
since  the  suit  was  argued,  and  it's  rare  that  the  court  takes  so 
long  to  announce  a  decision.  The  court  advanced  the  case  on 
the  docket  over  several  hundred  others  at  the  request  of  counsel, 
an  action  which  is  usually  taken  to  mean  that  the  court  consents 
to  hasten  final  disposition.  Only  in  suits  where  four  members 
of  the  court  favor  an  opinion  for  one  side  and  five  for  the  other 
are  decisions  held  back  as  the  street  railway  case  has  been." 

The  Everett=Moore  Situation 

A  meeting  of  the  bankers'  committee  in  charge  of  the  affairs 
of  the  Everett-Moore  syndicate  is  to  be  held  Thursday,  Jan.  30, 
and  it  is  said  that  little  more  can  be  done  of  a  decisive  nature 
until  the  reports  of  the  experts  concerning  the  condition  of  the 
properties  are  filed.  According  to  a  statement  made  Jan.  23  the 
committee  now  stands  ready  to  receive  all  bona-fide  bids  for  the 
purchase  of  certain  of  the  syndicate  properties.  But  negotiations 
of  such  a  character  can  hardly  be  concluded  in  the  absence  of  a 
detailed  statement  of  the  condition  of  the  properties  in  question. 
It  is  said  that  the  traction  interests  are  to  be  disentangled,  each 
one  as  a  business  proposition  of  its  own  standing.  This  being 
done,  the  situation  evolves  largely  about  the  telephone  interests. 
Mr.  Everett  is  at  present  in  New  York,  and  it  is  understood  that 
he  has  practically  been  empowered  to  further  negotiations  for  the 
sale  of  the  telephone  interests.  The  bankers'  committee  will,  of 
course,  be  accurately  informed  as  to  the  progress  made. 

Vesselmen  Solicitous 

Vesselmer.  on  the  Great  Lakes  are  viewing  with  suspicion  the 
rapidly  growing  practice  of  utilizing  water  power  for  electric 
transmission  purposes.  At  the  recent  annual  meeting  of  the  Lake 
Carriers  Association  the  report  of  the  secretary  touched  on  the 
river  and  harbor  bill  now  in  preparation  in  Congress.  The  report 
said:  "It  is  expected  that  the  new  bill  will  contain  a  section  pro- 
viding for  the  appointment  of  an  international  commission  on  the 
subject  of  lake  levels.  The  new  methods  of  developing  and  utiliz- 
ing water  powers,  particularly  in  connection  with  electric  smelting 
and  electric  transmission  of  power  to  considerable  distances,  make 
it  certain  that  at  every  point  where  there  is  a  considerable  fall  of 
water  in  the  connecting  waterways  of  the  great  lakes,  power  will  be 
developed  to  the  fullest  extent.  This  will  divert  the  water  from 
existing  channels,  and  unless  the  government  authorities  and  vessel 
interests  are  on  the  alert  to  protect  their  interests  they  will  find 
that  the  interests  of  navigation  are  injuriously  affected."  Why 
not  force  people  to  stop  drinking  lake  water? 

More  Philadelphia  Consolidation  Talk 

Ever  since  the  passage  last  summer  of  valuable  elevated  and 
surface  railway  franchise  grants  by  the  City  Council  of  Philadelphia 
in  favor  of  John  M.  Mack  and  his  associates,  there  have  been  per- 
sistent rumors  of  negotiations  for  the  sale  of  the  franchises  to  the 
Union  Traction  Company.  Almost  periodically  have  rumors  been 
renewed,  and  besides  this  there  have  been  intermittent  statements 
in  regard  to  the  plans  for  beginning  construction  work  under  the 
franchise  grants.  Of  course,  it  is  more  than  probable  that  the 
publicity  given  to  the  franchise  question  and  the  operations  of  the 
syndicate  resulted  from  ambitions  newspaper  men,  but  it  would 
seem  that  now,  for  the  first  time,  serious  negotiations  for  the  dis- 
posal of  the  franchises  have  begun.  At  the  request  of  Mr.  Mack. 
President  Parsons,  of  the  Union  Traction  Company,  called  a  meet- 
ing of  the  directors  of  that  company  for  Jan.  27,  when  it  was  said 
that  a  direct  proposal  for  consolidation  or  purchase  was  made  by 
Mr.  Mack.    In  the  many  previous  references  to  the  sale  of  the 


franchises,  the  Union  Traction  Company  has  always  been  referred 
to  as  the  purchaser  of  the  franchises,  but  it  would  now  appear  that 
the  plan  of  Mr.  Mack  and  his  associates  is  to  organize  a  new 
company  to  take  over  the  Union  Traction  and  the  franchise  rights 
that  he  and  his  associates  own.  Mr.  Mack  and  his  associates  were 
reported  to  be  in  New  York  Jan.  21,  and  a  definite  announcement 
is  expected  to  be  issued  shortly. 

An  Athletic  Young  Woman  at  the  Brooklyn  Bridge 

An  athletic  and  up-to-date  young  woman  of  Brooklyn  who  is 
compelled  to  cross  the  Brooklyn  Bridge  at  the  rush  hour  has  suc- 
ceeded in  solving  the  problem  of  always  securing  a  seat.  Now  it 
cannot  but  be  said  that  the  "gentlemen"  of  Brooklyn  are  very  un- 
gallant,  for  they  congregate  at  the  near  side  of  the  loops  at  the  Man- 
hattan terminal  of  the  Bridge,  and  board  the  surface  cars  while  they 
are  moving.  The  young  women,  ladies,  old  women  and  men  of  ad- 
vanced years  have  to  be  content  with  boarding  the  cars  after  they 
have  reached  the  far  side  of  the  loop,  and  by  this  time  there  are 
few,  if  any,  seats  left.  Now,  it  is  this  that  has  led  this  athletic  and 
up-to-date  young  woman  to  make  her  strenuous  effort.  The  car 
that  this  young  woman  takes  to  reach  her  home  comes  in  on  the 
first  loop — that  nearest  the  street.  There  are  four  loops,  and  this 
young  woman  wends  her  way  through  the  surging  mass  of  hu- 
manity until  she  has  reached  the  fourth  loop.  Mingling  with  the 
ungallant  mass  of  men  that  is  waiting  to  take  the  car  "on  the  jump," 
she  slowly,  but  surely,  succeeds  in  reaching  the  policemen  who  hold 
the  mass  from  encroaching  upon  the  roadway.  On  these  police- 
men, and  they  are  six-footers,  who  do  not  hesitate  to  punch  you  in 
the  ribs  as  a  reminder  that  you  are  too  far  on  the  road,  the  young 
woman  smiles  bewitchingly,  and  straightway  when  her  car  appears 
takes  to  the  roadway,  boards  the  car  while  moving  and  secures  a 
choice  seat.  The  long  skirts  that  it  is  said  would  hamper  women 
in  a  feat  of  this  kind  seem  to  have  no  terror  for  this  young  woman, 
and  it  is  really  pleasing  to  note  the  ease  and  dexterity  with  which 
she  boards  a  car.  It  takes  her  fully  ten  minutes,  and  requires  con- 
siderable effort  to  combat  the  masses  until  the  policemen  are 
reached,  but  it  appears  to  be  worth  both  the  effort  and  time.  Many 
members  of  the  stern  sex  undoubtedly  wish  they  could  win  favor 
with  the  police  by  bestowing  a  smile  upon  them,  while  others  no 
doubt,  after  having  been  prodded  in  the  ribs,  would  dispute  the 
right  of  the  policemen  to  do  this  were  the  law  not  on  their  side. 

 ♦♦♦  

The  Hearing  on  the  Application  of  the  New  York 
and  Portchester  Railway 

The  hearing  on  the  application  of  the  New  York  &  Portchester 
Railway  before  the  Board  of  Commissioners  of  the  State  of  New 
York,  to  construct  its  line  between  I32d  Street,  New  York  City, 
and  Portchester,  and  of  which  full  particulars  of  previous  hearings 
have  been  published  in  this  paper,  were  resumed  last  month  when 
the  briefs  of  the  applicants  and  opponents  were  filed  with  the  Com- 
missioner. At  the  hearing  the  announcement  was  made  by  William 
H.  Page,  Jr.,  counsel  for  the  United  Railway  Company,  of  New 
York,  that  that  company  desired  to  withdraw  its  opposition  to  the 
construction  of  the  road.  This  left  the  New  York,  New  Haven  & 
Hartford  Railroad  Company  as  the  only  opponent  in  the  proceed- 
ings. The  points  made  by  the  attorneys  of  this  company  were 
mostly  of  a  legal  nature,  viz.,  that  the  company  could  not  construct 
a  rapid  transit  road  in  New  York  City  except  under  the  provisions 
of  the  rapid  transit  law,  under  which  it  was  not  admittedly  pro- 
ceeding; that  certain  technicalities  in  securing  the  certificate  of  in- 
corporation had  not  been  followed  out,  and  that  in  consequence  the 
filing  of  that  certificate  was  void;  that  the  applicant  company  had 
not  fully  disclosed  all  of  its  plans,  and  that  financially  the  proposal 
was  not  practical. 

These  points  were  answered  by  the  applicant  company's  attorneys, 
who  showed  that  the  territory  through  which  the  road  passes  is  now 
without  adequate  transportation  facilities ;  that  the  New  Haven 
Company  is  incapable  of  increasing  its  existing  facilities  on  ac- 
count of  conditions  beyond  its  control ;  that  the  construction  of  the 
proposed  road  was  entirely  feasible,  and  the  estimates  of  the  proh- 
able  earnings  conservative,  and  that  public  interests  demanded  the 
granting  of  the  certificate.  The  legal  questions  brought  up  by  the 
opponents  were  all  carefully  considered  and  shown  to  be  without 
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force,  and  the  counsel  requested  the  commission  to  overrule  such 
objections  and  grant  the  certificate  on  the  ground  of  public  neces- 
sity. The  attorneys  for  the  applicant  company  also  submitted 
two  important  opinions  in  defense  of  their  legal  position.  One  of 
these  was  by  the  Hon.  Charles  Andrews,  ex-chief  judge  of  the 
Court  of  Appeals  of  New  York  State,  and  the  other  was  by  Hon. 
William  Rumsey,  ex-justice  of  the  Appellate  Division  of  the  First 
Department  of  the  Supreme  Court  of  New  York  State.  Both  of 
these  high  authorities  reviewed  the  legal  points  brought  up  by  the 
opponents  of  the  proposed  company,  and  stated  that  none  of  the 
objections  so  made  was  well  taken.  The  decision  of  the  Railway 
Commissioners  in  the  case  will  probably  be  given  early  in  Feb- 
ruarv. 



Electric  Railway  Construction  in  Ontario,  Canada 


If  the  electric  railway  projects,  for  which  charters  are  sought 
from  the  Ontario  Legislature  at  its  present  session,  or  even  a  con- 
siderable portion  of  them  are  built,  the  province  will  be  gridironed 
with  the  roads,  as  no  less  than  1046  miles  will  be  added  to  the 
electric  railway  mileage  of  the  province.  Twelve  companies  figure 
in  the  applications,  the  territory  in  which  they  are  interested  ex- 
tending from  Cornwall  to  Windsor,  and  if  all  the  projected  lines 
were  built  there  would  be  a  continuous  line  between  those  two 
points,  while  to  the  north  another  system  will  reach  from  London 
to  Owen  Sound,  skirting  the  shores  of  Lake  Huron.  American 
capital  is  said  to  be  backing  the  lines  from  Toronto  to  London 
and  Guelph  to  Waterloo.  Many  of  the  new  railways  will  tap  a 
large  amount  of  new  territory  which  at  present  has  poor  market 
communication.  The  Ontario  government  is  at  present  giving 
some  attention  to  the  consideration  of  the  rates  charged  passen- 
gers on  electric  railways,  and  it  is  expected  that  some  new  legisla- 
tion will  be  the  result,  which  would  affect  the  electric  railway 
companies  being  incorporated.  The  Ontario  Electric  Company 
is  asking  to  build  from  Toronto  to  Cornwall,  226  miles,  and  to 
Ottawa  from  Brockville,  55  miles.  The  Hamilton  Suburban  Rail- 
way is  to  run  to  Waterloo;  from  Gait  to  Guelph,  and  from  Hamil- 
ton to  Guelph,  a  distance  in  all  of  76  miles.  The  St.  Thomas 
Street  Railway  Company  wants  to  build  from  Guelph  to  Port 
Stanley  and  to  Aylmer  and  to  London,  altogether  33  miles.  The 
London  Railway  Company  desires  tc  secure  a  charter  for  114 
miles,  being  from  London  to  Glencoe,  Delaware  to  Strathroy. 
London  to  Ingersoll,  Thamesford  to  Brantford,  and  Brantford 
to  Hamilton.  The  Sandwich,  Windsor  &  Amherstburg  Railway 
wants  to  run  16  miles  to  Harrow  and  Tecumseh.  The  Morrisburg 
Electric  Railway  wants  to  run  to  Winchester,  and  to  have  a 
branch  to  Morewood,  29  miles  in  all.  The  Petrolia  Rapid  Railway 
Company  has  a  scheme  for  seven  radiating  lines,  running  68  miles, 
while  the  Goderich  Radial  lines,  along  the  shores  of  Lake  Huron, 
are  to  be  270  miles  in  length.  The  Hamilton  Radial  Company 
seeks  power  to  run  from  Mimico  to  Toronto,  and  from  Hamilton 
to  Port  Dover,  40  miles,  and  the  Toronto  &  Hamilton  Electric 
Railway  proposes  to  cover  the  40  miles  between  Toronto  and 
Hamilton. 



PERSONAL  MENTION 


MR.  R.  J.  WILSON,  of  the  Bay  of  Quinte  Railway,  has  re- 
signed from  that  company  to  accept  the  position  of  superintendent 
of  the  Oshawa  Electric  Railway  Company,  of  Oshawa,  Ont. 

MR.  WILLIAM  STEFFEN,  division  superintendent  of  the 
Cleveland  Electric  Railway  Company,  of  Cleveland,  Ohio,  died  a 
few  days  ago.  Mr.  Steffen  entered  the  employ  of  the  company  in 
1866  and  served  for  thirty-six  years  under  Superintenden,  Edwin 
Duty,  who  died  recently. 

MR.  J.  RODERICK  ROBERTSON,  of  Nelson,  B.  C.  who  was 
killed  as  a  result  of  the  explosion  in  the  Rapid  Transit  Tunnel  in 
New  York  on  Jan.  27,  was  the  representative  in  British  Columbia 
of  the  British  Electric  Traction  Company.  Mr.  W.  R.  Brixey,  of 
the  Kerite  Company,  of  New  York,  was  seriously  injured  in  the 
same  explosion. 

MR.  N.  A.  CHRISTENSEN,  of  the  Christensen  Engineering 
Company,  of  Milwaukee,  is  the  subject  of  an  interesting  biographi- 
cal sketch  published  in  the  Christmas  number  of  the  Successful 
Americans.  The  article  gives  a  sketch  of  Mr.  Christensen's  re- 
markably successful  engineering  career,  commencing  with  the  Royal 
Danish  Navy  as  naval  engineer  and  including  his  work  in  this 
country.  The  article  is  accompanied  by  an  excellent  likeness  of 
Mr.  Christensen. 

MR.  HENRY  LOCKWOOD  PRATHER.  well  known  in  elec- 
tric railway  circles  in  the  Central  West,  died  at  his  home  in  "Cleve- 
land. Jan.  18.  Mr.  Prather  gained  prominence  through  his  work 
in  electrically  welding  rail-joints.    He  spent  two  years  on  Cleve- 


land lines  in  this  work,  and  then  filled  contracts  in  a  number  of 
other  cities.  During  the  past  year  he  has  had  a  line  of  general 
equipment  and  supplies,  making  a  specialty  of  copper  contact  bonds 
of  his  own  manufacture. 

MR.  B.  H.  WARREN'S  retirement  from  the  second  vice-presi- 
dency of  the  Westinghouse  Electric  &  Manufacturing  Company  has 
brought  about  the  following  changes  in  the  organization  of  that 
concern :  Mr.  Frank  H.  Taylor,  until  recently  fourth  vice-presi- 
dent, has  been  advanced  to  the  position  of  second  vice-president, 
and  as  such  will  be  in  charge  of  the  sales  of  the  company,  and  have 
a  general  supervision  over  its  affairs.  Mr.  L.  A.  Osborne,  manager 
of  works,  has  been  made  fourth  vice-president,  in  which  capacity  he 
will  have  charge  of  the  engineering  and  producing  operations  of 
the  company.  Mr.  Arthur  Hartwell  has  been  advanced  to  the  posi- 
tion of  sales  manager,  in  charge  of  the  sales  organization.  Mr. 
Hartwell  has,  until  recently,  occupied  the  position  of  manager  of 
the  Chicago  office  of  the  company.  Mr.  Philip  A.  Lange,  until  re- 
cently general  superintendent,  has  been  made  manager  of  works,  in 
which  position  he  will  have  charge  of  the  manufacturing  depart- 
ment of  the  company.  The  organization  in  other  respects  remains 
as  heretofore.  Mr.  George  Westinghouse,  president ;  Mr.  Ph.  Ferd. 
Kobbe,  third  vice-president  and  treasurer,  in  charge  of  financial 
department ;  Messrs.  G.  W.  Hebard  and  W.  M.  McFarland,  acting 
vice-presidents ;  Mr.  T.  W.  Siemon,  assistant  treasurer ;  Mr.  A.  M. 
Mattice,  chief  engineer ;  Mr.  Charles  F.  Scott,  chief  electrician ; 
Mr.  B.  G.  Lamme,  assistant  chief  engineer ;  Mr.  James  C.  Bennett, 
auditor. 



CONSTRUCTION  NOTES 


ANNISTON,  ALA. — The  Anniston  Electric  &  Gas  Company  will  purchase 
very  shortly  about  1  mile  of  50-lb.  standard  T-rail,  to  reconstruct  a  portion 
of  its  track,  which  is  at  present  laid  with  light  T-rail.  They  will  also  pur- 
chase a  complete  car  equipment,  including  trucks,  motors  and  car  body. 

SANTA  BARBARA,  CAL.— The  Santa  Barbara  Consolidated  Street  Rail- 
way Company  is  about  to  commence  work  in  the  construction  of  a  repair 
shop  and  car  house  near  the  new  power  station.  A  large  amount  of  new  and 
repair  work  will  be  done  in  connection  with  the  improvements  to  be  made 
on  the  various  lines. 

REDDING,  CAL. — The  supervisors  of  Shasta  County  recently  passed  the 
necessary  resolution  to  permit  Boardman  Brothers  &  Company,  of  San  Fran- 
cisco, to  construct  electric  railway  lines — piovided,  of  course,  they  are  the 
highest  bidders  for  the  franchise.  The  firm  desires  a  franchise  to  construct 
an  electric  road  from  Redding  South  to  Red  Bluff,  distant  36  miles,  and  from 
Redding  west  to  Weaverville,  distant  52  miles.  Just  west  of  Middle  Creek 
station  on  the  latter  road  there  will  be  a  branch  to  Keswick.  Under  the 
franchise  work  is  to  be  commenced  within  four  months  and  completed  within 
three  years. 

LOS  ANGELES,  CAL. — The'Los  Angeles  Traction  Company  has  closed  con- 
tracts with  the  Wagner-Bullock  Electric  Company,  of  California,  for  generat- 
ing apparatus,  aggregating  S00  kw,  for  the  operation  of  its  street  railway  lines 
in  and  around  Los  Angeles,  Cal. 

WASHINGTON,  D.  C— Proposals  have  ben  issued  by  the  Washington  & 
Annapolis  Electric  Railway  Company  inviting  bids  for  grading  the  roadbed  of 
the  line  from  Chesapeake  Junction  to  Westport,  a  distance  of  31  miles.  The 
former  point  is  on  the  eastern  boundary  of  the  district  where  a  junction  is  to 
be  made  with  the  lines  of  Washington  Traction  Company.  Westport  is  near 
Baltimore,  at  the  terminus  of  the  lines  of  the  United  Railways  &  Electric 
Company's  lines.  It  is  expected  that  the  contract  will  be  awarded  some  time 
in  February,  and  the  work  of  construction  begun  at  once. 

ROME,  GA. — The  City  Electric  Railway  Company,  in  addition  to  its  pro- 
posed 3-mile  extension,  will  shortly  commence  the  reconstruction  of  5  miles 
of  track,  which  is  at  present  laid  with  30Tb.  T-rail.  The  company  will  pur- 
chase at  once  the  necessary  50-lb.  standard  T-rail,  with  joints  complete.  The 
company  will  also  purchase  some  special  track  work,  in  the  way  of  turnouts, 
switches  and  crossings. 

MACON,  GA.— The  City  Council  has  passed  an  ordinance  granting  to  the 
North  &  South  Macon  Street  Car  Company  franchise  for  the  construction  of 
electric  railway  lines  over  the  principal  streets  of  the  city.  The  franchise 
granted  carries  with  it  a  provision  that  the  entire  lines  of  the  new  company 
must  be  completed  and  in  operation  within  twelve  months  from  date  of  con- 
tract. Senator  A.  O.  Bacon  and  W.  B.  Sparks  are  among  those  interested  in 
the  company. 

CHICAGO,  ILL. — The  Southern  Railway  Company,  capitalized  at  $100,000,  has 
been  incorporated  to  build  an  electric  railway  through  Cook  County  from 
Lake  Calumet  to  Chicago.  The  officers 'and  first  board  of  directors  are:  O.  S. 
Baylies,  Joseph  Wright,  Jacob  N.  Hopkins,  Frederick  N.  Baylies  and  Charles 
T.  Allen,  of  Chicago. 

LA  SALLE.  ILL. — Right  of  way  is  now  being  secured  between  La  Salle  and 
Ottawa  for  the  Illinois  Valley  Traction  Company's  proposed  new  line.  The 
new  road  will  extend  between  Ottawa  and  Princeton,  and  the  rails  have  been 
ordered  for  early  delivery,  the  plan  being  to  begin  work  at  an  early  date. 
Among  those  interested  in  the  new  road  are:  W.  B.  McKinley,  of  Champaign, 
111.:  George  F.  Duncan  and  Edward  Woodman,  of  Portland.  Maine. 

DEKALB.  ILL. — The  DeKalb,  Sycamore  &  Northern  Traction  Company, 
with  principal  office  in  Chicago,  and  with  a  capital  stock  of  $1,500,000,  has  been 
incorporated.  The  purpose  of  the  company  is  to  construct  an  electric  railway 
from  DeKalb  to  Sycamore.  The  incorporators  and  first  board  of  directors  of 
the  company  are:  O.  S.  Baylies,  Joseph  Wright,  Jacob  H.  Hopkins,  Frederick 
N.  Baylies  and  Charles  T.  Allen,  of  Chicago. 
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EAST  ST.  LOUIS,  ILL. — The  St.  Louis  &  Belleville  Traction  Company, 
winch  operates  the  electric  lines  between  East  St.  Louis  and  Belleville,  has 
let  the  contract  for  a  new  power  house,  at  the  foot  of  the  Pittsburgh  Bluffs,  to 
Christ  Kuebelkamp  for  $40,000.  The  total  cost  of  the  improvement,  with  ma- 
chinery, will  be  $150,000. 

NOBLES VI LLE,  IND. — The  Central  Traction  Company  has  awarded  the 
contract  for  150,000  ties  for  the  Indianapolis  division  of  the  road.  The  com- 
pany has  also  awarded  the  Carnegie  Steel  Company  the  contract  for  the  rails. 
Both  contracts  call  for  immediate  delivery.  Several  companies  are  figuring 
on  the  contract  for  the  power  house,  which  is  to  be  erected  here. 

MUNCIE,  IND.— The  Muncie,  Hartford  City  &  Ft.  Wayne  Railroad  Com- 
pany is  now  preparing  the  route  of  its  line  for  actual  construction.  It  is  ex- 
pected to  begin  real  operations  in  the  early  spring,  and  the  promoters  are 
confident  of  having  the. line  in  operation  between  Muncie  and  Hartford  by 
Aug.  1.  The  road  will  be  laid  with  70-lb.  T-rail.  The  power  plant,  car  house 
and  shops  are  to  be  erected  at  Eaton,  and  the  plans  for  these  buildings  have 
been  drawn.  E.  P.  Roberts  &  Company,  of  Cleveland,  Ohio,  are  the  engineers 
for  the  road. 

DAVENPORT,  IOWA. — The  Davenport  Suburban  Railway  Company  has 
applied  to  the  City  Council  for  a  franchise  for  the  construction  of  an  electric 
railway  here.  The  plan  of  the  company  is  to  build  an  interurban  electric  rail- 
way to  connect  Davenport  and  Muscatine,  passing  through  Buffalo.  Local  and 
Muscatine  capitalists  are  interested  in  the  company,  which  is  capitalized  at 
$500,000.  Charles  G.  Hipwell,  August  E.  Steffen,  W.  P.  Halligan,  B.  F.  Auf- 
derheidc,  A.  D.  McGugin,  H.  M.  Clark  and  Richard  Schricker  are  directors  of 
the  company. 

NEW  ORLEANS,  LA.— The  New  Orleans  &  Carrollton  Railroad,  Light  & 
Power  Company  will  shortly  be  in  the  market  for  about  7000  feet  of  track, 
9-in.  girder  rail,  with  standard  joints  and  tie-rods,  to  reconstruct  its  tracks  on 
Barronne  Street.  The  rail  is  to  be  laid  in  asphalt  paving,  and  a  rail  suitable 
to  these  conditions  will  be  required.  Considerable  special  work  will  also  be 
required  to  complete  the  installation. 

NEW  ORLEANS,  LA.— The  New  Orleans  City  Railroad  is  preparing  plans 
for  seventeen  steam  railroad  crossings,  which  are  to  replace  crossings  at  pres- 
ent in  service,  and  bids  will  be  solicited  at  a  very  early  date.  The  most 
substantial  and  approved  design  of  crossing  will  be  purchased. 

NEW  ORLEANS,  LA. — The  Orleans  Railroad  Company  has  in  view  the  re- 
construction of  all  its  most  important  lines,  and  will  be  ready  to  receive  bids 
very  shortly  for  the  first  installment  of  rail,  amounting  to  500  tons,  to  be 
used  in  this  work.  During  the  year  they  will  require,  in  all,  1500  tons  more 
rail  to  complete  their  improvements,  which  will  be  ordered  as  fast  as  needed. 
The  rail  to  be  used  will'be  of  the  9-in.  side-bearing  type*  with  necessary  joints, 
and  other  appendages.    A  large  quantity  of  special  work  will  also  be  required. 

NEW  ORLEANS,  LA.— John  Biair  MacAfee,  of  Philadelphia,  has  the  con- 
tract to  build  the  New  Orleans  &  Ponchartram  Railroad.  The  first  installment 
of  track  work  ordered  will  consist  of  about  15,000  feet  of  track  of  7-in.  side- 
bearing  rail  with  the  necessary  7-in.  special  vvcrk.  Later  there  will  be  required 
a  large  quantity  of  standard  A.  S.  C.  E.  T-rail  and  special  work  of  the  same 
type.  Mr.  MacAfee  was  recently  in  New  Orleans  for  the  purpose  of  con- 
summating his  plans,  and  as  soon  as  this  has  been  done  he  will  be  ready  to 
receive  bids. 

PITTSFIELD,  MASS.— The  Pittsfield  Street  Railway  Company  has  accepted 
the  franchise  giving  the  company  permission  to  extend  its  lines  through 
Dalton. 

WARE,  MASS. — The  Hampshire  &  Worcester  Street  Railway  Company  is 
making  arrangements  to  begin  preliminary  work  for  its  proposed  electric  rail- 
way between  Ware  and  West  Brookfield.  It  is  expected  that  the  actual  work 
will  be  begun,  as  the  ground  is  in  condition  to  be  worked. 

PITTSFIELD,  MASS.— The  Western  Massachusetts  Street  Railway  Com- 
pany has  been  organized,  with  a  capital  stock  of  $300,000,  to  build  an  electric 
railway  from  the  western  terminus  of  the  lines  of  the  Woronoco  Street  Rail- 
way Company  in  Westfield  to  Russell,  Chester,  Huntington,  Becket  and  Lee, 
a  distance  of  40  miles.  Among  those  interested  in  the  company  are:  R.  D. 
Gillett,  Joseph  D.  Cadle  and  Henry  W.  Ely,  of  Springfield;  Arthur  W.  Eaton,- 
of  Pittsfield;  Franklin  Weston,  of  Dalton;  R.  D.  Rising,  of  Springfield. 

BOSTON,  MASS.— It  is  reported  that  the  Boston  Elevated  Railway  has  in 
contemplation  the  erection  of  a  seven-story  building  on  a  triangular  piece  of 
ground  owned  by  it  at  Tremont  Street,  Shawmut  Avenue  and  Pleasant  Street. 
The  tract  contains  13,826  sq.  ft.  of  land,  and  was  acquired  for  subway 
purposes. 

DETROIT,  MICH.— The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway 
Company  has  its  line  completed  between  Ann  Arbor  and  Jackson,  and  has 
begun  regular  service  between  those  points. 

LANSING,  MICH. — The  Common  Council  has  extended  the  franchise  of  the 
Lansing,  St.  Johns  &  St.  Louis  Railway  so  az  to  give  the  company  additional 
time  for  the  completion  of  its  line. 

ST.  LOUIS,  MO. — An  opinion  rendered  by  the  acting  city  counselor  to  the 
Board  of  Public  Improvements  as  to  whether  the  St.  Louis  Transit  Company  is 
authorized  under  the  Central  Traction  ordinance  to  extend  lines  state  that 
the  consolidation  remains  effective;  that  no  new  routes  can  be  built,  but  that 
necessary  curves  and  switches  for  routes  already  built  may  be  constructed. 

ST.  LOUIS,  MO. — The  Bellefontaine  car  sheds  of  the  St.  Louis  Transit 
Company,  which  were  damaged  about  $60,000  by  fire  Jan.  11,  were  visited  by 
fire  again  last  week.    The  loss  was  $2,000. 

TRENTON,  N.  J.— The  .South  Jersey  Gas,  Electric  &  Traction  Company  has 
recently  elected  new  officers.  The  company  is  now  represented  by:  A.  R. 
Kuser,  president;  Richard  Stockton,  assistant  president  ;  William  J.  Brodley, 
vice-president;  Charles  G.  Cook,  treasurer.  The  directors  are  Anthony  R. 
Kuser,  Thomas  N.  McCarter,  William  J.  Bradley,  Uzal  H.  McCarter,  Forrest 


E.  Dryden,  John  L.  Kuser,  William  J.  Thompson,  J.  J.  Burleigh,  H.  W. 
Johnson,  Charles  Watson,  Frank  Bergen,  Thomas  C.  Barr,  Barker  Gummere, 
Frank  O.  Briggs,  H.  C.  Moore,  Richard  Stockton,  J.  H.  Blackwell,  William 
L.  Elkins,  Jr.,  Stephen  Peabody  and  Robert  C.  Pruyn.  Senator  Thomas  N. 
McCarter,  of  Newark,  was  chosen  general  counsel  for  the  company. 

BUFFALO,  N.  Y. — The  petition  of  the  Buffalo,  Attica  &  Arcade  Railway 
Company  to  extend  its  line  from  Java  to  this  city  has  been  granted.  The  line 
will  run  through  Elma,  Wales,  Marilla  and  West  Seneca,  and  will  terminate 
at  Clinton  Street  and  the  city  line.  It  will  open  up  a  large  territory  of  Erie 
and  Wyoming  counties. 

NEW  YORK,  N.  Y. — The  Rapid  Transit  Subway  Company  opened  bids 
Jan.  23  for  the  erection  of  the  main  power  house  of  the  rapid  transit  road,  at 
Fifty-ninth  Street  and  Twelfth  Avenue. 

LYONS,  N.  Y. — A  hearing  will  be  given  the  Rochester,  Syracuse  &  East- 
ern Railroad  Company  by  the  State  Railroad  Commission  at  Syracuse  on 
Feb.  6.  The  purpose  of  the  company  is  to  construct  an  electric  railway  run- 
ning parallel  with  the  New  York  Central  and  the  West  Shore  Railroads  be- 
tween Rochester  and  Syracuse,  passing  through  villages  with  a  total  of  55,000 
inhabitants,  seven  of  which  have  a  total  of  18,000  inhabitants,  and  are  situ- 
ated a  mile  or  more  away  from  the  steam  railroads.  In  each  of  the  villages 
between  the  two  cities  local  franchises  have  been  granted  the  company  for 
electric  roads  to  run  through  the  villages,  connecting  the  steam  roads  with 
the  business  and  residence  portions  of  the  villages. 

NEW  YORK,  N.  Y. — The  Manhattan  Railway  Company,  which  proposes 
to  build  an  extension  of  line,  at  present  terminating  at  Third  Avenue  and 
190th  Street,  has  completed  negotiations  with  the  St.  John's  College  for  a  pur- 
chase of  a  tract  of  land  permitting  it  to  build  to  198th  Street.  From  the 
new  terminal,  to  be  known  as  Bronx  Park  station,  at  198th  Street,  there  will 
also  be  constructed  a  footbridge  across  the  Harlem  Railway  tracks  leading  to 
Travers  Street,  and  giving  access  to  the  elevated  road  from  the  Bedford 
Park  section  of  the  Bronx  between  the  new  Jerome  reservoir,  the  Botanical 
Garden,  Mosholu  Parkway  and  Kingsbridge  Road. 

SYRACUSE,  N.  Y. — The  Syracuse  and  Suburban  Railroad  Company  re- 
cently secured  a  franchise  from  the  town  of  Dewitt  for  a  line  from  Orville 
to  Jamesville,  a  distance  of  3%  miles.    Two  bridges  will  be  necessary. 

ELIZABETH  CITY,  N.  C— The  City  Council  will  give  a  hearing  Feb.  3  on 
the  franchise  application  of  the  Elizabeth  City  Electric  Railway  &  Traction 
Company,  which  was  incorporated  Dec.  13,  1901,  to  build  an  electric  railway 
here  and  in  the  suburbs.  Pending  the  action  of  the  board,  the  company  has 
not  yet  perfected  its  organization,  that  is,  officers  have  not  yet  been  chosen. 
The  capital  stock,  with  which  the  company  will  commence  business,  has  already 
been  subscribed.  The  nominal  capital  stock  of  the  company  is  $20,000;  the 
authorized  capital  stock  is  $125,000.  , 

OTTAWA,  OHIO.— It  is  reported  that  the  Toledo  &  Lima  Traction  Com- 
pany, which  is  building  a  north  and  south  line,  and  the  Defiance,  Ottawa, 
Kenton  &  Columbus  Railway,  which  is  building  an  east  and  west  line,  are 
figuring  on  building  a  joint  power  house  here. 

YOUNGSTOWN,  OHIO.— The  Mahoning  Valley  Railway  Company  is  pre- 
paring plans  for  the  erection  of  a  large  power  house  in  Youngstown,  and 
when  completed  the  present  station  at  Edinburg  will  be  used  as  a  transformer 
station.  Plans  are  also  being  prepared  for  a  fine  passenger  and  freight  station 
to  be  erected  at  the  New  Castle  terminus.  The  New  Castle  extension  will  be 
placed  in  operation  about  Feb.  1. 

SPRINGFIELD,  OHIO. — Three  distinct  companies  are  working  to  secure 
right  of  way  for  a  line  from  Springfield  to  Washington,  C.  H.,  by  way  of 
Jeffersonville  and  South  Charleston.  The  Dayton,  Springfield  &  Urbana  Rail- 
way is  figuring  on  building  a  spur  line  over  this  route. 

DAYTON,  OHIO.— Stockholders  of  the  Ft.  Wayne,  Dayton  &  Cincinnati 
Traction  Company  have  elected  the  following  officers:  Dr.  S.  George,  presi- 
dent; D.  W.  Le  Fetra,  of  New  York,  vice-president;  Charles  L.  Hyde,  Pierre, 
S.  D.,  second  vice-president;  Charles  W.  Gebhart,  secretary-treasurer,  and 
Clifford  E.  Swayne,  of  Dayton,  auditor.  The  company  is  to  construct  an 
electric  railway  to  connect  Cincinnati  and  Dayton,  Ohio,  with  Ft.  Wayne,  Ind. 

DAYTON, OHIO. — The  County  Commissioners  have  granted  the  Dayton 
&  Northwestern  Traction  Company  an  extension  of  its  franchise  for  six 
months.    Work  on  the  line  was  to  have  started  Feb.  1. 

CANTON,  OHIO. — At  the  annual  meeting  of  the  Canton-Akron  Railway 
Company  the  old  officers  and  directors  were  re-elected.  The  property  is  held 
under  option  by  the  Northern  Ohio  Traction  Company  to  be  turned  over  when 
completed.  The  contractors  will  probably  be  unable  to  complete  the  road 
before  spring,  as  an  injunction  restraining  work  has  been  granted  against 
them. 

KENTON,  OHIO.— The  Dayton  &  Kenton  Traction  Company  has  elected 
officers  and  directors  as  follows:  E.  M.  Hopkins,  of  New  York,  president; 
W.  W.  Steeles,  of  Detroit,  vice-president;  H.  S.  Forgy,  of  New  Carlisle,  Ohio, 
secretary;  C.  L.  Hubbard,  of  Dayton,  treasurer,  and  B.  H.  Rannels,  of  Day- 
ton, general  manager.  The  above,  with  C.  H.  Pomeroy,  of  Saginaw,  Mich., 
and  R.  S.  Wilcox,  of  Dayton,  are  directors. 

CLEVELAND,  OHIO.— Within  a  few  days  City  Clerk  Toland  will  advertise 
for  proposals  for  the  construction  of  electric  railway  lines  over  the  routes 
defined  in  the  so-called  three-cent-fare  ordinance  passed  by  the  City  Council. 
Bids  will  be  opened  Feb.  10.  It  is  generally  believed,  however,  that  despite 
Major  Johnson's  claims,  there  will  be  no  proposals,  since  the  requirements 
are  so  jevere  that  it  would  be  impossible  for  roads  to  pay  expenses,  to  say 
nothing  of  making  big  money. 
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The  Chicago  Grooved  Rail  Ordinance 

An  amusing  example  of  how  legislation  on  technical  and  engi- 
neering matters  can  sometimes  slip  through  without  catching  the 
attention  of  anyone  not  sufficiently  posted  on  such  matters  to  have 
its  absurdity  pointed  out  is  afforded  by  the  ordinance  which  has 
been  in  existence  in  Chicago  for  some  months,  which  specifies 
the  form  of  grooved  rail  to  be  used  on  new  tracks  laid  by  the 
street  railway  companies.  The  form  of  grooved  rail  specified  is  a 
guard  rail  as  designed  for  use  on  curves  only.  The  man  who 
drafted  the  ordinance  must  have  taken  the  first  section  he  found 
that  looked  anything  like  a  grooved  rail  and  stuck  it  in  the  ordi- 
nance. How  such  an  ordinance  could  pass  without  catching  the 
eye  of  the  city  engineer  or  commissioner  of  public  works  it  is 
difficult  to  see,  but  perhaps  is  on  a  par  with  the  Indiana  legislature 
bill  which  made  the  ratio  of  the  diameter  of  the  circle  to  the  cir- 
cumference 3.2.  Of  course,  when  it  came  to  a  question  of  laying 
these  rails,  the  street  railway  companies  called  the  attention  of 
the  city  authorities  to  the  fact  that  guard  rails  for  curves  were 
utterly  impracticable  for  straight  line  work.  The  commissioner  of 
public  works,  in  consequence,  lja*-made  a  report- to  the  Council 
that  a  grooved  rail  should  be  adopted  which  would  \iot  prove  as 
costly  and  unserviceable  as  that  ordered  by  the  Council  two  years 
ago. 


Shorter  Hours 

Many  of  our  readers  will  recall  that  delightful  remark  of  Charles 
Lamb  when  remonstrated  with  at  the  old  India  House  for  coming 
so  late  in  the  morning:  "He  tried  to  make  up  for  it  by  going 
away  earlier  in  the  afternoon,"  or  words  to  the  same  charming 
effect.  The  new  Greater  New  York  commissioner  of  bridges,  Mr. 
Lindenthal,  seems  to  be  in  very  much  the  same  frame  of  mind,  for 
he  suggests  that  the  crush  on  the  Brooklyn  Bridge  could  be  less- 
ened "if  people  will  leave  their  homes  a  little  earlier  in  the  morn- 
ing, or  their  offices  in  the  afternoon,  before  the  great  rush  comes." 
Now  that  is  excellent  philosophy  and  a  really  happy  thought, 
but  after  all,  how  many  Brooklynites  can  live  up  to  it?  The 
latest  census  statistics  show  that  the  tendency  to  be  late  in  bed  in 
the  morning  is  as  strong  in  1902  as  it  was  In  1802;  and,  besides,  the 
milkman  cannot  be  hurried.  Then  in  the  afternoon,  most  of  us 
would  like  to  break  away  about  3.30  and  do  a  spin  in  the  parks  in 
an  automobile,  or  up  to  the  speedways  behind  a  pair  of  spank- 
ing trotters;  but  somehow  our  consciences,  our  chiefs  and  our 
creditors  hold  us  down  to  the  desk  until  the  rush  lines  are  formed; 
so  we  have  all  to  take  our  part  in  the  "strenuous  life"  that  ex- 
hibits itself  about  5.30  to  6.30.  Of  course  President  Greatsinger 
is  responsible  for  all  this,  but  we  might  hint  to  our  friends  on  the 
daily  press  that  he  is  no  lover  of  such  Matterhorn  peaks  in  the 
load  as  show  up  in  the  rush  hours,  and  would  like  nothing  better 
than  to  have  the  travel  spread  equally  and  evenly.  Possibly  he 
has  a  lurking  regret  that  half  the  population  does  not  work  days, 
while  the  other  half  works  nights. 

Assaulting  a  Car 

In  Europe,  it  is  generally  understood,  a  person  who  gets  run 
over  is  at  risk  also  of  being  punished  for  causing  the  accident. 
Up  in  Montreal  a  motorman  of  French  extraction,  recently  ar- 
rested, must  wish  that  some  such  law  applied  there.  It  appears 
from  the  narrative  before  us,  that  one  night  about  9  o'clock,  when 
he  was  running  his  car  up  St.  Denis  Street,  he  saw  a  woman  leave 
the  sidewalk  in  the  middle  of  a  block  and  start  to  cross  the  street. 
There  was  barely  room  to  stop,  and  he  was  afraid  that  if  he  tried 
to  stop  she  would  be  struck  by  the  fender;  also  he  thought  she 
would  see  the  car  and  keep  off  the  track.  He  therefore  decided  to 
go  on,  and  would  have  got  past  safely,  but  the  woman,  who  was 
not  looking  in  front  of  her,  actually  ran  against  the  side  of  the 
car.  The  shock  threw  her  down,  and  she  received  some  slight 
scratches,  which  may,  perhaps,  have  hastened  her  death  from 
pneumonia,  which  she  was  suffering  from  at  the  time.  The  jury 
heard  the  evidence,  and  much  to  the  coroner's  surprise,  decided 
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on  a  verdict  of  criminal  homicide  against  the  motorman,  because 
he  did  not  stop  when  the  woman  left  the  sidewalk.  Now,  while 
we  are  sorry  for  the  woman,  that  seems  hard  on  the  motorman. 
As  the  evidence  shows,  the  woman  actually  ran  headlong  into  the 
car.  If  every  motorman  is  to  stop  every  time  a  pedestrian  near  by 
leaves  the  sidewalk,  street  railway  companies  may  as  well  go  out 
of  business,  or  at  least  may  as  well  give  up  trying  to  maintain  a 
schedule.  The  implication  otherwise  as  to  the  utter  irresponsi- 
bility of  foot  passengers  is  the  height  of  the  absurd  and  ridiculous. 

Niagara  Power 

For  some  time  past  the  public  has  been  familiar  with  the  fact 
that  the  energy  of  Niagara  is  largely  used  in  the  vicinity  of  the 
Falls  to  propel  street  cars,  and  is  also  transmitted  in  bulk  to 
Buffalo  for  similar  work  there.  Over  on  the  Canadian  side  also 
is  to  be  found  an  excellent  trolley  road  paralleling  the  river  from 
Chippewa  to  Queenston  and  driven  by  Niagara  power.  The  real 
Canadian  development  of  Niagara  energy  is  only  now  about  to  be- 
gin, however,  the  Canadian  Niagara  Power  Company  having  just 
ordered  from  the  General  Electric  Company  three  huge  gener- 
ators of  10,000  hp  each,  12,000  volts.  These  machines  are  in 
nominal  rating  the  biggest  of  their  kind  ever  built,  and  aside 
from  their  size  and  the  high  pressure  generated  within  the  arma- 
ture, they  are  also  interesting  because  of  the  fact  that  while  attached 
to  turbines  on  a  vertical  shaft  the  field  will  revolve  and  be  inside 
the  armature.  In  this  the  machines  are  of  course  a  distinct  de- 
parture from  the  present  Niagara  generators.  For  this  preliminary 
30,000  hp  little  local  use  is  apparent,  and  this  gives  color  to  the 
reports  that  a  good  deal  of  it  is  intended  for  street  railway  and 
lighting  work  in  Toronto.  In  reality,  steps  are  already  being  taken 
in  that  progressive  Canadian  city  to  handle  the  power  on  its  arrival. 
The  distance  is  around  eighty  miles,  and  California  has  long  since 
proved  that  a  power  transmission  of  that  range  is  well  within 
practical  work.  If  Toronto,  why  not  Rochester,  where  curiously 
enough,  a  large  steam  electric  plant  has  just  been  put  down  close 
to  the  Genesee  Falls,  in  the  belief  that  it  can  compete  on  equal 
terms  under  existing  conditions,  all  the  available  water  power 
being  taken  up.  If  Niagara  were  called  in  to  redress  the  balance 
the  Rochester  cars  might  well  hum  to  its  music,  and  we  should  hate 
to  see  the  Toronto  cars  be  the  recipients  of  Niagara's  limitless 
bounty  and  Rochester  excluded.  An  eye  must  be  kept  on  our  en- 
terprising Canadian  friends. 

Returning  Fares 

It  is  without  doubt  very  annoying  to  be  delayed  on  a  street 
car  trip,  but  the  suggestion  that  the  operating  company  should 
be  mulcted  or  fined  under  any  circumstances  for  blockade  seems 
lacking  in  the  elements  of  equity  and  justice.  We  note  however 
that  an  amendment  to  the  railroad  law,  designed  to  secure  to 
passengers  on  street  railroads  in  New  York  City  the  return  of 
fare  when  blocks  or  delays  occur,  has  been  introduced  in  the 
Assembly  by  Mr.  Richter.  It  provides  that  in  case  the  car  in 
which  a  passenger  is  riding  is  delayed  ten  minutes  or  more,  the 
fare  must  be  returned  if  requested.  However,  another  provision 
of  the  law  gives  the  company  authority  to  issue,  in  lieu  of  the 
money  paid,  tickets  or  coupons  entitling  the  passenger  to  a  ride 
on  the  lines  of  the  corporation  at  any  time.  A  penalty  of  $25  for 
violations  of  the  act  is  provided.  Now  the  difficulty  with  all  such 
measures  lies  in  their  application,  and  it  is  easy  to  see  that  many 
difficulties  and  troubles  would  arise  in  the  execution  of  this 
scheme.  No  account  is  taken  of  the  exterior  cause  of  delay — a 
fire,  fallen  horse,  an  explosion,  a  snow  storm,  a  parade — nor  of 
the  complications  between  conductors  and  passengers.  Besides, 
if  the  principle  is  right,  it  is  as  right  for  five  minutes'  delay  as  for 
ten;  but  the  proposed  law  recognises  no  salvage  below  9.59%. 
The  loss  and  the  inconvenience  to  a  street  car  system  arising  from 
such  a  delay  are  quite  overlooked,  the  idea  or  spirit  of  this  legis- 
lation being  that  the  company  really  takes  a  delight  in  having  its 
cars  stalled.    The  flat  rate  of  fare  that  prevails  in  America  in 
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reality  waives  aside,  by  mutual  consent,  the  question  of  the  dis- 
tance covered,  and  hitherto,  so  far  as  we  are  aware,  has  taken  no 
account  of  time.  We  have  never  heard  of  the  application  of  such 
a  law  on  steam  railroads,  yet  it  may  be  suspected  that  a  very 
large  average  of  trains  fail  in  keeping  to  the  advertised  schedule; 
while  a  street  car  has  virtually  no  schedule  so  far  as  the  public  is 
concerned,  and  simply  starts  out  to  do  its  best  each  run. 

Condition  of  Chicago  Cable  Lines 

Mayor  Harrison,  of  Chicago,  recently  delegated  to  City  En- 
gineer Erickson  the  task  of  reporting  on  the  physical  condition 
of  the  cable  lines  operated  by  the  Chicago  City  Railway  and  the 
Chicago  Union  Traction  Company,  the  Mayor's  talk  at  the  time 
being  that  he  was  going  to  get  definite  data  with  which  to  force 
the  companies  immediately  to  give  better  service  on  the  cable 
lines  without  waiting  for  franchise  renewals.  The  findings  of  the 
report,  however,  affords  little  assistance  to  the  Mayor  in  his 
attempts  to  force  the  companies  to  do  to-morrow  what  it  will  take 
several  years  of  reconstruction  and  refinancing  to  accomplish.  It 
mainly  states  some  of  the  cold  engineering  facts  which  have  been 
evident  to  an  unprejudiced  scientific  observer  for  some  time  and 
which  the  street  railway  companies  have  reiterated  many  times. 
One  of  these  findings  is  that  the  present  cable  systems  are  being 
worked  to  the  limit  of  permissible  overload  and  even  above,  and 
that  provisions  for  properly  handling  traffic  cannot  be  made  with- 
out a  change  of  electric  traction,  or  putting  in  more  downtown 
loops.  The  report  states  that  the  present  cable  conduits  could  not 
be  used  for  an  underground  trolley  system  because  the  yokes  are 
not  strong  enough.  This  came  as  somewhat  of  a  surprise  to  those 
like  Mayor  Harrison,  who  demand  a  great  change  in  a  week. 
There  having  been  many  breakdowns  or  interruptions  to  traffic  on 
the  Northside  cable  lines  the  past  year,  Mr.  Erickson  made  that 
a  feature  of  his  report,  and  here  are  the  figures  unvarnished  by  the 
daily  press: 

Accidents  to  various  Northside  cables   16 

Accidents  to  rolling  stock  and  equipment,  delaying  for  four 

minutes    156 

Delays  caused  by  overloaded  and  broken  vehicles  on  the 

tracks    1,084 

From  this  it  is  seen  that  the  greater  part  of  the  breakdowns 
with  which  the  road  is  credited  are  due  to  no  fault  of  the  com- 
panies. While  the  car  and  cable  breakdowns  are  high,  it  is  to  be 
considered  that  the  burning  of  one  of  the  large  car  houses  neces- 
sitated the  hustling  out  of  a  lot  of  old  worn  out  rolling  stock  and 
that  the  cables  are  overloaded.  The  point  of  interest  is  that  the 
greater  part  of  the  delays  could  be  prevented  by  proper  municipal 
regulations  well  enforced  as  to  the  driving  and  loading  of  teams. 
As  to  the  impossibility  of  using  the  present  cable  conduits  for  un- 
derground trolley  conductors,  it  has  been  evident  to  those  familiar 
with  the  subject  for  years  that  the  use  of  present  cable  conduits 
for  such  a  purpose  would  be  extremely  bad  engineering  aside  from 
the  question  of  mechanical  strength  of  the  yokes  and  conduit. 
It  is  a  very  common  occurrence  to  see  a  cable  conduit  two-thirds 
full  of  water  in  that  city.  Operations  under  such  conditions  in 
New  York  has  been  found  out  of  the  question,  all  reports  to  the 
contrary  notwithstanding.  Whether  it  would  be  possible  by  en- 
tirely rebuilding  the  conduits  and  enlarging  all  the  sewers,  drain- 
ing the  streets  on  which  conduit  is  placed,  is  not  by  any  means 
certain,  because  the  level  character  of  the  city  makes  rapid  drain- 
age difficult.  If  the  underground  trolley  is  practicable  in  Chicago 
it  will  only  be  by  virtue  of  a  modification  of  the  sewer  system 
at  enormous  expense.  The  trial  of  the  underground  trolley  on  the 
downtown  streets  of  Chicago,  however,  seems  imminent  in  view 
of  the  state  of  public  opinion  there  as  to  the  terms  of  franchise 
renewals. 

Super=Strenuousness 

A  list  of  the  apostles  of  "the  strenuous  life"  during  the  last 
century  includes  many  of  the  highest  thinkers  and  noblest  actors 
in  modern  affairs,  and  their  inspiring  words  and  acts,  as  well  as 


STREET  RAILWAY  JOURNAL. 


February  8,  1902.] 


STREET  RAILWAY  JOURNAL. 


177 


those  of  their  disciples,  have  advanced  human  progress  and  activ- 
ity and  have  been  a  source  of  inspiration  to  many  in  the  battle  of 
life.  Followers  of  this  doctrine,  so  long  as  they  confine  their  ef- 
forts within  reasonable  limits,  win  the  admiration  of  their  fellow 
citizens;  but  there  is  a  point  where  the  strenuous  life  begins 
to  become  a  nuisance  and  beyond  this  point  develops  into  what 
has  been  wittily  denominated  as  "super-strenuousness."  This 
term  was  originated,  or  at  any  rate  was  introduced  to  the  public 
last  week,  in  an  after-dinner  political  speech  by  the  Hon.  John  S. 
Wise,  the  well-known  lawyer  of  New  York,  who  will  long  be 
remembered  by  street  railway  companies  for  the  prominent  part 
which  he  played  during  the  early  development  of  electric  railways, 
by  defending  their  legal  status  against  telephone  damage  suits. 
As  defined  by  Mr.  Wise,  the  word  "super-strenuousness"  means 
a  form  of  lunacy  in  which  the  victim  imagines  that  his  duty  con- 
sists in  opposing  and  legally  attacking  anybody  and  everybody 
whose  acts  happen  to  run  counter  to  his  own  preconceived  and 
often  absurd  notions  of  legal  or  civic  ethics.  In  carrying  the  di- 
agnosis further  it  will  be  found  that  super-strenuousness,  although 
prevalent  to  some  extent  in  all  conditions  of  life,  is  a  malady  to 
which  certain  city  officials  are  particularly  subject,  and  it  is  here 
that  this  particular  form  of  insanity  directly  affects  the  public 
more  than  when  its  possessor  occupies  a  private  capacity  in  the 
community.  The  symptoms  of  this  disease  in  the  case  of  a  public 
official,  such  as  a  District  Attorney  or  Mayor  for  example,  espe- 
cially when  it  is  accompanied  with  or  complicated  by  megalomania, 
are  usually  violent  attacks  against  public  service  corporations  of 
various  kinds  and  demands  that  such  corporations  introduce 
radical  innovations  or  impossibilities  in  their  methods  of  opera- 
tion. All  such  changes  are  urged  nominally  for  the  benefit  of  the 
public,  but,  in  reality,  are  of  such  a  nature  as  to  hamper  the  serv- 
ice of  these  corporations  so  that  they  are  unable  to  give  as  good 
facilities  in  the  way  of  transportation  to  the  public  as  they  could 
do  if  they  were  more  free. 

This  disease  is  not  confined  to  any  one  section  of  the  country, 
nor  to  large  cities,  but  is  perhaps  more  noticeable  in  officials 
selected  from  that  portion  or  class  of  the  community  which  con- 
siders that  it  has  a  monopoly  of  all  the  political  wisdom  and  virtue 
of  the  nation  and  that  the  future  salvation  of  the  city,  town,  or 
body  politic  to  which  its  members  belong  demands  the  elevation 
to  office  of  them  or  their  adherents.  The  fact  that  persons  af- 
flicted with  this  trouble  act  on  mistaken  notions  of  justice  does 
not  mitigate  the  seriousness  of  the  results  of  their  action;  in  fact, 
it  tends  to  aggravate  them  in  that  it  causes  them  to  retain  the 
sympathy  to  a  considerable  extent  of  the  unthinking  portion  of 
the  community  until  every  section  of  their  fellow  citizens  has  been 
subjected  to  annoyance  or  attack  through  their  misguided  efforts 
in  the  direction  of  super-strenuousness. 

Replacing  Wheels 

One  of  the  important  items  in  the  wheel  account  is  the  cost 
of  replacing  wheels.  More  accurately  speaking,  it  is  the  cost  of 
taking  out  one  pair  of  wheels  and  putting  in  another  pair.  In  this 
cost  are  included  the  items  of  pressing  off  the  old  wheels  and 
pressing  on  the  new. 

Almost  all  roads  keep  records  showing  the  cost  of  "taking  out 
old  wheels."  The  figures  differ  so  widely  that  an  expert  would 
never  be  able  to  identify  them  on  an  account  sheet.  The  improve- 
ment which  has  taken  place  in  shop  facilities  during  the  last  half- 
dozen  years,  however,  has  greatly  reduced  the  average  expense 
and  time  of  this  operation.  It  is,  nevertheless,  even  in  the  best 
shops,  sufficiently  costly  to  have  a  material  bearing  on  the  cost  of 
wheels  and  the  value  of  a  guaranteed  mileage. 

Opinions  on  the  cost  are  interesting,  though  they  do  not  always 
form  a  safe  basis  for  estimating.  They  are  of  value  because  they 
show  how  men  feel  in  regard  to  this  item  of  expense.  On  one 
large  system  one  of  the  men  in  charge  of  a  shop  estimated  that  he 
could  replace  wheels  for  $1.50  per  pair.  Several  gentlemen  from 
Eastern  roads  thought  it  would  cost  them  about  $3.50,  From 


some  of  the  smaller  roads  estimates  reached  $5,  and  it  was  con- 
ceded that  on  the  lines  which  were  generally  lacking  in  facilities 
the  expense  could  not  be  less  than  $6. 

The  following  figures,  furnished  by  Mr.  Bodler,  of  the  North 
Jersey  company,  are  interesting  because  they  show  accurately 
what  may  be  done  when  every  detail  of  the  operation  has  been 
brought  down  to  the  lowest  practicable  figure.  The  facilities  of 
the  shop  are  of  the  most  complete  kind: 


Raising  and  lowering  the  body,  double-truck  car   $.10 

Replacing  gear  02 

Replacing  gear  pan  16 

Oiling  two  boxes  08 

Handling  driving  wheel  34 

Pressing  off  one  pair  09 

Pressing  on  one  pair  10 

Fitting  wheels  at  8  cents  each  16 

Facing  wheels  at  8  cents  each  16 


Total   $1.81 


The  above  figures,  as  stated,  are  for  handling  driving  wheels. 
For  the  pilot  wheels  of  a  maximum  traction  truck  some  of  the 
items  would  disappear,  while  the  cost  of  "handling"  would  be  re- 
duced from  34  cents  to  24  cents. 

Raising  and  lowering  the  car  body  by  hand,  if  the  power  jacks 
were  not  in  operation,  would  cost  24  cents,  instead  of  10  cents.  It 
will  be  understood  that  these  are  piece-work  prices,  and  that  the 
figures  given  are  those  actually  paid  out  for  labor.  There  is  noth- 
ing charged  for  use  of  machinery  nor  for  wear  and  tear.  There 
ought,  perhaps,  to  be  an  item  covering  the  time  that  the  car  is  out 
of  service.  The  figures  given  above,  of  $1.81  for  taking  out  and 
replacing  driving  wheels  is  probably  as  small  as  can  be  found  on 
any  of  our  large  street  railway  systems.  The  $3.50  which  has 
often  been  stated  as  the  average  cost  may  be  accepted  as  not  far 
out  of  the  way  for  roads  with  fair  facilities. 

These  figures  have  a  most  important  bearing  on  the  value  of 
wheels  to  a  road,  and  the  form  of  guarantee  most  advantageous. 
When  these  wheels  are  required  to  make  a  given  mileage,  $7 
must  be  added  to  the  cost  of  the  wheels  to  pay  for  replacing  those 
worn  out  in  obtaining  the  mileage.  Slight  differences  in  the  price 
per  wheel  cut  no  figure  whatever  compared  with  durability.  A 
wheel  which  will  average  40,000  miles  is  much  cheaper  than  a 
guarantee  for  80,000  miles  which  requires  an  average  of  three 
wheels  to  make  it  good.  The  North  Jersey  Company  for  ex- 
ample would  find  the  40,000  mile  wheel  cheaper  by  $1.81  than  the 
other.  For  roads  possessing  less  perfect  appliances  the  advantage 
of  the  40,000  mile  wheel  in^ money  would  be  still  greater,  ranging 
from  the  average  of  $3.50  to  the  maximum  of  $6.  In  other 
words,  buying  merely  on  mileage  may  give  a  road  a  large  num- 
ber of  wheels  for  its  money  and  a  very  poor  bargain  as  well. 

As  already  stated,  there  is  another  item  that  under  some  circum- 
stances may  be  of  considerable  importance.  That  is  the  delay  of 
the  car  caused  by  sending  it  to  the  shop  for  repairs.  As  facilities 
are  more  limited  the  time  required  for  changing  wheels  increases 
and  ears  are  kept  out  of  service  long  enough  to  make  the  delay 
inconvenient.  This  should  have  a  monetary  value  assigned  it. 
On  large  systems  with  central  shops  where  the  fitting  is  done 
the  item  of  transportation  properly  comes  up  for  consideration. 
It  is  true  that  when  the  wheels  come  out  many  other  things 
usually  receive  attention,  so  that  the  cost  of  sending  the  cars  from 
their  regular  lines  to  the  repair  shop  does  not  get  much  considera- 
tion. On  a  large  system,  to  send  a  car  from  a  branch  to  the  cen- 
tral shop  5  miles  away  and  to  bring  it  back  again  is  an  item  large 
enough  to  need  attention,  and  part  of  it  at  least  should  appear 
in  the  wheel  account. 

One  thing  is  highly  desirable,  every  item  going  to  make  up  the 
cost  of  changing  wheels  should  be  known  and  should  appeal-  in 
the  cost  of  wheels.  If  this  were  done  it  would  be  more  easily  pos- 
sible to  determine  the  exact  cost  of  car  wheels  per  1000  miles  run 
or  per  1,000,000  miles  run,  which,  to  the  street  railway  manager,  is 
much  more  important  than  the  price  per  pound, 
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Construction  of  the  New  Car  House  of  the  Chicago  City 

Railway 

The  new  car  house  now  being  completed  at  Seventy- Seventh  Street 
and  Wentworth  Avenue  by  the  Chicago  City  Railway  Company  is 
attracting  much  interest  among  street  railway  men  visiting  Chi- 
cago, because  it  embodies  in  material  form  the  ideas  as  to  what  is 
best  in  car  house  construction  resulting  from  the  years  of  practical 
experience  in  such  matters  enjoyed  by  Captain  Robert  McCulloch, 
general  manager  of  the  Chicago  City  Railway,  and  his  associates. 

"The  car  house  is  being  built  as  well  as  we  know  how  to  build  it," 
said  Capt.  McCulloch,  and  an  inspection  of  the  work  in  progress  and 
completed  shows  that  this  is  very  well  indeed. 

The  Chicago  City  Railway  some  time  ago  purchased  the  entire  block 
of  land  bounded  by  Seventy-Seventh  Street  on  the  north,  Seventy- 
Eighth  Street  on  the  south,  Wentworth  Avenue  on  the  east  and 


of  glass  tile.    The  only  wood  in  the  construction  of  the  building  is 

in  the  window  casings. 

The  construction  of  tracks  and  pits  is  especially  notable.  While 
the  arrangement  is  not  new,  the  construction  employed  to  carry  out 
the  arrangement  is  rarely  as  thorough  as  in  this  case.  The  entire 
space  under  the  car  house  is  a  continuous  open  pit,  broken  only  by 
the  iron  pillars  6  feet  apart  under  each  rail.  Figs.  2,  3  and  4  illus- 
trate three  stages  in  the  process  of  construction  and  explain  the 
methods  of  construction  more  fully  than  words.  The  flooring  be- 
tween pits  is  a  solid  concrete  arch  supported  by  the  flanges  of  the 
rails.  In  Fig.  2  the  work  has  progressed  to  the  stage  where  the  rails 
(which  are  A.  S.  C.  E.  standard  section,  100  lb.  T)  have  been  laid 
on  the  cast  iron  columns  which  support  them.  These  columns  are 
placed  6  feet  apart  under  each  rail  and  each  rests  on  a  block  of 
stone  for  a  foundation.  When  the  concrete  to  make  the  floor  of 
the  pit  is  laid  the  basis  of  these  columns  are  buried  6  inches  in  the 
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FIG.  I.— INTERIOR  VIEW  OF  NEW  CAR  HOUSE 


Vincennes  Road  on  the  west.  This  leaves  room  not  only  for 
more  than  doubling  the  present  large  car  house  which  has  over  two 
miles  of  storage  track,  but  also  for  the  general  repair  shops  of  the 
road  which  are  to  be  built  adjoining  the  present  car  house.  The  pres- 
ent repair  shops  at  Twentieth  and  Dearborn  Streets  are  dark  and 
antiquated  and  entirely  unsuited  to  a  modern  electric  road.  The 
new  tract  of  land  is  located  on  the  open  prairie  not  far  from  the 
suburb  of  Auburn  Park  at  the  southernmost  part  of  the  Chicago 
City  Railway  Company's  territory. 

The  car  house  now  being  built  consists  of  six  bays,  with  five 
tracks  in  each  bay.  Each  bay  is  separated  from  the  adjoining  ones 
by  a  brick  wall  through  which  there  is  but  one  door  for  the  passage 
of  workmen  from  one  bay  to  another.  Each  bay  is  therefore  inde- 
pendent of  the  others  as  far  as  fire  is  concerned.  The  length  of 
each  of  the  tracks  in  a  bay  is  353  feet  and  a  bay  gives  trackage 
enough  to  store  thirty-four  of  the  new  long  double-truck  cars,  such 
as  were  recently  put  on  the  Wentworth  Avenue  line  and  for  the 
storage  of  which  this  car  house  was  built.  The  capacity  of  the  entire 
car  house  will  therefore  be  204  cars.  The  construction  of  building 
adopted  is  shown  in  the  accompanying  general  view  of  the  interior 
of  one  bay,  Fig.  1.  The  roof  is  of  French  A  tile  supported  on  iron 
framework.  In  the  roof  are  a  number  of  diamond-shaped  skylights 


concrete  floor.  The  rails  are  held  on  top  of  the  columns  by  four 
bolts  of  special  design,  which  have  heads  like  a  railroad  spike  for 
holding  the  flange  of  the  rail.  Between  the  rails  which  support 
the  concrete  arch  floor  the  rails  are  kept  from  spreading  and  letting 
down  the  arch  by  2V2  by  3  inch  angle-irons,  as  seen  in  Fig.  2.  In 
Fig.  3  the  temporary  wood  floor  work  for  supporting  the  concrete 
arches  before  they  dry  is  partly  in  place,  and  in  Fig.  4  the  com- 
pleted floor,  with  temporary  floor  removed,  is  shown.  A  wire  net 
is  laid  in  the  middle  of  each  of  these  concrete  arches.  The  arches 
are  given  a  crown  of  1  inch  between  rails  for  good  drainage  in 
washing  cars.  This  crown  is  not  necessary  for  strength,  but  only 
for  drainage.  The  pits  are  4  ft.  6  ins.  deep,  measured  from  the  top 
of  the  rail.  The  use  of  concrete  arches  and  iron-supporting  pillars 
gives  a  greater  head-room  in  the  pit  between  tracks  than  could  be 
secured  by  the  common  practice  of  placing  stringers  under  each 
rail. 

The  pit  floor  is  designed  for  quick  drainage  and  has  a  number  of 
sewer  connections  to  which  all  water  used  in  car  washing  will  be 
run.  Down  the  center  of  each  bay  is  a  2-in.  water  pipe  with  frequent 
hose  connections  for  car  washing. 

The  tracks  are  spaced  11  ft.  between  centers  which  gives  plenty  of 
room  to  walk  between  the  widest  cars  used.  There  are  no  transfer 
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tables.  The  cars  enter  from  the  eastern  or  Wentworth  Avenue 
side  over  switches  and  curves  entirely  outside  the  house.  Entrance 
if  had  from  the  outside  to  four  of  the  five  tracks  in  a  bay.  The 
fifth  or  middle  track  cannot  be  en- 
tered directly  from  the  street,  but  is 
leached  by  cross-over  switches  placed 
near  the  doors.  These  doors  are  the 
Kinnear  rolling  type  and  each  27-ft. 
door  covers  two  tracks,  leaving  but 
one  pillar  (in  the  middle)  at  the  car 
house  entrance.  At  the  west  end  of 
the  house  it  is  expected  some  time  to 
build  another  house  of  greater  capac- 
ity than  this  and  the  tracks  will  be 
continued  through  to  the  new  house. 
At  this  end  there  is  a  Kinnear  roll- 
ing door  for  each  track. 

The  overhead  construction  at  the  en- 
trance to  the  house  would  have  been 
very  complicated  had  regular  pull-offs 
been  used  at  each  curve  into  the  house. 
Fig.  S  shows  the  arrangement  which 
was  adopted,  the  curves  in  the  fore- 
ground having  been  completed,  the 
span  wires  only  being  shown  in  the 
background.  The  plan  as  shown  is 
to  run  span  wires  through  both  ways 
at  right  angles  to  each  other  and  hang 
the  trolley  wire  curves  from  these. 

Very  little  repairing  will  be  done  in 
this  car  house,  but  in  one  corner  of 
some  of  the  bays  will  be  two  sets  of 
hydraulic  jacks  for  lifting  car  bodies, 
so  that  the  trucks  can  be  run  out  from 
under.  The  cylinders  of  these  jacks 
are  in  the  pit  and  the  pistons  (which 
are  shaped  on  top  to  receive  the  cross 
timbers  placed  under  the  car  body 
when  it  is  to  be  lifted)  rise  out  of  the 

concrete  floor  between  the  tracks.  The  jacks  are  worked  by  oil 
pressure  supplied  by  a  pump  driven  by  an  electric  motor. 

Taken  altogether,  this  car  house  probably  represents  as  thor- 


The  Everett-Moore  Situation 


In  a  conversation  with  a  correspondent  of  this  paper,  Chairman 


FIG.  3.— GETTING  READY  TO  LAY  CONCRETE  FLOOR 


ough  a  job  of  car  house  construction  as  can  be  found  in  this  coun- 
try. General  Manager  Robert  McCulloch  determined  upon  the 
various  details  and  C.  E.  Lund,  civil  engineer  of  the  company,  has 
had  charge  of  the  work. 


FIG.  2. — BEFORE  LAYING  CONCRETE'FLOOR 

Newcomb,  of  the  bankers'  committee,  in  charge  of  Everett-Moore 
affairs,  took  occasion  to  deny  the  truth  of  certain  alleged  inter- 
views sent  out  in  press  despatches  during  the  past  week.  He 

stated  that  he  had  never  intimated 
that  all  of  the  properties  owned  by  the 
syndicate  are  to  be  disposed  of  in  two 
lumps,  and  that  he  had  never  said  that 
the  Elkins-Widener  syndicate, of  Phila- 
delphia, had  submitted  a  formal  propo- 
sition for  the  purchase  of  the  traction 
properties. 

He  said  that  it  had  never  been  the 
intention  of  either  the  syndicate  or  the 
bankers  to  dispose  of  all  the  proper- 
ties controlled.  The  members  of  the 
syndicate  are  now  desirous  of  going 
out  of  business  and  the  bankers  have 
no  wish  to  take  the  ownership  of  the 
properties  away  from  Cleveland.  It  is 
simply  a  question  of  selling  enough  of 
the  properties  to  clean  up  the  debts  of 
the  syndicate  in  the  quickest  and  most 
desirable  manner  possible.  If  the  sale 
of  the  telephone  properties  will  yield 
the  best  results,  this  will  be  done  and 
the  traction  properties  retained,  and 
vice  versa.  It  is  hardly  probable  that 
either  of  the  systems  will  be  split  up, 
since  they  will  bring  a  better  figure  in 
a  lump.  At  the  same  time  there  is 
barely  a  possibility  that  all  of  the  syn- 
dicate holdings  may  be  sold;  that  is  if 
sufficiently  attractive  figures  were 
offered.  But  in  view  of  the  general 
situation  it  is  hardly  possible  that  prop- 
ositions will  be  made  large  enough 
to    warrant    selling    out  everything'. 

It  is  admitted  that  representatives  of 
the  Elkins-Widener  syndicate  are  going 
over  all  of  the  traction  properties  with 
a  view  of  determining  their  worth,  in  order  that  a  proposition  for  their 
purchase  may  be  made,  but  no  propositions  have  yet  been  submitted 
to  the  committee  with  this  end  in  view.  As  a  matter  of  fact  the 
committee  will  not  be  officially  in  charge  of  affairs  until  all  con- 
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sents  to  the  extension  have  been  turned  in  by  creditors.  The  pro- 
crastination of  some  of  the  bankers  who  are  creditors  is  prevent- 
ing the  committee  from  taking  measures  which  would  bring  good 


FIG.  4.  — COMPLETED  FLOOR,  CHICAGO  CITY  RAILWAY  CAR  HOUSE 


results.  Practically  all  of  the  general  creditors  have  signed  an 
agreement  to  the  extension,  but  about  20  per  cent  of  the  bankers 
have  not  yet  signified  their  willingness  to  sign.  The  committee 
is  working  on  these  and  is  also  perfecting  arrangements  to 


$300,000  of  the  unsold  bonds  on  other  properties  have  been  sold 
through  the  efforts  of  the  committee. 

Directors  of  the  Detroit  United  Railways  conferred  with  the 
committee  Saturday  and  the  latter  ac- 
quiesced to  the  proposal  to  execute  a 
$25,000,000  mortgage  on  the  property  of 
the  Detroit  United  Railways.  Of  this 
amount  $15,880,000  will  go  to  secure 
underlying  bonds  and  the  balance  will 
be  for  future  betterments. 

On  the  whole  it  seems  quite  prob- 
able that  the  Federal  Telephone  prop- 
erties will  be  disposed  of  and  the  en- 
tire traction  system  retained  intact. 
Judge  Thomas,  representing  C.  W. 
Morse  and  others,  of  New  York,  is 
still  keeping  in  touch  with  the  tele- 
phone situation,  but  within  the  past 
few  days  another  group  of  capitalists, 
said  to  be  headed  by  Cincinnati  people, 
are  in  the  field  as  possible  purchasers 
of  the  Federal  properties.  It  is  stated 
that  they  are  people  who  heretofore 
have  had  no  connection  with  the  tele- 
phone business,  but  who  are  prepared 
to  carry  out  all  of  the  plans  proposed 
for  the  Federal  Company.  It  is  gener- 
ally admitted  that  Henry  Everett  and 
other  leaders  in  the  syndicate  prefer 
the  disposal  of  all  of  the  telephone 
properties  rather  than  the  traction  in- 
terests. Chairman  Newcomb  states  that 
the  sub-committee  which  has  been  in- 
vestigating the  affairs  of  the  Federal 
Telephone  Company  was  treated  to  a 
surprise.  Although  in  its  infancy,  it 
was  found  to  be  a  paying  investment 
and  it  was  quite  evident  that  the  earn- 
ings shown  were  infinitesimal  com- 
pared with  what  they  will  be  when  the 
property  is  developed.  It  is  stated  that  the  combined  telephone 
properties  are  earning  $158,000  over  and  above  all  fixed  charges  and 
operating  expenses. 

In  the  mean  time,  Everett- Moore  securities  have  shown  a  de- 


finance  the  Lake  Shore  Electric  Railway  and  the  Detroit  & 
Toledo  Shore  Line. 

According  to  late  reports,  three  propositions  have  been  sub- 
mitted for  the  financing  of  these  properties  and  it  seems  probable 
that  a  deal  will  be  closed  up  at  once.  It  is  believed  that  the 
bonds  will  be  taken  at  a  fair  figure  by  a  syndicate  of  Cleveland, 

Cincinnati,.  Detroit  and  Toledo  banks,    It  is  also  stated  that 


cided  improvement  on  the  Cleveland  stock  exchange.  It  is  said  on 
good  authority  that  the  syndicate  has  refused  an  offer  of  71  by  the 
Cincinnati  capitalists  for  their  Detroit  United  stock. 

The  developments  in  the  situation  are  having  a  good  effect  on 
the  financial  circles  of  Cleveland.  Capital  which  has  been  lying 
idle  for  several  weeks  past  is  again  making  its  appearance  and 
new  business  ventures  are  again  being  pushed  to  the  front, 
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St.  Louis  Transit  Company's  New  Coal  Storage 


The  St.  Louis  Transit  Company  is  engaged  on  the  construction 
of  a  large  coal  bunker,  which  will  occupy  an  entire  city  block  north 
of  the  Transit  Company's  new  power  house  at  Salisbury  and  Hall 
streets.  The  new  power  house  of  the  company  is  practically  fin- 
ished, but  until  the  coal  storage  house  is  ready  for  use  the  station 
cannot  well  be  put  in  operation.  The  bunker  is  185  ft.  long  x  33 
ft.  6  ins.  wide  and  is  fitted  with  the  McCaslin  gravity  bucket  con- 
veyor with  18  in.  x  24  in.  malleable  iron  buckets,  made  by  the 
John  A.  Mead  Company,  of  New  York. 

The  line  of  buckets  are  carried  down  one  side  of  the  pocket  and 
along  the  same  side  as  the  hopper  openings  from  which  the  coal 
is  withdrawn  for  use.  To  assist  in  an  even  distribution  of  coal  in 
the  pocket  the  usual  plan  would  be  for  the  buckets  to  discharge 


NEW  COAL  STORAGE  HOUSE  IN  ST.  LOUIS 

their  contents  on  inclined  aprons  which  would  deflect  the  coal  to 
near  the  middle  line  of  the  building.  To  avoid  the  possibility  of 
coal  dust  collecting  in  the  opposite  corner  of  the  pocket,  however, 
the  novel  plan  was  followed  of  substituting  for  aprons  inclined 
screens  made  of  y2-in.  iron  rods,  11  ft.  long  and  spaced  J/2  in. 
apart.  This  arrangement  prevents  the  coal  dust  from  accumu- 
lating in  the  further  end  of  the  pocket,  where  it  might  occasion 
spontaneous  combustion,  and  allows  it  to  drop  near  the  points  of 
delivery,  while  the  larger  pieces  are  deflected  toward  the  further 
side  of  the  pocket. 

In  the  illustration  the  building,  a  corner  of  which  is  seen  at  the 
left,  is  the  power  house.  Next  to  it  are  the  hoist  and  the  elevated 
road.  The  tall  shaft  next  to  the  right  is  the  framework  of  the 
crusher,  to  the  right  of  which  in  turn  is  the  coal  pocket. 




Connecticut  Railroad  Commissioner's  Report 


The  report  of  the  Railroad  Commissioners  of  Connecticut,  dated 
December,  1901,  has  recently  been  issued,  and  is  the  first  report 
made  since  the  street  railways  of  that  State  were  placed  under  the 
supervision  of  the  Railroad  Commissioners.  The  report  shows 
that  for  the  first  six  months  of  the  year  embraced  in  the  report, 
viz.,  from  June  30,  1900,  to  Dec.  31,  1900,  there  were  twenty-seven 
operating  street  railway  companies;  for  the  last  six  months,  viz., 
from  Jan.  1,  1901,  to  June  30,  1901,  there  were  only  eighteen  oper- 
ating companies.  The  decrease  in  the  number  of  operating  com- 
panies is  accounted  for  in  the  organization  of  the  Connecticut 
Railway  &  Lighting  Company,  no  less  than  nine  companies 
being  merged  into  that  company. 

The  total  mileage  of  the  street  railways  in  operation  and  re- 
porting for  the  year  ending  June  30,  1901,  was  492.227  miles,  ex- 
clusive of  sidings,  and  515,835  miles  including  sidings,  making  the 
length  of  sidings  23.608  miles.  These  figures,  when  compared 
with  those  of  the  previous  year,  show  that  the  track  mileage  of 
main  track  increased  21.257  miles  and  that  there  was  a  decrease  of 
5.153  in  the  total  length  of  sidings. 

The  financial  returns  of  the  Connecticut  Railway  &  Lighting 
Company  are  excluded  from  the  Railroad  Commissioners'  sum- 
mary for  the  State,  the  reason  being  that  gas,  electric  lighting  and 
other  returns  not  applicable  to  street  railways  are  included  in  its 
report.  Of  the  returns  of  this  company,  a  separate  itemized  report 
is  made  in  which  the  total  capital  liabilities  of  the  company  are 
placed  at  $24,425,000,  namely,  $15,000,000  capital  stock,  $9,350,000 


bonded  debt,  $75,000  floating  indebtedness.  Excluding  the  Con- 
necticut Railway  &  Lighting  Company,  the  following  figures  are 
given  as  gross  for  the  State:  Capital  stock  of  all  companies,  com- 
prising 340.055  miles,  $8,137,948,  being  $23,931  of  capital  stock  per 
mile  of  road;  total  bonded  debt  $6,908,000,  being  $20,314  per  mile 
of  road;  total  floating  indebtedness  $822,593,  being  $2,419  per  mile 
of  road;  cost  of  construction  and  equipment  $15,816,288,  being 
$46,510  per  mile  of  road  constructed,  excluding  sidings;  gross 
earnings  $3,629,783,  being  $7,162  per  mile  of  road  operated  and' 
$0.2001  per  mile  run;  operating  expenses  $2,298,063,  being  62.11 
per  cent  of  the  gross  earnings;  net  earnings  $1,332,976,  the  net 
earnings  per  mile  operated  being  $2,627,  and  per  mile  run  $0.0735. 

Eleven  of  the  twenty-seven  operating  roads  paid  dividends 
amounting  to  $283,300  upon  capital  stock  amounting  to  $6,005- 
000,  while  no  dividends  were  reported  as  paid  on  $2,132,948  of 
capital  stock. 

The  number  of  car  miles  was  18,138,124.  The  average  cost  of  oper- 
ation per  car  mile  was  $.1266. 

The  total  number  of  passengers  carried  was  78,222,462,  as  com- 
pared with  54.235,707  carried  by  the  steam  roads.  The  number 
of  paying  passengers  per  mile  of  main  track  operated  was  136,137, 
and  the  number  of  paying  passengers  per  mile  run  was  3.80. 




CORRESPONDENCE 


How  Should  Wheels  be  Bought? 

Philadelphia,  Feb.  4,  1902. 
Editors  Street  Railway  Journal: 

I  read  with  interest  the  letter  by  W.  L.  Wright  on  cast-iron 
wheels  in  your  last  issue  and  your  editorial  coments  on  the  sub- 
ject of  the  purchase  of  wheels  on  a  mileage  basis.  This  question 
of  the  best  way  to  purchase  wheels  is  one  which  you  could  with 
advantage  have  said  more  about,  because  it  has  not  only  troubled 
a  great  many  street  railway  companies,  but  for  years  was  also 
a  bugbear  of  steam  road  men,  and  though  the  latter  have  settled 
their  troubles  fairly  well,  the  solution  of  the  problem  is  of  little  use 
to  the  street  railway  manager. 

We  may  assume  that  in  the  end  the  best  way  to  buy  wheels 
will  be  that  which  is  fair  to  both  parties — the  wheel  maker  and  the 
wheel  user.  This  result  is  not  so  anomalous  as  might  appear  at  first 
sight. 

The  manufacture  of  cast  iron  wheels  for  street  railway  serv- 
ice is  one  of  peculiar  mechanical  difficulty.  The  science  is  not  well 
understood  except  by  a  few.  The  service  in  which  street  railway 
wheels  are  used  is  the  most  severe  known  in  the  arts,  coming  as  it 
does  close  to  the  limit  of  the  material.  Hence  the  wheel  is  a 
costly  and  unsatisfactory  element  of  the  street  railway  system. 
Necessities  and  unnecessary  limitations  combine  to  make  the 
life  of  a  wheel  not  only  short  but  exceedingly  uncertain. 

Naturally  the  relations  between  makers  and  railways  are  in  the 
highest  degree  uncertain.  The  railway  says  constantly  that  the 
price  must  be  lower.  The  wheel  maker  says  it  should  be 
higher.  And  since  both  have  good  reasons  on  their  side,  and 
both  are  in  a  sense  entirely  in  the  right,  an  improvement  in  their 
relationships  is  not  only  desirable  but  necessary. 

Although  street  car  wheels  are  generally  bought  by  a  guarantee 
of  mileage,  the  contracts  vary  in  numberless  details.  Sometimes 
the  mileage  has  been  mere  guesswork  on  the  part  of  the  com- 
panies. Incredible  as  this  may  seem,  one  of  the  great  street  rail- 
way systems  of  the  country  has  not  known  anything  about  the 
number  of  miles  which  its  wheels  made.  They  were  guaranteed 
for  a  fair  life,  made  about  one-half  of  it,  and  were  supposed  by  the 
management  to  be  giving  good  satisfaction.  Now  and  then  the 
manufacturer  made  a  replacement,  but  not  otten. 

Other  roads  playing  a  sharp  game  called  for  a  guarantee  on 
every  wheel  and  demanded  from  the  wheel  maker  the  cost  of  tak- 
ing out  and  replacing  all  wheels  that  did  not  reach  the  proper 
figure.  Such  a  contract  is  very  unjust  to  the  manufacturer.  It 
results  in  smaller  guarantees  and  in  the  end  a  refusal  to  continue 
such  a  one-sided  contract. 

A  common  form  of  wheel  purchase  is  to  get  the  maker  to  guar- 
antee each  wheel  for  a  certain  life.  The  railway  attempts  to  get 
a  large  figure  and  the  manufacturer  puts  it  as  low  as  possible. 
The  road  in  such  a  case  has  to  replace  all  the  wheels  that  fall  short 
of  the  mileage  and  the  wheel  maker  has  to  furnish  the  new 
wheels.  With  good  wheels  the  road  makes  a  large  profit  because 
it  has  the  advantage  of  every  wheel  that  goes  above  the  stipu- 
lated mileage.  The  poor  wheel  maker  has  no  interest  beyond 
making  his  wheels  come  up  to  the  required  life.  He  has  no  in- 
centive to  make  the  best  possible  wheel.  The  bargain  is  in  the 
nature  of  a  bet  as  to  the  life  of  the  wheel,  with  the  odds  rather  in 
favor  of  the  railway. 
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There  are  other  roads  which  contract  for  a  certain  number  of  wheels 
to  make  a  certain  fixed  mileage.  This  is  favorable  to  the  maker. 
He  gets  the  advantage  from  all  the  wheels  which  show  high  aver- 
ages. Most  roads  claim  that  they  do  not  get  enough  out  of  such 
a  contract  and  that  the  profit  is  all  on  the  side  of  the  wheel  maker. 

What  the  street  railway  man  wants  is  wheel  mileage.  He  is 
paying  to  have  his  cars  carried  safely  as  far  as  possible.  To  do 
this  in  the  most  economical  manner  the  wheel  founder  finds  him- 
self obliged  to  use  expensive  material  and  exercise  great  skill  and 
care.  Now  the  present  forms  of  contract  do  not  generally  take 
these  facts  into  account.  Both  parties  are  uncertain  as  to  what 
service  they  are  giving,  or  getting,  for  the  money.  In  this  un- 
certainty the  skidded,  broken  and  cracked  wheels  should  be  elim- 
inated, except  where  faults  of  manufacture  are  causes.  In  the 
early  days  of  electric  railways  all  defective  wheels  were  sometimes 
saddled  upon  the  maker,  as  well  as  all  those  ruined  by  careless 
motormen.    Fortunately  those  days  are  past. 

Since  mileage  is  what  is  wanted  and  because  mileage  is  what 
the  wheel  founder  has  to  sell,  why  not  contract  for  mileage  pure 
and  simple.  For  example,  the  manager  wishes  for  100  wheels-- 
The  wheel  maker  says,  I  will  guarantee  that  100  wheels  shall 
run  4,000,000  miles  and  the  price  shall  include  the  cost  of  replacing 
wheels  necessary  to  make  this  mileage.  Or  he  might  say,  I  will 
keep  these  wheels  running  forever  for  so  many  dollars  per  million 
miles,  replacing  all  wheels  worn  out.  In  such  a  contract  there 
would  be  an  item  covering  the  cost  of  replacing  wheels,  at  a  price 
varying  with  the  facilities  of  the  road. 

On  the  basis  of  paying  for  the  work  performed,  the  wheel 
founder  would  be  at  liberty  to  make  his  wheels  as  cheap  or  as 
expensive  as  he  pleased.  He  could  make  such  a  selection  of 
materials  as  he  found  profitable.  Having,  as  would  be  necessary 
in  such  a  contract,  all  the  scrap  he  would  be  able  to  control  his 
mixtures  and  could  make  just  such  a  wheel  as  would  give  the  best 
service. 

Unskilful  wheel  makers  would  be  driven  into  other  lines  of 
business,  because  under  such  conditions  they  could  hardly  com- 
pete with  those  who  combined  science  with  skill  and  experience. 
There  is  no  probability  that  there  would  be  any  profit  in  trying  to 
make  large  mileages  with  poor  short-lived  wheels.  The  cost  of 
replacing  such  wheels  would,  on  almost  on  any  road,  entirely 
absorb  all  profit. 

This  idea  is  not  a  new  one.  It  was  in  effect  tried  years  ago 
on  steam  roads.  Then  it  could  hardly  be  successful,  because  no 
one  road  ever  had  complete  control  of  all  its  rolling  stock.  Re- 
pairs and  replacements  were  made  all  over  the  country.  On  street 
railways,  where  an  interchange  of  cars  is  unknown,  the  idea  is 
possible.  But  there  are  numberless  objections  which  will  be 
raised.  It  will  be  too  fair  in  the  eyes  of  some.  It  will  appear  to 
others  in  the  nature  of  an  interminable  contract.  Yet  when  one 
considers  the  nature  of  the  case  and  the  desirability  of  improving 
the  quality  of  wheels  the  idea  has  much  to  recommend  it.  The 
wheel  maker  needs  some  change  in  the  method  of  purchase  which 
will  enable  him  to  make  as  good  an  article  as  possible.  The  pres- 
ent system  does  not  tend  in  that  direction. 

On  the  whole,  paying  for  just  what  is  received  is  the  best  busi- 
ness policy,  and  in  the  end  produces  the  greatest  advantage 
to  both  parties.  For  this  reason  an  amendment  of  many  of  the 
modern  forms  of  wheel  contracts  is  desirable. 

That  this  is  the  ideal  method  is  shown  by  analysis  of  most  of  the 
methods  now  in  vogue  of  buying  and  selling  wheels.  The  seller 
says  you  shall  have  not  less  than  so  much  wear.  This  forms  an 
item  in  every  contract.  But  the  uncertain  part  is  that  one  man 
says  you  may  have  a  large  percentage  over,  another  says  you  may 
not  have  less  than  a  certain  figure,  but  the  cost  of  getting  it  is 
uncertain.  The  surplus  mileage  is  in  the  nature  of  a  bet.  The 
cost  of  replacing  is  in  the  nature  of  a  penalty  which  the  road  has 
to  pay.  R.  P.  Mason. 
 *o+  

Wear  of  Wheels  on  Grades 

  Feb.  3,  1902. 

Editors  Street  Railway  Journal: 

The  figures  given  below  may  be  of  interest  as  showing  what 
service  wheels  will  give  on  a  line  with  steep  grades  and  sharp 
curves.  The  records  are  from  five  of  our  cars  working  on  a 
branch  which  is  very  crooked  and  has  many  sharp  grades.  Some 
of  the  steepest  hills  average  gx/2  per  cent  for  long  distances.  The 
cars  are  mounted  on  double  trucks  which  have  an  equalized  swing 
motion  and  so  are  quite  easy  on  the  flanges  in  spite  of  pretty 


fast  running  and  short  curves. 

Wheels  from  car  A  Miles. 

Chill  worn  out   22,406 

Broken  tread   24,234 

Worn  through  chill   36,328 

Sprung  axle   19,328 


Car  B 

Worn  out   28,555 

Worn  out   27,694 

Car  C 

Worn  out   28,958 

Worn  out   28,809 

Car  D 

Worn  out   30,607 

Worn  out   27,293 

Car  E 

Worn  out   25,332 


Wheels  worn  out  were  worn  until  the  chill  was  practically  gone. 
Small  flats  appeared  on  many  wheels  and  the  places  checked  and 
scaled  out.  This  is  due  to  the  heat  destroying  the  iron  and  mak- 
ing it  crumble;  usually  such  places  appear  in  pairs,  one  on  each 
wheel.  I  have  found  as  many  as  four  on  one  pair  of  wheels.  The 
longest  flat  would  not  exceed  3  ins.  It  is  necessary  to  run  long 
distances  with  the  brakes  on.  Some  of  the  hills  are  so  steep 
that  the  brakes  have  to  be  put  on  sharp  for  their  whole  length. 
One  pair  of  flats  catching  in  the  shoes  are  likely  to  cause  another 
because  the  cars  have  to  run  such  long  distances  with  the  brakes 
hard  on. 

I  have  sometimes  thought  it  would  be  an  advantage  if  the  mo- 
tors could  be^kept  in  motion  and  so  keep  the  wheels  turning 
in  going  down  these  long  hills.  At  the  same  time  the  brakes 
would  be  applied  almost  up  to  the  limit.  The  current  would  prob- 
ably have  sufficient  power  to  keep  the  wheels  from  skidding. 

The  mileage  of  the  wheels  just  given  is  not  a  large  one 
Throwing  out  the  wheel  which  came  out  on  account  of  the  sprung 
axle,  the  average  is  only  28,000  miles.  This  does  not  compare  very 
well  with  the  guarantees  which  some  roads  are  getting  of  more 
than  40,000  miles.  Perhaps  better  wheels  might  run  further,  but 
when  the  constant  application  of  the  shoes  to  the  wheels  is  con- 
sidered, I  am  inclined  to  think  the  record  is  pretty  good.  If  I  am 
mistaken,  I  should  like  to  have  some  one,  who  is  working  a  line 
consisting  largely  of  heavy  grades,  publish  some  figures  in  regard 
to  the  life  of  their  wheels.  I  should  like  to  know  something  about 
the  usefulness  of  the  track  brakes  on  long  grades,  where  cars  have 
to  make  fair  rates  of  speed. 

If  anyone  can  operate  cars  on  7  or  8  per  cent  grades  without 
getting  a  heavy  crop  of  flat  wheels  I  wish  he  would  tell  the  read- 
ers of  the  Street  Railway  Journal  something  about  the  meth- 
ods he  employs.  Superintendent. 


Premiums  for  Avoiding  Accidents  in  Buffalo 


The  premium  system  for  rewarding  motormen  and  conductors 
which  was  adopted  by  the  International  Traction  Company,  of  Buf- 
falo and  Niagara  Falls,  several  months  ago,  has  already  proved 
most  satisfactory  to  both  employees  and  operating  company,  and 
on  the  system,  as  in  use,  the  company  distributed  about  $3,500  in 
premiums  on  Jan.  1,  1902. 

The  history  of  the  system  at  Buffalo  really  dates  back  to  a 
period  before  the  opening  of  the  Pan-American  Exposition.  At 
that  time  the  motormen  and  conductors  of  the  International 
Traction  Company  received  variously,  16,  17  and  18  cents 
an  hour,  according  to  their  terms  of  service.  Eighteen 
cents  an  hour  was  the  maximum  rate  paid.  At  the  opening 
of  the  exposition  period  those  men  were  notified  that  an  in- 
crease of  two  cents  an  hour  would  be  made  in  their  wages, 
owing  to  the  extra  work  required  in  caring  for  the  exposition 
crowds,  and  that  this  rate  would  continue  during  the  period  of 
the  fair. 

On  Nov.  23  another  order  was  issued  which  caused  the  wages 
of  the  men  to  drop  back  a  cent  an  hour.  It  was  understood, 
however,  that  the  decreased  cent  an  hour  would  be  made  up  to 
Jan.  1  to  those  men  whose  records  were  free  from  accidents 
during  the  period  between  Nov.  23  and  the  first  of  the  year.  Con- 
sequently to  the  men  who  could  show  a  clean  bill  for  the  inter- 
vening five  weeks  the  decrease  in  wages  meant  nothing,  for 
they  received  a  bonus  in  the  premium  to  be  paid.  It  was  also 
decided  to  continue  the  distribution  every  six  months. 

The  wages  of  conductors  and  motormen,  as  now  computed, 
are  as  follows: 

During  the  first  year  of  service,  18  cents  per  hour,  platform  time. 
During  subsequent  years,  19  cents  per  hour,  platform  time. 
On  interurban  cars  20     "       "  " 

On  each  Jan.  1  and  July  1  a  premium  of  one  cent  per  hour, 
platform  time,  is  paid  to  all  trainmen  who  have  no  accidents  for 
which  the  company  has  been  required  to  pay  during  the  inter- 
vening period.  In  case  the  total  amount  paid  for  any  one  man's 
accidents  is  less  than  the  amount  of  his  premium,  he  is  to  receive 
the  difference.    The  men  are  also  cautioned  when  unavoidable 
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accident  does  occur,  to  make  every  effort  to  secure  witnesses 
in  order  to  prove  that  they  were  not  to  blame. 

The  expenses  charged  against  accidents,  in  case  they  occur 
and  have  to  be  debited  against  a  man's  account,  include  the  fol- 
lowing items:  witness  fees  and  expenses,  expert  testimony,  medi- 
cal expense,  special  service,  incidentals,  office  expenses,  etc., 
salaries,  salaries  of  attorneys,  court  fees  and  legal  expenses. 
Minor  cases  of  injury,  however,  either  to  the  company's  prop- 
erty or  to  property  for  which  the  company  is  responsible,  where 
damages  did  not  exceed  $1  or  $2,  are  not  allowed  to  count  against 
the  men's  chances  of  geting  the  premium,  and  their  record  is 
consequently  kept  clear. 

Payment  is  in  all  cases  made  by  check,  accompanying  which 
is  a  "Premium  Certificate"  signed  by  T.  E.  Mitten,  general  man- 
ager, which  the  recipient  is  allowed  to  keep  if  he  desires.  This 
certificate  states  that  the  motorman  or  conductor,  whose  name 
and  badge  number  is  given,  has  received  from  the  company  the 
amount  specified  in  the  blank  as  extra  remuneration  for  the 
period  mentioned  for  careful  work  in  avoiding  accidents. 

To  those  who  have  met  with  accidents  a  notice  is  sent  that 
their  account  has  been  debited  to  the  amount  stated  for  the 
accident  specified.  The  notice  states,  however,  that  the  company 
hopes  that  the  recipient  will  be  able  to  earn  the  premium  during 
the  following  six  months  and  expresses  the  wish  of  the  company 
in  every  way  to  better  the  condition  of  the  men  and  to  assist  in 
bringing  out  their  best  efforts  and  most  careful  work,  and  being 
willing  to  remove  any  just  cause  of  complaint,  expects  to  both 
merit  and  receive  their  loyal  support. 

The  results  secured  show  a  decrease  of  42  per  cent  in  the  num- 
ber of  accidents  occurring,  and  as  already  stated,  the  amount  dis- 
tributed of  $3,500  for  5^2  weeks,  or  the  period  between  Nov.  23 
and  Jan.  1,  indicate  that  a  large  proportion  of  the  force  participated 
in  the  premiums.  The  improvement,  however,  should  not  be  gaged 
solely  by  the  reduction  in  the  number  of  accidents.  It  is  found  that 
the  manner  in  which  accident  reports  are  made  out  and  witnesses 
secured  is  much  more  intelligently  done  than  formerly,  conductors 
taking  particular  pains  to  give  the  location  of  witnesses  and  expres- 
sions used  by  them  at  time  of  accident,  from  which  the  company  is 
able  to  judge  of  their  value  as  witnesses.  Many  of  the  reports  of 
minor  injuries  are  also  accompanied  by  slips  signed  by  the  injured 
person,  to  the  effect  that  neither  the  conductor  nor  the  company 
was  to  blame.  As  the  men  almost  invariably  explain  to  the  pas- 
sengers that  they  are  personally  interested  in  clearing  the  matter 
up,  the  result  is  obvious. 



New  Boston  Subway  Bill  Presented 

A  new  bill  on  T:he  proposed  Washington  Street  Subway  in  Boston 
was  presented  before  the  Massachusetts  Legislature  on  Jan.  28 
by  Representative  Lewis  A.  Frothingham.  It  is  the  outcome  of 
long  deliberation  by  the  Boston  Associated  Boards  of  Trade  and 
covers  the  matter  very  thoroughly  in  twenty-four  sections. 

It  provides  that  the  Boston  Transit  Commission  may  construct 
in  Boston  a  subway  or  subways  of  sufficient  size  to  provide  for 
two  or  more  tracks  through  the  city,  from  Broadway  to  the  North 
End,  and  adapted  to  the  running  of  elevated  or  surface  railway 
trains  or  cars  or  both  therein,  with  approaches,  entrances,  sidings, 
stations,  inclines  and  connections  therefor.  The  line  must  run 
within  750  feet  of  Causeway  Street,  North  End,  and  within  1000 
feet  of  the  junction  of  Washington  Street  and  Broadway.  It 
authorizes  a  branch  to  the  South  Station  and  such  alterations 
or  changes  in  the  existing  Tremont  Street  Subway  as  may  be 
requisite.  The  commission  is  empowered  to  make  connections  at 
grade  or  otherwise  with  the  proposed  Cambridge  Street  Subway, 
the  East  Boston  Tunnel  now  under  construction,  the  existing 
subway  or  elevated  structure  in  Boston  operated  by  the  Boston 
Elevated  Railway  Company.  All  necessary  land  may  be  taken  by 
right  of  eminent  domain,  and  assigned  to  the  ownership  of  the 
city  suitably  registered  in  the  registry  of  deeds  for  Suffolk  County. 
No  construction  work  can  begin  until  suitable  signed  plans  have 
been  filed  in  the  city  engineer's  office.  To  avoid  interruption  of 
traffic  as  much  as  possible,  work  must  be  carried  on  in  congested 
districts,  as  far  as  practicable,  between  6  p.  m.  and  8  a.  m.  Property 
and  land  damages  are  to  be  settled  by  the  commission,  unless  dis- 
agreement ensues,  when  the  Superior  Court  of  Suffolk  County  is 
to  decide  the  case.  The  members  of  the  commission  are  not  to 
be  personally  liable  for  such  damages. 

At  any  time  after  the  completion  of  the  new  subway  the  com- 
mission may  order  removed  all  surface  tracks,  poles  and  wires 
for  the  operation  of  cars  thereon  from  any  part  of  Washington 
Street  between  Broadway  and  Adams  Square,  except  tracks  cross- 
ing this  street.  Such  orders,  however,  must  be  approved  by  the 
Board  of  Railroad  Commissioners  to  be  finally  valid.  In  such  case, 
surface  tracks  shall  not  be  relaid  in  the  sections  removed. 


All  obstructions  caused  by  pipes,  conduits,  wires,  or  poles,  etc., 
are  to  be  removed  or  relocated  at  the  owners'  expense.  The  title 
of  all  property  taken  or  purchased  for  subway  purposes  is  to  re- 
main with  the  City  of  Boston.  The  commission  may  determine 
number  of  tracks,  and  by  equipping  the  subway  in  part  or  whole 
electrically  or  otherwise,  determine  whether  it  shall  be  used  by 
surface  or  elevated  cars. 

The  treasurer  of  the  city  of  Boston  shall  from  time  to  time, 
on  the  request  of  the  commission,  issue  and  sell  at  public  or  pri- 
vate sale,  bonds  registered  or  with  interest  coupons  attached,  as 
he  may  deem  best,  in  the  name  and  behalf  of  said  city  to  an 
amount  not  exceeding  $6,000,000.  Such  bonds  shall  be  designed 
on  their  face  "rapid  transit  loan,"  shall  be  for  a  term  of  forty 
years  and  at  interest  not  exceeding  4  per  cent  per  annum,  payable 
semi-annually.  The  proceeds  of  these  bonds  are  to  be  used  to 
meet  all  expenses  incurred  in  carrying  out  the  Subway  Act.  The 
Board  of  Commissioners  of  Sinking  Funds  for  the  city  of  Bos- 
ton shall  establish  a  sinking  fund  for  the  payment  of  the  bonds. 
All  premiums  received  from  bond  sales  are  to  be  paid  into  sinking 
fund,  and  all  rents,  tolls,  percentages  or  other  compensation  re- 
ceived from  any  person  or  corporation  for  any  use  of  the  new 
subway  rights  or  lands  are  to  be  annually  used  for  meeting  any  de- 
ficiency in  the  sinking  fund  requirements,  the  interest  on  the  bonds 
and  any  surplus  to  be  used  as  a  part  of  the  general  revenue  of 
the  city.  The  proceeds  from  any  sale  of  lands  occurring  within  two 
years  from  the  date  of  completion  are  to  be  credited  to  the  new 
subway  account.  The  interest  on  the  debt  incomes  for  the  construc- 
tion of  the  subway  is  to  be  considered  as  part  of  the  cost  of  con- 
struction until  operation  begins  by  the  subway  being  open  for 
use.  Borings,  surveys,  maps,  plans,  etc.,  of  all  subway  main  line 
branches,  stations,  sidings,  inclines,  etc.,  are  to  be  made  immedi- 
ately after  the  passage  of  the  act,  and  filed  with  the  Register  of 
Deeds  of  Suffolk  County.  Departure  from  such  plans  is  permis- 
sible at  the  discretion  of  the  commission.  Preliminary  expenses 
are  not  to  exceed  $25,000. 

Within  sixty  days  of  the  filing  of  these  plans  the  subway  may 
be  leased  for  not  over  twenty  years  at  a  rental  of  4%  per  cent  per 
annum  on  the  cost  of  construction  to  the  Boston  Elevated  Railway 
Company,  subject  to  the  approval  of  the  Railroad  Commissioners. 
The  subway  may  be  connected  with  existing  electric  structures  if  it 
be  determined  that  it  shall  be  used  solely  or  in  part  by  the  ele- 
vated cars  of  the  railway  company,  but  the  use  of  steam  as  a 
motive  power  is  forbidden.  If  the  subway  is  leased  by  the  Boston 
Elevated  it  shall  be  subject  to  the  control  of  the  Board  of  Railroad 
Commissioners.  At  any  time  within  three  years  from  the  subway 
opening,  elevated  trains  may  be  ordered  removed  from  the  tracks 
and  surface  cars  operated  thereon,  if  the  Mayor  or  ten  citizens  of 
Boston  so  apply  and  the  Board  of  Railroad  Commissioners  de- 
cide that  the  public  convenience  requires  such  a  step,  the  expense 
to  be  borne  by  the  railway  company.  In  case  of  lease  to  the  Boston 
Elevated,  all  rights  of  the  West  End  Street  Railway  Company  are 
to  be  conserved  under  the  1897  lease. 

In  case  the  Boston  Elevated  Railway  Company  shall  not  ac- 
cept the  terms  of  the  act,  the  subway  may  be  leased  under  the 
preceding  conditions  to  some  other  company  upon  presentation  of 
a  bond  of  not  less  than  $1,000,000  and  other  sureties  as  required.  The 
motive  power  may  be  electricity,  gas  or  compressed  air,  horses  or 
steam  being  excluded.  Any  such  company  may  use  the  surface 
tracks  and  power  of  the  Elevated  road  by  paying  rental.  The  bill 
extends  the  term  of  the  Transit  Commission  to  July  1,  1906. 

The  courts  may  enforce  provisions  of  the  bill  if  enacted.  Con- 
struction not  to  be  started  until  the  act  is  accepted  by  a  majority 
of  voters  of  Boston  and  agreement  for  a  lease  is  made.  The  act 
carries  a  referendum  to  the  municipal  election  of  1902. 

 ♦♦♦  

More  New  York  Horse-Car  Lines  to  be  Equipped  with 
Electricity 

The  Metropolitan  Street  Railway  Company,  of  New  York, 
is  actively  engaged  in  preparing  to  begin  work  on  the  electrical 
equipment  of  four  of  its  most  important  lines  now  operated  by 
horse-power.  The  lines  on  which  it  is  intended  to  at  once 
change  the  motive  power  are  the  Ninth  Avenue,  from  Fifty-Third 
Street  to  the  Cortlandt  and  Liberty  Street  ferries;  the  Fourteenth 
Street,  serving  a  great  shopping  district;  the  Grand  Street,  and 
the  Second  Avenue,  below  Astor  Place.  The  company  also  ex- 
pects before  the  end  of  this  year  to  equip  with  electricity  the 
Twenty-Eighth  and  Twenty-Ninth  Street  and  the  Eighth  Street 
lines.  For  the  four  lines  mentioned,  on  which  the  change  has  been 
determined,  the  materials  have  actually  been  ordered.  The 
Seventh  Avenue  line  below  Twenty-Third  Street  and  the  Chris- 
topher Street  ferry  line,  which  have  been  equipped  for  operation 
by  electricity,  will  shortly  be  placed  in  operation. 
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New  Organization  in  New  York 


The  Philadelphia  North  American  for  Feb.  4  says: 

"A  new  company  has  been  formed  by  the  Whitney-Widener- 
Elkins-Dolan  combination  to  lease  the  Metropolitan  Street  Railway 
system  in  New  York. 

"The  new  organization,  as  recently  stated  in  The  North  Ameri- 
can, will  be  a  securities  company,  so  formed  as  to  permit  it  to  hold 
the  stocks  of  any  corporation.  Its  capital  will  be  $30,000,000,  which 
may  be  increased  as  necessities  arise. 

"It  is  not  the  purpose  of  the  new  company  to  attempt  at  this  time 
to  effect  a  consolidation  of  the  other  two  great  New  York  systems, 
Manhattan  Elevated  and  Brooklyn  Rapid  Transit,  with  the  Metro- 
politan, but  it  is  admitted  that  such  a  merger  is  ultimately  hoped 
for. 

"The  money  raised  will  be  used  to  turn  100  miles  of  antiquated 
horse  railway  lines  that  New  York  still  tolerates  into  a  modern 
underground  trolley  system. 

"The  new  securities  company  will  guarantee  an  annual  dividend 
of  7  per  cent  on  the  Metropolitan  stock,  and  shareholders  of  the 
latter  will  have  the  right  to  subscribe  to  $20,000,000  of  the  new 
capital  at  par  to  the  extent  ot  45  per  cent  of  their  present  holdings. 
The  entire  issue  of  capital  has  been  underwritten  by  Kuhn,  Loeb 
&  Co. 

"The  terms  of  the  deal  were  settled  on  Monday  at  a  conference 
in  New  York,  and  a  formal  circular  of  announcement  is  now  being 
prepared.  This  will  be  issued  in  a  few  days.  Directors  resident  in 
this  city  decline  to  give  the  name  of  the  new  corporation,  or  to  say 
who  will  be  its  president.  It  was  asserted  positively  that  H.  H. 
Vreeland,  president  of  the  Metropolitan,  would  not  be  the  head  of 
the  new  corporation. 

"A  Philadelphia  director  of  the  Metropolitan  said :  'A  very  few 
days  should  see  the  matter  in  shape  to  make  formal  announcement. 
It  was  virtually  closed  up  yesterday,  and  now  the  circular  to  be  sent 
to  stockholders,  explaining  the  whole  plan,  is  being  prepared.  This  is 
something  which  requires  care,  in  order  that  all  may  understand 
just  how  they  stand. 

"  'The  object  is  not  to  consolidate  the  Manhattan  Elevated  and  the 
Brooklyn  lines  with  the  Metropolitan,  but  really  to  provide  means  to 
finance  extensions  of  the  latter  system  and  to  cover  the  cost  of 
transforming  about  100  miles  of  line  now  operated  by  horses  into  a 
modern  system  operated  mechanically.  This  will  be  by  underground 
trolley,  which,  after  protracted  experiments  with  storage  battery, 
compressed  air  and  other  systems,  has  proved  the  cheapest  so  far 
found.  It  is  expensive,  however,  especially  in  New  York,  where 
there  is  so  much  rock,  and  consequently  a  large  amount  of  money 
is  necessary. 

"  'The  present  Metropolitan  and  its  subsidary  lines  will  be  leased 
to  the  proposed  new  corporation,  which  will  be  a  holding  company. 
As  organized  it  will  be  strong  enough  to  take  in  the  Manhattan  or 
anything  else,  should  such  a  plan  seem  advisable  at  some  future 
time.'  " 

On  Feb.  5,  Messrs.  Widener  and  Elkins,  of  Philadelphia,  are  re- 
ported to  have  practically  confirmed  the  authenticity  of  the  state- 
ments made,  except  that  the  management  of  the  property  will  be 
in  practically  the  same  hands  as  those  which  are  now  so  success- 
fully guiding  its  fortunes.  The  officials  of  the  Metropolitan  Street 
Railway  Company  declined  to  discuss  the  matter  for  publication. 


Important  Ohio  Bills 

Mention  has  previously  been  made  in  these  columns  of  the  bill 
recently  introduced  in  the  Ohio  Senate  to  secure  the  admission  of 
the  interurban  electric  railways  into  Cincinnati,  and  while  this  is 
a  most  important  measure,  several  other  bills  seriously  affecting 
the  street  railways  of  the  State  have  recently  been  introduced  in 
the  Senate.  The  bill  that  has  for  its  purpose  the  admission  of  the 
interurban  lines  to  Cincinnati  k'  not  only  of  particular  interest  to 
that  city  but  is  of  great  import  to  other  Ohio  cities,  for  the  barriers 
that  have  heretofore  prevented  the  entrance  of  the  interurban  lines 
into  such  cities  of  the  State  as  have  restricted  interurban  service 
will  also  be  removed  with  the  passage  of  this  measure. 

A  bill  providing  that  no  work  shall  be  done  on  a  street  railway 
until  the  municipal  council  has  granted  a  franchise,  and  that  all 
franchises  shall  contain  a  clause  limiting  the  hours  of  service  for 
motor  men  and  conductors  to  not  more  than  10  out  of  24,  has  been 
introduced  in  the  Senate. 

A  bill  which  provides  that  all  interurban  lines  running  more 
than  five  miles  outside  of  any  municipality  shall  provide  their  cars 
with  toilet  rooms  before  Jan.  1,  1901,  has  been  introduced  in  the 
Senate. 

A  bill  proposed  by  Representative  Bronner  provides  for  the  ex- 


tension to  freight,  suburban  and  interurban  railway  conductors  the 
police  powers  now  possessed  by  passenger  train  conductors.  The 
police  powers  also  to  apply  to  railway  platforms  when  the  train  is 
standing  at  it.  The  companies  employing  the  conductors  are  made 
responsible  for  their  acts. 

The  long-talked-of  bill  granting  to  interurban  roads  the  right 
of  eminent  domain,  placing  them  on  a  par  with  steam  roads,  so  far 
as  securing  right  of  way  and  entrance  to  cities  is  concerned,  has  not 
yet  been  introduced,  but  it  is  understood  that  it  will  reach  the  Senate 
shortly. 


Annual  Report  of  the  Twin  City  Rapid  Transit  Company 


The  detailed  annual  report  of  the  Twin  City  Rapid  Transit 
Company  for  the  year  ending  Dec.  31,  1901,  has  just  been  made 
public.  The  gross  earnings  for  the  year  were  $3,173,975.85,  an  in- 
crease of  11.79  per  cent,  and  the  net  earnings  $1,758,524.15,  or  an 
increase  of  14.59  per  cent  over  the  year  1900.  The  property  was 
operated  for  48.35  per  cent  of  the  gross  earnings  as  compared 
with  49.16  per  cent  for  the  year  preceding,  this  covering  all 
charges  and  taxes,  except  interest. 

After  paying  all  fixed  charges  and  7  per  cent  dividend  on  the 
preferred  stock,  there  is  a  balance  in  the  net  income  of  $881,- 
887.58,  being  5.87  per  cent  upon  the  common  stock  as  compared 
with  4.70  per  cent  for  the  previous  year.  From  this  surplus  two 
dividends  of  2  per  cent  each,  amounting  to  $600,400  or  4  per  cent, 
have  been  declared  on  the  common  stock,  leaving  a  balance  of 
$281,486.58,  which  has  been  passed  to  the  surplus  account  and 
used  in  part  payment  of  the  floating  debt  and  improvements. 

The  company  has  sold  $1,000,000  general  mortgage  5  per  cent 
bonds,  issued  under  a  mortgage  of  the  Minneapolis  Street  Rail- 
way Company  and  the  St.  Paul  City  Railway  Company  for  that 
amount  and  dated  Jan.  1,  1901,  payable  Jan.  1,  191 1.  The  pro- 
ceeds from  the  sale  of  these  bonds  were  used  to  liquidate  the 
balance  of  the  floating  debt  incurred  by  the  retirement  of  $1,000,- 
000  of  the  St.  Paul  City  Railway  Company  6  per  cent  debenture 
bonds,  maturing  May  1,  1900,  and  to  pay  the  cost  of  improvements 
undertaken  during  the  year. 

The  company  sold  during  the  year  the  balance  of  the  issue  of 
bonds  of  the  Minneapolis  &  St.  Paul  Suburban  Railway  Com- 
pany ($50,000),  applying  the  proceeds  to  the  payment  of  the  balance 
due  on  account  of  constructing  and  equipping  the  suburban  line 
between  Minneapolis,  St.  Paul,  White  Bear  Lake  and  Stillwater. 

On  May  1,  1901,  the  company  canceled  $20,000  of  the  remaining 
$270,000  7  per  cent  first  mortgage  bonds  of  the  Minneapolis 
Street  Railway  Company  by  the  issue  and  sale  of  $20,000  5  per 
cent  consolidated  bonds  of  the  same  company. 

The  company  has  expended  during  the  year  $646,746  for  better- 
ments and  other  valuable  improvements.  It  has  built  forty  44-ft. 
cars  and  equipped  them  with  four  motors  and  a  full  complement 
of  modern  equipment.  The  company  has  also  increased  the 
equipment  on  forty  other  44-ft.  cars,  and  has  expended  $185,322 
in  paving  streets  in  connection  with  its  tracks  in  the  cities  of 
Minneapolis  and  St.  Paul. 

The  balance  of  floating  debt  (as  per  the  last  annual  report) 
of  $693,365,  has  been  reduced  to  $8,625,  as  shown  in  this  report. 

The  following  is  a  comparative  statement  of  the  liabilities  of  the 
company  Dec.  31,  1900,  with  Dec.  31,  1901: 

1901  1900 

Total  common  stock  issued    $15,010,000  $15,010,000 

Total  preferred  stock    3,000,000  3,000,000 

Funded  debt    10,888,000  9,838,000 

Floating  debt,  net  balance   8,625  693,365 

Total  liabilities    $28,906,625  $28,541,365 

The  detailed  report  of  receipts  and  expenditures,  as  shown  in 
the  report,  follows: 

RECEIPTS 

Passenger  earnings    $3,150,497 

Miscellaneous    23,478 

Total  earnings    $3,173,976 

EXPENSES 

Maintenance  of  way  and  structure   $85,989 

Maintenance  of  equipment    179,768 

Operation  of  power  plant    217,946 

Car  service    646,692 

General  expense    149,798 

Legal  expense    22,999 

Injuries  and  damages    97,139 

Insurance    15,116 

Total  operating  expense    $1,415,452 
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Net  earnings  from  operation  

Interest  on  debt,  and  taxes  

Surplus  applicable  to  dividends. 

Dividends,  preferred  stock  

Dividends,  common  stock  


1,758,524 
666,638 

1,091,887 
210,000 
600,400 


Total  dividends   

Transferred   to   general   surplus  account  

Per  cent  total  operating  (including  taxes)  to  total  earnings  

Per  cent  total  operating  (including  taxes)  to  toal  earnings  

The  general  balance  sheet,  dated  Dec.  31,  1901,  shows: 
RESOURCES 

Roadway,  equipment,  real  estate,  buildings,  machinery,  tools  and 
securities  in  treasury    3 

Current  assets   

Notes  and  accounts  receivable   $99,669.82 

Cash  in  banks    373,738.33 

Stores — material  and  supplies   84,512.31 


$810,400 
281,487 
44.60 
48.35 


11,606,910 
557,920 


LIABILITIES 

Capital  stock   

Common  stock    $15,010,000.00 

Preferred  stock    3,000,000.00 

Funded  debt   

Minneapolis  Street  Ry.  Co   5,000,000.00 

St.  Paul  City  Ry.  Co   5,000,000.00 

Minneapolis  &  St.  Paul  Suburban  Ry.  Co...  500,000.00 

Consolidated  5  per  cent  mtg.  bond   1,000,000.00 

Current  liabilities   .*  

Unpaid  vouchers  and  accounts   33,078.88 

Trainmen's  deposits    23,350.00 

Taxes  accrued  and  not  due   2,887.50 

Interest  accrued  and  not  due   207,029.11 

Dividend,    common    stock,    payable  Feb. 

15,  1902    300,200.00 

Income  account,  surplus  


$32,164,830 
$18,010,000.00 

10,888,000.00 
566,545.49 


Total 


2,700,284.86 


$32,104,830.35 


Annual  Report  of  the  Sooth  Side  Elevated  Railroad, 
Chicago 


The  annual  meeting  of  the  stockholders  of  the  South  Side 
Elevated  Railroad  Company,  of  Chicago,  took  place  Jan.  30,  1902. 
The  total  earnings  were  $1,362,231,  against  $1,286,638  last  year. 
There  were  carried  26,320,189  passengers,  which  is  to  be  com- 
pared with  24,990,878  in  1900.  The  average  daily  traffic  was 
72,110;  in  1900  this  stood  64,468.  The  net  earnings  were  $517,271, 
a  slight  decrease,  which  President  Carter  explained  in  his  re- 
marks to  the  shareholders.    The  figures  follow : 


EARNINGS 


Passengers   

Other  earnings 
Miscellaneous  . 


$1,316,009 
45,646 
576 


Total    $1,362,231 


EXPENSES 

Maintenance  of  way  and  structure  

Maintenance  of  equipment  

Conducting  transportation   

General  expenses   

Loop  rental  and  expenses   


$74,49S 
105,279 
361,619 
141,201 
162,360 


Total    $844,960 

Total  operating  earnings    $1,362,231 

Less  operating  expenses    844,960 

Net  earnings    $517,271 

Deduct  interest  on  bonds   $33,750.00 

Deduct  dividends  on  capital  stock                                   357,955.25  391,705 

Surplus  for  year  1901   $125,566 

General  balance  sheet: 

ASSETS 

Cost  of  property    $11,787,044 

  92,390 

  23,613 

  4,741 

  4,441 

  0,650 

  62,720 


Capital  stock  in  treasury  

Material  and  supplies  on  hand   

Due  from  companies  and  individuals 

Due  from  agents   

Current  assets   

Cash  on  hand   


Total    $11,981,599 

LIABILITIES 

Capital  stock    $10,323,800 

Funded  debt    750,000 

Current  liabilities  (including  taxes  payable  in  April;  December  pay 

roll  and  supplies)    134,846 


Depreciation    50,000 

Reserve    722,953 

Total    $11,981,599 

President  Carter  in  presenting  the  report,  said  in  part: 
"There  is  a  decided  growth  in  the  desire  of  the  population  of  the 
southern  wards  of  the  city  for  extension  of  your  company's  lines. 
The  first  and  essential  step  toward  this  development  is  a  third 
track  on  the  north  half  of  the  road,  without  which  the  cars  em- 
ployed on  new  lines  could  not  be  handled  to  the  satisfaction  of 
patrons.  Progress  has  been  made  toward  obtaining  the  authority 
to  construct  this  track.  Your  directors  heartily  approve  such 
developments  of  the  lines  and  desire  to  enter  during  the  coming 
year  on  an  extension  of  the  facilities  for  rapid  transit  to  a  larger 
area. 

"The  net  earnings  are  somewhat  less  than  last  year,  from  three 
principal  causes.  It  happened  that  we  were  able  during  the 
year  to  settle  all  of  the  accumulated  personal  injury  cases  of  past 
years  that  seemed  particularly  serious,  clearing  the  company  of 
that  class  of  liabilities.  The  cases  still  pending  are  not  of  a  char- 
acter to  involve  liability  which  we  consider  just  or  likely  to  cause 
much  expense.  While  we  made  the  settlements  mentioned,  we 
did  not  relax  our  disposition  to  fight  claims  we  deemed  unjust, 
and  were  successful  in  winning  three  cases  which  we  contested. 
The  storage  batteries  involved  another  considerable  outlay 
charged  to  operating  expenses.  When  they  were  purchased  in 
1898  we  took  an  option  for  ten  years'  maintenance  from  the 
battery  company,  on  the  basis  of  an  annual  payment  of  6  per  cent 
of  the  first  cost  of  the  batteries.  This  option  we  were  not  obliged 
to  exercise  for  two  years  after  installation,  but  if  exercised  the 
contract  required  this  company  to  make  payment  for  the  two  years 
when  notice  of  election  to  exercise  the  option  was  given.  After 
careful  consideration  we  decided  that  it  was  to  your  best  interest 
that  the  option  should  be  exercised,  which  was  accordingly  done. 
The  batteries  are  satisfactory  for  purposes  of  regulation  and  are 
valuable  in  the  operation  of  the  road.  Other  companies  have  come 
to  the  same  conclusion,  several  having  recently  installed  them. 

"The  third  and  largest  depletion  of  the  net  earnings  proceeded 
from  a  very  great  increase  in  taxes.  During  the  period  of  de- 
pression, in  which  elevated  railroads  were  notable  sufferers,  the 
taxes  had  been  reduced  to  correspond  with  the  market  value 
of  the  property.  While  the  taxes  were  never  as  low  as  was 
claimed  during  the  public  agitation  of  the  question,  the  ele- 
vated companies  shared  in  the  result  of  the  effort  to  put  a 
greater  share  of  the  public  burdens  on  the  public  utilities.  The 
result,  so  far  as  we  are  concerned,  is  that  the  taxes  are  increased 
to  $73,626.13  per  annum,  in  addition  to  the  sums  paid  for  use  of 
streets  and  alleys,  car  licenses,  free  transportation  to  police  and 
firemen  and  United  States  mail  carriers,  and  should  now  satisfy 
the  greediest  of  the  agitators. 

The  stockholders  voted  to  reduce  the  number  of  directors  from 
eleven  to  nine.  A.  A.  Carpenter  and  George  D.  Bolton  not  caring 
to  serve  longer,  the  former  was  not  re-elected  and  the  latter  re- 
signed. The  change  was  made  to  make  it  more  easy  to  secure  a 
quorum.  T.  J.  Lefens  was  elected  a  director  to  succeed  himself, 
and  C.  H.  Wacker  was  elected  to  succeed  A.  O.  Slaughter. 


New  Jersey  Tax  Decision  in  Favor  of  Companies 

The  Court  of  Errors  and  Appeals  has  reversed  the  judgment  of 
the  Supreme  Court,  which  sustained  the  City  of  Newark  in 
taxing  as  real  estate  the  franchise  of  the  North  Jersey  Street 
Railway  Company,  of  Newark,  N.  J.  The  Chief  Justice,  in 
announcing  the  decision,  said  that  the  Court  concurred  in  the 
main  with  the  dissenting  opinion  filed  by  Justice  Garrison  in  the 
Supreme  Court,  and  in  a  supplemental  opinion  he  said:  "That 
there  is  an  inherent  value  in  the  property  of  the  North  Jersey 
Street  Railway  Company  over  and  above  the  cost  of  producing 
its  rails,  stringers,  poles,  wires,  power  houses,  etc.,  needs  no 
demonstration.  The  value,  however,  springs  out  of  its  ownership 
of  the  franchise  to  maintain  and  operate  its  road.  This  franchise 
is  taxable,  but,  under  present  legislation,  the  right  to  tax  it  has 
been  reserved  by  the  State  to  itself,  and  not  delegated  to  the 
several  municipalities  through  which  the  company's  road  passes." 

The  history  of  the  case  dates  from  the  assessment  of  the  com- 
pany's property  by  the  City  of  Newark,  which  assessment  was 
placed  at  $3,100,000.  This  assessment  the  State  Board  of  Taxa- 
tion subsequently  reduced  to  $2,264,000.  The  City  of  Newark 
then  appealed  to  the  Supreme  Court  and  that  body  rendered 
judgment  in  favor  of  Newark,  upholding  the  city's  contention 
that  rights  of  way  in  public  thoroughfares  were  easements  and 
were  therefore  taxable  as  such,  constituting  real  property.  From 
this  decision,  the  company,  as  a  final  resort,  carried  the  case  to 
the  Court  of  Errors  and  Appeals. 
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Ohio  Tax  Increases  Set  Aside 


Mayor  Johnson,  of  Cleveland,  it  would  seem,  has  received  a  hard 
blow  at  the  hands  of  the  Ohio  State  Board  of  Tax  Remission,  for 
that  body,  which  consists  of  the  Governor,  Auditor  of  State  and 
the  Attorney  General,  on  Feb.  I  remitted  the  tax  placed  against 
the  Cleveland  franchise  corporations  by  the  Cleveland  Board  of 
Equalization  on  property  aggregating  $17,250,000.  They  do  this 
because  the  Board  of  Equalization,  in  adding  this  amount  to  the 
corporations,  has  applied  the  principles  of  the  Nichol  law,  which 
specifically  applies  to  all  telephone,  telegraph  and  express  com- 
panies. The  corporations  that  get  this  reduction  are  the  Cleveland 
Electric  Railway  Company,  Cleveland  City  Railway  Company,  the 
Cleveland  Gas  Light  &  Coke  Company,  the  Peoples  Gas  Light 
Company  and  the  Cleveland  Electric  Illuminating  Company. 

 ♦♦♦  

A  New  "Pick-Up"  for  Trolley  Wires 


It  is  becoming  recognized  more  and  more  by  street  railway 
managers  that  it  is  the  best  policy  in  the  operation  of  their  roads 
to  have  on  board  their  cars,  especially  those  running  into  the 
suburban  districts,  various  pieces  of  apparatus  which  will  enable 
the  motorman  and  conductor  to  either  repair  the  damage  or  make 
such  temporary  arrangements  as  will  prevent  a  tie-up  on  that  sec- 
tion until  the  arrival  of  the  emergency  wagon.  The  latest  device 
of  this  kind  to  be  placed  on  the  market  is  illustrated  in  the  ac- 
companying engraving  and  has  been  in  use  for  some  time  past  on 
the  line  of  the  Decatur  Traction  &  Electric  Company,  Decatur,  111., 
of  which  line  Andrew  Ambule,  the  inventor,  is  general  manager. 
The  device  is  intended  for  rapidly  and  safely  getting  the  free  end 
of  a  broken  trolley  wire  out  of  the  way  so  that  the  current  can  be 
put  back  on  the  section  where  the  break  has  occurred  without 
fear  of  again  opening  the  circuit  breaker  or  rendering  the  com- 
pany liable  for  damages  to  animals,  persons  or  property  from  the 
dangerous  live  wire. 

The  device  is  extremely  simple,  consisting  simply  of  three 
pieces  of  wood  fastened  together  in  the  way  shown  so  as  to  make 
a  pair  of  wooden  tongs  that  have  an  enormous  gripping  power 
on  the  short  ends.  One  of  the  long  arms  is  connected  to  the 
end  of  a  piece  of  J^-in.  rope  which  passes  around  a  pin  in  the 
end  of  the  other  arm.  A  pull  on  this  rope  therefore  will  cause  the 
tongs  to  close  over  any  article  placed  between  them  with  great 
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force,  and  grooves  are  cut  crosswise  in  the  jaws  to  receive  the  trol- 
ley wire  and  hold  it  firmly  in  place.  That  device  when  not  in  use 
can  be  easily  stowed  away  under  the  seat  of  the  car,  the  rope  be- 
ing wrapped  around  it.  About  45  ft.  of  rope  is  supplied  with  each 
pick-up,  which  is  amply  sufficient  for  all  ordinary  service,  it  be- 
ing long  enough  to  reach  any  convenient  limb  of  a  tree  or  cross- 
arm  which  can  be  utilized  for  holding  the  trolley  wire  up  in  the 
air  in  a  position  approximating  that  normally  occupied. 

The  device  has  been  taken  up  by  the  Garton-Daniels  Company, 
of  Keokuk,  Iowa,  and  is  being  manufactured  by  this  company 
in  large  quantities.  It  will  be  known  in  the  future  as  the  G-D 
Trolley  Pick-Up.  One  of  the  greatest  advantages  is  the  fact 
that  it  is  not  necessary  to  place  the  wire  parallel  with  the  handles, 
but  the  gripping  is  done  by  holding  the  pick-up  at  right  angles 
to  the  wire  and  so  all  danger  of  the  operator  receiving  a  shock 
is  prevented.  The  simplicity  of  its  construction  adds  greatly  to 
its  strength  and  lightness  as  well  as  keeping  it  always  in  perfect 
working  order. 
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691,351.  Convertible  Car;  J.  A.  Brill,  Philadelphia,  Pa.  App. 
filed  Feb.  1,  1901.  Removable  panels  are  mounted  to  slide  in  posts 
which  connect  the  roof  with  the  lower  fixed  panels.  The  movable 
panels  are  housed  in  chambers  in  the  roof. 

691,381.  Subterranean  Current  Transmission  for  Electric  Tram- 
ways or  Railways ;  A.  Hrebicek,  Bingerbruck,  Germany.  App.  filed 
Sept.  12,  1899.  Sectional  cover  plates  normally  closing  the  con- 
duit are  moved  aside  and  returned  by  the  engagement  of  a  projec- 
tion from  the  car  and  inclined  grooves  in  the  plate. 

691,473.  Electric  Traction  System  ;  C.  M.  J.  Limb,  Lyons,  France. 
App.  filed  Jan.  26,  1901.  The  accumulators  which  furnish  the  pro- 
pelling current  norrhally  are  automatically  recharged  at  every  sta- 
tion, the  starting  after  a  stoppage  at  the  station  being  effected  by 
making  use  of  the  main  charging  current  instead  of  the  battery. 

691,495.  Insulating  Conduit  for  Conductors  of  Electric  Tram- 
ways; P.  C.  Seguy,  Paris,  France.  App.  filed  March  5,  1901.  The 
conduit  is  built  up  of  solid  blocks  of  insulating  material  containing 
a  channel  for  the  conductor  openings  In  the  bottom  of  the  channel, 
allowing  water  to  pass  through  into  another  channel  below. 

691,616.  Railway  Track  Structure;  E.  B.  Entwisle,  Johnstown, 
Pa.  App.  filed  June  26,  1901.  A  central  solid  hardened  body  to 
which  the  rails  are  removably  secured  and  which  replaces  a  cutaway 
portion  of  the  main  track  rails. 

691,618.  Locking  Device  for  Motor  Reversing  Switches;  F.  W. 
Garrett  and  E.  W.  Stull,  Johnstown,  Pa.  App.  filed  June  28,  1901. 
The  invention  consists  in  the  provision  of  co-operative  locking  mem- 
bers carried,  respectively,  by  the  regulating  and  reverse  switches, 
the  member  carried  by  the  reverse  switch  having  a  fixed  relation 
thereto  and  a  corresponding  number  of  locking  positions,  and  the 
member  carried  by  the  regulating  switch  having  a  movement  inde- 
pendently thereof  and  so  arranged  and  operated  that  it  engages 
the  first-named  member  in  such  a  manner  as  to  lock  the  reversing 
switch  at  all  times  except  when  the  regulating  switch  is  at  its  off 
position. 
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691,625.  Means  for  Propelling  Cars,  etc.;  E.  Hay  ward,  Chicago, 
111.  App.  filed  Feb.  28,  1901.  An  air  compressor  driven  by  an  axle 
supplies  a  tank  which  in  turn  feeds  a  motor.  Compression  on  the 
draw-heads  actuates  the  compressor  and  a  pull  on  the  draw-heads 
actuates  the  motor.  Thus  the  energy  exerted  to  stop  a  train  can  be 
stored  and  utilized  to  start  the  train. 

691,692.  Controlling  System  ;  T.  Von  Zweigbergk,  Preston,  Eng- 
land. App.  filed  July  8,  1901.  Mechanism  for  operating  a  controller 
by  means  of  compressed  air  governed  electrically  by  one  or  more 
master  controllers,  the  result  being  that  the  main  controller  located 
where  most  convenient,  on  a  train  for  example,  may  be  operated 
with  very  little  manual  power  from  the  most  desirable  point. 

691,699.  Side  Bearing  for  Railway  Cars ;  F.  K.  Fassett,  St.  Louis, 
Mo.  App.  filed  July  8,  1901.  A  loosely  suspended  top-bearing 
which  is  practically  immovable  in  its  seat  rests  upon  the  lower 
fixed  bearing  on  the  truck  bolster. 

691,720.    Railway  Switch;  G.  E.  Haynes,  Chelsea,  Mass.  App. 
filed  Jan.  5,  1901.    Structural  details  of  a  mechanically  operated  • 
switch  under  the  control  of  the  motorman. 
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691,781.  Mechanism  for  Automatically  Operating  Railway 
Switches ;  C.  J.  Kintner,  New  York,  N.  Y.  App.  filed  Dec.  24,  1900. 
A  pin  carried  by  the  car  is  thrust  downward  to  engage  with  a  cam 
groove  in  a  cylinder  to  cause  the  latter  to  rotate  and  move  the 
switch  point. 

691,829.  Car  Fender  ;  W.  F.  Weiss,  Camden,  N.  J.  App.  filed 
Sept.  27,  1900.  Details  of  construction  of  a  fender  in  which  the 
scoop  normally  rides  above  the  roadway  and  the  obstacle  forces  it 
downward  on  striking. 

691,848.    Brake;  J.  D.  Edwards,  St.  Louis,  Mo.    App.  filed  Nov. 
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20,  1901.  The  brake  staff  is  threaded  and  its  rotation  causes  a  nut 
to  traverse  it,  the  movement  of  which  is  communicated  to  the  brake 
rigging. 

691,862.  Pneumatic  Car  Spring;  P.  Herpolsheimer,  Seward,  Neb. 
App.  filed  March  28,  1901.  The  truck  is  provided  with  springs  in- 
terposed between  the  bolster  plates  and  consisting  of  air  chambers. 

691,895.  Folding  Car  Step ;  A.  D.  Coon,  Ballston  Spa,  N.  Y. 
App.  filed  Nov.  1,  1901.  The  lower  step  folds  backward  and  upward 
against  the  second  step. 

691,993.  Track  Sanding  Device;  J.  H.  Watters,  Anniston,  Ala. 
App.  filed  Aug.  14,  1901.  An  air  nozzle  is  adjustable  in  the  sand 
box  to  force  the  sand  therefrom. 

691,995.  Fare  Register;  V.  Weber,  Princeville,  111.  App.  filed 
Aug.  10,  1899.  Relates  to  the  construction  of  the  dial  train  and  the 
levers  for  moving  the  same  to  accomplish  the  usual  functions  of  a 
fare  register  in  a  simple  and  compact  mechanism. 

692,046.  Brake  for  Street  Cars ;  R.  Bischoff,  New  York,  N.  Y. 
App.  filed  Nov.  29,  1901.  An  auxiliary  brake  mechanism  is  applied 
to  the  small  wheels  of  a  truck  and  when  desired  can  be  thrown  into 
action  simultaneously  with  the  action  of  the  main  brake  on  the 
larger  wheel. 

692,050.  Automatic  Switch  Controller ;  W.  A.  Newman  Dorland, 
Philadelphia,  Pa.  App.  filed  July  26,  1901.  A  mechanically  operated 
switch  controlled  from  the  car. 

692,133.  Car  Seat;  H.  S.  Hale,  Philadelphia,  Pa.  App.  filed 
March  25,  1898.  The  invention  comprehends  a  reversible  car  seat 
having  its  metal  work  formed  wholly  or  largely  of  stamped  sheet 
metal. 
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692,141.  Seat;  F.  H.  Janson,  Brooklyn,  N.  Y.  App.  filed  Sept.  12, 
1901.  A  lever  fulcrumed  on  the  base,  the  fulcrum  comprising  a  slid- 
able  and  pivotal  connection,  and  the  lever  being  formed  with  a 
lug  moving  therewith  to  engage  a  part  of  the  base  in  order  to 
hold  the  lever  immovable,  this  lever  carrying  the  back  and  also 
engaging  with  a  second  lever  to  reverse  the  seat. 

692,187.  Fender;  R.  Smith  and  H.  W.  Leonhard,  St.  Louis,  Mo. 
App.  filed  Sept.  21,  1901.  The  fender  is  normally  retracted,  but 
when  tripped  shoots  forward. 

692,193.  Wheel;  O.  Congelton,  Port  Chester,  N.  Y.  App.  filed 
April  10,  1901.  A  car  wheel  having  a  flat  tread  with  a  groove  or 
channel  therein  and  balls  retained  in  the  groove  and  forming  the 
flange  of  the  wheel. 



ENGINEERING  SOCIETIES 


NEW  YORK  RAILROAD  CLUB.— The  next  meeting  of  the 
club  will  be  held  at  349  Madison  Avenue,  on  Thursday  evening  1 
Feb.  20.  The  subject  of  the  evening  will  be  the  best  methods  in 
shop  practice  in  meeting  the  requirements  for  the  maintenance  of 
all-steel  cars  and  the  probable  future  shop  changes  necessary.  Sev- 
eral short  papers  will  be  presented. 



PERSONAL  MENTION 


R.  SAMUEL  ELMER,  president  of  the  Mountain  Lake  Rail- 
road Company,  of  Gloversville,  N.  Y.,  is  dead. 


MR.  WILLIAM  HARDIMAN  has  been  appointed  superinten- 
dent of  the  new  Plymouth  &  Larksville  Electric  Railway,  which  will 
soon  be  completed  from  Plymouth  to  Edwardsville,  Pa. 

MR.  LAMAR  LYNDON  has  returned  from  a  five  weeks'  trip 
to  the  West  Indies,  and  is  busily  engaged  in  preparing  a  report  on 
a  valuable  electric  railway  proposition  he  has  had  under  investiga- 
tion in  San  Domingo. 

MR.  J.  J.  SHEA,  division  superintendent  of  the  Metropolitan 
Street  Railway  Company,  New  York  City,  was  knocked  down  by 
a  runaway  horse  on  Saturday  last,  and  quite  severly  injured.  Mr. 
Shea  is  now  in  Bellevue  Hospital,  and  is  reported  as  on  the  road 
to  recovery. 

MR.  J.  A.  FILLMORE,  who  until  last  June  was  general  man- 
ager of  the  Southern  Pacific  Railroad  Company,  has  been  ap- 
pointed general  manager  of  the  North  Pacific  Coast  Railway,  with 
headquarters  in  San  Francisco.  The  company  in  the  future  will 
be  known  as  the  North  Shore  Railroad  Company. 

MR.  BANNISTER  HALL,  aged  sixty-five,  secretary  and  treas- 
urer of  the  Consolidated  Railway,  Gas  &  Electric  Company,  of 
Charleston,  S.  C,  secretary  and  treasurer  of  the  National  Indemnity 
&  Insurance  Company  of  Baltimore,  and  widely  known  in  financial 
and  insurance  circles,  died  at  his  home  in  Baltimore  on  Feb.  4. 

MR.  C.  A.  BUCH  has  resigned  as  general  manager  of  the  Al- 
toona  &  Logan  Valley  Electric  Railway  Company,  of  Altoona,  Pa., 
to  become  connected  with  a  Philadelphia  coal  company.  Mr.  Buch 
has  been  connected  with  the  company  since  1892.  He  will  be  suc- 
ceeded by  Mr.  S.  S.  Crane,  the  present  superintendent  of  the  com- 
pany. 

MR.  F.  G.  FRESE,  of  the  Cleveland  Construction  Company, 
died  at  Richmond,  Va.,  of  pneumonia  a  few  days  ago.  Mr.  Frese 
was  in  charge  of  the  construction  work  on  the  line  of  the  Rich- 
mond &  Petersburg  Electric  Railway.  He  lived  in  Akron,  and  or- 
ganized and  was  for  some  time  general  manager  of  the  Akron 
Peoples  Telephone  Company. 

MR.  M.  F.  BURKE,  formerly  general  superintendent  of  the 
Terre  Haute  Electric  Company,  of  Terre  Haute,  Ind.,  has  assumed 
the  management  of  the  electric  railways  of  El  Paso,  Tex.,  and 
Jaurez,  Mex.  The  old  lines  have  been  greatly  extended  and  the 
system  changed  from  horse  to  electric  traction,  the  engineering 
work  being  in  charge  of  Stone  &  Webster,  of  Boston,  Mass.  The 
electric  roads  were  opened  Saturday,  Jan.  11. 

MR.  THOMAS  ROBERTS,  chief  mechanical  engineer  of  the 
South  Australian  Government  Railways,  who  was  recently  ap- 
pointed to  visit  Europe  and  America  for  the  study  of  the  various 
methods  of  street  railway  operation  in  both  of  these  continents, 
has  recently  filed  his  report.  Mr.  Roberts  strongly  favors  the  over- 
head system,  and  has  recommended  that  system  for  adoption  in 
Adelaide,  Australia.  According  to  Mr.  Roberts,  Hamburg  has  the 
most  extensive  and  finest  systems  in  Europe,  but  it  would  seem 
that  he  has  not  put  himself  on  record  as  to  which  he  considered  the 
finest  American  example. 

MR.  WILLIAM  C.  WHITNEY,  in  a  recent  interview  in  the 
New  York  Sun,  said  that  as  he  is  now  about  sixty  years  of  age,  he  is 
seriously  considering  withdrawing  from  active  participation  in 
business.  He  stated,  however,  that  he  finds  it  much  easier  to 
talk  about  doing  this  than  actually  to  carry  out  such  an  intention,  but 
he  has  been  a  very  busy  man  during  the  last  twenty-five  years  or 
more,  and  thinks  that  he  has  earned  the  privilege  of  resting.  He 
also  stated  in  the  same  interview  that  the  affairs  of  the  Metropolitan 
tan  Street  Railway  had  taken  very  little  of  his  time  during  recent 
years,  as  the  entire  management  of  that  property  has  been  prac- 
tically with   Mr.  Vreeland  for  that  period. 

MR.  BRET  PIARTER,  a  graduate  of  Purdue  University,  and 
prominently  identified  with  the  Syracuse  Rapid  Transit  Company 
and  the  Lakeside  &  Baldwinsville  Railway  Company  from  1896  to 
1899,  has  recently  entered  the  employ  of  E.  P.  Roberts  &  Company, 
of  Cleveland,  Ohio.  Mr.  Harter,  after  resigning  from  the  Syra- 
cuse companies,  became  superintendent  of  the  Detroit,  Rochester, 
Romeo  &  Lake  Orion  Railway,  and  electrical  and  mechanical  en- 
gineer of  the  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway,  the 
North  Detroit  Railway  and  (lie  Grand  Rapids,  Holland  &  Lake 
Michigan  Transit  Railway  Company,  of  Michigan.  As  consulting  en- 
gineer, he  was  associated  with  the  Canastota  &  Morrisville  Rail- 
way Company,  the  Suburban  &  Delphi  Railway,  the  Clyde  Power 
&  Railway  Company  and  the  Marcellus  Electric  Railway  Com- 
pany, of  New  York. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Feb.  5,  1902. 

There  are  comparatively  few  developments  of  importance  to  be 
noted  in  the  money  market  of  the  past  fortnight.  We  have  simply 
been  witnessing  the  steady  gain  in  bank  reserves  and  the  relaxation 
in  money  rates  which  normally  occur  at  this  season.  The  six  weeks 
from  the  ist  of  January  to  the  middle  of  February  and  the  months 
of  June  and  July  are  proverbially  the  easiest  times  of  the  year 
for  borrowers.  Consequently  they  are  the  periods  when  promoters 
of  corporate  consolidations  and  syndicates  managing  the  flotation 
of  new  securities  are  most  apt  to  make  their  application  for  credit. 
Last  year  between  Jan.  i  and  March  9  loans  of  the  New  York  banks 
increased  in  the  stupendous  sum  of  $115,000,000.  From  then  on  to 
the  last  of  May  they  declined  $60,000,000,  but  they  rose  again 
$42,000,000  during  June.  It  will  not  be  surprising,  therefore,  if  the 
loan  expansion  which  we  are  now  seeing  in  the  local  market  is 
carried  considerably  further.  Last  Saturday's  reported  increase  of 
$19,500,000  was  no  doubt  exceptional,  but  the  syndicate  operations 
requiring  the  use  of  bank  capital  are  of  sufficient  magnitude  to 
make  it  probable  that  further  advances  will  be  sought  for.  The 
great  difference  in  the  money  situation,  as  compared  with  a 
year  ago  lies,  of  course,  in  the  very  slight  demands  at  present 
to  conduct  the  ordinary  stock  speculation.  Last  year  both  January 
and  February  were  months  of  heavy  speculative  buying  and  conse- 
quently of  heavy  borrowing  to  carry  speculative  purchases.  Obvi- 
ously no  repetition  of  last  winter's  enormous  extension  of  the  loan 
account  need  be  anticipated  now.  Currency  continues  to  flow  back 
freely  from  the  interior,  the  movement  being  less  than  last  year, 
but  still  rather  above  the  season's  normal  average.  The  Treasury's 
surplus  meanwhile  is  being  kept  down  by  bond  redemptions  and 
other  heavy  Government  disbursements.  Against  these  two  sources 
of  gain  must  be  reckoned  further  large  gold  exports  to  France. 
Three  separate  engagements  aggregating  $3,750,000  were  announced 
yesterday.  The  incident  of  greatest  importance  for  the  future, 
which  has  fallen  within  the  past  week,  is  the  introduction  of  a  bill 
in  the  House  of  Representatives,  recommending  the  repeal  of 
$78,000,000  or  practically  the  entire  amount  of  the  war  revenue 
taxes.  There  is  no  doubt  that  this  measure  will  be  passed  either  in 
its  present  or  in  some  moderately  amended  form.  But  the  effects 
will  not  be  felt  until  after  the  close  of  the  fiscal  year,  when  the  new 
enactment  will  go  into  force. 

Call  money  is  loaning  freely  at  2.l/2  per  cent  at  the  Stock  Ex- 
change. Time  loans  are  being  made  as  low  as  3^4  per  cent  on 
periods  of  three  to  six  months,  but  4  per  cent  is  the  regular  rate. 

The  Stock  Harket 

The  interval  since  the  last  of  these  articles  was  written  has  been 
generally  an  uneventful  one  on  the  local  Stock  Exchange.  Except 
for  some  sharp  advances  among  the  high-priced  railroad  shares 
where  the  floating  supply  is  exceedingly  limited,  and  some  heavy 
buying  in  the  copper  stocks  on  indications  of  decided  improvement 
in  trade  conditions,  the  movement  has  been  exceptionally  narrow 
and  the  dealings  extremely  dull.  Whatever  buying  for  actual  in- 
vestment there  is,  seems  to  be  confined  to  the  bond  department,  and 
business  here  has  been  rather  unusually  brisk.  But  in  stocks,  invest- 
ors and  speculators  alike  are  restrained  by  various  points  of  uncer- 
tainty in  the  situation,  most  of  which  are  associated  with  the  com- 
paratively high  level  of  prices.  It  is  evident  that  the  market  is 
awaiting  some  impulse  which  cannot  at  this  juncture  be  foreseen, 
before  it  goes  up.  On  the  reverse  side  it  is  equally  plain  that  out- 
side conditions  of  business  and  railroad  earnings  are  too  favorable 
to  allow  much  of  a  decline.  In  support  of  the  latter  view  it  is  also 
to  be  noted  again  that  the  open  speculative  account  is  small,  which 
is  another  way  of  saying  that  stocks  are  held  in  strong  hands.  The 
postponement  of  the  preliminary  decision  in  the  Northern  Securities 
case  has  been  a  good  deal  disappointing  because  the  Street  had 
rather  hoped  that  the  Supreme  Court  would  deny  the  application 
for  a  hearing  made  by  the  State  of  Minnesota.  However,  it  still 
remains  to  be  seen  whether  the  uncertainty  over  the  issue  of  this 
litigation  can  longer  continue  to  exclude  other  influences  in  the 
movement  of  securities.  The  latest  news  from  the  wheat-growing 
regions  is  favorable.  While  the  winter  crop  is  not  in  the  prime 
condition  it  was  last  year,  it  has  escaped  the  dangers  from  want 
of  moisture  and  snow-covering  which  threatened  it  three  weeks 
ago.  This  is  a  reassuring  development  so  far  as  the  future  is  con- 
cerned, and  so  are  the  easing  of  money,  the  traffic  rate  agreements 
in  the  West,  and  the  surprising  increases  maintained  in  railroad 


earnings.  But  while  sentiment  is  more  hopeful  on  these  accounts 
than  it  was  a  fortnight  ago,  there  is  still  the  doubt  only  to  be  settled 
by  actual  experience,  whether  the  improved  outlook  will  overcome 
the  reserve  of  outside  speculators  enough  to  bring  them  back  into 
the  market  as  buyers. 

Metropolitan  has  been  the  active  one  of  the  local  traction  issues 
in  the  recent  dealings.  A  temporary  check  to  the  advance  arose 
in  the  unexpected  announcement  Monday  of  Mr.  Whitney's  pro- 
posed retirement.  But  the  decline  which  followed  this  publication 
was  quickly  recovered  yesterday,  on  assurances  that  the  Whitney 
holdings  would  not  in  any  likelihood  be  pressed  for  sale  on  the 
market.  The  real  motive  for  the  recent  buying  of  Metropolitan 
now  appears  in  the  announcement  which  is  officially  confirmed  that 
a  new  company  is  to  be  formed  to  take  over  the  present  stock,  pre- 
sumably on  a  guarantee  of  dividends,  and  which  ultimately  may 
absorb  the  shares  of  the  other  local  traction  companies.  Manhattan 
continues  to  be  picked  up  quietly  on  every  occasion  of  weakness, 
but  attempts  to  advance  the  price  are  for  some  reason  or  other 
being  discouraged.  Brooklyn  Rapid  Transit  stock  has  been  the 
least  active  of  the  three  local  issues  during  the  last  two  weeks. 
Its  future  would  seem  to  be  more  dependent  than  the  other  two, 
upon  the  course  of  the  general  speculation. 

Philadelphia 

It  is  now  virtually  certain  that  arrangements  have  been  com- 
pleted for  a  new  company  to  lease  the  present  Union  Traction  and 
to  take  over  the  various  rapid-transit  franchises  granted  last  sum- 
mer and  acquired  by  the  Foerderer-Mack  syndicate.  No  definite 
statement  regarding  terms  has  yet  been  made,  but  the  gossip  is 
that  the  new  company  will  issue  $30,000,000  stock  fully  paid  up  and 
$10,000,000  bonds,  and  that  the  whole  will  be  underwritten  by  a 
prominent  New  York  banking  house.  The  market  for  the  stock 
appeared  to  have  so  far  discounted  the  development  that  the  quo- 
tation has  not  risen  above  what  it  was  two  weeks  ago.  Further  de- 
tails about  the  deal  are  evidently  awaited  before  any  further  move- 
ment may  be  anticipated.  Other  transactions  in  the  street  railway 
properties  have  been  mostly  of  a  trifling  nature,  Philadelphia  Trac- 
tion moving  as  usual  in  sympathy  with  Union  Traction,  is  firm 
around  98^4.  A  few  sales  of  American  Railways  were  reported 
during  the  two  weeks  at  44  and  445/2,  and  of  Railways  General  at 
4r4.  Sixty  shares  of  Indianapolis  Railway  sold  last  Thursday  at  60, 
an  advance  of  12  points  over  the  last  previous  sale.  Other  minor 
dealings  comprised  Consolidated  Traction  of  New  Jersey  at  68 
and  67^2,  Consolidated  Traction  of  Pittsburgh  at  23,  Easton  Electric 
at  19%,  Reading  Traction  at  32,  and  United  Traction  of  Pittsburgh 
preferred  at  52.  Bonds  have  been  quite  active,  Electric-Peoples 
Traction  4s  the  feature.  This  issue  touched  a  new  high  record  of  99 
two  weeks  ago,  but  since  then  has  reacted  a  point.  A  good  business 
has  also  been  done  in  Consolidated  of  New  Jersey  4s  at  noJ4  and 
in  Citizen  Passenger  of  Indianapolis  5s  at  109J4  and  109^.  Indian- 
apolis Railway  4s  have  been  steady  at  an  advance  to  85.  Other 
sales  comprise  Lehigh  Valley  Traction  4s  at  89%,  Newark  Pas- 
senger 5s  at  1 16M  UP  to  ii7JA,  Syracuse  Rapid  Transit  5s  at  104^4, 
Easton  Electric  5s  at  105,  Peoples  Passenger  4s  at  106  and  United 
Traction  of  Pittsburgh  5s  at  115%  and  116. 

Chicago 

The  securities  of  the  Chicago  surface  lines  have  recovered  some- 
what from  recent  depression  caused  by  the  franchise  tax  decision. 
Union  Traction  is -up  from  10^2  to  12,  City  Railway  from  190  to  194 
and  West  Chicago  from  goj4  to  92.  Possibly  this  upward  movement 
is  merely  a  recoil  from  an  excessive  decline.  At  all  events  officials 
of  the  Union  Traction  take  a  rather  gloomy  view  of  the  situation. 
They  say  that  in  spite  of  the  fact  that  January  was  a  good  month 
the  increased  earnings  were  no  more  than  sufficient  to  meet  the  tax 
requirements.  It  is  said  that  the  service  cannot  be  improved  if  earn- 
ings are  thus  extorted.  Elevated  line  stocks  have  undergone  no 
material  change.  Metropolitan  common  sold  down  from  39  to  37}4> 
then  back  again  to  40  and  finally  ended  at  39%.  The  preferred  was 
steady  on  unimportant  transactions  around  go]/2.  Northwestern 
common,  on  sales  of  a  few  hundred  shares,  was  steady  at  38  and  the 
preferred  at  89^.  The  annual  meeting  of  the  company  was  again 
postponed  owing  to  the  inability  of  some  of  the  New  York  interests 
to  attend  at  the  time  set.  No  action  is  expected  in  regard  to  divi- 
dend payments  because  a  good  deal  of  money  is  needed  for  the  im- 
mediate development  of  the  property.  The  president  of  the  road 
is  decidedly  opposed  to  commencing  dividends  at  this  time,  although 
he  acknowledges  that  5  per  cent  has  been  earned  on  the  preferred 
stock.    Metropolitan  directors  will  meet  early  this  month  to  act  on 
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the  semi-annual  preferred  share  dividend.  Opinion  is  in  favor  of 
the  usual  2  per  cent,  but  in  view  of  the  recent  accident  and  the 
franchise  tax,  it  is  possible  that  only  1Y2  per  cent  will  be  declared. 
The  only  other  transactions  of  note  were  the  sale  of  200  South 
Side  Elevated  at  107  and  several  trades  in  Lake  Street  at  10^ 
and  10J4. 

Other  Traction  Securities 

Some  of  the  leading  traction  stocks  in  Boston  have  fallen  off 
sharply  during  the  last  fortnight.  Boston  Elevated,  which  sold  as 
high  as  170  on  Jan.  24,  has  dropped  steadily  to  163,  the  lowest 
quotation  recorded  in  a  long  time  past.  Massachusetts  Electric 
common  has  also  been  weak;  it  dropped  from  34J4  to  33  and  re- 
covered subsequently  only  a  fraction  of  the  loss.  On  the  other 
hand  the  preferred  stock  is  up  more  than  a  point  to  93^  and  the 
West  End  shares  have  been  strong,  the  common  up  to  95  and 
the  preferred  up  Y2  to  115.  No  news  has  developed  in  connection 
with  any  of  the  properties.  The  extreme  low  figures  on  Boston 
Elevated  were  reached  on  fractional  sales  and  did  not  represent 
the  true  level  of  the  market.  The  recovery  in  United  Railways  of 
Baltimore  issues  has  made  further  progress.  Two  weeks  ago  the 
common  stock  sold  at  14^  and  the  income  bonds  at  67%-  They 
have  since  risen  by  slow  stages  to  15]^  for  the  stock  and  69J4 
for  the  bonds.  The  upturn  has  been  helped  by  intimations  that 
the  management  will  soon  announce  a  plan  for  largely  increasing 
its  net  revenue.  City  and  Suburban  of  Washington  5s  after  a 
decline  to  91  Y  rallied  sharply  on*  the  announcement  that  the 
trustees  of  the  road  would  buy  the  February  coupon.  Other 
traction  sales  in  Baltimore  include  Norfolk  railway  5s  at  11 1 
and  wiYi.  City  and  Suburban  of  Baltimore  5s  at  1 1 5 J 4 -  Atlanta 
Railway  5s  at  105M2.  Lexington  Railways  5s  at  102^.  City 
Passenger  5s  at  i09-}g,  Nashville  Railway  5s  at  63  and  62^4. 
Pittsburgh  Traction  5s  at  iog-Vg  and  United  Railway  of 
Baltimore  4s  at  95  up  to  g6Y-  On  the  New  York  curb 
desultory  transactions  were  reported  in  St.  Louis  Transit 
on  a  scale  up  from  30^  to  32J.2.  The  stock  sold  in  St.  Louis  on 
Monday  at  32%.  United  Railways  of  St.  Louis,  preferred,  sell- 
ing ex-dividend  went  up  from  85  to  8$Y  on.  small  purchases,  and 
the  bonds  were  bought  at  89^2.  North  Jersey  Street  Railway 
is  quoted  at  24  bid  by  New  York  specialists.  The  Syracuse 
Transit  issues  have  dropped  off  sharply  to  52  bid  for  the  preferred 
against  60  a  short  while  ago  and  to  21  bid  for  the  common. 
Columbus  Street  Railway  is  lower  at  45  bid,  and  the  preferred 
at  101.  New  Orleans  securities  have  been  inactive.  City  Railroad 
common  is  quoted  at  30  bid  and  the  preferred  at  105.  Nearly 
nine-tenths  of  the  sales  on  the  Cleveland  Stock  Exchange  during 
the  past  ten  days  have  been  in  Everett-Moore  securities.  Closing 
figures  last  Saturday  compared  with  a  week  before  show  that 
six  issues  fluctuated  in  value,  all  improving.  Cleveland  Electric 
advanced  from  70*4  to  74-Y-  Cuyahoga  Telephone  from  9  to  9^2, 
Detroit  United  from  56Y2  to  67%,  certificates  from  57  to  66J4, 
and  Federal  Telephone  from  6  to  6J4.  Over  2400  shares  of 
Detroit  United,  300  of  certificates,  and  442  Cleveland  Electric 
changed  hands  during  the  week.  On  Monday  550  shares  Detroit 
United  sold  at  68;/  while  two  small  blocks  of  Cleveland  Electric 
sold  at  7654.  The  steadily  increasing  confidence  in  the  value  of 
Everett-Moore  securities  is  having  a  good  effect  upon  all  stocks 
and  business  in  general.  While  it  is  claimed  by  the  bankers' 
committee  in  charge  of  Everett-Moore  affairs  that  no  tentative 
offers  have  been  made  for  controlling  interest  in  Detroit  United, 
it  is  known  that  two  syndicates,  one  headed  by  Detroit  people  and 
another  by  Cincinnati  people,  are  in  the  field  to  purchase  this 
property. 

Iron  and  Steel 

The  recent  developments  in  the  iron  industry  are  most  important 
where  they  emphasize  the  growing  scarcity  for  steel.  Imports  of 
billets  from  Canada  and  Germany  continue,  and  it  is  now  said  that 
the  United  States  Steel  Corporation,  which  has  always  made  a 
considerable  surplus  over  and  above  what  its  own  plants  use,  will 
have  to  resort  to  foreign  importations  to  meet  its  requirements.  All 
this  of  course  is  gratifying  proof  that  the  steel  trade  is  very  far 
from  a  state  of  over-production.  Prices  are  being  held  well  in 
check,  however,  not  only  in  steel  billets  but  in  pig  iron  and  in  the 
higher  grades  of  manufactured  material.  Bessemer  pig  is  quoted 
at  $16.75,  billets  at  $27.50  to  $28  and  steel  rails  at  $28. 

Metals. 

Copper  after  touching  io->£  cents  a  pound  for  Lake,  has  rallied 
sharply  to  13Y  cents,  tin  is  weaker  at  23-)4  cents,  lead  is  stronger  at 
41  cents  and  spelter  is  easier  at  4%  cents. 


Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 


ago: 

1902 
Closing  Bid 
Jan.  21    Feb.  4 

American  Railways  Company   44  44 

Boston  Elevated    166  163 

Brooklyn  R.  T   65%  65% 

Chicago  City    190  193 

Chicago  Union  Tr.  (common)   10%  12 

Chicago  Union  Tr.  (preferred)    47%  47 

Cleveland  City   all2 

Cleveland  &  Eastern    a30  31 

Cleveland  Electric    70%  74% 

Columbus  (common)    39  45 

Columbus   (preferred)    90  101 

Consolidated  Traction  of  N.  J   67  67% 

Consolidated  Traction  of  N.  J.  5s   109  110% 

Consolidated  Traction  of  Pittsburgh  (common)   23  23 

Consolidated  Traction  of  Pittsburgh  (preferred)   64% 

Detroit  United    57%  67% 

Detroit  United   Certificates   57  66% 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern   a37  37 

Indianapolis  Street  Railway  4s   46  |60 

Indianapolis  Street  Railway  4s   87%  85 

Lake  Street  Elevated    10%  10% 

Manhattan  Ry   135%  135% 

Massachusetts  Elec.  Cos.  (common)    34  34 

Massachusetts  Elec.  Cos.  (preferred)   91%  94 

Metropolitan  Elevated,  Chicago  (common)   39%  39 

Metropolitan  Elevated,  Chicago   90%  91 

Metropolitan  Street    167%  172% 

New  Orleans  (common)    30%  30 

New  Orleans    (preferred)   105  105 

North  American    88  93% 

Northern  Ohio  Traction  (common)    a30  25 

Northern  Ohio  Traction  (preferred)    88% 

North  Jersey    22  24 

Northwestern  Elevated,  Chicago  (common)    38  38 

Northwestern  Elevated,  Chicago  (preferred)   86  86% 

Philadelphia  Traction    97%  98 

Rochester   (common)    42  42 

St.  Louis  Transit  Co.  (common)    32  32 

South  Side  Elevated  (Chicago)   105  106% 

Southern  Ohio  Traction   78% 

Syracuse  (common)    21  21 

Syracuse  (preferred)  ■   61  52 

Third  Ave  123  124 

Twin  City,  Minneapolis  (common)    108%  111 

United  Railways,  St.  Louis  (preferred)    85  84% 

United  Railways,  St.  Louis,  4s   89  89% 

Union  Traction  (Philadelphia)    35%  35% 


*  Ex-dividend,    (a)  Asked,    t  Last  sale. 



SAN  FRANCISCO,  CAL.— A  meeting  of  the  stockholders  of  the  North 
Shore  Railroad  Company  has  been  called  for  April  5  to  authorize  an  issue  of 
bonds  to  the  amount  of  $6,000,000.  These  bonds  are  to  run  for  forty  years, 
having  a  par  value  of  $1,000  each,  and  bearing  interest  at  the  rate  of  5  per  cent 
per  annum.  As  previously  stated,  the  North  Shore  Railroad  Company  will 
succeed  the  North  Pacific  Coast  Railroad,  which  extends  from  Sansalito  to 
Cazadero,  with  ferry  connections  with  San  Francisco,  and  for  the  electrical 
equipment  of  which  plans  have  recently  been  made. 

MICHIGAN  CITY,  IND.— A  mortgage  in  favor  of  the  Royal  Trust  Com- 
pany and  H.  E.  Ambler,  of  Chicago,  for  a  sum  not  to  exceed  $3,000,000  has 
been  filed  at  Elkhart  by  the  Chicago  &  South  Bend  Railway  Company,  a 
corporation  organized  to  acquire,  construct  and  operate  street  railways  in 
Laporte  and  Michigan  City. 

CONCORD,  MASS.— The  Concord  &  Boston  Street  Railway  Company  has 
petitioned  the  Railroad  Commissioners  for  authority  to  issue  bonds  to  the 
amount  of  $50,000  at  4%  per  cent. 

WAREHAM,  MASS.— The  Middleboro,  Wareham  &  Buzzards  Bay  Street 
Railway  Company  has  petitioned  the  Railroad  Commissioners  for  authority  to 
issue  bonds  to  the  amount  of  $75,000  at  5  per  cent. 

NEW  BEDFORD,  MASS.— The  New  Bedford  &  Onset  Street  Railway  Com- 
pany has  petitioned  the  Railroad  Commissioners  for  authority  to  issue  bonds 
to  the  amount  of  $80,000. 

ATLANTIC  CITY,  N.  J.— Ex-United  States  Senator  James  Smith,  Jr.,  of 
New  Jersey,  has  been  appointed  receiver  of  the  Atlantic  Coast  Electric  Rail- 
-way  pending  the  disposition  of  proceedings  to  foreclose  a  $1,000,000  mortgage 
on  the  company's  plant,  held  by  the  Knickerbocker  Trust  Company  as  se- 
curity for  an  issue  of  bonds  of  the  same  amount. 
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t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ky.&  Elec.Co 


BINGH  AMTON,  N.  Y. 
Bingham  ton  St.  Ry. 

Co  


BOSTON,  MASS. 
Boston  Elev.  By. 


Co, 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  K.  T.  Co... 


BUFFALO,  N.  Y. 
international  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co.  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


Detroit  United  Ry  


Rapid  Ry. 
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1  m.,  Dec.  '01 
"  '00 
'01 

 01  i 

"  Dec.  '01 
"  '00 


1  m., 
1  " 
10  " 
10  " 


1  m.. 
1  " 
0  " 
6  " 


Dec 


ct.  '01 

•'  '00 

'  '91 

'  '00 


Dec 


12  m.,  Sept. '01 
12  "       "  '00 


12  m.,  Sept. '01 
12  "       "  '00 


1  m. 
1  " 
5  ** 

5  " 
12  " 
1,2  " 


1  m. 
1  " 


,  Nov.  '01 

"  '00 
"  '01 
'00 

June  '01 
"  'Ull 


No^ 


1  m.,  Dec 
1  " 
12  " 

12" 


12  m.,  Dec. '01 
12   "      "  '00 


1  m.,  Dec.  '01 

1   "  "  '00 

12  "  "  '01 

12  "  "  '00 


1  m. 
1  " 
12  " 
12  " 


1  m. 

1  " 


L  m. 
1  " 
12  " 
12  " 

1  m. 
1  " 
12  " 


1  m. 
1  " 
12  ' 
12  " 

1  m. 

I  " 

II  " 

11  " 

1  m. 
1  " 
12" 

12  " 

1  m. 
1  " 
12  " 
12  " 


Dec  '01 

-  '00 

"  '01 

"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 

"  '00 

"  '01 

"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec. 


2  « 
oW 
H 


53  384 
38,335 
402,800 
387,972 
617,011 
513,725 


125.315 
118,235 
751,363 
713,703 


18,031 
15,772 
169,950 
157,019 


18,240 
1 0,033 
113,390 
100,232 

10,809,490 
10,230,994 

5,778,133 
5,518,837 


aj  P. 


*  30,908 

*  22,089 
263,301 
241,782 

:  350,845 
:  317,475 


89,888 
81,121 
498,413 
474,083 


10 

9 
L02 
91. 


7,336,597 
6,828,110 


3,915.486 
3,659,337 


997,813  *  730,840 


22.516 
16,306 
199,439 
140,190 
266,106 
196,249 


35,427 
37  114 
252,950 
i'39,080 


8,019 
6,104 
67.671 
65,304 


10,930 
9,432 
57,459 
50,769 


3,532,899 
3,408,884 


1,802,048 
1,859,500 


13,259 
5,148 

98,973 
109,786 
136,162 
141,133 


21,373 
19,901 
123,017 
119,830 


260,973 

942,018  *  037,959  314  059 
5,498,520  *3762359  1,736'l61 
5,1 59,930  *3229484  1 ,930,446 
1 2,135,559  *  731 0W  IS  4,919,551 
11.708,550  *7100373  1,003,177 


283, 
239, 
2,761, 
1,271, 


9, 
171 
140 


786,403 
757,954 


4,306 
4,040 
47,976 
49,646 


7,473 
5,171 
90,390 
62,893 


199,088 
185,455 
2,296,898 
2,061,505 


19.406 
16,023 
249,209 
179,098 

11,920 
9,926 
164,971 
141,112 

132,509 
114,562 
1,507,293 
1,302,290 

27,979 
25,039 
355,195 
203,800 

271,441 
239,321 
2,919,171 
2,575,277 

30,984 
27,873 
386,624 
290,673 


174,195 
124,599 
,203,882 
593,798 


5,7S1 
5,575 
74,015 
59,515 


388,799 
378,001 


*  2,420 

*  2.477 

*  32,002 

*  33,272 


*  3,565 

*  3.731 
52,022 
30,0" 


107,770 
101,437 
1,265,953 
1,121,037 


11,098 
9,401 
136,805 
103,393 

*  6,681 

*  7,084 

*  87,102 

*  89,592 

67,478 
58,444 
818,328 
722,451 

17,447 
16,921 
206,052 
151,503 

*  153,404 

r.'.i  on 

*1596765 
+1439U5S 

*  17,678 

*  18,735 

*  223,730 

*  170,23' 


109,515 
114,841 
1,557,621 
677,529 


5,93s 
4,044 
97,157 
81,109 


397,003 
379,293 


1,880 
1,563 

1.-.9;  i 

16,374 


3,908 
1,440 
38  368 
26,321 


91,918 
84.018 
1,030,945 
940,467 


8,309 
0,622 
112,394 
77,304 

5,239 
2,842 
77,869 
71,520 

05,031 
56,118 
68s, 965 
579,839 

10,532 
8,118 
149,143 
111,297 

118  037 
110,220 
1,322,046 
1,136,219 

13,306 
9,138 
162,894 
120,430 


30.89(1 
28,626 


2,896,359 
3,932,839 


937,206 
994,294 


4,341,748 
4,135,405 


93.399 
80,941 
501,533 
4115,492 


1,380 
1,417 
13,023 
13,294 


3,545 
3,232 
43,078 
36,148 


21,705 
19,475 
244,231 
258,483 


7,770 
3,228 
57,023 
34,562 

6,042 
6,042 
72,500 
72,500 

32,431 
31,072 
383,180 
374,291 

9,466 
9,692 
106,163 
71,623 

61,781 
57,1211 
652,277 
616,468 

9,692 
9,692 
116,300 
81,315 


S  > 


z4 


5 


9,257 
11.158 

100,466 
36,404 

130,004 
55,117 


14,055 
17,213 
129,933 
119,850 


20,50,9 
22,143 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


16,116 

33,900 
1,1156.088 
272,038 


506 
146 
2,951 

3,080 


363 
t 1,793 
t  4,310 
t  9,927 


70,213 
64  543 
786,714 
681,984 


538 
3,395 
55,371 
42,742 

t803 
t  3,960 
5,369 
|980 

32,600 
25,047 
305,785 
205,548 

1,066 

42^980 
39,674 

56,756 
53,100 
670.129 
519,751 

3,614 
t  554 
46,954 
39,121 


Company 


DULCTH,  MINN. 
Duluth-Superior  Tr.. 


ELGIN,  ILL. 
Elgin,  Aurora 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS,  MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co... 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs  . . 


RICHMOND,  VA. 
Richmond  Trac.  Co.. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


I  m. 
1  " 
12  " 


1  m. 
1  " 


1  m.. 
1  " 
12  " 
12  " 


1  m. 


1  m. 


1  m. 
1  " 

3  " 
3  " 


SCR  ANTON,  PA. 
Scranton  Ry.  Co... 


SYRACUSE,  N.  Y. 
Syracuse  K.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


Period 


Dec.  '01 
"  '00 
"  '01 


Dec. 


3  m.. 
3  " 
12  " 
12  " 


1  m. 
1  " 
0  " 
6  " 


1  m 


12  " 
12  " 


1  m. 
1  " 
5  " 
5  " 


1  m. 
1  " 
13  " 
L3  " 


1  m. 
1  " 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  'C1 

"  '00 

"  '01 

"  '00 


3  m.,  Sept. 

12  " 
12" 


Sept.  '01 
r'  '00 

June  '01 
"  '01 


Nov.  '01 
"  '00 
"  '01 

"  'oo 


1  m.,  De 
1  " 
9  " 
3  i. 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 

"  '00 


Dec. 


Dec. 


Dec. 


o.s 


oW 
H 


40,541 
37,211 
453,704 


17,779 
26,439 
193,723 
163,630 


25,309 
24,7'44 
337,741 
294,907 


12,947 
11,043 
141,846 
119,109 


243,927 
209,887 
2,442,342 
2,220,098 


294,341 
256,820 
3,173,975 
2,839,355 


158,196 
148,637 
479,169 
455,530 


2.284,565 
2,081 ,964 
10,455,872 
9,950,735 


3,750,285 
3,608,306 
14,720,767 
14,437,134 


4,200 
3,934 
25.876 
23,837 


304,669 
277,439 
2,649,656 
2,471,696 


82,270 
68  201 
501,217 
441,226 


20,991 
20,727 
218,569 
203,057 


85,925 
82,225 
428,781 
405,918 


2,638 
48,781 
507,989 
504,852 


63,471 
58,365 
346,670 
304,930 


126,379 
111,847 
1,311.084 
1,182,517 


15,080 
13,177 
125,977 
120,277 


a  x 
OW 


25,042 
23,239 
251,315 


12,421 
18,122 
98,181 
103,644 


14,781 
14,339 
182,954 
154,465 


6,280 
5,324 
84,557 
78,501 


105,0,59 
97,987 
1,185,534 
1,129,787 


114,106 
104,704 
1,415,451 
1,304,689 


105,607 
96,736 
287,307 
278,805 


1,312,130 
1,236,711 
5,328,649 
5,195,312 


1,563,260 
1,555,036 
6,755,131 
6,631,254 


2,044 
2,392 
11,077 
11,005 


140,941 
109.069 
1,145,651 
1,013,240 


15,669 
10,770 
139,542 
108,198 


44.963 
48,997 
232,399 
244,182 


29,300 
34,787 
295,079 
298,122 


34,374 
31,122 
188,286 
166,236 


*63,632 
*53,435 
636,407 
*  616,945 


11,916 
11.237 
88,229 
76,395 


15,499 
13  973 
202,369 


10,550 
8,317 
95,542 
59,""" 


10,528 
10,405 
154,78' 
140,542 


0,66' 
5,719 
57,289 
40,608 

138,26' 
111,900 
1 ,256,808 
1,090,911 

180,235 
152,115 
1.758,524 
1,534,666 


52,589 
51,901 
191,862 
176,724 


972,434 
845,253 
5,127,223 
4,755,423 


2,187,025 
2,053,270 
7,905,636 
7,805,880 


2,156 
1.541 
14,799 
12,832 


163,728 
168,37i 
1,503,905 
1,458,456 


5,32 
9,95' 
79,02' 
94,859 


40,962 
33,228 
196,382 
161,736 

«df26661 
13.993 
212,910 
206,730 


29,097 
27,243 
158,384 
138,693 


62,747 
58,412 
674,677 
565,572 


3,163 
1,940 
37,749 
43,882 


g  B 


B 

4)  O 


9,219 
8,929 
109,967 


1,871 


63,300 


7,500 
7,500 
90,000 
90,000 


1,859 
1,682 
23,835 
21,624 


67,162 
69,742 
755,139 
821,665 


46,850 
46,701 
600,63s 
624,326 


15,185 
9,220 
44,536 
28,018 


632,350 
626,925 
2,688,13S 
2,688,644 


1.148,714 
1,128,985 
4,534,068 
4,445,720 


1,146 
1,597 
7,160 
7,276 


91 ,548 
89,807 
807,667 
799,704 


33  cjj. 


3.196 
3.843 
38,618 
37,608 


25,062 
24,229 
124,846 
120,760 


19,025 
18,606 
114,096 
111,754 


37,813 
34,271 
415,168 
409,051 


8,559 
8,333 
52,774 
52,348 


6,287 
5,044 
92,422 


32,242 


3,028 
2,905 
64,787 
50,542 


4,808 
4,03? 
33,454 
18,985 


71,105 
42,158 
501,669 
266,247 


133,385 
105,414 
1,091,88 
910,346 

0 

37,404 
42,681 
147,326 
148,707 


340,084 
218,328 
2,444,091 
2,066,779 


1,038,311 
924,285 
3,431,567 
3,360,160 


1,010 

~7\640 
5,555 


72,180 
78,563 
694,238 
658,752 


2,126 
6,115 
40,410 
57,250 


15,900 
8,999 
71,536 
40,975 


10,072 
8,636 
44,288 
26,939 


24,934 
24,141 
259,509 
156,521 


df.+5,896 
t6,394 
tl  5,026 
t  8,466 


February  8,  1902.] 


STREET  RAILWAY  JOURNAL. 

NEWS  OF  THE  WEEK 


CONSTRUCTION  NOTES 


GADSDEN,  ALA. — A  new  car  house  and  repair  shop  is  being  built  for  the 
Alabama  City,  Gadsden  &  Attalla  Electric  Railway.  The  building  is  to  be 
25  ft.  x  125  ft.,  and  will  accommodate  twelve  cars. 

ENSLEY,  ALA. — The  Warrior  River  Power  Company  has  been  incorporated 
to  build  a  plant  on  the  Warrior  River,  2S  miles  from  Birmingham,  to  gen- 
erate power  for  the  operation  of  the  Steel  Cities  Railway,  to  be  constructed 
from  Birmingham  to  Ensley,  and  from  Ensley  to  Bessemer,  and  from  Ensley 
to  Brookside.  The  capital  stock  of  the  company  is  placed  at  $500,000.  R.  R. 
Zell  and  others  are  the  incorporators. 

SHEFFIELD,  ALA.— N.  F.  Thompson  has  asked  a  franchise  to  construct 
an  electric  railway  here. 

SESPE,  CAL. — There  are  good  prospects  for  the  construction,  by  capitalists 
interested  in  the  oil  lands,  of  an  electric  railway  in  Ventura  County,  from 
Sespe  to  the  Devil's  Gate,  via  the  Sespe  Canyon.  A  franchise  has  been  ap- 
plied for  to  permit  the  construction  of  this  line,  which  would  be  4  miles  in 
length. 

SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  Company  is  build- 
ing another  line  to  the  beach  and  Cliff  House.  The  road  will  be  an  extension 
of  the  present  line  running  on  Fulton  Street  from  the  terminus  of  the  Geary, 
Sacramento  and  McAllister  Street  lines  to  Twenty-Fourth  Avenue  and  the 
Casino. 

LOS  ANGELES,  CAL.— It  is  reported  that  the  Los  Angeles  &  Pacific  Rail- 
way Company  will  construct  an  electric  railway  along  the  ocean  shore  from 
Santa  Monica  to  Redondo. 

OAKLAND,  CAL.— The  Realty  Syndicate,  which  controls  the  Oakland 
Transit  Company,  has  begun  work  on  a  pavilion  costing  $15,000  at  Ayala 
Park,  Oakland.    Other  important  improvements  are  to  be  made  at  the  park. 

SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  Company,  it  is 
said,  is  negotiating  for  the  purchase  of  the  properties  of  the  California 
Standard  Oil  Company  and  the  Giant  Oil  Company.  It  is  even  said  that  the 
Mercantile  Trust  Company  is  now  holding  a  majority  of  the  stock  of  both 
companies,  pending  the  closing  of  the  deal.  The  fact  that  the  Market  Street 
Railway  Company  uses  oil  for  fuel  lends  credence  to  the  report. 

COLORADO  SPRINGS,  COL.— Work  on  the  new  power  station  of  the 
Colorado  Springs  Rapid  Transit  Railway  Company  is  progressing  rapidly,  and 
it  is  hoped  to  have  the  first  of  the  units  in  operation  by  March  1.  The  in- 
stallation will  consist  of  seven  units,  aggregating  about  5000  hp,  all  of  the 
electrical  apparatus  being  supplied  by  the  General  Electric  Company  and  the 
engines  by  the  Allis-Chalmers  Company.  Work  on  the  pleasure  park  owned 
by  the  street  railway  is  expected  to  be  completed  by  May  1. 

DENVER,  COL. — Owing  to  the  cold  weather,  work  is  temporarily  sus- 
pended on  the  Denver  &  Northwestern  Railway,  which  is  to  connect  Boulder 
and  Denver.  A  large  deposit  of  coal  has  been  found  on  the  property  owned 
by  this  company,  and  as  soon  as  it  is  possible  work  will  be  resumed  and 
pushed  to  completion  on  the  construction  of  the  line. 

OURAY,  COL. — The  newly  incorporated  San  Juan  Electric  &  Railway 
Company,  which  is  to  connect  Ouray  with  the  coal  fields  8  miles  away  by 
an  electric  railway,  has  now  been  granted  all  necessary  rights  of  way,  fran- 
chises, etc.,  and  George  A.  Taff,  formerly  engineer  for  the  Colorado  Springs 
Electric  Company,  who  is  general  manager  of  the  company,  is  now  securing 
bids  preliminary  to  placing  of  contracts  for  the  machinery. 

CARLINVILLE,  ILL.— The  City  Council,  Jan.  22,  passed  the  franchise 
granting  the  Springfield  &  St.  Louis  Electric  Railway  Company  the  right  to 
build  through  the  city.  The  franchise  is  for  twenty  years,  and  the  road  must 
be  completed  in  three  years.  H.  S.  Reardon,  the  manager,  says  the  company 
has  secured  right  of  way  through  the  towns  of  Chatham,  Auburn,  Thayer, 
Virden,  Girard  and  Milwood.  A  power  house  is  to  be  constructed  in  this 
city. 

WABASH,  IND.— The  remaining  6  miles  of  the  old  Erie  Canal  towpath 
has  been  sold  to  the  Ft.  Wayne  &  Southwestern  Electric  Railroad  Company. 
This  completes  the  chain  of  divisions  to  Logansport,  and  will  greatly  expedite 
the  completion  of  the  road. 

INDIANAPOLIS,  IND.,— The  Marion  County  Construction  Company,  of 
Indianapolis,  has  been  incorporated  to  construct,  repair  and  maintain  electric 
railways,  bridges,  sewers,  etc.  The  incorporators  of  the  company  are:  G.  W. 
Seibert,  W.  E.  Smith  and  C.  W.  Wells. 

GOSHEN,  IND. — The  Fort  Wayne  &  Goshen  Railway  Company,  capital- 
ized at  $120,000,  has  been  incorporated.  The  plan'  of  the  company  is  to  build 
an  electric  railway  between  Fort  Wayne  and  Goshen,  and  the  construction 
of  the  division  between  Goshen  and  Lake  Wawassee.  It  is  said  that  the  com- 
pany will  make  an  effort  to  have  subsidies  of  $2,000  a  mile  granted.  James  F. 
Rothwell,  Richard  Rothwell,  James  Lynch,  George  A.  Sanner,  William  L. 
Iiolsch  and  Henry  Cornet  are  among  those  interested  in  the  company. 

NEW  CASTLE,  IND.— The  right  of  way  recently  secured  by  E.  T.  Ice  for 
the  New  Castlc-Muncie  Electric  Railway  is  to  be  transferred  to  J.  P.  McGrath, 
a  Hartford  City  promoter.  When  Mr.  McGrath  shall  have  secured  $25,000  in 
stock  subscriptions,  four  townships  in  Henry  County  agree  to  hold  elections 
to  decide  upon  each  voting  a  $15,000  subsidy  to  the  company. 

LA  FAYETTE,  IND.— Surveying  for  the  interurban  electric  railway  be- 
tween this  city  and  Terre  Haute  is  expected  to  be  completed  in  thirty  days. 
The  promoters  are  planning  to  carry  passengers  during  the  daytime,  and  at 


night  to  haul  coal  from  the  fields  of  Brazil  and  Parke  Counties.  The  Tippe- 
canoe Power  Company  is  to  supply  power,  work  on  the  construction  of  whose 
plant  is  to  commence  March  1.  The  Standard  Construction  Company,  of  La 
Fayette,  will  build  both  the  road  and  the  power  plant. 

CLINTON,  IA. — The  Dubuque  &  Western  Railway  Company,  capitalized 
at  $25,000,  has  been  organized  for  the  purpose  of  constructing  a  railway 
(motive  power  not  stated  in  the  articles  of  incorporation)  from  the  city  of 
Dubuque,  Dubuque  County,  to  Boone,  Boone  County.  H.  W.  Seaman,  the 
well-known  railway  promoter  and  railway  attorney,  of  this  city,  is  president 
of  the  new  company. 

TOLEDO,  1A. — It  is  probable  that  the  construction  of  the  Toledo  Elec- 
tric Railway  Company's  proposed  electric  railway  lines  from  Toledo  to  Water- 
loo and  from  Toledo  to  Grinnel  will  be  begun  early  in  the  spring.  About  08 
miles  of  line  will  be  built.  The  company  is  capitalized  at  $200,000,  and  the 
officers  are:  W.  C.  Walters,  president;  J.  R.  Caldwell,  vice-president;  C.  E. 
Walters,  secretary;  H.  A.  Shanklin,  treasurer;  W.  C.  Walters,  manager. 

DAVENPORT,  IA.— The  plan  of  the  Davenport  &  Western  Electric  Rail- 
way, incorporated  Jan.  8,  1902,  is  to  begin  the  construction  of  its  line  to  con- 
nect Davenport,  Cedar  Rapids,  etc.,  as  early  as  possible.  About  78  miles  of 
line  will  be  built.  Details  of  equipment  have  not  been  decided.  The  officers  of 
the  company  are:  Robert  Kercheval,  president,  general  manager  and  purchasing 
agent;  U.  P.  Hord,  vice-president;  W.  E.  Snider,  secretary;  Monroe  Ebi, 
treasurer. 

LE  MARS,  IA. — Recent  developments  in  Plymouth  County  show  that  the 
promoters  of  the  electric  railway  from  Sioux  City  to  Le  Mars  and  from  Le 
Mars  via  Hartley  to  Spirit  Lake,  are  earnestly  and  actively  at  work,  and  it 
now  seems  practically  assured  that  the  line  will  be  built.  Representatives  of 
Eastern  capitalists  have  been  negotiating  with  the  Supervisors  of  Plymouth 
County  for  the  purpose  of  securing  the  right  of  way  from  Le  Mars  to  the 
Woodbury  County  line,  over  the  public  reads,  and  it  is  stated  that  the 
Supervisors  look  with  favor  upon  the  proposition.  For  the  right  of  way  the 
promoters  agree  to  stand  half  the  expense  of  the  bridges  that  it  will  be 
necessary  to  construct  for  the  operation  of  the  line,  and  also  further  agree  to 
keep  the  bridges  in  repair  for  all  time.  A  fare  of  1  cent  per  mile  is  to  be 
charged  for  passenger  traffic.    Freight  will  be  handled. 

COUNCIL  BLUFFS,  IA.— The  Omaha  &  Council  Bluffs  Railway  & 
Bridge  Company  is  making  extensive  improvements  at  Lake  Manawa.  In 
fact,  the  work  has  been  progressing  through  the  winter  months,  and  every- 
thing will  be  in  readiness  for  an  early  opening  of  the  lake  season.  The  com- 
pany has  recently  purchased  a  120-acre  plat  surrounding  Wray's  Landing, 
which  will  be  formed  into  a  perfect  golf  ground.  The  loop  at  the  lake  is 
also  to  be  changed  so  that  the  cars  can  run  south  near  the  Manawa  wagon 
road  to  the  north  side  of  the  park,  along  which  they  will  proceed  to  the 
northeast  corner  of  the  park,  and  then  turn  north  on  that  portion  of  the 
old  tracks.  This  will  do  away  entirely  with  the  lake  front  loop,  and  will 
effect  a  saving  of  five  minutes  in  the  time  of  service.  At  the  Kursaal  on 
Manhattan  Beach  an  addition  is  to  be  constructed  running  inshore  which 
will  increase  the  dressing-room  capacity  of  the  bathing  pavilion  from  -180 
rooms  to  300  rooms  for  the  next  season.  A  new  boathouse  will  also  be 
erected  at  the  public  dock  near  the  pavilion  for  the  storage  of  boats,  and  an 
ice  house,  with  a  capacity  of  over  2000  tons,  has  been  constructed.  A  new 
well-shaped  band  stand  will  also  be  erected.  The  entire  lake  is  to  be  dredged 
to  deepen  it  for  yachting  purposes. 

PARIS,  KY. — A  franchise  has  been  granted  T.  J.  Judy,  Charles  Menge,  Ed- 
ward Rice,  Charlton  Lowe  and  John  Redmond,  of  North  Middletown,  and 
George  Clay,  of  Clintonville,  for  an  electric  railway  from  North  Middletown 
to  the  Fayette  County  line.  This  line  will  connect  at  the  Fayette  terminal 
with  the  proposed  Lexington  and  Paris  system,  for  which  the  surveys  are  now 
complete. 

LEXINGTON,  KY. — The  Blue  Grass  Consolidated  Traction  Company  is 
securing  franchises  from  the  counties  surrounding  Lexington  for  its  proposed 
interurban  system.  Several  counties  have  responded  favorably.  In  fact, 
the  franchise  in  Clarke  County  is  the  only  one  asked  for  not  yet  secured.  T-e 
officers  of  the  company  are:  George  B.  Davis,  of  Detroit,  president;  M.  C. 
Alford,  of  Lexington,  Ky.,  vice-president;  Harold  C.  Beatty,  of  Detroit,  secre- 
tary; Paul  Sheldon,  of  New  York,  treasurer.  The  directorate  is  composed  of 
the  above-named  officers,  E.  E.  Davis  and  Blaine  Gavett,  of  Detroit;  C.  V. 
Kasson,  of  Chicago;  W.  J.  Loughbridge  and  Hal  P.  Headley,  of  Lexing- 
ton, Ky. 

FREDERICK,  MD. — Plans  are  now  being  discussed  for  the  construction  of 
an  electric  railway  from  Frederick  to  Jefferson,  a  distance  of  about  8  miles. 
Among  those  interested  in  the  plan  are:  L.  O.  Whipp,  M.  G.  Rice,  C.  R. 
Ramsburg,  Cephus  Lakin,  David  Souder,  Charles  Zimmerman,  A.  Kemp. 
Several  meetings  have  been  held,  and  it  is  expected  that  a  company  will  shortly 
be  incorporated. 

BALTIMORE,  MD.— The  Maryland  Electric  Railway  Company,  whose 
franchise  ordinance  was  recently  adversely  reported  by  the  first  branch  of  the 
City  Council,  has  filed  with  that  body  a  new  franchise  application.  The  com- 
pany agrees  to  pay  $00,000  for  the  franchise,  payment  to  be  made  within  four- 
teen days  after  the  passage  of  the  ordinance.  The  company  also  agrees  to 
complete  the  road  within  the  city  limits  twelve  months  after  the  franchise 
has  been  granted,  and  to  begin  work  on  the  suburban  lines  as  soon  as  the 
city  lines  are  completed.  The  franchise  is  to  become  null  and  void  on  the  sale 
of  the  property  to  other  interests. 
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BOSTON,  MASS.— The  Boston  &  Worcester  Street  Railway  Company  has 
succeeded  in  securing  a  location  in  Wellesley,  which  will  permit  the  com- 
pany to  begin  work  on  the  Boston  end  of  the  line.  The  line  through  Wellesley 
will  be  hVi  miles  long.  The  company  has  secured  grants  in  all  the  towns  along 
its  route,  except  in  Southboro,  where  its  grant  expired  Jan.  1.  Another  ap- 
plication for  a  grant  in  that  town  will  be  made  at  once.  The  power  station  for 
the  new  road  is  now  being  built  at  Framingham.  Satisfactory  progress  is 
generally  reported. 

AGAWAM,  MASS. — Roscoe  C.  Taft,  W.  C.  Dalzell,  J.  F.  Whiting,  G.  W. 
Piatt,  H.  F.  Keith,  John  C.  Benton,  Frank  B.  Shutt,  John  Brewer,  Orlando 
C.  Bidwell  and  George  W.  Mcllen  have  applied  for  a  charter  for  the  New  York 
&  Berkshire  Street  Railway  Company.  The  purpose  of  the  company  is  to 
build  an  electric  railway  to  extend  through  Montgomery,  Egremont,  Great 
Barrington,  Monterey,  Otis,  Sandisfield,  Tolland,  Granville,  Russell,  Bland- 
ford,  Southwick,  Westfield  and  Agawam.  The  capital  stock  is  limited  to 
$600,000,  and  tKe  company  is  authorized  to  carry  on  a  general  freight  and  ex- 
press business.  A  bill  has  been  before  the  Legislature  for  several  years  for  a 
steam  railroad  over  the  same  route,  and  the  desire  now  is  to  secure  an 
electric  road  with  freight-carrying  privileges,  in  which  event  the  effort  to 
incorporate  a  steam  road,  under  a  bill  now  pending,  will  be  abandoned. 

LANSING,  MICH.— The  Michigan  &  Suburban  Railway  Company  has  be- 
gun running  regular  trains  from  Lansing  to  St.  Johns  on  the  line  built  by  the 
Lansing,  St.  Johns  &  St.  Louis  Railway  Company.  The  road  was  built  as  an 
electric  line,  but  is  being  operated  temporarily  by  steam. 

BAY  CITY,  MICH.— The  Bay  City  &.  Northeastern  Railway  Company  is 
being  organized  by  citizens  of  Bay  City,  for  the  purpose  of  building  an 
electric  railway  from  Bay  City,  through  Tuscola  and  Huron  Counties  to 
Harbor  Beach. 

GRAND  RAPIDS,  MICH. — The  first  official  trip  over  the  Grand  Rapids, 
Grand  Haven  &  Muskegon  Interurban  Railway  was  made  a  few  days  ago  from 
Grand  Rapids  to  Muskegon,  which  points  are  the  terminals  of  the  main  line, 
and  the  distance  of  34  miles  was  covered  in  61  minutes,  actual  running  time. 
The  trip  was  made  by  a  party  that  included  President  F.  W.  Hawkes,  Vice- 
President  Thomas  F.  Carroll,  Superintendent  J.  E.  Webster  and  Auditor  and 
Purchasing  Agent  Kirke  Lathrop,  of  the  company,  and  Wallace  Franklin  and 
F.  W.  Walker,  of  Westinghouse,  Church,  Kerr  &  Company.  Ihe  road  was 
formally  opened  to  the  public  Feb.  1,  and  tlie  rates  charged,  for  the  present, 
will  be  one  and  a  half  cents  per  mile.  It  is  a  third-rail  line,  constructed  after 
the  latest  practice.  A  feature  of  the  road  is  the  rolling  stock,  which  is 
especially  heavy.  The  cars  are  handsomely  furnished  and  upholstered  in 
plush,  and  are  provided  with  smoking  rooms,  observatory  windows  and  other 
modern  conveniences.  Each  car  will  seat  fifty-four  persons.  They  are  equipped 
with  Westinghouse  air-brake  apparatus,  and  each  is  provided  with  a  tele- 
phone and  apparatus  for  quickly  connecting  it  with  a  telephone  line  on  the 
right  of  way.  The  branch  of  the  road  running  from  Fruitport,  southwest  to 
Spring  Lake  and  Grand  Haven,  has  been  operated  on  test  trips,  and  is  prac- 
tically completed.  The  electricity  for  the  trip  made  by  the  officials  was  fur- 
nished through  the  Walker  sub-station,  about  one-third  of  the  way  between 
Grand  Rapids  and  the  power  house  in  Fruitport.;  the  other  sub-station,  at 
Coopersville,  is  not  yet  equipped  with  all  of  its  machinery.  The  third-rail 
voltage  is  600,  and  the  high-tension  potential  is  23,000  volts. 

ST.  LOUIS,  MO. — Following  a  thorough  test  of  an  automatic  electric 
switch,  which  has  been  in  operation  at  a  certain  point  on  the  St.  Louis 
Transit  Company's  lines  for  two  months,  the  company  has  decided  to  instal 
like"  devices  at  twelve  other  principal  junctions.  A  further  trial  will  be  made, 
and,  if  successful,  it  will  be  adopted  on  all  the  company's  lines.  The  primary 
advantage  is  the  saving  of  time.  The  only  contingency  likely  to  interfere 
with  the  rapid  and  precise  working  of  the  switch  is  the  deposit  of  earth 
washed  by  heavy  rains  into  the  spaces  between  the  switch  point  and  the  rail. 
This  difficulty  will  doubtless  be  overcome  by  the  employment  of  a  man, 
whose  duty  it  will  be  to  keep  the  switches  free  from  dirt. 

TRENTON,  N.  J.— The  American  Street  Railways  Bonding  Company  has 
recently  been  incorporated  under  the  laws  of  New  Jersey.  The  capital  stock 
of  the  company  is  placed  at  $500,000,  of  which  $200,000  is  7  per  cent  preferred 
stock.  The  charter  specifies  that  the  preferred  stock  can  only  be  used  in  pur- 
chasing first  mortgage  bonds  of  street  railways,  but  nothing  is  said  about  the 
use  to  which  the  common  stock  is  to  be  put.  The  general  purpose  of  the 
company  is  by  no  means  made  clear  in  the  articles  of  incorporation. 

TRENTON,  N.  J.— The  contract  for  the  construction  and  equipment  of 
the  Delaware  Valley  Traction  Company's  proposed  road  will  be  awarded  in 
April.  The  plan  of  the  company  is  to  build  lines  from  Pennington  to 
Trenton,  from  Lambertville  to  Trenton,  and  from  Hamilton  Square  to  Tren- 
ton. In  all  about  31  miles  of  line  will  be  built.  It  is  expected  that  the  con- 
struction of  the  road  will  be  begun  about  April  15.  The  officers  of  the  com- 
pany are:  George  Buckman,  president;  W.  F.  Sadler,  secretary  and  purchasing 
agent;  F.  J.  Eppelle,  engineer. 

BURLINGTON,  N.  J.— The  Burlington  County  Traction  Company  is  seek- 
ing the  aid  of  local  financiers  in  placing  the  bonds  with  which  to  raise  money 
for  the  building  of  its  line  from  Moorestown  to  Mount  Holly,  and  when  that 
part  is  completed  it  is  said  that  an  extension  will  be  made  from  Mount 
Holly  to  this  city,  a  distance  of  7  miles. 

NEWARK,  N.  J.— A  shorter  route  to  Newark  from  Jersey  City  is  proposed 
by  the  North  Jersey  Traction  Company.  The  projected  line  would  be  an  ex- 
tension of  the  tracks  of  the  Passaic  &  Orange  Valley  Company,  and  is  de- 
signed to  bring  Patterson,  Clifton,  Athenia  and  Allwood  into  closer  com- 
munication with  Brookdale,  Bloomfield,  Montclair  and,  incidentally,  Newark 

TRENTON,  N.  J.— The  New  Jersey  &  Pennsylvania  Traction  Company, 
which  was  recently  incorporated  to  give  this  city  three-cent  street  car  fares, 
is  meeting  with  success  in  securing  the  rights  of  way  through  the  city.  An- 
nouncement has  been  made  that  the  company  will  pay  every  property  owner 
for  such  part  of  the  pavement  as  they  occupy  in  front  of  his  premises.  This 


will  be  exceedingly  expensive,  for  two  of  the  principal  streets  upon  which 
the  company  desires  to  run  are  paved  with  vitrified  brick.  The  company  has 
also  purchased  property  where  it  will  be  necessary  to  widen  the  streets.  Fran- 
chises will  be  asked  for  within  the  next  sixty  days. 

LAS  VEGAS,  N.  M.— A  site  for  the  power  house  of  the  Las  Vegas 
Electric  Railway  &  Power  Company  has  been  purchased.  The  poles  for  the 
line  are  now  being  erected,  and  there  is  every  reason  to  believe  that  10 
miles  of  road  will  be  ready  for  operation  by  August,  as  has  been  assured  by 
the  promoters.  The  contract  for  cars  has  been  placed  with  a  St.  Louis  com- 
pany. The  plan  is  to  eventually  extend  the  road  to  El  Porvenir,  distant  16 
miles.  George  W.  Baumhoff,  formerly  connected  with  the  St.  Louis  Transit 
Company,  and  G.  Hutchins,  of  St.  Louis,  are  promoting  the  new  road. 

SEA  CLIFF,  N.  Y. — The  Nassau  County  Railway  Company  has  applied 
for  a  franchise  to  build  a  short  electric  railway  here  to  extend  from  the  main 
station  of  the  Long  Island  Railroad.  The  latter  company  is  understood  to  be 
interested  in  the  new  company,  and  the  construction  of  an  electric  railway  in 
Sea  Cliff,  which  is  a  popular  summer  resort,  is  in  keeping  with  that  com- 
pany's policy  of  building  short  feeder  lines  in  Long  Island  towns. 

NEW  YORK,  N.  Y_The  Union  Terminal  Company,  of  New  York,  cap- 
italized at  $100,000,  was  incorporated  Jan.  28  to  build  a  tunnel  between  9  and 
10  miles  long  between  New  York  and  Kings  Counties.  The  road  is  to  be 
operated  by  electricity.  The  project  of  a  terminal  company  is  a  revival  of 
a  plan  proposed  in  1891.  This  contemplated  furnishing  a  Manhattan  terminal 
for  all  railroads  entering  Jersey  City.  Frederick  P.  Voorhees,  Louis  L. 
Stanton  and  William  C.  Cox,  mentioned  in  the  incorporation  papers,  are  all 
connected  with  the  Standard  Trust  Company,  25  Broad  Street,  New  York. 

ALEXANDRIA  BAi,  N.  Y.— The  contract  of  the  construction  of  the  St. 
Lawrence  International  Electric  Railroad  &  Land  Company's  proposed  elec- 
tric railway,  which  is  to  connect  Alexandria  Bay  and  Redwood,  Jefferson 
County,  has  been  placed  with  M.  P.  McGrath  and  W.  F.  Pascoe,  of  Easton, 
Pa.,  and  all  the  material  to  be  used  in  constructing  the  line  has  been  pur- 
chased. The  road  will  be  about  7%  miles  long,  and  will  carry  passengers, 
freight,  express  and  mail.  Standard  T  rail  will  be  used  in  construction.  The 
road  is  to  be  in  operation  by  June  1. 

ALBANY,  N.  Y. — It  seems  probable  that  the  electric  suburban  lines  of 
Albany  will  soon  publish  plans  for  a  central  electric  railway  station.  Three 
lines,  the  Albany  &  Hudson,  the  Schenectady,  and  the  Hudson  Valley  Rail- 
ways are  said  to  L,e  looking  about  for  a  suitable  location.  Under  the  present 
condition  the  one  building  on  the  ground  is  insufficient,  even  for  the  needs 
of  its  owners,  the  Albany  &  Hudson  Railway. 

ALBANY,  N.  Y. — The  Schenectady  Railway  projects  a  new  line,  which  will 
extend  along  the  Landonville  road  from  the  terminal  of  that  company's  Troy 
line,  at  Latham's  Corners,  to  the  point  where  the  road  will  enter  Albany. 
From  there  the  tracks  of  the  Union  Traction  Company  on  Clinton  Avenue 
will  be  utilized  to  the  postoffice.  The  franchise  and  rights  of  way  have  been 
secured  outside  of  the  city,  and,  although  the  requisite  permits  have  not 
yet  been  granted  outside  of  the  city,  no  difficulty  is  anticipated. 

FISHKILL,  N.  Y — The  Beacon  Mountain  Railroad  has  been  incorporated 
to  build  an  electric  railway  from  the  top  of  North  Beacon  Mountain  to 
South  Beacon  Mountain,  a  distance  of  5  miles.  The  capital  of  the  company  is 
$150,000.  Thomas  £.  Brown  and  Charles  F.  Mairs,  of  New  York  City,  are 
among  those  interested  in  the  company. 

GREENSBORO,  N.  C— The  Greensboro  Electric  Company  has  been 
granted  the  right  to  double  track  a  part  of  its  road. 

GREENSBORO,  N.  C— M.  D.  Barr,  of  New  York,  one  of  the  officers  of 
the  new  Greensboro  Electric  Company,  and  the  principal  stockholder,  visited 
Greensboro  on  Jan.  13.  He  was  accompanied  by  F.  R.  Williamson,  of  Flem- 
ington,  N.  J.,  and  J.  Gerome  Otis,  of  New  York,  officers  of  the  North  Caro- 
lina Construction  Company,  which  will  build  the  railway  for  the  electric  com- 
pany. The  object  of  their  visit  was  to  map  out  plans  for  the  new  line,  the  con- 
tract for  which  was  to  have  been  awarded  within  the  next  day  or  two. 

TOLEDO,  OHIO.— Stockholders  of  the  Toledo  &  Western  Railway  met  Jan. 
25  and  elected  directors  as  follows:    Luther  Allen,  C.  M.  Stone,  W.  L.  Hayes, 

E.  B.  Allen,  C.  F.  McMillen  and  J.  R.  Seagrave,  of  Cleveland;  F.  R.  Seagrave 
and  C.  E.  French,  of  Toledo.  The  following  officers  have  been  elected: 
Luther  Allen,  president  and  treasurer;  F.  R.  Seagrave,  secretary;  C.  B. 
French,  auditor.    The  company  has  60  miles  of  line  in  operation. 

CLEVELAND,  OHIO. — At  the  annual  meeting  of  the  Tuscarawas  Traction 
Company,  held  a  few  days  ago,  the  following  directors  were  elected;  F.  T. 
Pomeroy,  Will  Christy,  J.  A.  Rutherford,  J.  O.  Wilson  and  Theodore  Wentz. 

F.  T.  Pomeroy  is  president  of  the  company;  J.  A.  Rutherford,  vice-president; 
William  Aikins,  secretary-treasurer. 

CLEVELAND,  OHIO. — One  change  was  made  in  the  organization  of  the 
Cleveland,  Painesville  &  Eastern  Railway  at  the  annual  meeting,  held  a  few 
days  ago.  Charles  A.  Post,  a  well-known  banker,  succeeded  W.  W.  Moore  as 
treasurer  of  the  company,  his  selection  being  made  on  the  advice  of  the 
bankers'  committee  now  in  charge  of  the  Everett-Moore  affairs.  The  directors 
of  the  company  are:  I.  N.  Topliff,  C.  W.  Wason,  J.  A.  Beidler,  C.  A.  Post, 
H.  A.  Everett,  E.  W.  Moore  and  Fred  Storm,  and  the  officers  are:  C.  W. 
Wason,  president;  J.  A.  Beidler,  vice-president;  C.  A.  Post,  treasurer;  Fred 
S.  Borton,  secretary. 

CLEVELAND,  OHIO.— The  Cleveland  &  Southern  Railway  Company  has 
elected  directors  as  follows:  A.  H.  Pomeroy,  A.  E.  Aikins,  W.  H.  Lamprecht, 
F.  T.  Pomeroy.  T.  H.  Ginn,  J.  W.  Roof,  F.  L.  Fuller,  L.  J.  Wolf,  and  Otto 
Miller.  The  officers  of  the  company  are:  W.  H.  Lamprecht,  president;  A.  H. 
Pomeroy  and  A.  E.  Aikins,  vice-presidents;  F.  L.  Fuller,  secretary;  F.  T. 
Pomeroy,  treasurer.  The  road  will  be  placed  in  operation  to  Medina  within 
thirty  days,  and  the  extension  from  Medina  to  Wooster  will  be  completed  as 
soon  as  possible. 
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Fare  Collection 

The  Brooklyn  Bridge  continues  to  develop  troubles  of  its  own, 
and  we  now  have  the  dictum  of  Commissioner  Lindenthal  that 
things  cannot  be  materially  better  until  there  are  more  bridges. 
He  might  go  further  and  admit  that  Ihey  are  likely  to  grow 
worse,  if  only  for  the  inevitable  increase  of  traffic,  for  which 
nobody  is  to  blame.  One  interesting  measure  of  relief  just  adopted 
is  to  let  the  Manhattan  to  Brooklyn  passengers,  who  travel  by  the 
Bridge  trains,  drop  their  tickets  in  the  box  at  the  arrival  end  of  the 
trip,  and  we  are  rather  curious  to  see  how  this  works  out.  We  have 
sometimes  wondered  whether  movement  on  the  Bridge  would  not 
he  materially  facilitated  if  nobody  could  buy  tickets  on  it  and 
had  to  get  them  elsewhere  so  that  there  could  be  absolutely  no 
blocking  at  ticket  barriers.  Maybe  this  is  a  little  too  radical  a 
change  and  with  the  limited  train  service  possible  under  present 
conditions  danger  might  arise  from  the  overcrowding  of  the 
station  platforms.  Yet  it  is  virtually  standard  street  railway  prac- 
tice and  steam  commuter  practice.  Not  a  soul  crossing  the  Bridge 
on  a  trolley  car  has  to  bother  with  going  to  a  ticket  office,  and 
Long  Island  Railroad  commuters  cn  it  have  their  little  books  of 
coupons  all  ready.  If  every  street  car  passenger  at  the  Bridge  had 
to  go  to  one  or  two  wickets  and  buy  a  ticket,  we  should  fear  to 
contemplate  the  consequenceef^In  fcpetfN^xcept  for  the  excellent 
street  car  service  over  it,  ;welf,>managel£(re^|*te  every  obstructive 
policy  leveled  at  the  troBey  management,  -E^lee  transportation 
for  Brooklynites  is  still  ol^^  harf^sh/ed  prorj^r1 

The  Overworked  Trolley 


The  service  that  is  being  ob«in«^  from  n^ey  wheelsWDperating 
under  conditions  which  require  thfrnrto  conduct  very  Heavy  cur- 
rent would  have  been  surprising  to  JNiy  electric  rail^kyJFnan  a  few 
years  ago,  and  it  is  only  the  fact  thaf-p^acticeha^Drought  us 
gradually  up  to  the  point  where  trolley  wheels  are  in  daily  opera- 
tion carrying  currents  of  200  to  800  amp.  that  little  is  thought 
about  it.  Considering  the  contact  area  between  the  trolley  wheel 
and  wire  and  the  amount  of  contact  on  the  journal  of  the  wheel 
itself,  the  duty  performed  by  the  trolley  wheels  in  some  localities 
is  wonderful.  On  a  number  of  interurban  roads,  where  heavy 
cars  are  used,  the  trolley  is  called  upon  to  carry  from  300  to  400 
amp.  during  acceleration,  and  150  amp.  to  maintain  the  car  in 
motion  a  full  speed.  To  add  to  the  severity  of  the  service,  the 
speed  is  usually  high,  and  calls  for  an  enormous  number  of  revo- 
lutions per  minute  on  the  part  of  the  largest  trolley  wheels  that 
can  be  used,  and  this,  with  rather  indifferent  lubrication.  As  an 
example  of  even  more  severe  service  on  the  trolley  wheel,  the 
Oak  Park  extension  of  the  Lake  Street  Elevated  Railroad  in 
Chicago  may  be  cited,  where  elevated  trains  are  run  over  the  sur- 
face for  a  considerable  distance  and  draw  all  their  current  through 
one  trolley  wheel  on  the  motor  car.  Here  the  trolley  wheel  is 
likely  to  be  called  upon  to  conduct  as  much  as  700  ami),  if  the 
motorman  turns  on  current  rapidly  enough.  It  would,  perhaps, 
be  going  too  far  to  say  that  the  trolley  is  an  entirely  satisfactory 
device  for  such  heavy  currents  at  high  speeds.  The  fact  that  the 
third  rail  has  been  determined  upon  for  a  number  of  recent  inter- 
urban roads,  shows  that  the  trolley  is  hardly  entirely  satisfac- 
tory for  heavy  railway  service.  The  wonder  is  that  it  is  as 
satisfactory  as  it  is.  The  wear,  of  course,  is  very  rapid,  not  only 
from  the  burning  of  the  groove  of  the  wheel  where  contact  is 
made  with  the  trolley  wire,  biit  from  bearing  wear,  which  is  in- 
creased by  occasional  burning  between  the  axle  and  the  wheel. 
The  third  rail  offers  the  most  practical  solution,  of  course,  in  most 
cases  where  the  trolley  has  reached  its  limit  as  a  means  of  con- 
ducting current  to  cars,  though  possibly  two  or  three  bow  trolleys 
in  multiple,  of  the  kind  which  is  so  commonly  used  in  Europe, 
would  make  it  possible  to  use  overhead  work  for  heavier  service 
than  it  has  been  in  the  past,  where  the  adoption  of  the  third  rail  for 
some  special  reason  might  be  very  objectionable.  A  multiplica- 
tion of  the  American  form  of  trolley  pole  on  top  of  a  car  would 
make  a  combination  too  difficult  to  handle  for  everyday  service. 
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The  Passing  of  the  Mule 

Where  would  the  modern  street  railway  have  been  but  for  the 
mule?  If  Christopher  Columbus  was  the  first  American  advance 
agent,  surely  the  mule  can  also  lay  claims  to  having  been  the 
pioneer  of  the  street  car.  This  fact  has  been  duly  recognized  with 
typical  Southern  generosity  at  El  Paso,  Tex.,  where  the  trolley 
has  just  gone  into  operation.  On  the  first  car  that  went  over  the 
road  stood  a  little  brown  mule,  and  painted  on  a  long  banner  at 
the  side  were  the  words:  "Reward  of  thirty-five  years  of  faith- 
ful service."  The  reward  seems  rather  scant,  if  it  consisted  in  one 
deadhead  ride,  but  we  are  glad  to  understand  that  Mandy  is  now  let 
out  to  grass,  only  to  be  called  upon  when  the  motors  happen  to 
break  down.  We  hope  that  some  day  the  grave  of  the  first  mule 
that  ran  the  first  American  street  car  will  be  duly  dignified  with  a 
monument.  Less  deserved  memorials  are  in  existence.  The  only 
trouble  would  be  in  locating  the  mule. 

Injuries,  Perjuries  and  Juries 

Under  any  circumstances  the  lot  of  the  average  juror  is  not  a 
happy  one,  but  his  fate  is  less  than  ever  to  be  envied  when  he  has 
to  size  up  the  actual  truth  in  some  of  the  actions  for  injury  brought 
against  the  street  railway  companies.  "It  is  to  laugh,"  as  one 
comedian  sings,  but  it  is  also  to  weep,  as  the  marvelous  stories  of 
physical  damages  sustained  are  told  before  the  occupants  of  the 
jury  box.  We  do  not  discredit  these  yarns,  for  accidents  have  been 
known  to  happen  where  the  passenger  was  not  to  blame,  but  the 
occasional  suspicion  is  aroused  that  imagination  plays  a  very  large 
part  in  human  affairs.  One  case  we  noted  in  the  daily  prints  the 
other  day  involved  heavy  damages,  where  the  complainant,  indirect 
descendant  of  a  famous  fiddler,  could  apparently  no  longer  play 
the  violin,  because  he  had  hurt  his  feet,  for  which  the  street  rail- 
way company  was  to  blame.  We  can  only  hope  that  the  plaintiff 
got  all  he  deserved.  Another  case  reported  last  week  concerned 
a  ballet  master,  who,  being  dragged  along  some  distance  by  a 
car,  wanted  $20,000  because  he  could  no  longer  dance  or  give 
valuable  terpsichorean  instruction.  It  was  testified,  however,  per 
contra,  by  two  witnesses,  one  of  them  actually  a  "prima  ballerina 
assoluta,"  that  only  lately  they  had  seen  the  sorely  injured  in- 
structor engaged  in  the  gay  art  of  high-kicking  and  makhig  "cart- 
wheels." We  are,  perhaps,  not  so  much  an  authority  on  this  brand 
of  wheels  as  we  ought  to  be,  but  they  are  obviously  quite  a  superior 
rotative  article.  Another  young  lady,  an  unpretentious  chorus 
girl,  testified  that  she  had  seen  the  lame  and  crippled  ballet  master 
giving  active  lessons,  and  said:  "He  could  kick  just  as  high  as 
any  of  the  girls,  and  some  of  them  were  very  high  flyers."  What 
the  limping  teacher  could  do  before  he  got  hurt  must  evidently 
have  far  transcended  the  limits  of  the  "split,"  but  it  is  natural  that 
doubt  should  be  stirred  up  in  the  ordinary  mind  as  to  whether  in 
toe  or  ankle,  flexing  knee  joint  or  supple  hip,  the  complainant 
really  sustained  the  hurt  that  is  expressed  by  twenty  thousand  good 
dollars. 

Double  Flanges 

Occasionally  the  car  wheels  on  a  road  will  develop  a  thin 
flange  on  one  side  of  a  car,  with  a  double  flange  on  the  other. 
A  case  of  this  kind  was  recently  brought  to  our  attention  where 
the  superintendent  had  tried  every  remedy  in  his  list  without  relief. 
Superficial  observers  had  told  him  "one  wheel  is  larger  than  the 
other,"  or  "one  wheel  is  softer  than  the  other,"  or  "the  car  is  out 
of  square,"  or  "it  runs  always  in  one'direction."  Now  it  happened 
that  none  of  these  answers  fitted  the  case.  The  size  of  the  wheels 
nor  their  relative  softness  could  not  have  had  anything  to  do  with 
it  because,  while  turning  the  axle  end  for  end  reversed  the  wear, 
the  thin  flanged  wheel  began  to  get  a  double  flange  and 
the  wheel  with  the  double  flange  grew  sharp.  The  super- 
intendent then  thinking  that  the  axles  were  not  parallel 
nor  square,  took  unusual  pains  to  square  up  the  trucks 
and  afterward  arranged  gages  so  as  to  test  them  daily. 
His  comment  upon  the  result  was,  "I  might  as  well  have 
painted  the  roof."    The  wear  went  on  as  before.    The  super- 


intendent may,  however,  have  the  doubtful  satisfaction  of  knowing 
that  other  companies  have  striven  with  the  same  problem  without 
satisfaction.  We  remember  that  the  Third  Avenue  line  in  New 
York,  when  operating  with  cables,  had  great  trouble  in  this  way. 
One  side  of  a  car  developed  the  thin,  and  the  other  the  double 
flange.  This  took  place  in  spite  of  the  fact  that  the  cars  were 
changed  daily,  end  for  end.  They  regularly  turned  the  axles  when 
they  found  cars  which  developed  this  fault. 

A  steam  railroad  man  made  a  suggestion  on  this  subject  re- 
cently which  is  worth  investigation.  It  was  to  the  effect  that  the 
unequal  space  within  the  boxes,  may  have  something  to  do  with 
the  matter,  by  permitting  some  brasses  to  have  more  play  than 
others.  When  a  car  is  standing  the  brass  would  settle  into  a 
normal,  or  central,  position.  When  in  motion  the  brass  might 
shift  so  as  to  throw  the  axle  out  of  square.  As  this  is  the  first 
possible  reason  that  has  yet  been  suggested,  it  is  worth  investi- 
gation. So  far  as  we  know  it  is  the  only  theory  which  has  not 
already  been  investigated  and  found  wanting.  Will  some  of  our 
readers  who  have  been  puzzled  and  exasperated  by  double  flanges, 
etc.,  investigate  and  report  on  this  new  theory? 

Grounds  for  Ejectment  , 

As  if  there  were  not  already  trouble  enough  in  putting  passengers 
off  cars,  State  Senator  Sullivan  has  revived  at  Albany  the  crazy 
bill  providing  that  if  a  street  railway  company  does  not  furnish  a 
seat  14  ins.  in  width  it  shall  not  collect  a  fare.  The  behavior  of  the 
Senator  himself  shows  what  would  happen,  for  only  a  few  days 
ago  he  got  into  a  prize  fight  with  an  Albany  conductor  over  this 
very  point.  Such  a  law  simply  cannot  be  enforced  so  long  as  the 
public  insists  on  taking  "the  next  car,"  and  that  is  just  what  the 
American  public  proposes  to  do  to  the  end  of  the  chapter.  It  is 
mere  folly  to  suppose  that  the  law  would  be  a  means  of  compelling 
a  company  to  put  on  more  cars,  when  the  tracks  are  already  so 
crowded  that  the  cars  can  be  counted  by  the  scores  every  block  or 
two.  Confusion  worse  confounded  could  only  follow  the  efforts 
of  a  conductor  trying  to  keep  tab  on  passengers  who  had  been 
standing  "free"  and  had  then  slid  quietly  into  the  first  vacant  seat. 
Senator  Sullivan  ought  to  know  better,  and  probably  does. 

Another  question  of  no  seat,  no  fare,  or  contrariwise  ejectment 
for  no  fare,  came  up  recently  in  St.  Louis,  where  a  conductor  re- 
fused to  accept  what  purported  to  be  a  smooth  nickel  and  put  the 
passenger  off.  In  this  case  the  court  has  decided  that  a  good  nickel 
is  a  good  nickel,  and  that  hence  the  conductor  was  wrong.  Now 
this  involves  trouble  enough  in  itself,  for  there  are  too  many 
coins  in  circulation  that  have  seen  better  days,  and  ought  to  be  re- 
tired on  the  score  of  difficult  identification.  "As  thin  as  an  Eliza- 
bethan shilling"  is,  we  believe,  not  an  unknown  descriptive  of 
skinny  skeletons  in  England,  and  when  coins  get  that  far,  a  poor 
conductor  ought  to  be  excused  from  taking  them,  just  as  he  ought 
not  to  be  tolerated  in  handing  them  out.  The  amount  of  trash 
in  the  way  of  old,  thin  coin  that  one  can  accumulate  from  waiters 
in  Europe  is  startling,  and  the  reason  probably  is  that  there  are 
so  few  street  car  systems  on  which  guileless  natives  can  work  the 
stuff  off.  The  itinerant  foreigner  gets  it  instead.  A  third  point  of 
view  on  the  ejectment  question  is  brought  up  in  a  recent  New  York 
Metropolitan  suit,  in  which  the  Supreme  Court  has  held  that,  if  re- 
quired, a  passenger  must  change  cars  or  go  to  prison.  In  this 
case,  some  of  the  numerous  extra  cars  put  on  to  accommodate 
the  theater  public  were  being  taken  off,  and  the  passenger  refusing 
to  change  had  to  be  hauled  in  the  car  to  the  house,  where  he  still 
stuck  to  his  seat,  and  whence  he  finally  went  to  jail.  Doubtless 
he  had  a  sense  of  fighting  for  justice,- but  here  again  he  forgot  that 
in  trying  to  resume  its  regular  schedule  the  company  was  simply, 
doing  that  which  was  of  benefit  to  the  greater  public,  and  that  it 
would  not  maintain  a  speedy  headway  with  fifty  or  sixty  extra 
theater  cars  on  its  line.  To  quote  the  language  of  the  court:  "It 
would  be  a  travesty  on  justice  to  say  that  a  judgment  should  be 
found  against  this  company  in  this  case  under  the  circumstances 
disclosed.    The  request  of  the  passenger  was  a  most  unreasonable 
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one,  and  that  of  the  railway  company  a  perfectly  reasonable  one, 
and  in  refusing  to  move  from  that  car  into  another  the  plaintiff  was 
guilty  of  disorderly  conduct." 

Running  Stationary  Motors  from  Grounded  Circuits 

A  few  years  ago  it  was  a  common  thing  to  see  500-volt  station- 
ary motors  run  from  grounded  railway  circuits.  By  this  practice 
the  electric  railway  was  enabled  to  give  an  electric  power  service 
to  many  power  users  that  would  otherwise  not  have  been  able  to 
secure  electric  power  because  of  their  distance  from  any  direct- 
current  electric  light  circuit.  Often  these  customers  would  be  too 
scattered  to  be  reached  profitably  with  special  power  circuits,  but 
when  run  from  the  nearest  railway  feeder  could  be  taken  on  with 
advantage  to  all  concerned,  because  the  trolley  lines  were  already 
in  existence  in  all  the  principal  streets,  and  service  wires  could 
easily  be  run  to  stationary  motors  in  almost  any  location  in  a 
town.  The  rule  which  was  adopted  by  the  underwriters,  and  later 
incorporated  in  the  National  Code,  was  at  that  time  in  existence, 
but  was  not  enforced,  owing  to  the  lack  of  underwriters'  electrical 
inspectors. 

The  time  arrived,  however,  when  the  underwriters'  inspection 
was  more  rigid  and  extended  outside  of  the  few  large  cities  to  the 
smaller  towns  and  cities,  where  the  running  of  stationary  motors 
from  railway  circuits  was  common.  Then  came  a  day  of  reckon- 
ing. Street  railway  companies  were  obliged  either  to  give  up  this 
business,  or  to  adopt  some  other  way  of  handling  it.  In  some 
cases  a  separate  power  circuit,  non-grounded,  was  put  in.  This, 
of  course,  meant  practically  abandoning  the  old  service  in  its 
entirety,  as  a  separate  generator  must  be  run  for  the  power  cir- 
cuit. Another  plan  adopted,  where  the  insurance  inspector  was 
not  very  rigid  in  his  requirements,  was  to  run  a  complete  all- 
metallic  power  circuit,  but  connect  it  to  the  railway  circuit  bus- 
bars at  the  power  house.  The  motors  were,  of  course,  in  this  case 
still  on  a  grounded  circuit,  the  main  difference  being  that  the 
ground  was  at  the  station  instead  of  near  the  motor,  as  was  the 
case  with  the  motors  run  direct  from  the  trolley  wire  or  railway 
feeder. 

We  now  come  to  perhaps  the  most  interesting  solution  of  the 
problem,  and  one  which  would  seem  to  be  the  most  feasible  and 
least  open  to  engineering  criticism  for  places  where  it  is  expected 
to  do  a  large  amount  of  power  work  of  a  nature  too  scattered  to 
make  it  profitable  for  a  complete  non-grounded  power  service. 
The  plan  is  to  enclose  the  motors  in  a  brick  chamber  or  "oven," 
which  renders  it  sufficiently  harmless  in  the  eyes  of  the  under- 
writers to  make  the  use  of  motors,  run  from  railway  circuits,  per- 
missible, where  proper  provisions  for  grounding  entirely  away 
from  the  building  are  made.  The  expense  may  be  considerable, 
but  it  is  sometimes  the  choice  of  several  evils.  From  an  electrical 
standpoint  there  is  room  for  considerable  discussion  as  to  the 
necessity  for  the  rule  absolutely  forbidding,  under  any  pretense, 
lighting  or  power  from  railway  circuits.  Under  such  circum- 
stances it  cannot  by  any  means  be  called  poor  engineering  to 
adopt  plans  for  circumventing  the  rule  if  they  can  be  made  ac- 
ceptable to  the  underwriters. 

The  Belgian  Government  "Light  Railways" 

Advocates  of  municipal  and  government  ownership  will  be  in- 
terested in  the  plan  followed  in  Belgium  in  developing  the  light 
railways  in  that  country  by  which  State  and  municipal  aid  has 
been  secured  on  a  large  scale  in  the  construction  of  such  lines, 
while  the  operation  of  such  systems  remain  in  private  hands.  Light 
railways  designate  a  kind  of  road  which  has  no  exact  parallel  in 
this  country,  but  as  the  term  is  used  in  Belgium  it  means  local 
country  lines  nearly  always  of  narrow  (1  meter)  gage,  sometimes 
interconnected,  but  quite  as  often  isolated,  which  are  built  where 
standard  gage  trunk  lines  with  their  more  substantial  construc- 
tion and  heavier  rolling  stock  would  not  be  considered  profitable. 
Narrow  gage  steam  lines,  and  these  Belgian  roads  are  nearly 
all  operated  by  steam,  are  not  regarded  with  favor  by  American 


capitalists.  Being  so  unpopular  in  this  country,  at  first  sight  it 
may  seem  a  little  strange  that  an  extensive  system  of  narrow  gage 
roads  nearly  1500  miles  in  extent  should  have  been  built  in  a 
country  so  flat  as  Belgium,  and  intersected  as  it  is  by  trunk  lines 
of  standard  gage.  Nevertheless  the  experience  with  electric  inter- 
urban  lines  in  this  country  has  shown  that  there  is  a  field  through 
the  country,  and  a  large  field,  for  lighter  roads  than  those  used  in 
heavy  trunk  service,  and  while  steam  motive  power  would  not 
be  used  for  such  a  system  of  roads  in  this  country,  most  of  these 
roads  were  built  before  the  practical  advantages  of  electric  power 
for  service  of  this  kind  had  been  demonstrated. 

In  the  last  issue  of  the  Annals  of  the  American  Academy  of 
Political  and  Social  Science,  Prof.  Nerincx,  of  the  University  of 
Louvain,  of  Belgium,  describes  the  financial  plan  and  organization 
of  the  Societe  Nationale  des  Chemins  de  fer  Vicinaux,  which 
owns  practically  all  of  the  light  railways  of  Belgium.  This  com- 
pany has  an  option  for  a  year  on  the  construction  of  all  the  light 
railways  authorized  by  the  government,  which  amounts  to  prac- 
tically a  monopoly,  as  when  the  company  does  not  accept  the 
franchise  the  line  is  usually  not  worth  building,  and  no  one  else 
will  undertake  it.  When  any  such  new  line  is  built  the  company 
issues  new  shares  of  stock  to  pay  for  the  construction.  The  new 
shares  bear  a  special  number  and  the  interest  on  them  must  be 
paid  out  of  the  earnings  of  the  new  railroad  only.  The  company 
is  a  somewhat  curious  combination  of  a  branch  of  the  govern- 
ment and  a  private  enterprise.  According  to  statutes,  two-thirds 
of  each  new  series  of  stock  must  be  subscribed  for  jointly  by  the 
government,  the  provinces  and  the  municipalities  interested  in 
the  proposed  road.  The  subscription  of  the  national  government 
is  not  allowed  to  exceed  one-half  of  the  capital  required.  The 
provinces  and  the  municipalities  may  subscribe  for  as  much  of  the 
remaining  capital  as  they  wish,  and  any  left  unsubscribed,  but  not 
exceeding  one-third  of  the  total  amount,  may  be  taken  by  private 
investors.  The  latter  shares,  like  those  of  any  stock  company, 
are  transferable  at  will,  but  those  owned  by  the  provinces  and 
municipalities  can  only  be  transferred  by  special  authority  of  the 
government.  The  private  shares  must  be  paid  for  when  taken, 
but  the  government  subscriptions  may  be  paid  if  desired  in  ninety 
yearly  instalments,  calculated  on  the  basis  of  3T4  per  cent  per 
annum.  When  this  latter  course  is  followed,  which  is  not  usually 
the  case,  the  company  issues  3  per  cent  debentures  to  a  corre- 
sponding amount  to  the  municipal  stock  subscriptions,  to  raise 
the  immediate  capital,  and  the  interest  and  sinking  fund  of  these 
bonds  are  provided  for  out  of  the  yearly  instalments  of  the  sub- 
scribing public  bodies  so  long  as  the  earnings  of  the  company  are 
not  able  to  cover  them. 

The  National  Company  is  a  construction  company  only,  and 
each  line  built  by  it  is  leased  fully  equipped  to  a  contractor  whose 
terms  of  lease  carefully  provide  for  the  improvement  of  train 
service,  rates  of  transportation,  repairs  and  maintenance,  and  the 
apportionment  of  net  earnings.  These  operating  contracts  are 
made  for  thirty  years.  Prof.  Nerincx  states  that  this  plan  of 
leasing  the  operation  of  the  lines  to  local  contractors  works  very- 
well.  It  frees  the  National  Company  from  running  a  large  num- 
ber of  disconnected  railways  scattered  all  over  the  country  and 
insures  a  good  local  service,  which  is  generally  by  local  business 
men  interested  by  the  financial  success  of  the  concern.  As  the 
necessary  operating  capital  is  not  large,  it  is  obtained  easily  by 
the  contractors.  The  management  of  the  company  is  in  the  hands 
cf  six  directors,  three  elected  by  the  stockholders,  and  three,  in- 
cluding the  president  of  the  board,  appointed  by  the  government. 
The  latter  also  appoints  the  general  manager.  At  the  end  of  1900, 
according  to  Prof.  Nerincx,  the  company  had  built  or  was  engaged 
in  the  construction  of  104  lines  of  roads  covering  1490  miles,  and 
had  a  capital  of  $22,821,800,  subscribed  for  as  follows:  State,  33.7 
per  cent;  provinces,  28.1  per  cent;  municipalities,  35.7  per  cent; 
private  investors,  2.5  per  cent.  The  average  rate  of  profit  for  the 
year  on  the  capital  subscribed  was  3. 3346  per  cent.  Electricity  is 
used  on  47  miles  of  track. 
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Progress  of  the  Lansing,  St.  Johns  &  St-  Louis  Railway 


The  northernmost  of  the  network  of  electric  interurban  lines 
which  is  spreading  over  the  State  of  Michigan  is  the  Lansing,  St. 
Johns  &  St.  Louis  Railway.  Twenty  miles  of  this  road,  from 
Lansing  due  north  to  St.  Johns,  is  completed,  and  steam  construc- 
tion trains  have  been  run  over  the  route  from  end  to  end  for  some 
■  time. 

The  contract  for  building  and  equipping  the  road  complete  is 
with  the  Arnold  Electric  Power  Station  Company,  of  Chicago,  and 
the  line  promises  to  have  a  future  historic  interest  as  being  the 
one  upon  which  the  new  alternating-current  system,  invented  by 
Bion  J.  Arnold,  president  of  the  company,  will  be  first  tried.  Little 
has  been  announced  concerning  the  new  scheme  as  yet,  except  that 
it  will  do  away  with  rotary  converter  substations,  take  single- 
phase,  alternating-current  direct  from  a  single  trolley  wire  at  high 
voltage,  and  have  single-phase  motors  on  the  cars  running  con- 
tinuously. Naturally  much  interest  is  felt  in  the  engineering  world 
over  the  outcome  of  Mr.  Arnold's  experiment,  and  it  is  to  be  hoped 
that  it  will  prove  a  satisfactory  solution  of  operating  electric  rail- 
ways over  long  distances  without  the  use  of  rotary  converter  sub- 
stations. Mr.  Arnold's  standing  as  an  engineer  lends  confidence 
to  the  belief  that  it  will.  It  is  understood,  however,  that  Mr. 
Arnold  regards  the  plan  as  to  a  large  extent  experimental  until  its 
success  has  been  demonstrated  by  practical  operation. 

The  road  affords  the  only  direct  inlet  to  Lansing,  the  capital  of 
the  State,  from  the  north,  and  when  completed  to  St.  Louis  and 
Alma  will  afford  to  a  considerable  territory  a  direct  way  of  reach- 
ing Lansing,  where  only  an  indirect  route  has  existed  before. 

The  accompanying  engravings  are  from  photographs  taken  by 
the  Arnold  Electric  Power  Station  Company  during  construction, 
and  show  the  character  of  the  work,  and  also  how  well  equipped 
the  contracting  company  is  for  carrying  out  railway  construction  of 
this  kind.  The  contract  included  the  engineering  as  well  as  the 
actual  construction.  The  surveying  location  was  carried  out  under 
the  direction  of  H.  L.  Cleverdon,  civil  engineer  of  the  Arnold  Com- 


tion  of  the  road.  There  are  beet  sugar  factories  at  Lansing,  and 
the  electric  road  will  handle  beets  from  the  farms  along  the  way 
in  carload  lots.    The  building  of  the  road  has  also  settled  another 


STEAM  SHOVEL  AT  WORK 

important  question  for  the  farmers,  viz.,  how  to  dispose  of  surplus 
milk.  The  Michigan  Condensed  Milk  Works  at  Lansing,  and  the 
electric  road  to  haul  milk  there,  solves  the  surplus  milk  problem. 


VIEW  AT  DE  WITT,  SHOWING  BIG  FILL 


pany,  and  H.  B.  Quick  was  superintendent  of  construction.  E.  B. 
Arnold  has  had  charge  of  the  material  yard. 

The  road  is  in  a  good  farming  country,  and  one  in  which  it 
is  expected  to  raise  large  quantities  of  sugar  beets  upon  the  comple- 


The  construction  follows  closely  that  of  a  substantial  steam 
road.  Indeed,  it  is  expected  to  haul  steam  road  freight 
cars  over  it  when  completed.  Although  the  country  is  in 
general  level,  there  are  some  considerable  cuts  and  fills,  and  in 
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one  case  many  carloads  of  dirt  had  to  be  dumped  in  the  right  of 
way  to  fill  up  a  sink  hole,  caused  by  an  underground  lake  or  quick- 
sand.   The  largest  cut  on  the  line  is  2000  ft.  long  and  13  ft.  deep, 


VIEW  OF  TRACK 

and  through  a  very  tough  soil  to  handle.  At  Look-Glass  River  is  a 
bridge  33  ft.  high  and  300  ft.  long.  Twenty-five  thousand  yards 
of  material  were  used  in  bringing  the  500  ft.  next  to  the  bridge  up  to 


grade.  A  number  of  marshes  have  been  encountered  on  the  right  of 
way  which  required  an  immense  amount  of  filling.  Italian  labor 
has  been  employed  on  the  construction,  and  one  of  the  sights  along 
the  road  is  the  Italian  village. 

♦♦♦  

At  a  meeting  of  the  directors  of  the  Brooklyn  Rapid 
Transit  Company,  held  Feb.  it,  it  was  decided  to  ask  the 
stockholders'  authority  for  an  issue  of  $150,000,000,  4  per  cent  bonds. 
The  bonds  will  be  used  to  retire  outstanding  loans,  and  for  im- 
provements. 


Progress  on  East  Boston  Tunnel 


Plans  for  Section  "C"  of  the  East  Boston  Tunnel  have  been  com- 
pleted by  the  Boston  Transit  Commission,  and  are  now  on  exhibi 
tion  for  the  benefit  of  contractors  bidding  on  the  new  work.  Pro- 
posals are  to  be  opened  on  Feb.  25  so  that  the  contract  may  be 
awarded  a  few  days  later  and  work  begun  by  March  10. 

Section  "C"  is  740  feet  long,  and  begins  at  the  terminal  of  the 
harbor  section,  near  the  corner  of  State  Street  and  Atlantic  Ave- 
nue, ending  about  at  the  junction  of  India  and  State  Streets,  be- 
tween the  Custom  House  and  the  proposed  Board  of  Trade  build- 
ing. Work  will  begin  at  the  upper  end  of  the  section  and  proceed 
toward  the  harbor.  A  shaft  will  be  sunk  in  State  Street  opposite 
India  Street,  and  when  the  tunnel  is  completed,  this  shaft  will  be 
changed  into  an  air  chamber,  the  first  ventilation  arrangement 
on  the  Boston  side  of  the  harbor,  excepting  the  station  at  the  foot 
of  State  Street,  which  will  be  equipped  with  apparatus  for  in- 
troducing fresh  air  into  the  tunnel  and  carrying  foul  air  out  of  it. 

Six  borings  were  made  in  State  Street  along  this  section  to 
determine  the  character  of  the  soil,  and  the  material  was  found  to 
be  similar  to  that  which  the  tunnel  will  traverse  under  Boston 
Harbor.  At  the  shaft  opposite  the  Custom  House  there  are  about 
17  feet  of  filling,  including  woodwork,  probably  some  wharp ;  then 
there  are  10  feet  of  hard  yellow  clay,  and  below  that  a  strata  of 
hard  blue  clay  to  a  point  at  least  70  feet  below  the  surface.  The 
tunnel  foundations  required  no  deeper  boring.  At  this  shaft  the 
rails  will  be  35  feet  below  the  surface,  and  the  track  will  descend 
on  a  4  per  cent  grade  to  meet  the  harbor  section  at  the  foot  of 
State  Street,  where  the  level  is  21  feet  deeper.  About  150  feet  of 
the  new  station  platforms  where  the  sections  meet  will  be  included 
in  the  new  section.  The  platforms  are  to  be  built  at  the  sides  with 
both  tracks  passing  between  them  at  the  same  level.  There  will  be 
no  loop  at  this  station. 

Conduits,  gas  pipes  and  sewers  in  State  Street  are  now  being  re- 
located to  make  room  for  the  shaft.  Beyond  the  shaft  no  under- 
ground structures  will  be  disturbed  as  the  shaft  passes  below  them, 
and  there  is  no  knowledge  of  any  larger  rocks  in  the  route.  Air 
pressure  will  be  introduced  as  soon  as  practicable  for  supporting 
buildings,  the  foundations  being  also  strengthened  by  masonry  and 


I 


steel  rods  before  tunnel  construction  begins.  State  Street  is  so 
narrow  at  the  shaft  that  its  entire  width  is  taken  up,  including  por- 
tions below  each  sidewalk.  The  distance  between  the  building  lines 
is  but  7  feet   greater  than  the  exterior  diameter  of  the  tunnel. 

The  shortness  of  this  section  is  here  in  part  to  (lie  commission's 
uncertainty  in  regard  to  the  Legislature's  action  upon  the  Wash- 
ington Street  subway.  The  decision  in  regard  to  the  latter  does 
not  affect  the  tunnel  location  east  of  the  Custom  House  on  State 
Street.  Borings  have  also  been  made  during  the  last  few  weeks 
on  Washington  Street  in  the  vicinity  of  State  Street. 
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A  New  Boltless  Rail- Joint 


On  the  electric  street  and  mountain  railway  at  Linz,  Upper 
Austria,  there  has  been  in  use  since  November,  1900,  a  rail-joint 
which  differs  from  most  other  detachable  bonds  by  being  con- 
structed without  any  bolts,  making  use  of  the  well-known  wedge 
principle.  This  boltless  joint,  which  grasps  the  base  of  the  rail 
at  the  joint,  and  is  therefore  called  "rail-shoe"  by  the  inventors,  is 
equally  well  adapted  for  rails  in  paved  streets  as  well  as  for  ex- 
posed track.  It  consists  of  only  three  parts,  a  piece  B,  Fig.  1,  which 
fits  into  one  side  of  the  rail-base;  of  a  second,  larger  piece  A, 
which  fitsaroundthe  opposite  side  of  the  rail-base,  and  extends  be- 


F1G.  I.— SECTIONS  OF  BOLTLESS  RAIL  JOINT 

neath  the  latter  and  around  the  smaller  piece  B,  where  it  is  so 
shaped  as  to  permit  a  wedge  C  to  be  driven  in. 

The  joint  can  be  put  down  by  four  men.  They  require,  besides 
a  portable  blast  furnace,  very  few  tools.  The  shoes  are  constructed 
in  the  following  manner: 

One  man  brings  the  large  pieces  A  to  a  red  heat  in  the  furnace, 
Fig.  2 ;  a  second  man  fastens  the  piece  B  by  striking  it  from  the 
side,  inserting  a  piece  of  sheet  zinc  0.2  mm  in  thickness  between 
the  contact  surfaces;  the  same  man  assists  in  inserting  the  wedge 
by  holding  a  heavy  hammer  against  the  surface.    A  third  man 

takes  the  glowing  piece  A 
out  of  the  furnace  and 
places  it  in  position  directly 
opposite  the  smaller  piece 
B.  He  then  strikes  it  with 
a  heavy  hammer  and  inserts 
the  wedge  C.  Before  this 
act,  however,  the  second 
man  has  placed  a  piece  of 
sheet  zinc  0.4  mm  in  thick- 


are  to  be  removed  the  shoe  can  be  taken  off  without  very  much 
difficulty,  and  can  be  used  again.  The  shoes,  which  have  been  used 
on  six  street  railways,  two  mountain  roads  and  one  heavy  steam 
road  in  Austria,  are  said  to  have  stood  severe  tests  most  success- 
fully during  the  past  year  in  all  sorts  of  weather.  Not  a  single 
shoe  has  become  loose,  and  the  electrical  contact  was  reported  to 
have  been  as  good  after  a  year's  usage  as  it  was  at  the  beginning.  - 
Measurements  made  by  the  K.  K.  Railway  department  at  Linz 
have  shown  that  while  the  tracks  moved  formerly  about  45  mm 
each  year,  this  had  been  decreased  to  9  mm  when  the  boltless  shoe 
was  used.  It  was  further  shown  that  the  expansion  of  the  rails 
was  in  no  way  interfered  with,  and  that  the  cars  could  pass  over 
these  rails  without  any  jars  or  jolts.    The  shoe  is  made  in  lengths 


FIG.  4.— COMPLETED  JOINT 

varying  from  16  cm  to  24  cm,  weighs  about  16  kg  to  24  kg,  and 
costs,  inclusive  of  royalty  payments,  at  the  present  price  of  cast 
steel,  about  14  to  20  kronen  ($3  to  $4).  The  equipment,  when 
long  lines  are  being  equipped,  including  charcoal  for  the  furnace 
and  depreciation  of  tools,  costs  about  25  heller  per  joint.  The 
pieces  A  and  B  are  made  of  crucible  cast  steel,  having  a  tensile 
strength  of  about  55  kg  per  square  millimeter,  and  a  flexibility  of 
from  10  per  cent  to  12  per  cent.  The  wedge  is  made  of  Martin 
steel. 


Annual  Meeting-  of  J.  G.  White  &  Company 

The  second  ordinary  general  meeting  of  the  above  company  was 
held  at  the  registered  offices  of  the  company,  22A  College-hill,  Can- 
non Street,  E.  C,  on  Monday,  O.  H.  Bald- 
win (managing  director),  in  the  absence  of 
J.  G.  White  (the  chairman  of  the  company), 
presiding. 

The  directors'  report  and  accounts  pre- 
sented showed  a  profit  equal  to  more  than  6 
per  cent  on  the  total  paid-up  preference  and 
ordinary  capital.  The  report  and  accounts 
were  adopted  and  a  dividend  on  the  prefer- 
ence shares  at  the  rate  of  6  per  cent  per  an- 
num to  Aug.  31,  1901,  was  declared.  The 
chairman  congratulated  the  shareholders  on 
the  prosperous  results  of  the  working  of  the 
company  to  Aug.  31,  1901,  and  stated  that 
the  contracts,  obtained  to  date  amounted  to 
£784.475. 


FIG.  2.— HEATING  FURNACE 


FIG.  3. — LEVER  USED  IN  MAKING  JOINT 


rAtlanta  Consolidation  Approval 


ness  between  the  rail  surfaces  and  those  of  the  large  piece  A.  A 
fourth  man  presses  the  large  piece  A  against  the  rail  by  means  of 
a  heavy  lever,  Fig.  3,  while  the  wedge  is  being  driven  in.  In  this 
way  twelve  shoes  can  be  constructed  in  one  hour.  The  sheet  zinc 
0.4  mm  thick  melts  at  once  when  the  heated  piece  A  comes  in  con- 
tact with  it  and  fills  out  the  cavities  between  the  contact  surfaces. 
The  0.2  mm  piece  of  sheet  zinc  between  piece  B  and  the  rail-base 
will  not  melt,  but  will  serve  a  similar  purpose,  as  the  0.4  mm 
piece,  in  being  subjected  to  an  enormous  pressure  during  the  cooling 
of-  piece  A.  If  the  rail  ends  are  thoroughly  cleaned  at  the  con- 
tact surfaces  by  means  of  steel  brushes  and  emery  paper  before 
the  shoe  is  constructed,  a  lasting  and  excellent  electrical  contact  is 
obtained.  Zinc  and  iron  have  similar  electrical  properties,  which 
is  a  good  quality  in  connection  with  an  electrical  joint. 

The  wedge  has  such  a  cross  section  that  the  piece  A  is  pressed 
closely  against  the  lower  face  of  the  rail-base  and  the  piece  B,  at 
the  same  time  firmly  pressing  the  two  pieces  into  the  sides  of  the 
base.  It  is  furthermore  of  such  shape  that  it  cannot  recede  and 
cause  a  loosening  of  the  shoe.  The  joint  can  be  applied  by  itself 
in  the  case  of  new  rails  and  in  connection  with  fish-plates,  when 
such  are  present  on  old  rails,  as  shown  in  Fig.  4.    If  rail? 


Mayor  Mims,  of  Atlanta,  has  approved  an  ordinance  granting 
the  consolidation  of  the  Atlanta  Railway  &  Power  Company,  the 
Atlanta  Rapid  Transit  Company,  the  Georgia  Electric  Light 
Company  and  the  Atlanta  Steam  Heating  Company.  The  com- 
panies will  be  taken  over  by  the  Georgia  Railway  &  Electric  Com- 
pany, which  applied  for  incorporation  in  December,  1901.  The 
authorized  capital  stock  of  the  company  is  $3,000,000.  Briefly 
stated,  the  terms  upon  which  the  cijy  has  agreed  to  allow  the 
companies  to  consolidate  require  a  cash  payment  of  $50,000  and 
an  annual  percentage  of  the  gross  receipts.  For  the  first  year  1 
per  cent  of  the  gross  receipts  will  be  charged.  After  that  time, 
for  a  period  of  twenty  years,  2  per  cent  will  be  the  rate.  This 
is  in  lieu  of  all  taxes  not  included  in  the  ad  valorem  tax.  The 
question  of  the  terms  on  which  the  companies  should  be  allowed 
to  consolidate  has  agitated  the  Council  for  many  weeks. 



The  Compagnie  des  Tramways  a  Vapeur  de  Saint  Etienne, 
France,  which  is  at  present  a  steam  line,  is  reported  to  be  con- 
templating a  change  to  electric  traction.  The  road  now  operates 
J40  cars. 


February  15,  1902.] 
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The  Everett-Moore  Situation 


The  first  tangible  information  that  the  bankers'  committee  in 
charge  of  Everett-Moore  affairs  proposes  to  dispose  of  certain 
of  the  properties  owned  by  the  syndicate,  came  in  the  form  of  a 
circular  letter  under  date  of  Feb.  5,  to  the  stockholders  of  the  De- 
troit United  Railway.  It  was  an  unsigned  agreement  pledging 
the  stockholders  to  turn  in  their  stock  certificates  to  the  Guardian 
Trust  Company,  and  abide  by  the  decision  of  a  sub-committee  ap- 
pointed by  the  bankers'  committee  to  have  charge  of  the  sale  of 
the  property.  The  circular  was  accompanied  by  the  following 
letter:  "Overtures  for  the  purchase  of  the  majority  of  the  stock  of 
the  Detroit  United  Railway  have  been  made  to  the  bankers'  com- 
mittee of  eight,  which  committee  has  appointed  a  sub-committee 
to  consider  these  overtures  and  to  conduct  negotiations  for  the 
sale  of  said  majority.  In  order  to  enable  said  sub-committee  to 
conduct  such  negotiations  promptly  and  vigorously,  this  com- 
mittee deems  it  advisable  that  the  agreement  enclosed  herewith 
be  executed  at  once  by  the  owners  and  pledgees  of  said  stock.  If 
you  agree  with  us,  kindly  have  said  agreement  signed  by  your- 
self and  your  pledgees  and  return  to  the  Guardian  Trust  Company 
with  the  stock  covered  by  it.'  The  letter  was  signed  by  H.  P. 
Mcintosh,  E.  V.  Hale,  J.  R.  Nutt  and  H.  A.  Everett,  as  the  sub- 
committee. 

The  agreement  authorizes  the  committee  to  negotiate  for  the  sale 
of  the  stock  and  to  sell  the  entire  amount  so  deposited  at  a  price 
which  shall  net  to  the  pledgees  not  less  than  $70  per  share,  after  de- 
ducting the  expenses  incidental  to  carrying  out  the  agreement.  The 
agreement  is  to  remain  in  force  until  Aug.  5,  1902. 

Although  the  figure  named  in  the  contract  is  $70,  it  is  believed 
that  at  least  $75  or  $76  will  be  obtained  for  the  controlling  in- 
terest in  the  stock.  It  is  understood  that  $71  has  already  been  de- 
clined, and  it  is  known  that  at  least  four  syndicates  are  now  in  the 
field  to  secure  control  of  the  Detroit  property. 

One  of  them  is  headed  by  Feder,  Holzman  &  Company,  of  Cincin- 
nati ;  another  by  Hutton  &  Company,  also  of  Cincinnati ;  Baltimore 
people  head  a  third  syndicate,  while  Detroit  and  Chicago  people 
compose  another.  With  four  live  bidders  in  the  field,  it  is  believed 
that  if  the  property  is  sold  at  all,  it  will  go  at  a  good  figure. 

The  Everett-Moore  syndicate  and  its  immediate  friends  are  said 
to  control  63.000  shares  out  of  $12,500,000  capital  stock,  but  the  total 
Cleveland  holding  amounts  to  considerably  more  than  this.  A  num- 
ber of  large  blocks  of  the  stock  have  already  been  turned  over  to 
the  Guardian  Trust  Company. 



Report  of  Massachusetts  Railroad  Commissioners 


The  thirty-third  annual  report  of  the  Board  of  Railroad  Com- 
missioners, of  the  State  of  Massachusetts,  for  the  year  ending  Sept. 
30,  1901,  has  just  been  published.  An  abstract  of  the  report,  so  far 
as  it  relates  to  street  railways,  follows  : 

MASSACHUSETTS  STREET  RAILWAY  COMPANIES 
Annual  reports  for  the  year  ending  Sept.  30,  1901,  have  been  re- 
ceived from  119  street  railway  companies.  Twenty  of  the  119  com- 
panies reporting  having  been  consolidated  with  other  companies,  so 
that  at  the  end  of  the  year  there  were  really  99  companies. 
Of  these  99,  66  were  operating  their  railways ;  the  railways  of  17 
were  operated  by  other  companies  under  lease  or  contract ;  14 
had  organized  and  were  constructing  their  railways;  2  had  organ- 
ized and  paid  in  a  portion  of  their  capital  stock,  but  had  not  com- 
menced the  construction  of  their  railways.  The  total  miles  of  main 
track  operated  is  2,215.459,  an  increase  of  242.905  over  the  previous 
year.  All  cars  are  now  operated  by  electricity,  the  use  of  horses 
as  a  motive  power  having  been  discontinued  during  the  year  on  the 
last  two  roads  which  had  used  them. 

All  of  the  track  owned  is  surface  street  railway  track,  with  the  ex- 
ception of  6.644  miles  of  elevated  railway  line,  and  6.468  miles  of 
elevated  second  track.  Of  the  sidings,  all  are  surface  track,  with  the 
exception  of  2.431  miles  of  elevated  track.  All  the  elevated  track  is 
confined  to  Boston. 

CAPITAL  INVESTMENT  AND  COST  PER  MILE  OF  TRACK 
The  total  capital  investment  (capital  stock  and  net  debt)  of  the 
street  railway  companies  of  the  State  advanced  the  last  year  from 
$84,715,097  to  $99,611,185,  or  $45,757  per  mile  of  track.  Thirteen 
years  ago,  in'  1888,  the  total  was  $17,237,100. 

The  average  cost  of  the  street  railways  of  the  State  per  mile 
of  main  track  (including  the  cost,  but  not  the  length  of  side  track), 
as  it  stood  on  the  books  of  the  companies  Sept.  30,  1901,  was  $23,- 
053.44  for  construction  ;  $8,677.62  for  equipment;  and  $11,666.22  for 
lands,  buildings  (including  power  plants)  and  other  permanent 
property,  making  a  total  average  cost  of  $44,297.28  per  mile  of  main 
track. 


ASSETS  AND  LIABILITIES 
The  gross  assets  of  the  companies  Sept.  30,  1901,  were  $107,- 
250,655.63.   The  gross  liabilities  at  the  same  date,  including  capital 
stock,  were  $103,598,042.36. 

INCOME  AND  EXPENDITURES 

The  total  income  of  the  companies  from  all  sources,  for  the  year 
ending  Sept.  30,  1901,  was  $23,179,304.20,  and  the  total  expenditures 
(including  dividends)  were  $23,198,237.99,  leaving  a  net  balance  of 
$J8,93379  to  be  deducted  from  the  surplus  of  previous  years. 

The  sources  of  total  income,  and  the  amount  derived  from  each 
source  as  compared  with  1900,  were  as  follows : 


Total  Income,  1900  and  1901 


Income 

1900 

1901 

Increase 

Rentals  from  lease  of  railway.  

Income  from  other  sources  

$19,999,041 
1,221.897 
166,103 

$21,766,340 
1,236,824 
176,140 

$1,766,690 
14.927 
10,037 

$21,387,641 

$23,179,304 

$1,791,663 

The  items  of  total  expenditure,  with  the  increase  in  each  item 
over  the  previous  year,  are  shown  in  the  following  table : 

Total  Expenditures,  1900  and  1901 


Expenditures 

1900 

1901 

Increase 

Interest  on  debt  and  loans   - 

$13,159,947 
1,7*8,797 
1,347,119 
1,229,170 
761,106 
2,409,874 

$14,465,141 
1,893.668 
1,555,787 
1,301.1133 
462.492 
3,417,117 

$1,405,194 
110.871 
208,668 
4,863 
29H.6I4* 
1,007,243 

( >ther  charges  on  income  

Dividends  paid  

$20,760,013 
627,628 

$23,198,238 
!8,934rf 

$2,438,225 
646.562* 

(/Deficit.  *  Decrease. 

EARNINGS  AND  EXPENSES  OF  OPERATION 
The  gross  earnings  and  expenses  of  operation  the  last  year  are 
classified  and  compared  with  those  of  the  previous  year,  in  the  fol- 
lowing table : 

Gross  Earnings  and  Expenses  of  Operation,  1900  and  1901 


Earnings  and  Expenses 

1900 

1901 

Increase 

Revenue  from  mails  and  merchandise. 
Revenue  from  tolls,  rents,  advertising. 

$19,602,909 
49,157 

347,478 

$21,339,480 
51,897 

374,963 

$1,736,574 
2,640 

27,485 

Gross  earnings  from  operations  

Net  earnings  from  operation  . 

$19,999,641 
13,159.947 

$21,766,340 
14,565,141 

$1,766,699 
1,405,194 

$6,839,694 

$7,201 ,199 

$361,505 

CAPITAL  STOCK  AND  DIVIDENDS 
The  aggregate  capital  stock  of  the  119  companies,  Sept.  30,  1901, 
was  $54,069,932.50,  a  net  increase  of  $5,098,765  over  the  preceding- 
year. 

DIVIDENDS 

The  total  amount  of  dividends  declared  the  last  year  was  $3,417,- 
117,  an  increase  of  $1,007,243  over  the  preceding  year.  Forty-three 
cut  of  the  119  companies  paid  dividends  ranging  from  2  to  10  per 
cent,  and  76  companies,  new  and  old,  declared  and  paid  no  divi- 
dends. 

Two  companies  paid  10  per  cent ;  12  paid  8  per  cent ;  1  paid  8  per 
cent  on  preferred  and  7  per  cent  on  common  ;  1  paid  7.2  per  cent; 
1  paid  7  per  cent ;  1  paid  6J/i  per  cent  on  one  and  3  per  cent 
on  another  part;  13  paid  6  per  cent;  1  paid  5^4  per  cent;  4 
paid  5  per  cent ;  2  paid  4  per  cent ;  1  paid  zYa  per  cent ;  1  paid  3^2 
per  cent ;  2  paid  3  per  cent,  and  1  paid  2  per  cent. 

The  amount  of  the  capital  stock  upon  which  dividends  were  paid 
of  the  43  dividend-paying  companies  was  $48,467,502,  on  which  the 
average  rate  of  dividend  was  7.05  per  cent,  as  against  a  corre- 
sponding rate  of  6.19  per  cent  the  preceding  year.  The  amount  of 
the  capital  stock  of  the  76  companies  paying  no  dividends,  including 
also  the  capital  stock  of  the  dividend-paying  companies  upon  which 
no  dividends  were  paid,  was  $5,602,430.50.  Including  the  latter,  tho 
average  dividend  rate  on  the  whole  amount  of  capital  stock  out- 
standing at  the  end  of  the  year  was  6.32  per  cent,  as  against  4.92 
per  cent  in  1900.  Computed  (as  it  more  properly  might  be)  on  the 
mean  amount  of  capital  outstanding  at  the  beginning  and  end  of 
the  year,  (his  rate  would  be  6.63  per  cent,  as  against  5.33  per  cent  in 
1900. 

The  following  table  gives  the  total  capital  stock  outstanding  at 
theendof  theyear  ;  thenet  divisible  income  after  paying  all  expenses, 
taxes,  interest,  rentals  and  other  charges;  the  amount  of  cash  divi- 
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dends  declared ;  and  the  average  percentage  of  dividends  on  total 
capital  stock,  for  each  of  the  last  ten  years: 

Capital  Stock,  Net  Income  and  Dividends,  1892-1901 


Years 

Capital  Stock 

Net  Divisible 
'Income 

Dividends 
Declared 

Percentage 
on  Total 
Capital  Stock 

1892  

$23,590,536 
25.883,575 
26,971,375 
27,906,685 
30.727,818 
32,670,273 
38,933,917 
41.380,143 
48,971,168 
54,069,933 

$1,905,680 
1,993,399 
1,812.668 
2,257,355 
2.280,776 
2,593,147 
2,534,002 
2,502,942 
3,037,502 
3,398,183 

$1,582,697 
1,716,637 
1,610,886 
1,606,196 
1,802,847 
1 .965,243 
2,076,233 
2,318,398 
2,409,874 
3,417,117 

6.71 
6.63 
5.97 
5.76 
5.87 
6.02 
5.33 
5.60 
4  92 
6.32 

1893  

1894  

1895  

1896  

1897   

1898   

1900  

1901   

VOLUME  OF  TRAFFIC 
The  total  number  of  passengers  carried  during  the  last  year  on 
the  railways  of  the  119  companies  making  returns  to  the  board 
was  433,526,935,  an  increase  of  38,499,737  passengers  over  the  pre- 
vious year. 

The  total  number  of  miles  run  by  street  cars  was  93,005,225,  an 
increase  of  11,254,457  miles  over  the  previous  year. 

The  following  table  gives  the  total  volume  of  traffic,  itemized  as 
above,  for  each  of  the  last  ten  years  : 

Volume  of  Traffic  for  Ten  Years,  1892-1901 


Years 

Tot^l  Passengers 
Carried 

Average  Number 
per  Mile  of  Main 
Track  Operated 

Total  Car 
Miles  Run 

1892...  

194,171,942 
213,552,009 
220,464.099 
259,794,308 
292,258,913 
308,684,224 
380.889,689 
356,724,213 
395,027,198 
433,526,935 

29,678,036 
34,507,382 
36,722,9?8 
43,655,560 
53,613,685 
61,577,917 
68,206,418 
73,367,235 
81.750,768 
93,005,225 

1893  

1894  

1895      

238,963 
226,452 
212,403 
207,982 
205.098 
200,262 
195,683 

1896   

1897  

1898  ._  

1899    

1900  

1901  

It  appears  that  while  the  railway  mileage  has  increased  188  per 
cent,  or  nearly  trebled  in  the  last  nine  years,  there  has  been  a  gain 
of  only  123  per  cent  in  the  number  of  passengers  carried. 

EARNINGS  AND  EXPENSES  OF  OPERATION 
The  following  table  gives  the  gross  earnings  from  operation,  the 
operating  expenses,  the  ratio  of  operating  expenses  to  gross  earn- 
ings, and  the  net  earnings  for  each  of  the  last  ten  years : 

Percentage  of  Operating  Expenses  to  Gross  Earnings,  1892-1901 


Years 


18112.. 
1893.. 
1894... 
1X95... 
1896... 
1 S97 . . 
1898.. 
1899... 
1900  .. 
1931... 


Gro<s  Earnings 
from  Operation 


,798, 
,832, 
,119. 
,184, 
844, 
815, 
915. 
151, 
999. 


060 
174 
846 
2(2 
262 
267 
405 
550 
640 
340 


Operating 
Expenses 


$7,029,179 
7,501,845 
7.729,059 
9,088,086 
10.563.371 
10,904.040 
11,672,731 
13.378,488 
13,159.947 
14,565,141 


Percentage 
of  Expenses  to 
Earnings 


71.74 
69.26 
69.51 
68.93 
71.16 
68.95 
69.01 
68.20 
65.80 
06.92 


Net  Earnings 


$2,768,581 
3.330,329 
3,390.787 
4,096,256 
4.280  891 
4,911.227 
5,242,671 
5,773,062 
6.839.693 
7.201,199 


The  following  table  gives  for  each  of  the  last  ten  years  the 
average  gross  earnings,  operating  expenses,  and  net  earnings  from 
operation,  (1)  per  total  mile  of  main  track  owned,  (2)  per  car  mile 
run,  and  (3)  per  passenger  carried,  thus  showing  more  in  detail 
the  changes  from  year  to  year  in  the  earnings,  cost,  and  net  results 
of  operation. 

Gross  and  Net  Earnings  from  Operation  per  Mile  of  Main 
Track  Owned,  1892-1901 


Years 


Average  per  Mile  of  Track 


Gross 
Earnings 


1.892.. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900  . 
1901.. 


$12, 
12, 
11 
12 
11 
11 
10 
10 
10 


392 
972 
127 
627 
187 
998 
459 
452 


Expenses  of 
Operation 


$9,312 
8,582 
8.321 
X,359 
8,274 
7,713 
7  589 
7.132 
6  878 
6,690 


Net 

Earnings 


$3,668 
3,810 
3.651 
3.768 
3,353 
3.474 
3,409 
3,327 
3,574 
3,308 


Gross  and  Net  Earnings  from  Operation  per  Car  Mile  Run  and 
per  Passenger  Carried,  1892-1901 


Average  per  Car  Mile 


Years 


1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


Average  per  Passenger 


Gross 
Farnings 

Expenses 

of 

Operation 

Net 
Farnings 

Gross 
Earnings 

Expenses 

of  _ 
Operation 

Net 
Earnings 

33.01 

23.69 

9.32 

5.05 

3.62 

1.43 

31.39 

21.74 

9.65 

507 

3.51 

1.56 

30.28 

21.05 

9.23 

5.04 

3.50 

1.54 

30.20 

20  82 

9.38 

5.07 

3.50 

1.57 

27.69 

19.70 

799 

5.08 

3  61 

1.47 

25.68 

17.71 

7.97 

5.12 

3.53 

1.59 

24.80 

17.11 

7.69 

5.11 

3.52 

1.59 

24  74 

16.87 

7.87 

5.09 

3.47 

1.62 

24.46 

16.'0 

8.36 

5.06 

3.33 

1.73 

23.40 

15.66 

7.74 

5.02 

3.36 

1.66 

STREET  RAILWAY  DEVELOPMENT 
In  1892  there  were  755  miles  of  street  railway  in  Massachusetts. 
There  are  now  2177  miles.    In  1892  the  number  of  passengers 
carried  was  194,171,942.   In  1901  the  number  was  433,526,935. 

An  examination  of  the  conditions  and  restrictions  under  which 
street  railway  locations  have  been  granted  shows  a  range  of  grant 
from  that  in  the  nature  of  a  gift  to  that  upon  conditions  calling 
for  extraordinary  expenditures  by  the  company.  Grants  to  the  same 
railway  are  often  radically  unlike  in  the  different  towns  through 
which  it  passes.  In  one,  the  local  board,  relying  upon  the  right  to 
demand  future  returns  in  accommodations  and  low  fares,  may  give 
the  use  of  the  street  upon  liberal  terms ;  in  another,  the  local  board, 
distrustful  of  the  future,  and  thinking  it  best  to  secure  at  once 
full  compensation  for  all  that  it  gives,  imposes  upon  the  same  com- 
pany heavy  expenditures  as  a  condition  of  the  right  to  use  its 
streets.  As  railways  have  become  more  interurban  in  character, 
the  need  of  greater  uniformity  in  respect  to  conditions  and  re- 
strictions attached  to  grants  of  location  is  apparent,  in  order  to 
secure  just  treatment  as  between  the  several  communities  which 
they  serve  and  the  observance  of  rules  of  State  policy.  The  effect 
of  the  diversity  of  opinion  among  local  boards  reaches  beyond  mat- 
ters of  purely  local  interest. 

The  growth  of  street  railways  has  been  in  large  part  the  whole- 
some development  of  new  and  desirable  facilities  for  travel.  Prior 
to  the  passage  of  laws  restricting  the  issue  of  stocks  and  bonds,  and 
while  grants  of  location  were  hurriedly  made  in  the  haste  to  enjoy 
this  new  and  cheap  method  of  travel,  an  attractive  field  was  offered 
for  exploiting  ventures  in  which  the  public  interest  received  scant,  if 
any,  attention.  The  opportunity  thus  afforded  was  not  neglected. 
While  the  street  railway  service  in  many  communities  is  excellent, 
in  others  the  evils  of  over-capitalization,  of  the  building  of  roads 
with  no  good  reason  for  existence,  and  of  the  practice  of  paying- 
dividends  at  the  expense  of  proper  maintenance,  are  to-day  apparent 
in  impaired  properties,  lack  of  proper  car  equipment,  insufficient 
power  plants  and  poor  track  and  roadbed.  Where  these  conditions 
exist  a  prompt  remedy  should  be  applied  through  the  immediate  ex- 
penditure of  the  money  necessary  to  bring  the  railway  property  to  a 
proper  standard.  Financial  inconvenience  or  temporary  embarrass- 
ment to  dividend-paying  power  offers  no  reasonable  excuse  for  de- 
lay. The  recent  consolidation  of  companies  has  been  productive  of 
lower  fares  and  larger  transfer  privileges.  It  has  brought  to  more 
than  one  weak  system  the  advantages  of  financial  strength  and  able 
management,  from  which  may  be  expected  action  that  will  secure 
the  needed  additional  equipment  and  better  service.  Generally 
speaking,  there  is  little  reason  to  doubt  that  in  the  coming  year  the 
standard  of  equipment  and  service  will  be  decidedly  improved  in 
cities  and  towns  where  there  is  now  abundant  reason  for  complaint. 
Meanwhile,  attention  is  being  given  to  methods  of  operation  that 
w  ill  increase  security  of  travel,  through  the  introduction  of  addi- 
tional safeguards  and  the  establishment  of  suitable  regulations. 



Three-Cent  Fares  in  Cleveland 


A  special  press  despatch  from  Cleveland,  dated  Feb.  10,  states 
John  B.  Hoefgen,  of  Brooklyn,  N.  Y.,  was  the  single  bidder  for 
a  franchise  to  build  and  operate  a  system  of  three-cent  fare  elec- 
tric railways  at  Cleveland,  and  that  the  Board  of  Control  has 
adopted  a  resolution  recommending  that  the  City  Council  accept 
the  Hoefgen  bid.  The  proposed  system  covers  seventeen  routes, 
and  the  bid  was  accompanied  by  a  cash  deposit  of  $50,000,  which 
is  given  to  secure  compliance  with  the  terms  of  the  contract. 
Mayor  Johnson  is  quoted  as  stating  that  only  the  indifference  of 
residents  can  defeat  the  plan. 

Now  there  is  every  reason  to  believe  Mr.  Johnson  in  this 
respect,  for  John  B.  Hoefgen,  to  whom  the  franchise  will  un- 
doubtedly go,  has  been  associated  with  Johnson  enterprises  for 
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some  time  past.  Mr.  Hoefgen,  whose  address  is  variously  stated 
as  Brooklyn,  N.  Y.,  Allentown,  Pa.,  etc.,  is  prominently  identified 
with  many  Johnson  projects  at  this  time,  being  a  director  in  a 
number  of  Johnson  projects  both  in  Pennsylvania  and  New 
Jersey.  And  he  was  prominently  connected  with  the  Nassau 
Railroad,  of  Brooklyn,  a  few  years  ago  when  the  company  was 
under  the  control  of  the  Johnsons. 

Some  weeks  ago  it  was  announced  that  Mr.  Hoefgen  would 
bid  for  the  franchise,  but  the  mere  announcement  that  a  bidder 
had  been  obtained  did  not  excite  the  public.  The  franchise  has 
to  be  passed  by  the  Council,  and  an  extremely  exciting  session 
is  expected  when  they  are  brought  before  that  body. 


The  New  York  and  Philadelphia  Traction  Deals 

It  is  generally  admitted  that  there  is  now  in  process  of  organiza- 
tion a  new  proprietary  company  that  will  lease  the  Metropolitan 
Street  Railway,  of  New  York.  The  reports  regarding  the  deal  are 
as  various  as  they  are  numerous,  but  the  general  opinion  is  that 
the  new  company  is  to  be  capitalized  at  $30,000,000.  It  is  cur- 
rently stated  that  7  per  cent  is  to  be  guaranteed  on  Metropolitan 
stock.  Officials  of  the  Rapid  Transit  Subway  Company  positively 
deny  that  their  company  will  be  taken  over,  but  the  prevalent 
belief  is  that  the  Brooklyn  Rapid  Transit,  Manhattan  Elevated 
Railway  and  Rapid  Transit  Subway  will  eventually  be  included. 
It  is  all  speculation.  Stockholders  of  the  Metropolitan,  it  is  said, 
will  be  entitled  to  subscribe  to  the  stock  of  the  new  proprietary 
company  to  the  extent  of  45  per  cent  of  their  present  holdings  of 
Metropolitan  shares. 

The  plan  for  the  consolidation  of  the  Philadelphia  companies 
is  reported  to  be  assuming  shape,  and  the  prevalent  belief  is  that 
Union  Traction  stockholders  will  be  guaranteed  3  per  cent  for 
the  first  two  years,  4  per  cent  for  the  next  two  years,  5  per  cent 
for  the  next  two  years,  and  6  per  cent  for  the  remainder  of  the 
lease.  The  capitalization  of  the  company  that  will  take  over  the 
Philadelphia  interests  is  currently  reported  at  $20,000,000  of  com- 
mon stock  and  $15,000,000  of  bonds. 

■  

CORRESPONDENCE 


Vanity  and  Street  Car  Signs 

Brooklyn,  Feb.  10,  1902. 

Editors  Street  Railway  Journal: 

Self  esteem  and  personal  vanity  are  among  the  leading  weak- 
nesses of  the  American  business  man.  From  an  inventor  of  an 
insect  powder  to  the  head  of  a  great  trust  one  may  see  personal 
vanity  and  its  effects.  I  do  not  mean  to  say  that  Americans  of 
other  classes  are  not  strictly  "in  it."  One  cannot  take  a  photo- 
graph without  having  half  a  dozen  volunteer  subjects  in  it.  Try 
to  take  the  picture  of  a  new  car,  and  half  of  the  body  will  be  hid- 
den by  the  workmen  who  want  to  be  "took."  Evidences  of  this 
vanity  and  self-esteem  are  to  be  seen  in  almost  every  large  estab- 
lishment in  the  country.  It  is  to  be  found  perhaps  more  fre- 
quently in  those  devoted  to  manufacturing.  Ask  any  employee 
how  the  "old  man"  takes  suggestions  for  improvements  or 
changes.  The  answer  will  be  that  if  he  thinks  they  are  his  own 
suggestions,  of  if  he  can  claim  them,  they  are  favorably  received. 
If  they  come  from  any  one  else  he  sits  down  on  them,  though  he 
may  bring  them  forward  later  on  as  his  own. 

One  of  America's  largest  railroads  often  refuses  to  adopt  a  new 
and  good  thing  because  some  other  road  has  used  it  first.  "We  will 
not  follow."  This  in  several  cases  has  gone  so  far  as  to  keep  back 
material  improvements  for  years. 

Now  when  we  come  to  the  street  car  we  find  a  case  of  collective 
instead  of  individual  vanity.  At  least  75  per  cent,  of  all  the  street 
railway  corporations  in  the  United  States  pay  every  year  large 
sums  of  money  to  have  the  name  of  the  company  painted  on  the 
sides  of  their  cars,  usually  in  large  ornamental  letters.  Now  I 
want  to  say  that  there  are  a  few  roads  which  do  not  waste  money 
in  this  way.  Their  practice  is  highly  commendable.  Much  more 
than  the  majority,  however,  gratify  the  feeling  already  mentioned 
by  making  every  car  they  own  carry  the  name  in  12-in.  or  14-in. 
letters.  The  sign  is  made  just  as  long  as  there  is  space  for.  Even 
in  country  towns  where  there  is  only  one  line  we  find  the  signs 
just  as  long  as  in  the  cities,  where  some  excuse  is  found  in  two 
companies.  The  Slab  City  and  Cordwood  Electric  Power,  Light 
and  Transportation  Company  must  have  its  full  name  on  both 
sides  of  its  two  cars  just  as  surely  as  the  Capital  City  Traction 
Company  with  its  3500  and  some  odd  cars.  All  the  "Consoli- 
dated" and  "Limited"  and  "Compound"  "traction"  and  "street 


railway"  companies  do  the  same,  filling  one  panel  with  a  long  sign. 

As  signs  or  destination  signals  they  are  utterly  worthless.  They 
are  of  no  use  as  advertising.  Every  person  in  town  knows  to 
whom  the  cars  belong.  If  it  were  necessary  to  claim  ownership 
a  small  stencil  inside  the  dasher  or  on  a  corner  of  a  panel,  as  is 
occasionally  done,  would  answer  every  purpose. 

The  cost  of  these  signs  is  something  to  consider  when  800  or 
1500  of  them  have  to  be  provided.  The  argument  is  that  this  is 
all  in  the  price  of  the  car.  Of  course,  but  some  one  has  to  pay 
for  the  day's  labor,  and  the  car  builders  do  not  do  it  for  love. 

Now  what  useful  purpose  do  these  signs  convey?  No  doubt 
some  one  will  attempt  to  defend  the  practice  on  the  score  of  ad- 
vertising. One  might  just  as  well  advertise  lots  in  the  cemetery 
when  there  is  only  one  within  reach.  The  sign  does  not  make 
people  yearn  to  ride.  It  does  not  improve  the  riding  of  the  cars 
by  wasting  the  sign  painter's  time  upon  them.  Twist  as  we  will, 
it  is  only  one-man  exhibition  of  vanity.  Directors,  stockholders, 
president  and  general  manager,  all  like  to  see  the  company's 
name.  The  larger  the  type  the  better.  There  is  a  little  overflow 
of  satisfaction  every  time  they  see  it.  It  adds  to  their  feeling  of 
self-importance.  But  there  are  three  objections  to  it.  The  money 
which  it  costs  is  wasted,  it  does  not  improve  the  appearance  of 
the  car,  and  valuable  advertising  space  is  occupied  to  no  purpose. 

J.  D.  Yates. 

 ■ 

Automatic  Sprinklers  in  Tunnels 

Philadelphia,  Pa.,  Jan.  31,  1902. 
Editors  Street  Railway  Journal: 

I  have  noticed  several  communications  of  late  in  the  Street 
Railway  Journal  discussing  in  one  way  or  another  the  construc- 
tion of  underground  lines  in  the  congested  city  districts  and  the 
use  of  non-combustible  cars  for  such  service.  All  electrical  ma- 
chinery is  liable  to  "short-circuit"  suddenly  and  take  fire.  Good 
workmanship  and  design  as  a  matter  of  course  lessen  the  degree 
of  this  danger,  but  enough  of  it  remains  to  make  the  possibility 
of  fire  very  present.  It  is  difficult  enough  to  escape  from  a  burn- 
ing trolley  car  on  the  open  street,  but  in  a  tunnel  escape  is  prac- 
tically impossible.  The  longer  the  tunnel  the  more  impossible 
does  escape  become,  not  only  on  account  of  the  restricted  space 
around  cars,  but  because  of  the  lack  of  fresh  air  due  to  the  accu- 
mulation of  gas,  which  makes  breathing  impossible  and  causes 
death  by  suffocation  if  not  by  fire  itself.  This  danger  should  be 
recognized  in  all  tunnel  work  and  provided  for.  I  do  not  believe 
the  time  will  ever  come  when  motors  can  be  made,  at  a  cost 
which  can  be  commercially  borne,  so  that  the  danger  of  fire  will 
be  entirely  eliminated.  It  is  therefore  necessary  to  consider  the 
question  of  "fire  protection"  in  the  construction  of  these  tunnels 
if  life  is  to  be  safe  in  travelling  through  them. 

There  is  a  simple  safeguard  which  would  go  far  to  minimize 
the  danger  of  conflagration  in  such  places,  viz.:  the  equipment  of 
all  underground  lines  with  standard  automatic  sprinklers.  The 
automatic  sprinkler  embodies  the  best  method  of  the  scientific 
distribution  water  for  the  purpose  of  fighting  flame.  The  use  of 
sprinklers  is  "a  rule"  in  almost  every  great  factory  in  this 
country  and  abroad,  and  the  fire  loss  has  been  cut  down  over  90 
per  cent  in  such  establishments,  as  the  records  of  many  years  will 
prove.  All  of  the  usual  types  of  sprinklers  are  designed  to  dis- 
tribute water  over  an  area  10  feet  in  diameter  and  through  what- 
ever vertical  space  there  may  be.  They  are  therefore  located 
about  8  feet  apart  near  the  roof. 

Two  lines  of  these  sprinklers  located  overhead  through  tunnels 
would  extinguish  any  conflagration  promptly  and  efficiently.  As 
soon  as  fire  creates  a  temperature  of  a  pre-determined  degree, 
usually  165  deg.,  these  sprinklers  open  at  the  location  of  such  heat 
alone,  and  absolutely  fill  the  space  protected  by  them  with  coarse 
drops  of  water.  No  human  agency  is  required,  as  the  device 
operates  through  the  agency  of  heat  itself,  and  is  therefore  abso- 
lutely automatic.  The  temperature  of  the  tunnel  is  immaterial,  as 
the  "dry"  system  of  automatic  sprinklers  may  be  employed  in 
which  water  is  prevented  from  freezing  in  the  pipes. 

The  cost  of  such  protection  would  be  trifling  compared  with 
the  reduction  in  fire  risk,  and  would  amount  to  only  "a  drop  in 
the  bucket"  compared  with  the  entire  investment.  I  believe  that 
it  is  a  necessary,  reasonable  and  adequate  protection  against  the 
fire  risk,  and  as  one  familiar  with  the  general  subject  of  fire  pro- 
tection, and  as  a  traveller  on  lines  of  public  transportation,  I  have 
taken  the  liberty  of  sending  you  this  communication.  It  is 
merely  a  suggestion  which  may  arouse  interest  on  the  subject, 
and  may  produce  a  quality  and  degree  of  discussion  which  will 
result  in  fire  protection  of  some  character  fitted  to  the  danger 
being  installed  along  lines  of  subterranean  travel. 

Powell  Evans. 
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Annual  Report  of  the  Northwestern  Elevated  Railroad 


The  Northwestern  Elevated  Railroad  Company,  of  Chicago,  re- 
ports the  following  earnings  and  operating  expenses  for  the  year 
ending  Dec.  31,  1901 : 

INCOME 

Passenger  earnings   $1,010,186.73 

Other  earnings  (including  loop  net  earnings  for  four  months)   84,670.70 

Total  earnings    $1,100,863.49 

OPERATING  EXPENSES 

Maintenance  of  way  and  structure   $26,747.75 

Maintenance  of  equipment    28,993.41 

Conducting   transportation   207,578.22 

General  expenses    52,820.67 

  370,140.05 


Total  net  earnings    $724,723.44 

CHARGES 

Loop  account    $101,635.05 

Taxes    78,580.35 

Interest  on  bonds   385,220.35  ^543575 


Surplus  for  year    $159,287.69 

The  balance  sheet  as  of  Dec.  31,  1901,  was  as  follows : 
ASSETS 

Cost  of  road  and  equipment  

Bonds  in  treasury    

Due  from  companies  and  individuals  

Current  assets   


4,778,713.95 
1,122,400.00 
292,390.50 
223,798.45 


Total    $26,417,302.90 

LIABILITIES 

Capital  stock- 
Preferred    $5,000,000 

Common   5,000,000 

C                                                                              .   $10,000,000.00 

Bonds    15,000,000.00 

Mortgages '  '.'.'.'.7. . .'  •  119,000.00 

Current  liabilities  (including  contracts  for  new  equipment  and 

additions  to  power  house)   J3! 9,40o .00 

Reserved  for  taxes  and  interest   icnm'nn 

Reserved  for  maintenance  

Surplus    282.30o.73 

Total    $26,417,302.90 

The  gain  in  passenger  traffic  is  shown  by  the  following  com- 
parative monthly  statement  for  1900  and  1901 : 

Per  Cent 

1900  1901  Inc.         of  Inc. 

January      52,022     

February    55,250     

March  :   57,193 

April    58,623   

Mav    56,999     

TUne   41,972  53.5S6  11,614  27.67 

tu1v    40,816  48,559  7,743  18.97 

August   43,961  49,770  5,809  13.23 

September    47,092  54,005  6,973  14.81 

October    50,808  59,044  8,236  16.21 

November"   53,345  59,857  0.512  12.21 

December    53,798  03,375  9,577  17.80 

Total  number  of  passengers  carried  in  1901,  twelve  months   20  327,005 

Total  number  of  passengers  carried  in  1900,  seven  months   10,185,141 

Daily  average  passengers  carried  in  1901,  twelve  months  

Daily  average  passengers  carried  in  1900,  seven  months  


55,590 
47,594 


Average  daily  increase  ■  8,096 

Equal  to   17  Per  cent 

Although  the  earnings  applicable  to  stock  were  3.18  per  cent  on 
the  preferred  issue,  the  expenditures  that  are  to  be  made  will  prob- 
ably prevent  any  dividends  for  this  year.  The  $26,747  charged  to 
maintenance  of  way  and  structures  includes  $15,000  set  aside  in 
monthly  instalments  for  betterments  and  maintenance  of  the  road. 
The  company  was  operated  during  the  year  for  36.26  per  cent  of 
the  earnings,  including  the  maintenance  reserve.  The  operating 
expenses,  plus  loop  rental  and  taxes,  were  53-64  per  cent  of  the 
earnings.  The  old  directors  were  all  re-elected  at  the  annual 
meeting. 


Report  on  the  New  York  Tunnel  Disaster 

The  Board  of  Railroad  Commissioners  of  New  York  State  has 
handed  down  its  report  regarding  the  recent  disaster  in  the  Park 
Avenue  tunnel,  New  York,  to  which  we  have  devoted  much  space 
because  of  the  discussion  it  brought  forth  as  to  the  possible 
dangers  of  substituting  electricity  for  steam  in  the  tunnel.  An 
abstract  of  the  report  follows: 

The  best  method  of  dealing  with  the  tunnel  itself  would  be 
to  take  off  the  roof  and  reopen  it,  as  a  cut,  to  both  light  and 
ventilation,  using  bridges  at  the  intersecting  streets.  From  the 
public  point  of  view  this  change  is  deemed  impracticable  and  in- 
tolerable. Electricity  is  the  most  desirable  motive  power  for  the 
tunnel  as  a  tunnel — but  legislation  is  necessary,  not  merely  to  en- 
able its  use,  but  also  to  relieve  the  railroad  company  of  the  pres- 
ent obligation  that  it  shall  use  steam,  and  steam  only. 

It  is  not  safe  or  advisable  to  light  the  tunnel  in  the  sense 
of  making  a  clear  illumination  in  it,  though  this  idea  has  been  ad- 
vocated with  intensity  in  many  quarters  as  "the  solution  of  the 
problem."  It  is  not  deemed  feasible  by  practical  men.  It  was 
tried  in  1891,  under  the  direction  of  the  Railroad  Commission, 


but  the  lights  were  removed  soon  afterward  upon  the  written  re- 
monstrance and  request  of  eighty-eight  engine  men  employed 
on  the  tunnel  run.  The  proposition  is  opposed  to-day  by  loco- 
motive engineers  generally,  who  are  the  prime  judges  of  the  diffi- 
culties to  be  overcome  in  running  trains  through  this  particular 
tunnel. 

There  does  not  appear  to  be  any  feasible  way  of  ventilating  this 
tunnel.  The  most  trustworthy  civil  engineers  who  have  appeared 
before  this  board  say  they  regard  ventilation,  either  by  forced 
draft  or  by  suction,  as  impracticable. 

The  railroad  company  has  felt  this  need  (the  need  of  increased 
yard  facilities)  for  at  least  three  years  past,  and  it  has  been  the 
subject  of  much  public  discussion,  more  particularly  in  connection 
with  the  intolerable  atmospheric  conditions  which  affect  passen- 
gers in  passing  through  the  tunnel  in  the  summer.  The  rejoinder 
of  the  officials  to  this  criticism  has  been  that  the  required  real 
estate  for  the  enlargement  of  the  yards  could  not  be  obtained,  and 
that  as  to  electricity,  there  was  then  no  feasible  system  by  which 
the  volume  of  traffic  could  be  handled.  Now,  however,  partly 
owing  to  its  awakened  sense  of  its  own  business  necessities  and 
partly  to  the  recent  rapid  advances  in  electrical  engineering,  the 
company  has  been  forced  into  bringing  forward  a  plan  for  im- 
provements which  will  embrace  an  increase  of  the  yard  room 
and  the  separation  of  the  suburban  traffic  from  the  through  traffic 
by  carrying  suburban  trains  underground  from  the  tunnel  by  a 
loop  system  to  an  independent  station,  and  operating  the  local 
trains  by  the  multiple-unit  electric  plan. 

This  appears  to  this  board  to  be  the  solution  of  the  problem  of 
to-day,  but  unfortunately  it  cannot  be  immediately  carried  out, 
nor  can  it  be  done  in  much  less  than  two  years.  The  newly  ac- 
quired surface  area,  added  to  the  present  yard  through  recent 
purchases,  will  give  some  relief  by  affording  more  room  for  car 
storage,  and  the  board  urges  emphatically  upon  the  company 
the  pressing  necessity,  as  well  as  duty  of  the  corporation,  to  put 
this  relief  into  effect  without  delay.  The  board  believes  that  this 
modicum  of  betterment  should  be  accomplished  within  a  few 
months. 

Signaling  experts,  who  have  testified  before  the  District  At- 
torney and  this  board,  unite  in  declaring  this  tunnel  to  be  the 
most  perfectly  equipped  as  to  its  signals  in  the  world;  but  they 
at  the  same  time  declare  that  they  know  of  no  other  tunnel  so 
difficult  of  operation,  both  by  reason  of  the  large  amount  of 
traffic  going  through  it  and  its  unfortunate  location  so  close  to 
the  terminal  yard.  The  Baltimore  &  Ohio  Railroad  tunnel  at  Bal- 
timore and  the  Liverpool  tunnel  under  the  River  Mersey  bear  no 
comparison  to  it  in  respect  to  the  traffic. 

It  may  be  here  noted  that  possible  ways  of  anticipating  the 
needs  are:  (a)  through  the  extension  of  the  company's  facilities 
by  establishing  a  new  train-yard  on  the  Long  Island  side  of  the 
East  River,  or  (b)  by  increasing  and  improving  the  company's 
existing  terminal  facilities  on  the  west  side  of  the  city,  in  the 
vicinity  of  Thirtieth  and  Thirty-Fourth  Streets  and  the  North 
River.  By  this  means  perhaps  all  or  a  large  part  of  the  suburban 
traffic  might  be  carried  to  this  terminal,  and  to  that  extent  relieve 
the  Grand  Central  Station.  The  surface  and  elevated  roads  would 
quickly  extend  their  connections  so  as  to  make  that  terminus 
easily  accessible,  and  in  any  event  the  probable  early  advent  of 
the  Pennsylvania  Railroad  to  that  part  of  the  city  would  make 
such  a  terminal  desirable,  perhaps  necessary. 




Electric  Refuse  Cars  Under  Consideration  in  Brooklyn 


A  plan  for  removing  the  city  refuse  of  Brooklyn  by  electric 
cars  has  been  under  consideration  for  some  time  by  the  Brooklyn 
Heights  Railroad  Company  and  the  Commissioner  of  Street 
Cleaning.  Although  there  has  been  no  formal  adoption  of  the 
plan  by  either  the  railway  company  or  the  city  both,  are  said  to 
have  it  under  favorable  consideration,  and  it  will  not  be  surprising 
if  the  plan  is  adopted. 

It  is  proposed  to  have  the  city  give  a  five-year  contract  for  the 
removal  of  ashes  and  street  sweeping  at  the  approximate  rate  of 
30  cents  a  cubic  yard.  Under  the  present  system  in  Brooklyn  the 
cost  when  the  ashes  and  sweepings  are  finally  disposed  of  is  63^2 
cents  a  cubic  yard.  It  is  estimated  that  53.3  per  cent  will  be  saved 
the  city  in  the  haul  to  the  dumps  to  be  established  by  the  new 
company,  and  that  the  net  saving,  besides  the  time,  on  the  million 
cubic  yards  removed  yearly  in  Brooklyn  alone  will  be  $38,000. 

Figures  of  the  Street  Cleaning  Department  show  that  the  an- 
nual increase  in  the  amount  of  matter  handled  is  about  20  per 
cent.  At  this  rate  the  city,  during  the  continuance  of  the  five- 
year  contract,  would  save  $282,780  in  cash  alone,  as  well  as  an  in- 
estimable amount  of  time  of  its  working  force. 

Sites  for  the  thirteen  stations  to  be  built  by  the  company  have 
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already  been  selected  and  a  large  amount  of  available  dump  land 
obtained.  Double  story  buildings,  in  which  the  refuse  would  be 
handled  automatically,  would  be  erected,  all  on  lines  of  the  trolley 
roads.  Into  these  buildings  the  wagons  of  the  Street  Cleaning 
Department  would  be  driven,  the  wagons  hoisted  to  the  second 
floor  by  an  electric  elevator  and  the  contents  dumped  into  the 
refuse  cars.  The  latter  would  be  hauled  to  the  refuse  grounds 
and  dumped  at  night  when  the  regular  traffic  was  at  a  minimum, 
and  when  there  would  be  plenty  of  power  capacity  at  the  stations. 

It  is  estimated  that  the  Brooklyn  plant  alone  will  cost  more 
than  half  a  million  dollars,  and  that  it  will  require  at  least 
thirty-five  cars  to  handle  the  sweepings  and  ashes. 

It  is  said  that  organizers  of  the  new  scheme  are  at  work  on 
plans  for  other  large  cities,  and  the  success  of  the  Brooklyn  plan 
will  mean  the  establishment  of  the  same  system  in  Boston  and 
Philadelphia  almost  immediately,  and  eventually  in  Chicago, 
Cleveland,  St.  Louis  and  other  cities  where  electric  traction  is 
used.  The  only  drawback  in  Manhattan  at  present  to  its  utiliza- 
tion is  the  fact  that  the  means  of  traction  are  not  the  same  all 
over  the  city.  Extension  of  the  underground  electric  system  to 
the  lines  along  the  water  front  and  to  the  crosstown  lines  would 
allow  of  the  plan  being  put  into  use,  but  at  present  a  complete 
system  cannot  be  installed,  because  the  entire  city  could  not  be 
covered  by  the  proposed  method. 

The  originator  of  the  scheme  for  having  the  trolley  road  handle 
the  Street  Cleaning  Department's  refuse  is  H.  Milton  Kennedy, 
who  was  formerly  general  passenger  agent  of  the  Brooklyn  Rapid 
Transit  Company.  To  carry  out  his  plan  he  purposes  to  form 
what  will  be  known  as  the  American  Railway  Traffic  Company, 
and  it  is  this  company  that  will  solicit  the  five-year  contract  for 
the  removal  of  ashes  and  sweepings  from  the  city  government, 
and  later  be  extended  to  cover  other  cities. 

 »0«  

Automatic  Journal  Lubricator  for  Electric  Cars 


One  of  the  problems  which  has  long  troubled  the  minds  of  rail- 
way engineers  is  the  securing  of  perfect  lubrication  of  the  car 
journals  so  as  to  eliminate  the  cause  of  overheating  the  boxes. 
The  accompanying  illustrations  show  a  novel  device  recently 
perfected  which  operates  in  a  manner  directly  opposite  to  the 
usual  way,  distributing  the  oil  to  the  journal.  Instead  of  the  oil 
being  carried  by  the  waste  to  the  under  side  of  the  journal,  the 
oil  is  fed  to  the  top  of  the  journal  bearing,  thereby  securing  com- 
plete and  uniform  lubrication,  thus  preventing  friction  and 
saving"  a  large  part  of  the  lateral  cut.  The  device  is  com- 
posed of  a  small  rectangular  cup  or  tank,  with  an  outlet  at 
the  bottom  which  is  controlled  by  a  ball-valve  fitted  under 
the  face  of  the  outlet,  and  held  thereto  by  the  tension  of  a  spiral 
spring.  The  spring  is  attached  to  the  ball  with  a  stud  in  the  end 
of  spring,  which  passes  through  the  tank  and  is  held  in  place  at 
the  top  of  the  tank  by  a  bracket  having  a  square-shaped  opening 
adapted  to  receive  it,  and  with  the  upper  surface  of  the  bracket 
notched  or  indented.  The  stud  terminates  in  a  threaded  end  at 
*he  top,  extending  through  the  bracket  with  a  nut  on,  the  nut 
being  used  to  increase  or  decrease  the  tension  of  the  spring  regu- 
lating the  feed  of  oil. 


SIDE  VIEW  OF  BOX 


The  oil  is  fed  directly  above  the  bearing  and  through  channels 
to  the  journal,  thus  distributing  the  oil  over  the  entire  journal. 
With  this  manner  of  oiling  the  use  of  waste  is  entirely  unnecessary, 
unless  for  the  simple  purpose  of  preventing  an  accumulation  of  dust 
in  the  boxes,  and  for  this  purpose  a  very  cheap  quantity  of  waste 
can  be  employed.  The  oiler  itself  is  dustproof,  as  the  tank  has  a 
tightly  fitting  lid,  which  prevents  any  foreign  substance  from  get- 


ting into  it.  The  lubricator  carries  enough  oil  to  give  perfect 
lubrication  for  at  least  sixty  days,  thus  saving  the  constant  daily 
care  and  attention  as  at  present  required,  the  cars  being  at  all 
times  ready  to  go  into  service  when  required.  There  is  a  great 
saving  in  the  amount  of  oil  used,  and  in  the  wear  and  tear  of  the 
parts,  besides  doing  away  with  the  dirt  and  inconvenience  attend- 
ing the  present  mode  of  oiling.  The  valve  is  readily  adjusted,  and 
when  once  adjusted  requires  no  further  attention.  The  ball-valve 
acts  entirely  from  the  motion  of  the  car,  not  feeding  when  the  car 
is  at  rest,  but  immediately  starting  to  feed  when  the  car  begins  to 
move,  and  only  so  much  oil  as  is  actually  required  to  give  perfect 


SECTION  OF  BOX 


lubrication  and  no  more,  thus  causing  a  -  great  saving  in  the 
amount  of  oil  used. 

There  is  nothing  complicated  or  delicate  in  the  construction  of 
the  device,  the  parts  are  all  substantially  made  of  the  best  ma- 
terial, and  will  outlast  a  car  many  times.  It  will  occupy  little 
space,  and  is  entirely  out  of  the  way  of  other  parts  of  the  truck 
and  car.  The  tanks  can  be  filled  and  the  quantity  of  oil  in  the 
tanks  ascertained  at  any  time  without  removing  the  bolts  or  lid. 


LUBRICATOR  APPLIED  TO  TRUCK 


No  change  is  required  in  the  construction  of  the  car  boxes,  as  the 
lubricator  is  readily  adjusted  to  the  ordinary  box. 

When  it  is  considered  what  an  enormous  quantity  of  oil  is 
used  and  more  wasted  in  the  ordinary  mode  of  car  lubrication,  the 
cost  of  bearings  and  waste,  the  additional  help  required  to  look 
after  the  boxes,  the  often  and  expensive  delays,  the  serious  acci- 
dents, the  throwing  out  of  service  of  a  large  number  of  cars  on 
account  of  hot  or  overheated  journals  from  imperfect  lubrica- 
tion, the  importance  of  this  device  can  well  be  understood. 

The  apparatus  is  being  manufactured  and  put  on  the  market 
by  the  Standard  Automatic  Lubricator  Company,  of  Philadel- 
phia, Pa. 



The  **  Servis  "  Nut-Lock 


Of  all  the  devices  used  in  electric  railway  construction,  perhaps 
none  has  given  so  much  trouble  as  an  inefficient  nut-lock.  With 
the  intention  of  making  a  lock  that  would  fulfil  t he  requirements 
found  upon  all  kinds  of  track  work,  David  Scrvis,  the  inventor  of 
the  Servis  tie-plate,  has  perfected  the  device  shown  in  the  ac- 
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companying  engraving.  This  nut-lock  has  already  proved  itself 
most  satisfactory  on  the  many  roads  where  it  has  been  installed, 
and  claims  of  absolute  positiveness  and  permanency  are  made  for 
it  by  the  manufacturers. 

The  nut-lock  is  placed  over  the  bolt  before  screwing  on  the 
nut,  the  edges,  which  are  turned  over,  being  placed  next  to  the 
fish-plate.  The  nut  is  then  screwed  down  to  position  upon  the 
lock,  compressing  its  outer  surface.    When  once  screwed  down  in 


IMPROVED  NUT  LOCK 


this  manner,  no  further  tightening  will  be  required,  as  all  strain 
tending  to  loosen  the  nut  through  leverage  of  nut  is  met  and  re- 
sisted as  by  a  spring  buffer.  The  spring  sections  take  off  the  vi- 
brations that  would  otherwise  be  directly  on  the  nut,  and  also  take 
up  any  slack  resulting  from  the  possible  wear  of  the  parts.  The 
corners  of  the  nut,  in  rotating  over  the  spring  face  of  the  lock  in 
either  direction,  must  always  travel  from  a  lower  to  a  higher 
plane,  which  prevents  the  loosening  of  the  bolt.  The  turned-over 
lips  of  the  lock,  which  act  as  spring  fulcrums,  and  are  placed  out- 
side the  path  of  travel-  of  the  corners  of  the  nut,  are  so  related  to 
the  spring  sections  under  the  nut  converging  toward  the  bolt  that 
the  spring  tension  of  the  lock  can  never  be  entirely  destroyed  by 
pressure  of  the  nut.  On  the  other  hand,  the  inner  path  of  travel 
of  the  nut  enables  it  to  be  unscrewed  by  a  wrench  when  desired.  The 
device  is  manufactured  by  the  Eyeless  Tool  Company,  26  Cortlandt 
Street,  New  York,  of  which  Marvin  F.  Wood  is  general  manager. 

 ♦♦♦ 

A  New  Rail  Punch 


In  the  conversion  of  a  steam  railway  to  electric  traction,  one  of 
the  important  features  is  the  punching  of  the  old  rails  for  the  ac- 
commodation of  the  bonds.  The  accompanying  engravings  show 
a  gang  of  trackmen  on  the  Cincinnati  &  Northwestern  Railroad, 
which  runs  from  College  Hill  Junction  to  Mt.  Healthy,  Ohio,  using 
a  new  rail  punch,  which  has  recently  been  designed  by  F.  J.  J.  Sloat, 


CONVEYING  PUNCH  ON  ROAD 


general  manager  of  the  Southern  Ohio  Traction  Company,  Hamil- 
ton, Ohio.  This  punch  contains  many  advantageous  features,  and 
its  operation  during  the  electrification  of  this  steam  road  has  been 
most  satisfactory. 

The  engravings  show  clearly  the  general  appearance  of  the  device 
and  the  method  of  punching  rails  while  using  it.  The  rail  on  the 
road  mentioned  is  60-lb  T,  and  was  punched  through  the  web  for 


long  bonds.  The  machine  shown,  however,  is  of  sufficient  power 
to  punch  any  sized  T-rail  up  to  85  lbs.  per  yd.,  with  a  hole  in. 
in  diameter.  The  punch  is  fastened  securely  to  the  track  by  a  small 
set  screw,  as  shown  in  the  second  cut,  and  the  die  is  placed 
against  the  web  of  the  rail  to  steady  the  small  punch.  This  punch 
is  only  about  1J/2  ins.  long,  and  can  be  renewed  readily  at  small  ex- 
pense. 

The  device  is  also  applicable  for  punching  holes  through  the 


PUNCH  IN  USE 


foot  of  the  rail ;  in  this  case  a  beveled  die  is  employed  instead  of 
the  straight  one  which  is  used  in  punching  through  the  web.  Two 
men  can  easily  carry  the  apparatus,  as  shown,  and  it  is  readily  re- 
moved from  the  track,  a  great  advantage  on  roads  where  frequent 
service  is  maintained.  The  punch  illustrated  has  been  operated  over 
almost  100  miles  of  rail,  and,  as  the  only  wearing  part  is  the  small, 
ready  renewable  punch,  it  is  still  in  first-class  condition.  While  it 
is  absolutely  necessary  to  employ  some  device  of  this  kind  on  roads 
that  are  being  converted  from  steam  to  electrical  operation,  it  is  not 
unusual  practice  for  new  roads  to  buy  their  rails  without  having 
bond  holes  punched  at  the  mills  and  do  the  drilling  and  punching 
themselves  after  the  rail  is  laid.  As  the  price  of  punching  at  the 
mills  is  about  $1  per  ton,  and  a  conservative  estimate  of 
the  cost  of  punching  by  the  device  above  described  is  about  50 
cents  per  ton,  considerable  saving  can  be  effected.  With  a  gang 
of  five  men,  the  usual  day's  work  is  about  225  holes.  Three  men 
on  the  lever  are  ordinarily  sufficient  to  operate  it.  The  punch  has 
been  fully  covered  by  patents,  and  is  now  being  manufactured  for 
general  service.  The  Long  &  Allstatter  Company,  of  Hamilton, 
Ohio,  who  are  large  manufacturers  of  all  kinds  of  punch  and  shear- 
ing machinery,  have  taken  the  device  up  and  are  making  it  for  the 
trade. 



The  World's  Fair  at  St.  Louis 

An  advance  copy  of  the  Classification  Book  for  the  Louisiana 
Purchase  Exposition  at  St.  Louis  in  1903  has  been  received.  Fifty- 
three  pages  are  required  for  a  mere  enumeration  of  the  groups  and 
classes  of  exhibits.  The  exhibits  of  the  entire  exposition  ar  divided 
into  fifteen  department,  as  follows :  Education,  eight  groups ;  art, 
six  groups ;  liberal  arts,  thirteen  groups ;  manufactures,  thirty- 
four  groups  ;  transportation,  six  groups  ;  agriculture,  twenty-seven 
groups  ;  horticulture,  seven  groups ;  forestry,  three  groups  ;  mining 
and  metallurgy,  five  groups;  fish  and  game,  five  groups;  anthro- 
pology, four  groups ;  social  economy,  thirteen  groups ;  physical 
culture,  three  groups.  The  total  shows  144  groups  and  807  classes, 
and  under  each  class  is  a  possibility  for  a  multitude  of  exhibits. 
Nothing  reflects  more  clearly  in  so  small  a  space  the  variety  of 
human  occupations,  or  more  comprehensively,  the  broad  scope  of 
the  great  exposition  which  the  people  of  St.  Louis  are  preparing 
for  next  year.  A  place  is  provided  for  every  conceivable  product 
worthy  of  exhibition,  and  all  nations  of  the  world  have  been 
invited  to  take  part.  Acceptances  have  been  received  from  many, 
and  the  work  of  construction  is  progressing  earnestly.  The  build- 
ings will  have  altogether  a  floor  space  of  200  acres,  and  the  grounds 
a  total  area  of  1000  acres.  The  money  now  available  aggregates 
$15,000,000,  besides  $1,000,000  appropriated  by  the  State  of  Missouri, 
and  various  liberal  sums  fronj  other  States.  The  classification  and 
the  rules  and  regulations  of  the  exposition  will  be  mailed  free  on 
application  to  the  director  of  exhibits,  World's  Fair,  St.  Louis. 
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Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7,  Nassau-Beekman  Building,  New  York. J 

UNITED  STATES  PATENTS  ISSUED  FEB.  3,  1 902. 

692,271.  Railway  Switch  and  Mechanism  for  Operating  It  ;  D.  T. 
Granbery,  Memphis,  Term.  App.  filed  April  30,  1901.  By  a  suitable 
lever  system  a  pointed  rod  is  thrust  between  the  tongue  and  the  rail 
at  the  will  of  the  motorman,  the  rod  being  yielding  to  avoid  a  shock 
or  breakage. 

692,333.  Reversible  Chair  for  Railroad  Coaches ;  H.  C.  Orr  &  G. 
Mathews,  Kansas  City,  Mo.  App.  filed  April  25,  1901.  Reversible 
seats,  constructed  so  that  the  back  of  any  of  them  may  be  lowered 
to  a  horizontal  position  to  form  a  couch. 

692,395.  Rail-Bond;  M.  F.  Whiton,  Hingham,  Mass.  App.  filed 
June  25,  1901.  A  laminated  bond  having  flat  feet  secured  together 
by  a  strap,  which  confines  solder  between  the  layers  to  prevent  its 
escape  in  case  of  heating. 

692.421.  Take-Up  Device  for  Trolley  Cords ;  S.  J.  Buckland, 
Springfield,  Mass.  App.  filed  March  6,  1901.  The  device  takes  up 
the  normal  slack,  and  in  case  the  wheel  leaves  the  wire,  it  sets  in 
operation  a  winding  mechanism  to  draw  the  pole  downward. 

692.422.  Watershed  or  Deflector  for  Trolley  Poles  and  Ropes ; 
S.  J.  Buckland,  Springfield,  Mass.  App.  filed  Sept.  30,  1901.  A 
looped  wire  is  inserted  near  the  pole  in  the  cord  to  conduct  moisture 
to  a  point  where  it  will  be  shed  instead  of  running  down  the  cord. 

692,496.  Car  Haul ;  A.  M.  Acklin,  Pittsburgh,  Pa.  App.  filed 
Oct.  4,  1901.  Endless  chains  provided  with  hooks  engage  with  the 
cars,  several  chains  being  used  of  different  speeds,  so  that  a  car 
can  be  started  from  rest  at  a  slow  speed,  and  its  speed  increased  step 
by  step  up  to  that  of  the  speed  of  the  most  rapidly  moving  chain. 

692,499.  Car  Truck;  W.  S.  G.  Baker,  Baltimore,  Md.  App.  filed 
Feb.  25,  1899.  In  trucks  having  large  and  small  wheels  the  object 
is  to  so  support  the  bolster  on  the  truck  frame  so  as  to  cause  the 
larger  part  of  the  weight  to  be  borne  by  the  large  wheels,  and  in 
arranging  the  brake  mechanism  so  that  the  larger  part  of  the  brak- 
ing power  shall  be  applied  to  the  large  wheel. 

692,513.  Fare  Register;  C.  E.  Gierding,  Westhaven,  Conn.  App. 
filed  Jan.  4,  1900.  Among  other  things  this  invention  provides  a 
flash  shield,  which  will  cover  the  sight  aperture  in  the  face  before 
the  mechanism  begins  to  advance  the  dials,  and  which  will  not  be 
lifted  until  the  dials  have  again  come  to  rest. 

692,519.  Trolley  Harp;  A.  John  son,  Quincy,  111.  App.  filed  Oct. 
10,  1901.  Contact  springs  resting  against  the  hub  of  the  wheel  are 
held  in  place  at  the  base  of  the  harp  by  a  plug. 

692,531.  Railroad  Turn-Table ;  P.  Johnson.  Montreal,  Canada. 
App.  filed  July  12,  1900.  Consists  in  constructing  a  turn-table  to 
rest  when  loaded  upon  a  two-point  bearing  extending  transversely 
thereof,  which  allows  the  table  to  tilt  upon  either  bearing. 

692.566.  Car  Transom ;  C.  T.  Westlake,  Granite,  111.  App.  filed 
June  20,  1 901.  A  car  transom  cast  in  a  single  piece  and  having  a 
portion  forming  the  top  converging  toward  each  end  where  they 
unite  without  any  transverse  web,  and  the  bottom  portion  ex- 
tending outwardly  and  upwardly  from  the  centerpiece  and  united 
with  the  top  at  the  outer  end  of  the  transom. 

692.567.  Swinging  Spring  Seat  for  Car  Bolsters  ;  C.  T.  West- 
lake,  Granite,  111.  App.  filed  June  20,  1901,  The  end  of  the  bolster 
is  supported  upon  a  swinging  seat,  so  that  it  may  have  a  certain 
lateral  movement  when  the  car  lurches. 
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692.568.  Car  Bolster;  C.  T.  Westlake,  Granite,  111.  App.  filed 
June  20,  1901.  A  car  bolster  composed  of  I-beams  connected  by 
means  of  side-plates  having  the  bearings  fixed  upon  the  upper  I- 
beam  between  the  flanges. 

692.569.  Car  Bolster;  C.  T.  Westlake,  St.  Louis,  Mo.  App.  filed 
Aug.  26,  1 901.  An  upper  integral  member  and  a  lower  integral 
member  connected  by  intervening  portions  and  strengthened  by 
projecting  flanges  etxending  outwardly  from  their  center. 

692,691.  Car  Fender;  C.  M.  Moore,  Monroe,  Maine.  App.  filed 
June  7,  1 901.   A  fender  comprising  two  members  mounted  to  move 


toward  each  other,  one  adapted  to  yield  on  impact  with  an  object, 
and  the  other  to  receive  the  object. 

692,747.  Switch-Throwing  Device;  W.  H.  H.  Welton,  Akron, 
Ohio.  App.  filed  May  13,  1901.  A  switch  mechanically  operated 
from  the  car  platform. 

692,7S9-  Tramway  Switch  ;  L.  H.  Brayne,  Washington,  Pa.  App. 
filed  Aug.  29,  1901.  The  switch  is  moved  by  separating  the  ends  of 
a  pair  of  levers  presented  in  the  roadway  to  be  engaged  by  a  cam 
carried  by  the  car. 

692,790.  Trolley  Stand;  O.  F.  Lidke,  Ypsilanti,  Mich.  App. 
filed  Aug.  14,  1 901.  The  trolley  stand  is  movable  from  one  end  of 
the  roof  of  the  car  (o  the  other  on  a  track. 

 ♦♦♦  

PERSONAL  MENTION 


MR.  FREDERICK  WILHELM,  of  Homestead,  Pa.,  has  been 
appointed  superintendent  of  the  Monongahela  division  of  the  Pitts- 
burg Railway  Company's  lines. 

MR.  C.  C.  SKEWES,  of  San  Francisco,  has  been  appointed  su- 
perintendent of  the  Nevada  County  Traction  Company,  of  Nevada 
City,  Cal.,  vice  Mr.  George  H.  Fairchild,  resigned. 

MR.  C.  E.  DONNATIN  has  been  appointed  superintendent  of 
the  mechanical  department  of  the  Los  Angeles  Railway  Company, 
of  Los  Angeles,  Cal.  Mr.  Donnatin  will  have  charge  of  the  com- 
pany's rolling  stock,  ear  and  machine  shops  and  storeroom. 

MR.  HERMAN  A.  STRAUSS  has  resigned  the  post  of  assist- 
ant engineer  of  the  Manhattan  Elevated  Railway  Company,  which 
he  has  held  during  the  past  two  years,  to  engage  in  consulting 
electrical  engineering  work,  with  office  in  the  Park  Row  Building, 
New  York  City. 

MR.  GEORGE  W.  EDWARDS,  for  many  years  superintend- 
ent of  the  Brooklyn  Elevated  Railroad,  and  who  was  in  charge  of 
the  road  under  the  management  of  the  Brooklyn  Rapid  Transit 
Company  until  he  resigned  some  months  ago,  has  returned  to  the 
latter  company  as  assistant  in  the  office  of  General  Manager 
Brackenridge. 

MR.  ROBERT  DUNNING,  formerly  with  the  Consolidated 
Traction  Company,  of  Pittsburgh,  and  who  has  also  been  promi- 
nently identified  with  the  street  railway  companies  of  Washing- 
ton and  Buffalo,  has  been  appointed  general  master  mechanic  of 
the  Cincinnati  Traction  Company,  of  Cincinnati,  O.,  to  succeed 
Mr.  Patrick  Leen,  who  resigned  to  enter  a  manufacturing  com- 
pany. 

MR.  JOS.  J.  HELM,  who  promoted  and  built  the  East  Side 
Electric  Railway,  of  Kansas  City,  Mo.,  now  controlled  by  the 
Metropolitan  Street  Railway  Company,  has  been  seriously  ill  in  a 
Michigan  sanitarium,  but  is  convalescing  rapidly.  Mr.  Heim  is 
the  principal  promoter  of  the  Kansas  City,  Lawrence  &  Topeka 
Electric  Railway,  which  project  will  receive  his  immediate  atten- 
tion. The  final  survey  for  this  line  is  yet  to  be  made,  but  con- 
struction work  will  be  prosecuted  vigorously. 

MR.  GUY  L.  FAIRBROTHER,  who  was  superintendent  of  con- 
struction of  the  Upton  Street  Railway  Company,  of  Upton,  Mass., 
has  accepted  the  position  of  superintendent  of  the  Rutland  Street 
Railway,  People's  Gas  Light  Company  &  Chittenden  Power  Com- 
pany, of  Rutland,  Vt.  Mr.  Fairbrother,  upon  severing  his  connec- 
tions at  Upton,  was  honored  by  a  reception.  As  a  token  of  their 
appreciation  his  former  associates  and  friends  presented  him  with 
a  handsome  silver  pitcher  and  a  goblet,  suitably  inscribed. 

MR.  HOWARD  A.  CLAPP,  who  has  been  connected  with  the 
Brisbane  Tramway  Company,  of  Brisbane,  Australia,  for  the  past 
six  years,  has  come  to  this  country  for  the  purpose  of  familiariz- 
ing himself  with  our  methods  of  manufacturing  electric  apparatus. 
He  expects  to  remain  here  about  two  years,  and  is  now  connected 
with  the  General  Electric  Company,  of  Schenectady,  N.  Y.  Mr. 
Clapp  is  the  son  of  Mr.  F.  B.  Clapp,  president  of  the  Melbourne 
Tramway  Company,  of  Melbourne  City.  Australia,  and  has  had 
a  large  amount  of  practical  experience  both  on  the  mechanical 
side  and  the  operation  of  railways  in  Australia. 

MR.  W.  H.  WHITESIDE,  who  for  the  last  three  years  has 
been  manager  of  the  Washington  office  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  has  been  promoted  to  the 
position  of  manager  of  one  of  the  important  departments  of  the 
company  at  the  home  office  in  East  Pittsburgh.  As  Washington 
agent  of  the  Westinghouse  Company  Mr.  Whiteside  has  been 
associated  with  a  number  of  important  electrical  installations,  and 
his  engineering  work  in  connection  with  the  installation  of  elec- 
trical power  in  the  new  drydocks  of  the  navy,  especially  those 
at  Portsmouth,  League  Island  and  Boston,  has  been  widely  recog- 
nized. He  is  a  strong  advocate  of  the  change  of  voltage  from  80 
to  125  volts  in  connection  with  electric  installations  on  battleships 
and  cruisers. 
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LIABILITY  FOR  NEGLIGENCE 

WASHINGTON.— Evidence  —  Rebuttal  —  Impeachment— Ad- 
missibility— Witnesses — Competency — Trial — Instructions. 

1.  In  an  action  for  personal  injuries  caused  by  a  street  car 
starting  while  plaintiff  was  alighting  therefrom,  the  conductor  tes- 
tified that  he  did  not  stop  because  of  any  signal  from  plaintiff,  and 
denied  on  cross-examination  that  he  had  ever  told  any  one  that 
he  had  stopped  for  that  reason.  Held,  that  evidence  of  such  state- 
ments was  admissible  to  impeach  the  conductor. 

2.  Where  a  witness  in  an  action  for  personal  injuries  testifies 
that  she  knows  of  her  own  knowledge  what  the  plaintiff's  earning 
capacity  was  before  being  injured,  such  witness  may  testify  as  to 
the  amount,  though  she  did  not  detail  the  sources  of  her  knowl- 
edge. 

3.  Under  Const,  art.  4,  Sec.  16,  providing  that  judges  shall  not 
charge  juries  with  respect  to  matters  of  fact,  nor  comment  thereon, 
but  shall  declare  the  law,  a  charge,  in  an  action  for  personal  in- 
juries caused  by  a  street  car  starting  while  plaintiff  was  attempting 
to  alight,  that  the  jury  might  consider  an  instruction  that,  if  the 
conductor  had  no  reason  to  suppose  plaintiff  wished  to  leave  the 
car,  to  find  for  defendant,  in  connection  with  the  testimony  as  to 
the  number  of  persons  there  was,  if  any,  aboard  the  car,  is  not 
objectionable  as  an  explanation  of  the  evidence. 

4.  Where,  in  an  action  against  a  street  railway  for  personal  in- 
juries, the  court  instructs  as  to  the  facts  necessary  to  create  a 
liability,  and  that  the  jury  is  not  to  decide  the  controversy  on  any 
principle  that  one  of  the  parties  is  a  corporation,  and  the  other 
a  natural  person,  nor  from  any  consideration  of  the  consequences 
which  the  verdict  might  have  on  any  one  of  the  parties,  an  instruc- 
tion that  defendant,  if  liable  at  all,  is  liable  only  by  reason  of  facts 
creating  a  primary  liability  of  the  conductor  or  motorman,  may 
be  properly  refused  as  being  covered  by  the  other  instruction. — 
(French  vs.  Seattle  Traction  Co.,  66  Pac.  Rep.,  404.) 

WASHINGTON.— Witnesses— Surprise  of  Party  Calling  Wit- 
ness— Right  to  Show  Inconsistent  Statements — Street  Railroads — 
Collision  with  Vehicles — Contributory  Negligence — Same. 

1.  A  party  who  has  been  surprised  by  the  testimony  of  one  of 
his  own  witnesses  upon  a  material  fact  may  be  permitted  by  the 
court,  in  its  descretion,  to  show  that  the  witness  had  made  a  dif- 
ferent statement  previous  to  the  trial,  not  for  the  purpose  of  im- 
peaching the  witness  generally,  but  for  the  party's  own  protection, 
by  showing  why  the  witness  was  called,  and  counteracting  his  ad- 
verse testimony. 

2.  The  rule  that  the  failure  of  a  person  to  stop,  look,  and  listen 
before  driving  upon  a  railroad  track  constitutes  negligence  as  a 
matter  of  law  is  not  inflexible,  even  in  case  of  steam  railroads,  and 
is  only  applicable  to  street  railroads  on  a  public  street,  where  the 
attending  conditions  are  such  that  reasonable  care  and  prudence 
would  require  such  precautions. 

3.  Plaintiff  was  driving  with  a  covered  wagon  along  a  street  in 
a  city  upon  which  was  an  electric  railway  track.  He  looked  back 
along  the  track,  which  could  be  seen  for  a  quarter  of  a  mile,  and 
no  car  was  in  sight.  He  drove  along  the  street  for  400  feet  at  a 
moderate  speed,  and  then  turned  to  cross  the  track,  without  again 
looking  back,  not  having  heard  any  warning  signal,  when  his 
wagon  was  struck  by  a  car  approaching  from  that  direction,  and 
he  was  injured.  A  municipal  ordinance  limited  the  speed  of  cars 
to  12  miles  an  hour,  and  there  was  evidence  tending  to  show  that 
the  car  which  struck  plaintiff  was  running  at  double  that  rate  of 
speed,  and  that,  if  the  speed  had  conformed  to  the  ordinance,  no 
collision  would  have  occurred.  Held,  that  the  question  of  con- 
tributory negligence  was  properly  submitted  to  the  jury.  Ross, 
Circuit  Court  Judge  dissenting. — (Tacoma  Ry.  &  Power  Co.  vs. 
Hay,  no  Fed.  Rep.,  496.) 

WASHINGTON.  —  Master  and  Servant— Negligence— Due 
Care  of  Servant — Evidence. 

Plaintiff,  employed  by  a  street  railway  company,  was  working  at 
night  on  a  trestle  which  crossed  a  lake,  and  plaintiff  knew  that  at 
intervals  ties  had  been  sawed  in  two.  He  stepped  on  a  tie,  which 
gave  way  with  him,  and  he  fell  through  the  trestle.  The  foreman 
testified  that  he  had  warned  the  men  of  the  danger  of  the  work, 
and  he  was  corroborated  by  other  witnesses.  Plaintiff  testified 
that  he  had  not  been  warned.  Several  electric  lights  hung  over 
the  place  where  the  work  was  being  carried  on,  making  it  very 
light.  Held,  that  plaintiff  could  not  recover,  inasmuch  as  the. 
danger  was  an  apparent  one. — (Robare  vs.  Seattle  Traction  Co,, 
64  Pac.  Rep.,  784.) 


WASHINGTON.— Collision  with  Vehicle— Right  to  Use  of 
Streets — Duty  to  Look  and  Listen — Pleading — General  and  Spe- 
cific Allegations — Proof — Gross  and  Wilful  Negligence — Instruc- 
tions— Contributory  Negligence — Question  for  Jury — Motormen 
Expert  Witnesses. 

1.  Where  plaintiff's  view  of  a  street  car  coming  in  an  opposite 
direction  was  obstructed  by  a  truck  moving  in  front  of  hirn,  and 
plaintiff  did  not  look  or  listen  before  driving  on  the  track,  whereby 
he  was  injured  by  colliding  with  the  car,  which  the  testimony 
tended  to  show  was  coming  at  an  unusual  rate  of  speed,  plaintiff 
was  not  negligent  as  a  matter  of  law,  the  doctrine  of  "look  and 
listen"  being  inapplicable  to  street  railways,  and  the  obligations 
of  plaintiff  and  the  operator  to  watch  for  collisions  being  mutual. 

2.  Where  general  allegations  of  negligence  are  followed  by  enu- 
meration and  averment  of  specific  acts,  the  plaintiff  will  not  be 
confined  to  proof  of  such  specific  acts  unless  the  complaint  clearly 
indicates  the  intention  of  the  pleader  to  limit  the  negligence  to 
such  acts. 

3.  Where  the  allegations  of  a  complaint  were  broad  enough  to 
admit  proof  of  gross  negligence,  and  there  was  evidence  from 
which  it  could  be  inferred,  though  there  was  no  proof  of  any  wilful 
act,  an  instruction  that,  if  defendant's  motorman  wilfully  allowed 
the  car  to  run  unimpeded  up  to  the  time  when  a  collision  with 
plaintiff  was  inevitable,  then  the  verdict  should  be  for  plaintiff, 
was  not  prejudicial  to  defendant. 

4.  An  instruction  that  the  rights  of  a  street  railway  were  para- 
mount and  superior  to  the  rights  of  those  traveling  on  the  streets 
is  not  correct,  since  their  rights  are  equal,  except  when  both  de- 
sire to  pass  a  given  point  at  the  same  time. 

5.  An  instruction  that,  the  rights  of  plaintiff  and  the  street  car 
company  to  the  use  of  the  street  being  equal,  plaintiff  was  not 
bound  to  pass  to  the  left  of  a  wagon  in  front  of  him,  instead  of  to 
the  right,  over  defendant's  track,  by  pursuing  which  latter  course 
he  was  injured,  provided  a  man  of  ordinary  prudence,  under  the 
circumstances,  might  have  pursued  the  course  he  did,  is  not  ob- 
jectionable or  prejudicial  to  defendant  as  assuming  that  there  was 
room  to  pass  round  the  wagon  to  the  left. 

6.  The  question  of  whether  plaintiff  went  into  a  position  of 
danger,  by  reason  of  which  he  was  struck  by  defendant's  street 
car,  was  for  the  jury. 

7.  An  instruction  stated  that,  "if  you  believe  plaintiff  might 
have  avoided  the  accident  by  driving  directly  across  the  track 
instead  of  undertaking  to  turn,  he  would  not  necessarily  be  guilty 
of  contributory  negligence  in  that  respect,  provided  an  ordinarily 
prudent  man,  under  the  excitement  and  particular  circumstances 
surrounding  plaintiff  at  the  time,  might  have  adopted  the  course 
pursued  by  him."  Held,  not  objectionable  as  a  comment  on  the 
evidence. 

8.  An  instruction  that  "if,  tried  by  the  rule  as  to  what  an 
ordinarily  prudent  and  careful  man  would  have  done  under  circum- 
stances of  this  case,  you  find  that  defendant  was  not  guilty  of  the 
negligence  which  produced  the  injury  complained  of,  your  verdict 
should  be  for  defendant,"  was  not  misleading,  where  other  in- 
structions fully  covered  contributory  negligence  and  unavoidable 
accident,  though  the  question  at  issue  was  not  whether  defendant's 
negligence  "produced,"  but  whether  it  "contributed  to,"  the  in- 
jury complained  of. 

9.  An  instruction  that,  if  defendant's  car  was  running  at  a  pro- 
hibited rate  of  speed,  the  jury  would  be  justified  in  finding  de- 
fendant guilty  of  negligence,  and  if  such  negligence  caused  the  in- 
jury complained  of  the  verdict  should  be  for  plaintiff,  unless  he  was 
guilty  of  contributory  negligence,  was  not  erroneous,  as  mislead- 
ing the  jury,  when  taken  in  connection  with  other  instructions 
given,  that  the  verdict  should  be  for  defendant,  though  negligent, 
if  plaintiff  could  have  avoided  the  injury. 

10.  An  instruction  that  it  was  plaintiff's  duty  to  look  and  listen, 
and  stop  if  necessary,  before  going  on  or  crossing  the  tracks  of  an 
electric  street  railway,  was  properly  refused. 

11.  Where  the  testimony  tended  to  show  that  the  wheel  of 
plaintiff's  buggy  was  caught  by  the  fender  of  the  car,  going  in  the 
opposite  direction,  that  the  crosstree  broke,  and  that  defendant 
was  thrown  out  of  the  buggy  on  the  side  opposite  the  car,  and  not 
directly  over  the  front  dashboard,  an  instruction  that  defendant 
was  not  liable  if  plaintiff  v/as  dragged  over  the  dashboard  by  hold- 
ing on  to  the  reins  was  properly  refused. 

12.  Where  plaintiff,  an  old  man,  was  injured  by  collision  of  a 
street  car  with  his  buggy,  and  there  was  no  evidence  that  he 
would  have  been  any  safer  in  jumping  than  by  remaining  in  and 
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trying  to  save  his  buggy,  an  instruction  that  plaintiff  had  no  right 
to  attempt  to  save  property  at  the  risk  of  injury  to  his  person  was 
properly  refused. 

13.  A  witness  who  had  operated  electric  motor  cars,  had 
worked  in  car  shops  for  two  years,  had  been  in  the  car  shop  of  de- 
fendant company  two  or  three  times,  and  obsei  ved  the  motors 
used  by  it,  and  had  adjusted  motors  to  cars,  was  competent  to 
testify  as  an  expert  as  to  the  distance  at  which  a  car,  going  at 
various  rates  of  speed,  should  be  stopped. 

14.  Motormen  who  had  been  employed  for  several  years  by 
defendant  company  on  cars  similar  to  the  one  in  use  at  the  time 
of  the  accident  complained  of,  one  of  whom  had  received  instruc- 
tions as  to  the  operation  of  the  motor  then  in  use,  were  competent 
to  testify  as  experts  as  to  the  distance  at  which  a  car  going  at 
various  rates  of  speed  could  be  stopped. — (Traver  vs.  Spokane  St. 
Ry.  Co.,  65  Pac.  Rep.,  284.) 

WISCONSIN. — Crossing  Accident — Care  Required  of  Motor 
man- — Municipal  Ordinance — Sounding  Gong — Rights  at  Crossing 
—Duty  to  Look  and  Listen — Contributory  Negligence — Evidence 
— Directed  Verdict. 

1.  Testimony  of  witnesses  that,  when  approaching  a  street  car 
track  with  a  view  of  crossing  it,  they  looked  for  an  approaching 
car,  and  did  not  see  one,  though  there  was  a  car  within  plain  sight, 
and  so  near  as  to  render  an  attempt  to  cross  dangerous,  is  incon- 
sistent with  all  reasonable  probabilities,  and  is  not  sufficient  to 
authorize  the  submission  of  an  issue  as  to  the  near  approach  of  the 
car  as  a  disputed  question  of  fact. 

2.  Where  plaintiff  testifies  that  she  loked  as  she  was  about  to 
drive  across  a  street  car  track,  and  did  not  see  a  car, 'though  one 
was  shown  to  have  been  in  plain  view,  and  about  100  ft.  distant, 
and  she  then  drove  on  the  track,  and  was  injured,  it  was  error  to 
refuse  to  direct  a  verdict  for  defendant  on  the  ground  of  con- 
tributory negligence. 

3.  A  motorman  approaching  a  street  crossing  is  required  to 
use  the  care  and  prudence  which  ordinarily  prudent  persons  would 
exercise  under  like  circumstances. 

4.  The  test  of  negligence  in  the  rate  of  speed  of  a  street  car  is 
the  speed  at  which  an  ordinarily  prudent  man  would  have  run  the 
car  under  similar  circumstances. 

5.  The  violation  of  an  ordinance  requiring  the  continuous  ring- 
ing of  a  bell  on  a  street  car  while  in  motion  does  not  render  the 
company  guilty  of  negligence  per  se  in  a  crossing  accident,  even 
though  the  ordinance  is  a  condition  in  the  grant  of  a  franchise  to 
the  company,  since  the  condition  is  unreasonable. 

6.  Where  a  street  car  franchise  requires  the  company  to  ac- 
quire the  franchise  of  a  former  company,  which  contained  regula- 
tions as  to  the  manner  of  operating  the  cars,  but  does  not  refer  to 
such  old  requirements,  or  make  the  provisions  of  the  old  grant 
part  of  the  new  one,  the  new  franchise  is  not  subject  to  the  old 
conditions  and  regulations. 

7.  Where  the  question  of  the  reasonableness  of  a  municipal 
ordinance  is  in  issue,  all  reasonable  doubts  are  to  be  resolved  in 
favor  of  the  municipality. 

8.  Where  a  street  car,  which  is  in  good  condition,  with  electric 
headlight,  approaches  a  crossing  on  a  clear,  still  night  at  a  time 
when  there  is  not  much  traffic,  and  there  is  no  unusual  obstruction 
preventing  a  view  of  the  car  by  a  person  approaching  on  a  cross 
street,  the  failure  of  the  motorman  to  continuously  sound  the  gong 
is  not  negligence. 

9.  A  street  car  has  a  right  at  a  crossing  superior  to  that  of  an 
ordinary  traveler,  and  a  person  attempting  to  cross  a  track  is  guilty 
of  contributory  negligence  in  failing  to  look  and  listen  for  an  ap- 
proaching car. 

10.  The  mere  operation  of  a  street  car  at  a  street  crossing  in 
such  a  manner  as  to  render  it  dangerous  for  a  person  to  cross  in 
front  thereof  is  not  negligence. 

11.  Plaintiff  was  injured  by  the  wagon  in  which  he  was  driving 
being  struck  by  a  street  car  at  a  crossing,  which  frightened  the 
horses,  and  caused  them  to  run  away.  The  accident  did  not  re- 
sult in  any  injury  to  the  car,  except  a  few  scratches,  and  did  not 
disturb  the  lights  on  the  car  nor  the  passengers,  nor  persons  in 
charge  of  the  car,  other  than  by  the  jar  caused  by  application  of 
the  brake  and  the  reversal  of  the  current.  The  car  stopped  sub- 
stantially at  the  place  of  the  accident,  and  did  not  push  the  wagon 
any  distance,  nor  break  it  at  the  point  of  contact.  Held,  sufficient 
to  show  as  a  matter  of  law  that  the  car  was  not  being  operated  at 
a  negligent  rate  of  speed. — (Stafford  vs.  Chippewa  Val.  Elec.  R. 
Co.,  85  N.  W.  Rep.,  1036.) 

TEXAS.— Excessive  Damages  for  Injuries  Causing  Death. 

Plaintiff's  husband,  a  deaf  mute,  when  killed  by  defendant's  cars 
was  50  years  of  age,  had  no  fixed  occupation,  and  was  not  shown 
to  have  ever  earned  over  $15  a  month,  and  was  discharged  from 
his  last  place,  where  he  earned  $8  per  month,  for  incompetency, 
and  was  usually  in  debt.   At  the  time  of  his  death  he  had  separated 


from  his  wife,  and  was  living  on  the  charity  of  relatives,  and  was 
in  poor  health.  Held,  that  a  verdict  of  $1,500  damages  for  neg- 
ligently causing  his  death  was  excessive,  and  should  be  reduced  to 
$500.— (International  &  G.  N.  Ry.  Co.  vs.  Jones,  60  S.  W.  Rep., 
978.) 

TEXAS. — Negligence — Dangerous  Premises — Death — Pecuni- 
ary Interest  in  Deceased's  Life — Independent  Contractors — Duty 
to  Warn — Electric  Wires — Failure  to  Insulate. 

r.  Where  decedent,  whose  death  was  alleged  to  have  been 
caused  by  defendant's  negligence,  was  more  than  fifty-seven  years 
old,  and  was  being  supported  by  plaintiffs,  who  were  his  children, 
and  it  appeared  that  he  did  no  work,  and  did  not  contribute  to  the 
support  of  the  family,  bu:  only  carried  the  dinners  for  his  sons, 
etc.,  for  which  he  was  given  his  food  and  clothes,  plaintiffs  had  no 
pecuniary  interest  in  decedent's  life,  for  which  they  would  be  en- 
titled to  recover. 

2.  Where  decedent's  sons  were  working  under  a  contract  to 
remove  cinders  from  a  street  railway  company's  yard,  and  de- 
cedent went  to  the  yard  with  their  dinners,  and  while  there  was 
killed  by  a  shock  of  electricity  communicated  from  a  trolley  wire 
through  a  hoe  which  he  placed  over  the  wire  while  raking  down 
a  pile  of  cinders  under  it,  the  railroad  company  was  not  liable  for 
his  death  on  the  ground  that  it  should  have  warned  decedent  of  the 
danger,  since  that  duty  devolved  on  the  sons  as  independent  con- 
tractors, if  on  any  one,  and  not  on  defendant. 

3.  Such  facts  established  that  deceased  was  guilty  of  con- 
tributory negligence. 

On  Rehearing. 

A  city  ordinance  declaring  that  no  switch,  lamp,  motor,  dynamo, 
or  other  electrical  conductor,  having  exposed  uninsulated  parts, 
shall  be  erected  where  any  person  unacquainted  with  the  dangers 
of  the  same  could  easily  come  in  contact  therewith,  does  not  apply 
to  a  suspended  trolley  wire,  so  as  to  render  a  street  railway  com- 
pany liable  for  the  death  of  a  person  caused  by  an  electric  shock 
which  he  received  by  catching  a  hoe  onto  the  wire  suspended 
above  his  head  while  in  the  act  of  hoeing  down  a  pile  of  cinders 
in  the  yard  of  the  street  car  company. — (Proctor  et  al.  vs.  San 
Antonio  St.  Ry  Co.,  62  S.  W.  Rep.,  939.) 

TEXAS. — Death — Excessive  Damages. 

Where  deceased,  a  man  forty-one  years  of  age,  and  earning 
$37-50  per  month,  was  killed  through  the  negligence  of  defendant 
railway  company,  a  verdict  of  $8,600  was  excessive,  and  will  be 
reversed,  unless  plaintiff  shall  stipulate  to  remit  $3,600.— (Trinity 
Val.  R.  Co.  vs.  Stewart  et  al.,  62  S.  W.  Rep.,  1085.) 

COLORADO.  —  Appeal  ■ —  Instructions  —  Exceptions  —  Suffi- 
ciency— Same — Refusal  to  Give  Instructions — Street  Railroads — 
Negligence — Evidence — Admissibility  —  Appeal  —  Misconduct  of 
Counsel — Same. 

1.  Where  instructions  given  at  plaintiff's  request  embrace  sev- 
eral distinct  propositions,  a  general  exception  to  the  giving  of  the 
instructions,  and  to  each  and  every  part  thereof,  is  not  sufficient 
to  support  an  assignment  of  error  which  only  relates  to  one  propo- 
sition included  therein. 

2.  A  general  exception  to  the  refusal  to  give  instructions,  in- 
cluding several  distinct  points,  is  not  sufficient  to  support  an  as- 
signment of  error. 

3.  Where  the  receiver  of  a  street  railroad  defends  an  action  for 
the  negligent  killing  of  an  alleged  passenger  on  the  ground  that 
she  was  not  a  passenger  on  the  car,  and  did  not  receive  any  in- 
juries through  defendant's  negligence,  the  clothing  worn  by  de- 
ceased at  the  time  of  the  accident  is  admissible  for  the  purpose  of 
her  identification,  and  as  tending  to  show  the  nature  and  extent  of 
her  injuries. 

4.  Where  an  assignment  of  errors,  on  the  ground  of  misconduct 
of  counsel  in  his  argument  to  the  jury,  does  not  contain  a  reference 
to  the  record  showing  an  exception  to  the  remark  when  made,  and 
the  ruling  of  the  court  thereon,  as  required  by  a  rule  of  court,  it 
will  not  be  considered  on  appeal. 

5.  Where  objection  to  misconduct  of  counsel  in  his  argument 
to  the  jury  is  first  made  on  the  motion  for  new  trial,  it  will  not 
be  considered  on  exceptions  to  the  action  of  the  court  in  over- 
ruling the  motion,  since  exceptions  should  have  been  taken 
thereto  at  the  time  of  the  making  of  the  improper  argument. — 
(Baggs  vs.  Martin  et  al.,  108  Fed.  Rep.,  33.) 

NEW  YORK. — Personal  Injuries — Pleading— Same — Evidence. 

1.  Injury  to  eyesight  may  be  proved  under  a  complaint  alleging 
that  plaintiff  was  hurled  forward  with  such  force  as  to  bruise  her 
knee,  wrench  her  arm,  and  "otherwise  seriously  and  grievously  in- 
jure her." 

2.  The  question  of  whether  plaintiff's  impairment  of  eyesight 
was  attributable  to  the  accident,  where  she  received  blows  on  other 
parts  of  the  body,  and  a  nervous  shock,  should  not  be  left  to  the 
jury,  there  being  no  testimony  or  proof  that  such  blows  might  be 


208 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  y. 


expected  to  produce  such  impairment.- — (Brooklyn  Heights  R.  Co. 
vs.  MacLaury,  107  Fed.  Rep.,  644.) 

WASHINGTON.— Collision  with  Team— Witness— Impeach- 
ment. 

1.  Where  plaintiff  was  driving  a  team  of  horses  with  a  covered 
wagon  in  a  city,  and  crossed  an  electric  railway  track,  and  looked 
up  the  street,  of  which  he  had  an  uninterrupted  view  for  about  1400 
ft.,  and  saw  no  car,  and,  after  proceeding  a  distance  of  400  ft., 
turned  on  the  track  to  drive  into  a  livery  stable,  and  was  struck 
by  an  electric  car  running  24  miles  an  hour  in  violation  of  the 
city  ordinance,  he  could  recover,  though  he  failed  to  look  before  so 
crossing  the  track;  it  being  in  evidence  that,  if  the  car  had  been 
running  at  the  rate  of  speed  required  by  the  ordinance,  there  would 
have  been  no  collision. 

2.  Where  plaintiff  called  a  witness  to  prove  the  rate  of  speed  at 
which  a  street  car  was  running  prior  to  a  collision,  and  he  testified 
that  it  was  going  12  miles  an  hour,  plaintiff's  counsel,  upon  plea 
that  he  had  been  taken  by  surprise,  could  show  that  before  going 
upon  the  stand  the  witness  had  stated  that  the  car  was  going  at  a 
speed  of  20  miles  an  hour. — (Hays  vs.  Tacoma  Ry.  &  Power  Co., 

NEW  YORK. — Injury  at  Crossing — Contributory  Negligence — 
Question  for  Jury — Same — Direction  of  Verdict — Same — Look 
and  Listen  Rule — Same — Street  Railroad — Same — Negligence  of 
Railroad  Company. 

1.  Plaintiff  testified  that  he  was  walking  alone  about  1:30  a.  m., 
and  while  passing  over  the  crosswalk  of  an  avenue  he  was  struck 
by  a  street  car;  that  he  looked  up  and  down  the  avenue  before 
stepping  from  the  curb,  and  again  just  as  he  stepped  on  the  paral- 
lel double  track;  that  he  saw  no  headlight  or  other  indication  of 
an  approaching  car  until  it  struck  him,  though  his  eyesight  was 
"pretty  fair";  and  that  he  heard  no  gong  or  bell.  There  was  no 
obstruction  to  his  view  up  the  avenue,  and,  though  the  night  was 
dark,  the  street  was  lighted  by  gas,  and  there  was  an  arc  electric 
light  at  the  corner.  A  passenger  who  was  looking  out  of  the 
front  window  testified  that  the  motorman  did  not  ring  the  bell, 
and  that  the  headlight  must  have  been  very  dim;  that  the  car  was 
going  very  fast,  and  ran  at  least  a  block  before  stopping;  that  he 
first  saw  plaintiff  on  the  track  when  the  car  was  10  ft.  or  12  ft. 
from  him;  and  that  a  person  could  not  see  any  distance.  Held, 
that  the  question  of  plaintiff's  contributory  negligence  was  for  the 
jury. 

2.  In  any  case  where  the  right  to  trial  by  jury  exists,  whenever 
the  plaintiff  raises  a  question  of  fact  which  would  justify  a  finding 
in  his  favor,  such  issue  must  be  determined  by  the  jury,  and  not 
by  the  court  on  motion  to  direct  a  verdict;  and,  if  the  verdict  is 
against  the  weight  of  evidence,  it  may  be  set  aside,  but  a  new 
trial  must  still  be  granted  before  another  jury. 

3.  While  courts  have  taken  judicial  notice  of  the  fact  that  or- 
dinarily careful  people  look  and  listen  before  crossing  a  steam 
railroad  track,  it  is  not  the  province  of  the  court  to  say  that  a 
person  looking  must  see,  or  listening  must  hear,  at  his  peril;  the 
traveler  being  bound  only  to  make  reasonable  efforts  to  see  and 
hear. 

4.  The  mandatory  duty  to  look  and  listen  is  not  applied  with 
the  same  rigidity  to  pedestrians  crossing  street  railroad  tracks  at 
intersecting  streets,  it  being  the  duty  of  the  railroad  company  to 
have  its  cars  under  control  as  they  approach  such  crossings. 

5.  Evidence  that  a  street  car  was  propelled  at  a  very  rapid 
rate  over  an  intersecting  street,  without  any  signal  or  warning, 
and  without  a  bright  headlight,  and  that  the  motorman  had  his 
face  turned  toward  the  rear  of  the  car  when  it  struck  plaintiff, 
who  was  crossing  the  street,  was  sufficient  to  warrant  a  finding 
of  negligence  on  the  part  of  the  defendant. —  (Mitchell  vs.  Third 
Ave.  R.  Co.,  70  N.  Y.  Suppl.,  11 18.) 

NEW  YORK.— Injury  to  Passenger— Verdict— Evidence— Suf- 
ficiency— Same — Damages — Instructions. 

1.  In  an  action  against  a  street  railroad  for  injuries,  plaintiff, 
who  was  corroborated  by  two  others,  testified  that,  just  as  she  was 
stepping  from  the  car,  it  started  with  a  jerk,  and  threw  her  down, 
and  the  conductor,  motorman,  and  three  others  gave  testimony 
that  plaintiff  alighted  while  the  car  was  in  motion,  but  some  of 
the  latter  witnesses  did  not  see  all  the  transactions.  Held,  that  a 
verdict  for  plaintiff  was  not  against  the  evidence. 

2.  Where,  in  an  action  for  personal  injuries,  the  court  in- 
structed that,  if  plaintiff  was  entitled  to  recover  at  all,  she  might, 
in  addition  to  her  physician's  bill,  recover  damages  in  any  amount 
from  one  penny  to  $2,000 — the  latter  sum  being  the  court's  juris- 
dictional limit — and  then  charged  that  he  would  qualify  his  state- 
ment by  saying,  if  any  damage  were  found,  it  might  be  between 
the  two  limits,  the  instructions  were  not  erroneous,  or  liable  to  be 
construed  by  the  jury  as  a  charge  on  what  the  evidence  warranted. 
—(Nash  vs.  Yonkers  R.  Co.,  71  N.  Y.  Suppl.,  594.) 


NEW  YORK. — Damages — Personal  Injuries. 

Where  plaintiff  sues  for  personal  injuries,  a  judgment  on  a 
verdict  allowing  him  the  amount  of  his  necessary  medical  ex- 
penses, but  nothing  for  his  injuries,  will  be  reversed. — Katz  vs. 
Brooklyn  Heights  R.  Co.,  71  N.  Y.  Suppl.,  744.) 

NEW  YORK. — Personal  Injuries — Damages — Evidence. 

Where  plaintiff,  in  an  action  to  recover  for  injuries  received, 
alleges  that  she  was  prevented  from  attending  to  her  duties 
as  a  manufactory  employee,  evidence  as  to  the  amount  of  wages 
earned  by  her  was  admissible. — (Russell  vs.  Metropolitan  St.  Ry. 
Co.,  71  N.  Y.  Suppl.,  765.) 

NEW  YORK. — New  Trial — Surprise  as  to  Evidence. 

A  woman  was  injured  in  a  railroad  accident,  and  examined 
twelve  days  thereafter  by  the  company's  surgeon.  No  reference 
was  then  made  to  an  injury  in  her  groin.  More  than  eighteen 
months  thereafter,  on  a  trial  of  an  action  for  injuries  received 
in  the  accident,  she  testified  as  to  a  hernia  caused  by  the  accident, 
which  had  continued  to  increase  up  to  the  time  of  the  trial.  The 
complaint  alleged  serious  and  lasting  bodily  injuries.  Held,  that 
the  verdict  in  her  favor  would  be  set  aside  on  the  ground  of  sur- 
prise to  defendant  at  the  first  proof  of  such  a  serious  injury. — 
(Dixon  vs.  Brooklyn  Heights  R.  Co.,  71  N.  Y.  Suppl,  969.) 

NEW  YORK.- — Collision — Contributory  Negligence. 

Where  the  driver  of  a  wagon  crosses  a  street  car  track  at  right 
angles,  he  is  guilty  of  contributory  negligence  if  he  fails  to  look 
for  cars  coming  from  either  direction. — (Vonelling  vs.  Metro- 
politan St.  Ry.  Co.,  71  N.  Y.  Suppl.,  751.) 

NEW  YORK.- — Action  for  Negligence — Instructions. 

The  evidence  showed  that  plaintiff,  a  street  sweeper,  was  in- 
jured by  jumping  back  from  a  carriage  against  the  shaft  of  the 
defendant's  cart.  The  court  charged  that  plaintiff  must  show 
freedom  from  any  negligence  and  any  contributory  negligence, 
and  that  the  negligence  was  entirely  that  of  the  defendant.  Held, 
erroneous,  in  that  plaintiff  was  only  required  to  show  freedom 
from  negligence  which  contributed  proximately  to  the  result. — 
(Brick  vs.  Metropolitan  St.  Ry.  Co.,  71  N.  Y.  Suppl.,  314.) 

VERMONT. — Specific  Performance — Contracts  Enforceable — 
Railroads — Receivership — Sale  of  Property. 

An  oral  agreement  with  the  receivers  of  an  unfinished  railroad 
to  furnish  the  money  required  to  complete  the  same  for  receivers' 
certificates  and  other  securities  as  collateral  is  not  such  a  definite 
and  precise  contract  as  to  warrant  a  decree  or  order  for  its  specific 
performance. 

A  court  will  not  order  the  sale  of  railroad  property  in  the  hands 
of  receivers,  where  the  purpose  of  the  receivership  was  to  secure 
the  completion  of  the  road,  to  save  to  the  company  certain  sub- 
sidies and  subscriptions,  the  right  to  which  has  been  pledged  by  the 
receivers  to  raise  funds,  until  the  road  has  been  so  completed  as  to 
assure  their  collection. —  (Bibber-White  Co.  vs.  White  River  Val. 
Electric  R.  Co.,  110  Fed.  Rep.,  472-473.) 

WISCONSIN. — Sales— Warranty— Breach— Second-hand  Dyna- 
mo— Action  on  Breach — Instructions — Agents — Authority. 

1.  In  an  action  by  a  street  railway  company  for  a  breach  of 
warranty  of  quality  on  the  sale  of  a  second-hand  dynamo,  it  was 
error  to  permit  a  witness  to  testify  that  it  is  not  prudent  to  run  a 
street  railway  with  a  second-hand  dynamo,  and  that  there  are  diffi- 
culties in  operating  a  new  electric  line,  which  are  especially  trying 
on  a  dynamo. 

2.  Where,  in  an  action  for  breach  of  warranty  of  quality  of  a 
second-hand  dynamo,  plaintiff's  evidence  showed  that  it  is  cus- 
tomary, in  selling  second-hand  electrical  machinery,  to  sell  the 
same  with  a  warranty,  and  the  question  was  controverted  whether 
the  one  who  represented  the  seller  had  authority  to  make  the  war- 
ranty, it  was  error  to  instruct  that  any  buyer  who  takes  a  war- 
ranty beyond  the  scope  of  the  selling  agent's  authority  does  it  at  the 
risk  of  being  able  to  prove  the  agent  had  express  authority,  and 
that  the  law  will  not  infer  the  same,  since,  if  in  the  sale  of  a  par- 
ticular class  of  property  it  is  customary  to  accompany  the  sale  with 
a  warranty,  an  agent  selling  such  property  has  implied  authority  to 
make  the  warranty. 

3.  In  an  action  for  breach  of  warranty  of  quality  and  fitness  on 
the  sale  of  a  dynamo,  the  defects  complained  of  being  latent,  it  was 
error  to  instruct  that,  if  the  purchaser  failed  within  a  reasonable 
time  after  discovering  the  defects  to  notify  the  seller,  and  continued 
to  use  the  machine,  the  warranty  was  waived,  since,  the  defects 
being  latent,  delay  in  notifying  the  seller  of  the  machine's  condition 
was  immaterial  as  to  the  purchaser's  right  to  recover  damages. 

4.  In  an  action  to  recover  damages  for  breach  of  warranty  of 
quality  and  fitness  on  the  sale  of  a  second-hand  electric  dynamo,  it 
was  error  for  the  court  to  define  a  second-hand  machine,  and  tell 
the  jury  that  such  a  machine  was  not  as  good  as  a  new  one. —  (Wau- 
paca Electric  Light  &  Ry.  Co.  vs.  Milwaukee  Electric  Ry.  &  Light 
Co.,  88  N.  W-  Rep.,  308.) 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Feb.  11,  1902. 
The  money  market  has  come  to  the  foreground  of  financial  dis- 
cussion again  this  week,  in  consequence  of  the  further  heavy  increase 
in  local  bank  loans.  Last  Saturday's  reported  increase  of  $29,000,000 
was  the  largest  with  one  exception,  ever  reported  in  a  single  week  in 
the  history  of  the  New  York  Clearing  House.  It  shows  plainly  that 
the  market  is  subjected  to  precisely  the  same  influence  which  a 
year  ago  was  looked  upon  as  a  menace  to  future  security — namely, 
the  appeal  of  the  promoting  syndicates  for  huge  advances  of  capi- 
tal. The  recent  extension  of  credits  is  connected  with  the  several 
large  bond  issues  recently  announced  to  the  public,  of  which  the 
$30,000,000  tender  of  Atchison  debentures  and  the  $10,000,000  ad- 
ditional Pennsylvania  Railroad  bonds  are  the  chief.  It  also,  no 
doubt,  reflects  preparations  for  the  financing  of  the  new  Metropoli- 
tan stockholding  company,  which  is  soon  to  be  carried  out.  So  far 
as  the  immediate  future  of  money  is  concerned,  everything  hinges 
upon  the  extent  to  which  these  special  appeals  for  credit  are  likely 
to  be  carried.  The  local  loan  account  has  already  about  reached 
the  high  record  of  last  March,  and  it  must  be  evident  that  with 
scarcely  any  addition  to  cash  reserves,  as  compared  with  a  yea/ 
ago,  the  danger  limit  is  fast  being  approached.  Apart  from  the 
uncertainty  of  the  loan  movement,  the  money  positon  continues 
highly  favorable.  Receipts  of  currency  from  the  West  and  South, 
although  past  the  season's  maximum,  are  still  decidedly  large.  The 
Treasury  reserve  surplus  has  scarcely  risen  at  all  for  several 
weeks,  owing  to  the  reduced  purchases  of  internal  revenue  stamps 
in  expectation  of  the  abolition  of  the  war  taxes.  What  balance 
there  is,  moreover,  against  the  banks  is  fully  offset  by  bond  re- 
demptions. Gold  exports  to  Europe  are  not  likely  to  cut  an 
important  figure,  and  should  money  rates  here  go  up,  they  would, 
without  doubt,  cease  instantly.  As  matters  stand  the  same  signs 
of  hardening  are  visible,  rates  on  time  loans  having  been  marked 
up  to  a  uniform  4  per  cent  during  the  week.  Call  money  remains 
very  easy,  however.  Bankers'  balances  on  the  Stock  Exchange  are 
not,  as  a  rule,  bringing  above  2^  per  cent. 

The  Stock  market 

The  outlines  of  the  project  to  change  the  present  financial  organiza- 
tion of  the  Metropolitan  Street  Railway  Company  have  not  been 
received  at  all  cordially  in  Wall  Street.  It  would  be  improper 
to  comment  very  freely  upon  the  subject  until  the  details  are  known. 
But  the  information,  so  far  as  given  out,  has  caused  a  distrust, 
which  we  are  inclined  to  say  is  quite  natural,  that  the  promoters  of 
the  plan  are  seeking  a  way  to  borrow  capital  for  the  contemplated 
improvements  and  changes  of  equipment,  which  will  have  a  better, 
appearance  and  more  chances  of  success  than  if  the  Metropolitan 
Company  were  simply  to  increase  its  present  issue  of  securities. 
Attention  has  perforce  been  redirected  to  the  very  slender  margin 
of  earnings — practically  nothing  at  all — which  is  now  being  shown 
in  excess  of  dividend  requirements.  If  the  proposed  new  company 
guarantees  7  per  cent  dividends  on  the  present  stock,  and  rises  the 
present  earnings  for  the  purpose,  the  stockholders  will  be  as  well 
off  under  the  new  as  under  the  old  organization.  But  if  the  en- 
tire earning  power  of  the  road  is  needed  for  these  dividends  what 
support  will  there  be  for  any  new  issue  of  securities,  and  is  it  possi- 
ble for  the  new  concern  to  create  new  foundations  for  security 
value  which  the  existing  company  does  not  have?  These  are 
leading  questions  which  have  to  be  asked,  while  further  details  of 
the  enterprise  are  still  awaited.  Metropolitan  stock  has  been  con- 
spicuously heavy  in  the  week's  market,  and  so  have  the  other  local 
tractions,  more  particularly  Manhattan.  The  Appellate  Division  of 
the  Supreme  Court  has  reversed  the  former  decision  upholding 
the  company  against  certain  property  owners  wdio  were  pleading 
for  the  right  to  sue  for  alleged  injury  to  their  property,  through  the 
building  of  the  third  track  on  the  elevated  structure..  Undoubtedly 
the  case  will  be  carried  to  the  higher  Courth  of  Appeals,  and  be 
brought  up  there  for  several  years,  but  in  the  meantime  the  effects 
of  the  decision  have  been  rather  severely  felt  upon  the  market  for 
Manhattan  shares. 

The  general  stock  list  has  emerged  from  the  rut  in  which  it  had 
been  moving  up  to  a  week  ago.  Evidences  that  the  pools  and  bank- 
ing syndicates  have  thought  the  occasion  favorable  to  a  campaign 
for  higher  prices,  and  have  begun  active  operations  to  that  end, 
are  perfectly  plain.  Hitherto  the  movement  has  been  concentrated 
in  a  few  stocks,  notably  Southern  Pacific,  where  the  belief  prevails 


that  quotations  have  not  fairly  measured  the  present  earnings  and 
future  dividend-paying  ability  of  the  road.  Union  Pacific,  as  the 
principal  holder  of  Southern  Pacific  stock,  has  shared  in  its  strength, 
and  St.  Paul,  Atchison,  Missouri  Pacific,  among  the  leading  West- 
ern railway  issues,  have  enjoyed  some  rise.  Heavy  buying  in  the 
Reading  stocks,  for  which  the  reason  is  not  yet  apparent,  has  carried 
their  quotations  to  the  highest  yet  recorded.  The  market  in  general 
bears  the  unmistakable  sign  of  manipulation,  without  the  co- 
operation of  the  outside  buying  which  is  essential  to  a  prolonged 
rise.  But  it  is  manipulation  founded  on  conditions  which  inspire 
confidence,  and  the  reluctance  of  outside  operators  may  yet  be  over- 
come. Everything  is  favorable  to  the  maintenance  of  present  values, 
so  far  as  the  outside  situation  is  concerned.  The  low  surplus  re- 
serve, and  the  fear  of  the  bank  loan  expansion  becoming  excessive, 
are  the  main  deterrents,  but  these  are  not  yet  being  weighed  over- 
seriously  against  the  arguments  for  an  advance  elsewhere. 

Philadelphia 

Another  week  has  gone  by  without  any  definite  announcement 
concerning  the  new  financial  plans  of  the  Union  Traction.  The 
stock  has  risen  under  heavy  buying,  however,  from  35*4  to  38, 
and  the  speculative  community  is  interested  in  the  rumor  that  a 
grand  scheme  is  under  way  for  financing  the  Union  Traction  and 
the  Metropolitan  Street  Railway  of  New  York  undertakings  at  one 
and  the  same  time.  One  idea  is  that  the  new  investment  company 
to  be  organized  in  New  York,  will  eventually  take  over  the  Phila- 
delphia properties.  But  the  more  common  impression  continues 
to  be  that  the  two  deals  will  be  separate,  although  taken  up  to- 
gether, and  that  the  one  in  Philadelphia  will  merely  involve  the 
formation  of  a  new  concern  to  lease  Union  Traction  and  take  over 
the  rapid  transit  franchises.  Philadelphia  Traction,  moving  as 
usual  with  the  lesser  company's  shares,  is  up  a  point  on  the  week 
to  ggT/2.  Pittsburgh  Traction,  the  preferred  stock  especially,  has 
been  active  and  strong,  this  preferred  up  to  64%,  and  the  common 
to  23%.  The  nature  of  these  purchases,  which  must  be  of  stock 
outside  the  recent  deal,  is  rather  puzzling.  Consolidated  of  New 
Jersey  has  been  dealt  in  moderately  at  an  advance  to  68^-  Trans- 
actions elsewhere  have  been  of  slight  importance.  They  comprise 
only  Railways  General  at  4*4,  and  American  Railways  at  44. 
In  bonds  Electric  Peoples  Traction  4s  have  once  again  ben  active 
and  bouyant,  selling  at  the  new  high  figure  of  99^'s.  Other  sales 
of  the  week  were,  New  Jersey  5s  at  no*4,  Peoples  Passenger  4s  at 
io6;4  and  io6,  Citizens'  of  Indianapolis  5s  at  110,  Indianapolis  Rail- 
way 4s  at  8554,  and  Newark  Passenger  5s  at  II7J4. 
Chicago 

The  feature  of  the  week  in  Chicago  has  been  the  very  sharp  ad- 
vance in  the  securities  of  the  surface  lines.  Union  Traction  common 
had  risen  to  13  at  last  Saturday's  close;  on  Monday  it  went  up  2 
points  further  to  15,  and  the  preferred  rose  2  points  to  4954. 
Meanwhile  City  Railway,  which  sold  at  190  a  week  ago,  advanced 
yesterday  to  220.  The  reasons  for  this  sudden  upturn  are  not  at 
all  definite.  In  some  quarters  it  is  interpreted  as  foreshadowing 
some  modification  in  the  application  of  the  new  franchise  tax  law  ; 
in  other  quarters  it  is  connected  with  rumors  that  the  long-talked- 
of  consolidation  among  Chicago  street  railways  is  to  be  taken  up 
simultaneously,  if  not  in  connection  with  the  "trolley  deal"  in  New 
York.  West  Chicago  Street  Railway  shares  have  moved  with  the 
others,  and  are  3  points  up  on  the  week,  at  93,  ex-dividend.  North 
Chicago  is  also  higher  at  190  bid.  It  is  now  assumed  that  the  sur- 
face lines  will  have  no  more  trouble  about  getting  their  franchises 
extended,  but  concessions  must  be  made  in  return  which  will  satisfy 
the  city  that  it  is  not  giving  something  for  nothing.  The  cut  in 
the  Metropolitan  Elevated  semi-annual  preferred  dividend,  from  2 
to  Ij4  per  cent,  caused  the  stock  to  sell  off  to  86T4  on  Friday,  but 
it  has  since  recovered  half  its  loss.  The  reduction  of  the  dividend 
was  due  to  the  heavy  taxes  recently  levied,  and  to  the  large  pay- 
ments upon  damage  suits  incurred  by  the  company  by  the  accident 
in  November  last.  There  is  no  slackening  of  the  traffic  upon  the 
system,  which  continues  to  gain  considerably  over  a  year  ago. 
Metropolitan  common,  after  going  as  low  as  37  on  Friday,  rallied 
to  39  yesterday.  Other  elevated  shares  have  undergone  compara- 
tively little  change.  Northwestern  common  has  been  dealt  in 
freely  at  38)4,  and  a  few  odd  lots  of  the  preferred  have  brought  87. 
South  Side  and  Lake  Street  are  dull  but  higher  at  107'  2  and  no 
respectively. 

Other  Traction  Securities 

Boston  Elevated,  on  a  few  scattered  sales,  reached  yesterday  the 
lowest  point  of  the  current  decline,  162.  Massachusetts  Electric 
preferred,  after  showing  some  weakness  and  selling  down  to  92 
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on  Saturday,  rallied  easily  to  94^i,  a  slight  gain  on  the  week. 
The  common  was  strong  in  sympathy,  rising  as  high  as  36^  yester- 
day, and  closing  at  35^2.  Odd  investment  lots  of  West  End  have 
gone  at  95  to  gslA  for  the  common,  and  to  113  for  the  pre- 

ferred. In  Baltimore,  the  United  Railway  issues  have  continued  to 
hold  the  advantage  secured  during  the  previous  week,  but  have 
made  no  lurther  appreciable  gain.  The  common  stock  reached  its 
high  point  on  Wednesday  last,  when  it  touched  15%.  At  the  same 
time  the  income  bonds  sold  at  70.  Subsequently,  however,  both 
securities  have  reflected  profit-taking,  and  the  common  is  back  to 
I53A,  with  the  bonds  at  69.  United  Railway  4s  were  exceptionally 
strong,  going  up  to  gyl/2  and  bidding  nearly  all  the  gain.  Other 
Baltimore  transactions  of  less  importance  comprised  Knoxville 
Traction  stock  at  15,  City  and  Suburban  (Baltimore)  5s  at  hsYa, 
Knoxville  Traction  5s  at  99 ;  Charleston  Consolidated  Electric  5s 
at  91,  and  City  and  Suburban  (Washington)  5s  at  92.  Dealings  in 
St.  Louis  Transit  have  been  extremely  moderate,  both  in  the  home 
market  and  on  the  New  York  curb.  The  last  sales  were  made  at 
32  for  the  common,  and  84)4  for  United  Railways  preferred,  which 
are  a  trifle  below  the  final  quotations  a  week  ago.  Columbus 
Street  Railway  common  is  up  from  47  to  48  on  the  bid  price,  with- 
out attracting  any  offers.  There  has  been  nothing  doing  in  New 
Orleans  City  Railroad  shares  during  the  week.  Business  on  the 
Cleveland  Stock  Exchange  last  week  was  rather  quiet,  the  total 
sales  numbering  3862,  compared  with  6345  for  the  week  previous. 
Detroit  United  continues  to  lead,  1100  shares  changing  hands,  the 
stock  closing  at  65,  a  net  loss  of  2j4  points  from  the  week  previous. 
Cleveland  Electric  scored  a  2-point  advance,  the  sales  amounting  to 
528  shares  for  the  week ;  the  closing  figure  was  77.  Aurora,  Elgin 
&  Southern  was  practically  stationary,  300  shares  going  at  355/  and 
36.  Two  hundred  shares  of  Northern  Ohio  Traction  common  sold 
at  28,  an  advance  of  3  points.  On  Monday  a  small  block  of  Cleve- 
land Electric  sold  at  77,  and  100  Detroit  United  at  65^.  Conflicting 
rumors  relative  to  the  probable  sale  or  leasing  of  Everett-Moore 
properties  is  making  purchasers  wary. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 


ago:  1902 

Closing  Bid 
Feb.  4     Feb.  10 

American  Railways  Company   44  j44 

Boston  Elevated    163  162 

Brooklyn  R.  T   657/8  66% 

Chicago  City    193  219 

Chicago  Union  Tr.  (common)   12  15 

Chicago  Union  Tr.  (preferred)    47  49% 

Cleveland  City    .. 

Cleveland  &  Eastern   31  30 

Cleveland  Electric    74V2  75 

Columbus  (common)    45  47 

Columbus  (preferred)    101  101 

Consolidated  Traction  of  N.  J   67%  68% 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)   23  23% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64% 

Detroit  United    67%  65 

Detroit  United  Certificates   66%  66% 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern   37  35 

Indianapolis  Street  Railway   t60  f60 

Indianapolis  Street  Railway  4s   85  85% 

Lake  Street  Elevated   10%  10% 

Manhattan  Ry   135%  133% 

Massachusetts  Elec.  Cos.  (common)   34  35 

Massachusetts  Elec.  Cos.  (preferred)   94  94 

Metropolitan  Elevated,  Chicago  (common)   39  38 

Metropolitan  Elevated,  Chicago   91  88% 

Metropolitan  Street    172%  171% 

New  Orleans  (common)    30  30 

New  Orleans  (preferred)   105  105 

North  American    93%  93 

Northern  Ohio  Traction  (common)   25  28 

Northern  Ohio  Traction  (preferred)   88%  88% 

North  Jersey     24  25% 

Northwestern  Elevated,  Chicago  (common)   3S  38% 

Northwestern  Elevated,  Chicago  (preferred)   86%  86% 

Philadelphia  Traction    9S  99% 

Rochester  (common)    42  44 

St.  Louis  Transit  Co.  (common)   32  32 

South  Side  Elevated  (Chicago)   106%  107% 

Southern  Ohio  Traction   78%  78% 

Syracuse  (common)    21  21 

Syracuse  (preferred)    52  61 

Third  Ave   124  131 

Twin  City,  Minneapolis  (common)  Ill  109% 

United  Railways,  St.  Louis  (preferred)   84%  84% 

United  Railways,  St.  Louis,  4s   89%  89% 

Union  Traction  (Philadelphia)   35%  37% 

*  Ex-dividend,     (a)  Asked,    t  Last  sale. 


Iron  and  Steel 

The  scarcity  of  steel  continues  to  grow  more  and  more  appar- 
ent. Talk  of  the  necessity  of  fruitless  imports  is  heard  more 
freely,  and  some  authorities  even  go  so  far  as  to  say  that  unless 
relief  is  obtained  through  foreign  supplies  there  will  be  an  actual 
famine  in  this  country.  Tonnage  of  pig  iron  is  now  fully  taken 
up  for  the  first  half  of  1902,  and  business  is  only  booked  for  the 
second  half.  Large  orders  for  delivery  during  this  period  have 
been  reported  during  the  past  week.  The  inability  to  secure 
accommodation  at  home  has  driven  the  Southern  Railroad  to 
consider  the  advisability  of  importing  10,000  tons  of  steel  rails, 
needed  for  early  use,  from  abroad.  Prices  are  still  being  held  in 
check,  but  by  main  force  only.  Nominal  quotations  are,  for 
Bessemer  pig,  $16.75;  for  steel  billets  $28.50  to  $29,  and  for 
rails,  $28. 

Metals. 

Copper  is  quoted  at  12^  cents  bid,  tin  at  24^  cents,  lead  at  4^ 
cents,  and  spelter  at  4.10  cents. 

 ♦♦♦  

CHICAGO,  ILL. — The  Metropolitan  West  Side  Elevated  Railway  Com- 
pany declared  a  semi-annual  dividend  of  1  per  cent  on  its  preferred  stock  at 
the  directors'  meeting.  This  makes  a  total  of  3  per  cent  for  the  year  ending 
Feb.  28,  as  against  3%  per  cent  the  year  before.  The  decrease  in  dividend 
was  due  to  the  increase  in  taxes  of  $74,000,  making  the  total  tax  about 
$1-6,000,  and  the  collisions  in  the  fog  in  November  last,  which  cost  the 
company  $37,500.   All  claims  arising  from  those  accidents  have  been  settled. 

NEW  ORLEANS,  LA. — The  New  Orleans  Railway  Company,  capitalized 
at  $5,000,000,  the  corporation  to  which  H.  H.  Pearson,  Jr.,  has  assigned  his 
contract  for  the  lease  of  the  New  Orleans  City  Railroad,  was  incorporated 
Jan.  28  under  the  laws  of  New  Jersey.  The  date  of  the  meeting  of  the  stock- 
holders of  the  New  Orleans  City  Railroad  to  vote  on  the  proposition  to  lease 
the  property  has  been  fixed  as  March  24. 

MENOMINEE,  MICH.— Public  announcement  of  the  consolidation  of  the 
Menominee  Electric  Light,  Railway  &  Power  Company  and  the  Marinette 
Gas,  Electric  Light  &  Street  Railway  Company  was  made  Feb.  3.  The  stock- 
holders of  the  new  company  are:  S.  K.  Stephenson,  A.  Spies,  H.  O.  Car- 
penter, Ed.  Daniels,  F.  A.  Spies,  John  Hens,  G.  M.  Blesch,  of  Menominee; 
Isaac  Stephenson,  A.  C.  Merriman,  of  Marinette;  Jesse  Spalding,  of  Chicago. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  system,  all  companies, 


reports  for  December: 

1901  1900 

Gross  earnings   .'  $1,035,525  $978,026 

Operating  expenses,  including  taxes                                    753,512  672,567 


Net  earnings                                                                   $282,013  $305,459 

For  the  six  months  ending  Dec.  31 

Gross  earnings   $6,534,045  $6,137,956 

Operating  expenses,  including  taxes                                   4,515,871  3,902,051 


Net  earnings   $2,018,474  $2,235,905 


FOSTORIA,  OHIO.— The  Ohio  Northwestern  Railway,  which  is  building 
an  electric  railway  from  Fostoria  to  Mungen,  has  filed  a  trust  deed  for  $350,000, 
furnishing  funds  for  the  building  of  the  road.  Contracts  have  been  let  to  the 
Consolidated  Railway  &  Light  Company,  of  Philadelphia,  for  the  construc- 
tion of  car  houses,  offices,  construction  cars  and  a  15-ton  electric  locomotive 
for  construction  work. 

MT.  VERNON,  OHIO.— The  Mt.  Vernon  Street  Railway  Company  and 
the  Mt.  Vernon  Electric  Light  Company  have  passed  into  the  hands  of  the 
Jackson-O'Neill  syndicate.  The  sale  also  includes  Lake  Hiawatha  Park,  a  fine 
pleasure  resort.  Hereafter  all  three  properties  will  be  operated  under  one 
management.  J.  W.  O'Neill,  of  Topeka,  Kan.,  is  president  of  the  new  com- 
pany, and  C.  E.  Johnson,  secretary-treasurer  and  general  manager.  D.  K. 
Bird,  the  former  general  manager,  retains  stock  in  the  company,  but  retires 
from  active  management.  The  street  car  lines  and  lighting  plant  will  be  im- 
proved. 

YOUNGSTOWN,  OHIO.— To  provide  for  an  issue  of  5  per  cent  bonds,  not 
to  exceed  $1,000,000,  the  Youngstown  &  Sharon  Railway  &  Light  Company  has 
given  a  second  mortgage  in  that  amount  to  the  New  York  Security  &  Trust 
Company,  of  New  York.  The  mortgage  applies  to  the  following  properties 
controlled  by  the  company:  Youngstown  Consolidated  Gas  &  Electric  Com- 
pany, Youngstown  &  Sharon  Street  Railway,  Sharon  Gas  &  Water  Company, 
Shenango  Valley  Electric  Light  Company,  Sharon  &  Wheatland  Street  Ra.l- 
way,  Valley  Street  Railway,  Sharpsville  Electric  Light  Company,  Merchants' 
Light,  Heat  &  Power  Company,  and  the  New  Castle  &  Sharon  Street  Railway. 
The  bonds  were  authorized  to  be  issued  at  a  meeting  of  the  company  held 
Jan.  7. 

DAYTON,  OHIO.— The  Dayton,  Covington  &  Piqua  Traction  Company, 
originally  promoted  by  Judge  Dennis  Dwyer,  has  been  sold  to  Cleveland  people 
who  are  represented  by  J.  A.  Garfield,  a  son  of  former  President  Garfield. 
The  road  is  under  construction. 

CLEVELAND,  OHIO.— The  Savings  &  Trust  Company  has  sold  to  E.  H. 
Rollins  &  Son,  Boston  bankers,  $326,000  of  Canton-Massillon  Railway  Com- 
pany's bonds.  The  money  thus  received  will  be  used  in  paying  off  $200,000  of 
floating  indebtedness,  in  making  improvements  to  overhead  service,  and  in 
buying  new  cars.  The  road  is  now  owned  by  the  Northern  Ohio  Traction  Com- 
pany, an  Everett-Moore  property. 
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t  Deficit. 


COMl'ANY 


AKRON,  O. 
Northern  Ohio  Tr.  Co 


A  LB  \  NY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ky.&  Elec.Co 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ry 

Co  


BOSTON,  MASS. 
Boston  Elev.  Ky. 


Co 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  K.  T.  Co. 


BUFFALO,  N.  Y. 
International  Tr. 


Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ky.  Co..  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls   


Cleveland  &  Eastern.. 


Cleveland  El.  Ky.  Co. 


Cleveland,    Elyria  & 
Western..  


Cleveland,  Painesville 
<fe  Eastern   


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


Detroit  United  Ry. 


Rapid  Ry. 


oW 
H 


1  m.,  Dec.  '01 
1  "  "  '00 
A  "  "  '01 
9  "  "  Mi* 
12  "  Dec.  '01 
12  '•       "  '00 


1  m.,  Jan.  '02 
1  "  "  '01 
7   "       "  '112 

r  oi 


1  m.,  Oct.  '01 

1   "  "  '00 

10"  "  '91 

10  "  "  '00 


1  m. 
1  " 


Tan.  '02 

"  '01 

"  '02 

"  '01 


12  m.,  Sept.'Ol 
12 00 


12  m.,  Sept 
12  " 


1  m. 
1  " 
(j  " 
0  " 

12  " 

13  " 


1  m. 
1  " 
5  " 
5  " 


1  m. 
1  " 
12  " 

12  " 


Dee.  '01 
"  '0C 
"  '01 
•'  '00 

June  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


12  m.,  Dec.  '01 
12  "     "  '00 


1  m., 

Dec.  '01 

4.300 

1  " 

"  '00 

4,040 

12  " 

"  '01 

47.970 

12  " 

"  '00 

49,640 

1  m.. 
1  " 
12  '• 
12  " 


1  m. 

1  " 
12  " 
12  " 


I  m. 
1  " 
12  " 
12  " 

1  m.. 
1  " 
12  " 
12  " 

1  m., 
I  " 
12  ' 
12  " 

1  m.. 

I  " 

II  " 

11  " 

1  m. 
1  " 

12  " 
12  " 

1  m., 
1  " 
12  " 
12" 


Dec 


Dec. 


Dec.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
"  '00 


53  384 
38,395 
402,800 
387,972 
617,011 
513.725 


118.979 
107,0-15 
870,342 
820,808 


18,031 
15,772 
169,950 
157,049 


15,169 
13.36 
128.560 
113,589 


10,869,496 
10,236,994 


5,778,133 
5,518,83' 


1,035,525 
978,026 
6,534,045 
0,137,956 
12,135,559 
11.768,550 


283,710 
239,439 
2,761,503 
1,271,327 


10,954 
8,232 
171,17 
140,685 


780,462 
757,954 


7,473 
5,171 
90,390 
62,893 


199,688 
185,455 
2,296,898 
2,061,505 


19.406 
16,023 
249,260 
179,098 

11,920 
9,926 
164,971 
141,112 

132,509 
114,562 
1,507,293 
1,302,290 

27,979 
25,039 
355,195 
262,800 


a  x 


*  30,968 

*  22,089 
263,361 
241,782 

*  350,845 

*  317,475 


89,126 
79  196 
587,539 
553,279 


.  10,012 
9,668 
102,279 
91,785 


10,599 
9,065 
66,531 
58,518 


,336,597 
6,828,110 


3,915  486 
3,659,337 


*  753,512 

*  672,568 
*4515871 
*39U205: 
*7216008 
*71 00373 


174,195 
124,599 
1,203,882 
593,798 


5,873 
5,639 
74,015 
59,515 


388,799 
378,661 


*  2,420 

*2,47 

*  32,002 

*  33,272 


*  3,565 

*  3.731 
52,022 
36,672 


107,770 
101,437 
1,265,953 
1,121,037 


11,098 
9,401 
136,865 
102,393 

*  6,681 

*  7,084 

*  87,102 

*  89,592 

67,478 
58,444 
818.32H 
722,451 

17,447 
16,921 
206,052 
151,503 


271,411  *  153,404 
239,321  *  1^9,101 
2,919,171  *1596765 
2,575,277  * 1439058 


30,984 
27,873 
386,624 
290,673 


*  17,678 
+  18,735 

*  223,730 

*  170,237 


23.516 
16,306 
199,439 
146,190 
266,166 
196,240 


29,853 
28  849 
282,803 
£67,529 


8,019 
6,104 
67.671 
65,264 


4,570 
4,302 
03,029 
55,071 


3,532,899 
3,408,884 


1,862,648 
1,859,500 


282,013 
305.459 
2,018,174 
2,235,905 
4,919,551 
1,662,1" 


109,515 
114,841 
1,557,621 
677,529 


5.081 
2,59i 
97,157 
81,169 


397,663 
379,293 


1, 

1,563 
15,974 
16,374 


3,908 
1,440 
38,368 
26,221 


91.918 
84  01H 
1,030,945 
940,407 


"2  e 


8,309 
6,622 
112,394 
77,304 

5,239 
2,842 
77,869 
71,520 

65,031 
56,1 18 
688,965 
579,839 

10,532 
8,118 
149,113 
111,297 

118  037 
110,220 
1,322,016 
1,136,219 

13,306 
9,138 
162,894 
120,136 


13.259 
5,148 

98,973 
109,786 
136,162 
141,133 


21 ,963 
19,901 
144,980 
139,731 


2,896,359 
2,932,839 


937,206 
994,294 


4,341 ,748 
4,135,405 


93.399 
80.941 
501,533 
405,492 


1,38 
1,41 
13,023 
13,294 


3,545 
3,232 
43,678 
36,148 


21,705 
19,475 
244,231 
258,483 


7,770 
3,228 
57,023 
34,502 

6,042 
6,042 
72,500 
72,500 

32,431 
31 ,072 
383,180 
374,291 

9,466 
9,692 
106,163 
71,623 

61,781 
57,120 
652,27 
616,468 

9,692 
9,692 
116,300 
81,315 


E  >  u-o 
o  <  o  c 


9,257 
11.158 

100,406 
36,404 

130,004 
55,117 


7.890 
7,948 
137,823 
127,798 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


16,116 
33,900 
1 ,056  088 
272,038 


506 
146 
2,951 
3,080 


363 
1 1,792 
t  4,310 
t  9,927 


70,213 
64  543 
786,714 
681,984 


5:38 
3,395 
55,371 
42,742 

t803 
t  3,960 
5,369 
t980 

32,600 
25,047 
305,785 
205,548 

1,066 


42,980 
39,674 

56,756 
53,100 
670,129 
519,751 

3,614 
+  554 
46,954 
39,121 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr.. 


ELGIN,  ILL. 
Elgin,  Aurora 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS,  311 NN. 
Twin  City  R.  T.  Co  


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Period 


Metropolitan  St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co.... 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA, 
American  Railways  . 


RICHMOND,  VA. 
Richmond  Trac.  Co.. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


SCRANTON,  PA. 
Scranton  Ry.  Co... 


SYRACUSE,  N.  Y. 
Syracuse  K.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


1  m. 
1  " 

6  " 


1  m. 
1  " 
12  " 
12  " 


1  m. 
1  " 

12  " 
12  " 


1  m. 
1  •' 
3  " 
3  " 


3  m., 
3  " 
12  " 
12  " 


3  m. 

3  " 
12  " 
12  " 


1  m. 
1  " 
9  " 
9  " 


1  m. 
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7  " 
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13  " 
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5  " 
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1  m. 
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Dec.  '01 
"  '00 
"  '01 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  '01 

"  '00 

"  '01 

"  '00 


Dec.  'CI 

"  '00 

"  '01 

"  '00 


Sept.  '01 
■'  '00 
"  '111 
"  '00 


Sept.  '01 
"  '00 

June  '01 
"  '01 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Jan.  '02 
"  '01 
"  '02 
"  '01 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  'Oil 


Dec. 


1  m.,  Dec. 
1  " 

6  "  " 

6  "  •' 


C.5 
„  c 

oW 
H 


40,541 
.  37,211 
453,704 


17,779 
20,439 
193,723 
163,630 


25,309 
24,744 
337,741 
294,907 


12,947 
11,043 
141,-46 
119,109 


243,927 
209.887 
2,442,342 
2,220,698 


294,341 
256,820 
3,173,975 
2,839,355 


158,196 
148,637 
479,169 
455,530 


2,284,565 
2,081 ,964 
10,455,872 
9,950,735 


3,750,285 
3,608,306 
14,720,767 
14,4is7,l34 


4,200 
3,934 
25  876 
23,837 


304.669 
277,439 
2,649,656 
2,171,696 


78, 

62  746 
579,962 
503,930 


20,991 
20,727 
218,569 
203,05' 


85.925 
82.225 
428.781 
405,91' 


3,638 
48,781 
507,989 
504,852 


63,471 
58,305 
346,670 
304,930 

120,379 
111,847 
1,3'.1,084 


OW 


25,042 
23.239 
251,315 


12,421 
18,122 
98,181 
103,644 


14,781 
14,339 
182,954 
154,465 


6,280 
5.324 
84,557 
78,501 


105  659 
97,987 
1,185,534 
1,129,78' 


114,106 
104,704 
1,415,451 
1,304,689 


105,607 
96,736 
287.307 
278,805 


1,312,130 
1,236.711 
5,328.649 
5,195,312 


1,563,260 
1,555,036 
6,755,131 
6,631,254 


2,044 
2.392 

11  0 

11,005 


140,941 
109.009 
1,145,651 
1,013,240 


15,499 
13  973 
202,389 


10,550 
8,317 
95,542 
59,986 


10,528 
10,405 
154,78 
140,542 


6,667 
5,719 
57,289 
40," 


138,267 
111,900 
1,256,808 
1,090,911 


180,235 
152,115 
1.758.524 
1,534,666 


52,589 
51,901 
191,802 
176,724 


972,434 
845,253 
5,127,223 
4,755,423 


2,1*7,025 
,053,270 
,965,636 
,805,880 


2,156 
1 .541 
14,799 
12,832 


163.728 
168,37 
1 ,503,905 
1,458,456 


15,069  5,322 

10,770  9,957 

139,542  79,02' 

108,198  94,859 


1,182,517  *  616,945 


15.0NO 
13,177 
125  977 
12o]277 


44.963 
48,997 
232,399 
244,182 


29,300 
34,7H7 
295,079 
298,122 


34,374 
31,122 
188,280 
166,230 

*63,632 

*53,4:sr 

636.407 


11,916 
11.237 
88,228 
76,395 


•5  S 


9,219 
8,929 
109,96: 


1,871 

63i300 


7,500 
7,500 
90,000 
90,000 


1.859 
1.682 
23,835 
21,624 


67,162 
69,742 
755,139 
824,665 


46,850 
46,701 
666,638 
624,326 


15,185 

9,220 
44,536 
28,018 


632,350 
626,925 
2,1:83,132 
2,688,644 


1.148,714  1,038,311 
1,128,985  924,285 
4,534,068  3,431,567 
4,445,720  3,360,100 


1,146 
1,59' 
7,160 
7,2 


91,548 
89.81 
807,61 
799,704 


3.196 
3.843 
38,618 
37,608 


40.962  25, 

33,228  24,229 

196,382  124,846 

161,736  120,760 


ad  126661 
13.993 
212,910 
206,730 


29,09' 
27,243 
158,384 
138,093 


62,74 
58,412 
674,67' 
565,57: 


3,163 
1,940 
37,749 
43,882 


19,02 
18,606 
114,096 
111,754 


37,813 
34,271 
415,168 
409,051 


8.559 
8,333 
52,774 
52,348 


15,900 
N,999 
71,536 
40,975 


10,072 
8,636 
44,288 
26,939 


24,934 
24,141 
259,509 
156,521 


df.  15,396 
t6,394 
tl5,025 
t  8,466 
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CONSTRUCTION  NOTES 


BAKERSFIELD,  CAL.— Work  is  to  begin  at  once  on  the  Bakersfield  & 
Kern  Street  Railway.    The  road  will  be  completed  by  July  1.  it  is  expected. 

MONROVIA,  CAL.— The  electric  road  between  Los  Angeles  and  Monrovia 
will  probably  now  be  complete  in  a  short  time.  Difficulties  in  securing  rights 
of  way  over  the  remaining  eight  miles  of  uncompleted  track  have  prevented  an 
earlier  consummation,  but  these  are  now  practically  overcome  and  the  road 
is  expected  to  be  in  operation  before  June  1. 

LOS  ANGELES,  CAL.— The  Hellman-Huntington  syndicate's  Los  Angeles- 
Long  Beach  Electric  Railway  will  be  graded  by  Contractor  Robert  Sherer. 
The  17-mile  road  will  extend  south  from  Washington  Street  to  the  Long 
Beach  city  limits  at  American  Avenue,  passing  through  Compton  en  route. 
There  is  a  private  right  of  way  for  the  entire  distance.  The  contract  for  the 
steel  bridge  spanning  the  San  Gabriel  River  has  been  awarded  to  J.  1).  Mer- 
cereau.  The  grading  must  be  completed  by  April  1  next.  The  road  will  be 
in  operation  about  Jan.  1,  1903.  It  will  be  laid  with  60-pound  steel  rails.  The 
cost  of  construction  is  estimated  at  $1,000,000. 

AIKEN,  GA.— The  Aiken-Augusta  Electric  Railway  has  been  completed  to 
Coldwater.  James  U.  Jackson,  who  is  interested  in  the  development  of  Aiken, 
and  who  is  planning  to  erect  there  a  large  hotel,  is  the  general  manager  of 
the  company. 

DAHLONEGA,  GA.— More  than  eight  miles  of  the  route  of  the  Gainesville 
&  Dahlonega  Electric  Railway  have  been  graded  and  the  work  of  erecting  poles 
for  the  line  is  to  be  begun  at  once.  The  work  on  the  large  dam  and  power 
house  on  the  Chestatee  River,  which  will  furnish  power  for  the  road,  is  be- 
ing pushed  to  completion.  The  road  will  follow  the  valley  and  river  banks 
to  Dahlonega,  a  distance  of  25  miles,  through  one  of  the  richest  farming  and 
mining  sections  in  the  South,  and  from  it  can  be  viewed  some  of  the  finest 
natural  scenery  that  north  Georgia  affords. 

DES  MOINES,  IA.— The  recent  cold  weather,  together  with  the  recent 
heavy  fall  of  snow,  have  put  a  stop  to  the  work  of  grading  the  extension  of 
the  Interurban  Railway  Company  from  Des  Moines  to  Colfax.  The  work 
of  grading  will  be  resumed  as  soon  as  the  weather  permits,  and  will  be 
rushed  until  it  is  completed.  It  is  the  intention  of  the  company  to  have 
the  line  completed  by  July  1. 

DES  MOINES,  IA.— A  bill  granting  the  Des  Moines  City  Railway  Com- 
pany the  right  to  extend  its  Fair  Grounds  line  into  the  Fair  Grounds  will 
undoubtedly  be  introduced  and  passed  at  the  present  session  of  the  Legis- 
lature. Terminals  will  be  built  on  the  grounds,  for  which  special  permission 
will  be  granted  by  the  local  authorities. 

GLASGOW,  KY— The  Glasgow  &  Burksville  &  Cumberland  Valley  Traction 
Company  has  been  incorporated,  with  a  capital  stock  of  $10,000,  with  the  right 
to  increase  the  same  to  $500,000.  The  purpose  of  the  company  is  to  build  an 
electric  railway  from  Glasgow  to  Burksville  by  way  of  Sumner  Shade  and 
Edmonston,  a  distance  of  40  miles,  and  also  to  furnish  heat,  lights  and  power 
to  towns  along  its  route  at  its  terminus.  J.  S.  Leech,  J.  W.  Jones,  of  Glas- 
gow; W.  P.  Dickerson,  of  Newport,  Ky.;  J.  A.  Dixon,  C.  W.  Alexander,  J.  E. 
McMurtry,  of  Burksville;  James  I.  Alexander,  of  Marrowbone,  are  among 
those  interested  in  the  company.  A  meeting  of  the  stockholders  will  be  held 
in  Glasgow  Feb.  10  next  to  elect  officers  and  begin  to  perfect  organization. 

BANGOR,  ME.— The  entire  issue  of  bonds  to  the  amount  of  $250,000  has 
been  placed  by  the  Penobscot  Central  Railway  with  Montgomery,  Rollins  & 
Co.,  and  the  work  of  extending  the  road  to  Charleston  will  be  begun  at  once. 
Both  this  branch  and  the  one  to  Pershaw  Lake  are  expected  to  be  in  oper- 
ation by  July  1. 

BIDDEFORD,  ME.— The  Biddeford  Pool  Electric  Railway  Company  has 
applied  to  the  Railroad  Commissioners  for  a  charter.  The  plan  of  the  com- 
pany is  to  build  an  electric  railway  from  Biddeford  to  the  Pool,  a  distance 
of  nine  miles.  The  capital  stock  is  to  be  $80,000.  Charles  M.  Moses,  William 
J.  Maybury,  Charles  L.  Atwood,  Charles  B.  Harmon  and  Edward  A.  Hubbard 
are  among  those  interested  in  the  company. 

SPRINGFIELD,  Mx\SS.— A  corporation  is  being  organized  to  build  and 
operate  an  electric  railway  from  Ludlow,  through  Indian  Orchard,  by  Birch- 
am  Bend,  to  Chicopee  Falls.  George  N.  Merrill,  of  Springfield,  is  promot- 
ing the  enterprise. 

NORTHFIELD,  MASS.— Several  meetings  of  those  interested  in  the  plan 
to  build  an  electric  railway  from  East  Northfield  to  Millers  Falls,  a  distance 
of  10  miles,  have  been  held  here  recently.  Estimates  of  the  cost  of  building 
the  line  have  been  placed  at  so  low  a  figure  as  $150,000,  to  raise  which 
amount  it  is  planned  to  issue  $75,000  in  stock  and  $75,000  in  bonds.  J.  A. 
Taggart,  C.  W.  Clapp  and  D.  T.  Abercrombie,  Jr.,  are  among  those  inter- 
ested. 

GRAND  RAPIDS,  MICH. — The  Grand  Rapids  Railway  Company  has  in 
contemplation  the  extension  of  its  tracks  down  South  Ionia  Street  to  Wealthy 
or  First  Avenues,  thence  to  South  Division  Street,  and  route  one  of  its  South 
Division  Street  lines  through  that  way.  Another  extension  that  will  be  built, 
providing  the  proposed  electric  railway  at  Belding  is  not  built,  will  be  to 
Mill  Creek. 

LITTLE  FALLS,  MINN.— The  Minnesota  Midland  Electric  Railway  Com- 
pany, capitalized  at  $100,000,  has  been  incorporated  to  carry  out  the  plan  for 
constructing  an  electric  railway  here.  In  fact,  two  lines  will  be  built — one 
to  extend  from  Little  Falls  to  the  south  line  of  Morrison  County;  the  other 
from  Little  Falls  to  the  east  line  of  Morrison  County.  The  incorporators 
of  the  company  are:  B.  H.  Warren,  of  Pittsburgh,  Pa.;  George  Hebard,  J.  A. 
Woods,  of  New  York;  Milton  Williams,  R.  E.  Lester,  T.  C.  Gordon,  of 


Little    Falls.     These   same    interests   have   also   incorporated  the  Morrison 
County  Electric  Heat  &  Power  Company,  capitalized  at  $50,000. 

COLUMBUS,  MISS.— Raymond  Johnson,  of  Buffalo,  N.  Y.,  has  been  here 
for  some  days  figuring  with  local  men  on  the  construction  of  a  street  rail- 
way.   Judge  Newman  Cayce  is  interested  in  the  enterprise. 

LACONIA,  N.  H. — The  Laconia  Street  Railway  Company  has  decided  to 
apply  to  the  Supreme  Court  for  permission  to  extend  its  lines  to  Tilton  and 
Franklin  and  from  Franklin  to  Penacock.  Such  portions  of  the  road  as  are 
not  now  standard  gage  will  be  converted. 

TRENTON,  N.  J. — The  New  Jersey  Subway  Company  has  been  incorporated 
by  Robert  A.  Montgomery,  local  agent  of  the  asphalt  trust,  and  Alfred  M. 
Worstall  and  Frank  H.  Leonard.  The  purpose  of  the  company,  it  is  said,  is 
to  bid  on  the  contract  for  tunneling  under  the  Hudson  River  from  Jersey 
City  to  New  York. 

PATERSON,  N.  J. — The  promoters  of  an  electric  railway  which  will  con- 
nect Paterson  with  Ridgewood  have  applied  for  a  franchise  at  Ridgewood. 
The  road  will  extend  through  Hawthorne,  North  Paterson  and  Midland  Park, 
and  at  a  later  date  will  be  still  further  extended  to  Suffern,  on  the  State 
line.  Connections  will  be  made  at  Paterson  with  roads  to  Passaic,  Newark 
and  Hoboken. 

BUFFALO,  N.  Y. — The  Buffalo,  Springfield  &  Cattaraugus  Railway  Com- 
pany was  incorporated  Feb.  8.  The  purpose  of  the  company  is  to  build  an 
electric  railway  from  Cattaraugus,  Cattaraugus  County,  to  Hamburg,  Erie 
County,  a  distance  of  38  miles.    The  capital  of  the  company  is  $1,000,000. 

TROY,  N.  Y. — Plans  for  the  construction  of  the  Troy  Terminal  Railroad 
have  been  perfected,  and  application  for  permission  to  build  the  road  will 
be  made  to  the  Railroad  Commissioners  at  once.  The  road  will  extend  from 
Adams  Street  through  Front  Street  to  the  State  Dam,  a  distance  of  2  miles. 
The  road  will  be  used  for  passenger  and  freight  service.  The  officers  of  the 
company  are:  Joseph  A.  Leggett,  president;  Edward  F.  Murray,  vice-presi- 
dent; Frank  S.  Davis,  secretary  and  treasurer.  Former  Governor  Frank  S. 
Black  is  interested  in  the  company. 

HAMLET,  N.  C. — A  company  has  secured  from  the  Secretary  of  State  a 
charter  to  build  an  electric  railway  to  Hamlet  and  to  Ellerbe  Springs  via 
Roberdell. 

TOLEDO,  OHIO.— President  J.  C.  Hutchins,  of  the  Detroit  United  Rail- 
way, has  held  several  conferences  recently  with  the  owners  of  the  Toledo 
&  Monroe  Railway,  with  a  view  to  affecting  a  temporary  arrangement  whereby 
through  traffic  between  Toledo  and  Detroit  may  be  resumed.  Nothing 
definite  has  been  accomplished,  bvit  it  appears  certain  that  through  traffic  will 
be  arranged  for,  since  it  would  benefit  both  companies.  It  will  be  remembered 
that  the  Toledo  &  Monroe  was  held  under  lease  and  option  by  the  Everett- 
Moore  syndicate,  but  since  the  syndicate's  embarrassment,  both  have  been  per- 
mitted to  lapse.  It  is  understood  that  the  owners  of  the  Toledo  &  Monroe 
are  planning  to  extend  the  road  to  Detroit  as  originally  intended.  They  still 
own  a  private  right  of  way  from  Monroe  almost  to  Detroit,  and  it  is  claimed 
that  route  between  the  two  big  cities  would  be  shorter  than  that  of  the 
Detroit  &  Toledo  Shore  line. 

TOLEDO,  OHIO. — The  Toledo  &  Indiana  Railway  has  placed  a  contract 
with  the  Toledo  &  Indiana  Construction  Company,  the  terms  of  which  call 
for  the  completion  of  the  road  to  Wauseon  by  Oct.  1,  1902,  and  to  Byran  by 
Sept.  1,  1903.  The  railway  company  has  secured  all  right  of  way,  graded  about 
sixteen  miles  of  road,  and  erected  abutments  for  a  number  of  bridges.  Work 
of  laying  rails  will  start  as  soon  as  possible. 

SANDUSKY,  OHIO.— J.  C.  Parker,  promoter  of  the  Sandusky,  Clyde, 
Tiffin  &  Southern  Railway,  has  been  unable  to  agree  with  the  Everett-Moore 
syndicate  regarding  terms  for  entrance  to  the  city,  and  has  asked  the  Council 
for  a  franchise. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  Company  has  refused  to 
accept  the  franchise  recently  granted  for  a  line  to  South  Akron.  The  com- 
pany said  it  would  accept  if  the  "eight  tickets  for  a  quarter"  clause  and 
other  features  requiring  the  widening  of  streets  and  universal  transfer  system 
were  eliminated. 

KENTON,  OHIO. — The  Dayton  &  Kenton  Traction  Company  has  secured  a 
private  right  of  way  from  Dayton  to  New  Carlisle,  and  right  of  way  men 
are  working  all  along  the  proposed  route  with  good  success. 

EAST  LIVERPOOL,  OHIO.— H.  G.  Foltz,  promotor  of  the  line  to  connect 
Salem,  Lisbon,  East  Liverpool  and  Youngstown,  says  that  on  account  of  the 
depressing  effect  on  business  of  the  Everett-Moore  embarrassment,  nothing 
will  be  done  on  his  project  for  the  present  at  least.  He  believes  that  later  in 
the  year  it  will  be  possible  to  carry  out  the  project. 

MARION,  OHIO. — Franchises  through  town  have  been  granted  to  the  Col- 
umbus, Marion,  Tiffin  &  Toledo  Railway  and  the  Findlay  &  Marion  Electric 
Railway.  The  first  mentioned  company  was  given  permission  to  build  a 
double  track  through  the  town. 

CINCINNATI,  OHIO.— Earl  Hoovens  and  others  interested  in  the  Cin- 
cinnati, Lawrenceburg  &  Aurora  Railway  are  figuring  on  building  an  electric 
railway  from  Brookville  to  Cincinnati,  extending  through  Mt.  Carmel,  Scipio, 
Venice  and  Georgetown. 

LANCASTER,  OHIO. — The  Lancaster  Traction  Company  held  its  annual 
meeting  a  few  days  ago.  The  directors  of  the  company  are:  H.  B.  Peters,  A. 
Bauman,  E.  K.  Stewart  and  George  Matt.  The  officers  are:  H.  B.  Peters, 
president;  A.  Bauman,  vice-president;  E.  K.  Stewart,  secretary-treasurer. 
The  company  is  building  a  new  power  station,  and  when  it  is  completed  two 
new  cars  will  be  placed  in  operation. 


February  22,  1902.] 


STREET  RAILWAY  JOURNAL. 


213 


SATURDAY,  FEBRUARY  22,  1902. 

—  ■!  '-»■ 


PUBLISHED   WEEKLY   BY     %  ^ 

THE  STREET  RAILWAY  PUBLISHING  COMPANY 
Main  Office: 
NEW  YORK,  Beard  Building,  120  Liberty  Street. 


Branch  Omen: 

Chicago  Monadnock  Block 

Philadelphia   929  Chestnut  Street 

London  Hastings  House,  Norfolk  Street,  Strand 

Correspondents  in  other  Principal  Cities  of  the  World. 
Long  Distance  Telephone,  "New  York,  4044  Cortlandt." 
Cable  Address,  "Stryjourn,  New  York." — Lieber's  Code  used. 

TERMS  OF  SUBSCRIPTION. 

In  the  United  States  and  Canada  $4.00  per  annum 

Single  copies,  first  issue  of  each  month,  35  cents;  other  issues,  5  cents. 


In  all  Foreign  Countries,  per  annum. 


 i  25s 

\  3itr 

Subscriptions  payable  always  in  advance,  by  check  (preferred),  money  order 
or  postal  note,  to  order  of  C.  E.  Whittlesey,  Treasurer. 

Entered  as  second-class  matter  at  the  New  York  Post  Office. 
Copyright,  1902,  The  Street  Railway  Publishing  Co. 

EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly  appre- 
ciated for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  W ednesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 

THE  STREET  RAILWAY  PUBLISHING  CO., 
120  Liberty  Street,  New  York. 

Contents  of  this  Issue 


Central  Car  House  and  Interurban  Depots   213 

Street  Car  Lighting   213 

Cuspidors  and  Clocks   213 

The  Worst  in  the  World   214 

In  the  Rush  Hours   214 

Elevated  Railways   214 

The  New  York  Merger   215. 

The  Salford  Corporation  Tramways   216 

The  Doylestown  &  Eastern  Street  Railway   218 

The  Goldsmith  Alumino-Thermic  Method  of  Rail  Welding.  218 

The  Fire  at  Paterson   219 

The  Everett-Moore  Situation   219 

Correspondence   220 

London  Letter   220 

The  Metropolitan  Merger   223 

New  Brooklyn  Rapid  Transit  Bonds   225 

Interurban  Street  Railways  in  Massachusetts   225 

The  Terms  of  the  Atlanta  Consolidation  Ordinance   227 

The  Boston  Suburban  Electric  Company   227 

Chicago  Elevated  Roads  Taxed  as  Railroads   227 

A  Trip  Around  the  St.  Charles  Belt   227 

Enclosed  Fuse  Indicator   227 

Electric  Railways  for  Industrial  Purposes   227 

Bridges  Guarded  at  Indianapolis   227 

Street  Railway  Patents   228 

Personal  Mention   228 

Financial  Intelligence   229 


X 


Central  Car  House  and  Interurban  Depots 

The  constant  tendency  in  street  railway  practice  has  been  to  put 
the  car  house  on  various  lines  further  away  from  the  center  of  the 
city  on  account  of  the  cost  of  real  estate  and  the  extension  of 
lines.  It  will  be  interesting  the  next  few  years  to  note  what  effect 
the  building  of  central  depots  adjacent  to  the  main  business  por- 
tion of  a  city  for  the  purpose  of  handling  interurban  freight  and 
passenger  traffic  will  have  on  the  practice  in  regard  to  car  houses. 
The  removal  of  the  car  house  further  and  further  away  from  the 
%  center  of  the  city  has  made  it  more  and  more  difficult  to  supply 
^i^quickly,  cars  for  various  emergencies.  The  erection  of  a  build- 
^*|ng  which  would  not  only  accommodate  interurban  freight  and 
'assenger  traffic  but  also  provide  for  storage  of  enough  cars  to 
ovide  for  such  emergencies  as  are  likely  to  arise  in  the  opera- 
n  of  any  street  railway  might  be  feasible.  To  be  sure,  land  near 
e  business  portion  of  any  city  is  likely  to  be  rather  expensive 
or  car  storage  purposes.  At  the  same  time  it  is  sometimes  pos- 
sible to  obtain  control  of  a  fairly  large  piece  of  ground  near  the 
business  center,  which  for  some  reason  or  another  is  considerably 
below  general  values,  and  the  purchase  of  enough  land  to  provide 
for  storage  of  a  few  cars  would  not  in  some  cases  involve  greater 
investment  than  the  purchase  of  simply  enough  for  interurban 
depot  and  express  and  freight  offices. 

Street  Car  Lighting 

The  New  York  Times  expresses  its  regret  that  "none  of  the  elec- 
trical geniuses  who  have  done  so  much  good  work  in  the  perfecting 
of  electrical  apparatus  have  devised  any  practical  means  of  put- 
ting a  stop  to  the  distressing  blinking  of  incandescent  lamps"  in 
street  cars  as  they  cross  switches  or  lose  touch  of  overhead  trolley 
and  underground  rail.    It  gives  statistics  on  the  subject: 

"On  one  of  the  main  lines  of  electrical  surface  cars  two  nights 
ago  the  lights  were  extinguished  thirty-four  times  between  City 
Hall  and  Harlem.  The  periods  of  such  eclipse  were  brief,  but  on 
parts  of  the  run  they  were  extremely  frequent — so  frequent,  indeed, 
that  the  alternations  were  of  about  equal  length.  Of  course,  people 
should  not  try  to  read  newspapers  in  jolting  street  cars  by  electric 
light ;  but  they  will  do  it,  with  advantage  to  oculists  and  opticians, 
and  if  adequate  lights  are  provided  for  their  accommodation  such 
lights  should  not  be  quenched  so  frequently." 

A  remedy  for  such  things  would  lie,  of  course,  in  a  small  storage 
battery  equipment,  but  this,  in  turn,  involves  many  difficulties  and 
objections.  Combinations  of  batteries  and  live  current  are  an  old 
idea  in  street  railway  work,  but  up  to  the  present  time  none  of  them, 
so  far  as  we  are  aware,  has  been  found  applicable  to  street  railway 
service  in  cities.  There  is,  of  course,  room  always  for  new  inven- 
tions and  improvements  in  electric  railway  work,  and  the  suggestion 
is  not  amiss,  but  the  gain  from  the  adoption  of  the  electric  light 
is  great  enough  to  atone  for  much  that  might  justify  complaint. 
The  enjoyment  of  its  brightness  and  cheerfulness  for  fifty  minutes 
may  offset  a  total  ten  minutes  of  flicker  in  a  journey  of  one  hour. 

Cuspidors  and  Clocks. 

According  to  Alderman  Harburger,  of  New  York  City,  the  large 
and  growing  cities  of  the  West  have  cuspidors  and  clocks  in  their 
street  cars.  We  do  not  quite  gather  from  his  statement  whether 
this  explains  the  growth  and  greatness,  or  whether  the  absence 
of  such  appliances  militates  against  the  right  of  Eastern  com- 
munities to  be  considered  centers  of  civilization.  But  it  is  easy  to 
improve  and  catch  up,  and  Mr.  Harburger  shows  how  to  do  it : 

"Spitting  is  a  necessity.  It  is  a  simple  matter  to  have  a  trapdoor 
cut  in  the  floor  of  the  car  with  a  spring  attachment.  If  a  man  is 
compelled  to  expectorate  he  can  press  the  button  with  his  foot  and 
can  spit  in  a  cuspidor  beneath  the  level  of  the  car  floor.  If  the 
Board  of  Aldermen  will  adopt  the  plan  for  cuspidors  I  will  amend 
my  ordinance  and  not  insist  on  placing  clocks  in  all  cars." 

The  spectacle  that  the  imagination  conjures  up  as  one  reads  this 
and  sees  all  the  little  trapdoors  Hipllapping  to  the  gurgle  and  grunt 
of  the  passengers  about  to  expectorate  almost  leads  us  to  wish 
that  such  conveniences  might  long  be  limited  to  the  great  and  grow- 
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ing  cities  of  the  West.  But  another  alderman  suggested  putting 
directories  in  the  cars,  and  yet  another  sensible  man  favors  ice- 
water.  We  hope  that  when  these  new  cars  get  fitted  up  a  little 
room  will  be  left  for  passengers. 

»  The  Worst  in  the  World." 

The  spleen  and  renown  of  some  people  carries  them  a  long  way 
in  defamation  of  others,  and  when  a  mere  corporation  happens  to 
be  the  subject  of  their  attack  no  bounds  are  set  to  the  malicious  in- 
vective used.  We  note  an  instance  of  this  in  the  remarks  just  made 
by  Frank  Moss,  at  the  meeting  of  the  Culture  Club  of  New 
York  City.  The  "cultures"  affected  by  the  club  must  be  all  kinds 
of  deadly  disease  germs,  if  we  are  to  judge  by  the  poison  emitted 
on  this  occasion.  As  to  the  street-car  system  in  this  city,  Mr.  Moss 
said:  "We  have  the  worst  street-car  system  in  the  world.  The 
Metropolitan  owns  this  city.  They  transfer  us  or  dump  us  off  their 
cars  as  if  we  were  bundles  or  baggage.  They  kill  or  maim  people  at 
their  sweet  will.  No  government  official  ever  says  anything  about 
it — in  fact,  I  don't  think  that  under  ordinary  circumstances  any 
official  of  the  municipal  government  would  dare  to  open  his  mouth." 

As  an  example  of  unmitigated  misrepresentation  of  men  and 
facts,  this  will  easily  hold  its  own.  Just  what  the  animus  back  of 
it  is  we  do  not  know ;  but  if  the  company  had  time  to  run  down  per- 
nicious libelers  Mr.  Moss  might  have  an  opportunity  to  reveal  the 
basis  of  his  prejudice.  The  sanity  of  his  outpourings  may  be 
judged  from  the  notion  on  his  part  that  the  company  revels  in  kill- 
ing and  maiming  people  at  its  sweet  will.  When  you  consider  that 
for  every  such  case  an  impartial  jury  "soaks"  the  company  any- 
where from  five  to  fifty  thousand  dollars,  the  gaiety  of  the  revel 
can  be  inferred.  Meantime  we  venture  to  inform  Mr.  Moss  that 
in  street  railway  circles,  at  least,  and  not  merely  those  of  this 
country,  the  Metropolitan  Street  Railway  Company  is  regarded,  not 
as  the  worst,  but  as  the  best  of  its  kind,  and  that  its  president  and 
other  officials  are  confessedly  picked  men  in  every  respect.  Aside 
from  simple  ability,  if  there  is  a  man  of  kindlier  heart  and  disposi- 
tion than  Mr.  Vreeland,  we  have  not  yet  met  him.  Moreover,  while 
he  can  not  govern  the  every  act  of  every  employee,  it  is  certain  that 
his  influence  permeates  the  ranks.  Mr.  Moss  forgets  that  in  abus- 
ing the  company  he  is  blackguarding  also  every  one  of  its  men. 

A  Hard  Job 

The  newspapers  make  note  of  the  suicide  of  a  young  man  in 
Brooklyn  after  one  day  of  work  as  a  street  car  conductor.  He  had 
previously  held  an  indoor  position,  a  small  clerkship,  in  which  he 
had  doubtless  very  little  to  do  with  the  public.  At  any  rate,  the 
hardships  and  annoyances  of  the  new  job  were  such  that  after  one 
round  he  threw  it  up  and  was  discouraged  from  all  earthly  work 
thereafter.  The  case  is  a  pitiful  one,  and  emphasizes  the  fact  that 
the  conductor  of  a  street  car  has  a  good  deal  to  put  up  with.  This 
is  true,  of  course,  of  well-nigh  every  position  in  life;  and,  on  the 
whole,  we  believe  that  street  railway  men  are  very  rarely  driven 
to  suicide  by  the  unpleasant  experiences  of  their  daily  round  of  toil. 
They  are  not  generally  of  the  brooding,  introspective  mental  type 
that  indulges  in  psychological  agony.  Public  sympathy,  as  a  gen- 
eral thing,  when  expressed  at  all,  is  given  to  the  motorman,  espe- 
cially if  in  such  weather  as  this  he  does  not  enjoy  the  seclusion  of 
a  vestibule;  but,  as  a  matter  of  fact,  the  conductor  has  as  much  to 
endure  from  the  passengers  on  the  car  as  the  motorman  has  from 
those  who  dodge  in  front  of  it.  The  surmise  is  not  altogether 
wild  that  if  the  young  fellow  who  killed  himself  had  had  a  few 
kind  words  from  his  fares  he  would  still  be  a  conductor.  A  con- 
ductor treated  with  politeness  would  hardly  know  what  to  make 
of  it. 

In  the  Rush  Hours 

Reports  were  current  in  the  New  York  papers  last  week  that 
the  trainmen  on  the  Manhattan  Elevated  were  under  orders  to 
pack  the  passengers  a  bit  closer.  The  real  truth  is  that  the  fol- 
lowing orders  were  issued  by  S.  D.  Smith,  superintendent  of 
transportation. 

"Your  attention  has  been  called  several  times  recently  to  the 


fact  that  you  must  at  all  times  in  case  of  standing  passengers 
in  rush  hours,  request  passengers  as  they  board  the  train  to 
"step  lively"  and  move  up  in  the  cars  toward  the  center.  I  am  in 
receipt  of  from  fifty  to  one  hundred  reports  of  derelictions  of 
this  kind  of  duty  every  day.  Dismissals  from  the  service  will 
certainly  follow  any  further  failure  to  comply  with  orders  and  in- 
structions relative  to  these  matters.  I  am  tired  of  receiving  so 
many  reports  of  derelictions  of  duty,  and  you  should  thoroughly 
understand  by  this  time  that  you  must  obey  orders  if  you  desire 
to  be  retained  in  the  service." 

The  conductors  and  guards  have  certainly  a  hard  time  in  getting 
passengers  to  "move  up  toward  the  center,"  a  reluctance  that  has 
no  little  selfishness  in  it,  because  it  occurs  most  at  a  time  when  the 
trains  can  be  run  no  closer  and  when  crowded  car  platforms  and 
doorways  prevent  those  who  wait  at  the  stations  from  geting  on. 
It  is  a  debatable  question  whether  a  closed  car  with  a  center  en- 
trance as  well  as  end  doors  can  be  filled  and  cleared  as  quickly 
as  one  with  end  platforms  only.  There  is  no  question,  however, 
but  that  all  difficulty  in  quick  unloading  will  be  avoided  in  the 
new  (  pen  electric  cars,  such  as  those  already  adopted  for  the 
Second  Avenue  Elevated.  In  these  cars  all  the  seats  are  cross- 
wise and  the  cars  clear  at  the  side  from  each  bench  or  compart- 
ment simultaneously  and  not  from  the  ends  merely.  This  should 
help  the  passengers  and  trainmen  alike,  to  say  nothing  of  yielding 
a  gain  in  train  speed.  But  the  indisposition  of  passengers  in  the 
old  type  of  car  to  "move  up"  throws  a  lot  of  extra  work  and  worry 
on  the  conductors,  and  would  soon  spoil  the  sweetest  temper. 
Elevated  Railways. 

For  a  long  time  the  New  York  elevated  railway  was  the  only 
one  of  its  kind  in  existence,  and  the  "road  on  stilts"  was  pictured 
in  all  guide  books  of  New  York,  and  referred  to  in  all  variety  of 
terms  by  authors  of  books  on  travel  which  embraced  New  York 
City.  Some  of  these  writers  commended  the  plan  as  affording  the 
quickest  means  of  transportation  within  cities,  and  by  far  the  pleas- 
antest  for  the  traveler,  who  was  carried  in  pure  air  and  in  sunlight, 
instead  of  through  a  murky  and  smoky  tunnel.  Foreign  observers, 
as  a  rule,  however,  condemned  the  structure  as  an  abomination 
which  would  not  be  permitted  in  any  of  the  foreign  capitals.  To 
be  sure,  some  of  the  cities  abroad  had  steam  railways  above  the 
surface  of  the  streets,  but  these  roads  were  nearly  always  short 
terminals  of  some  trunk  line,  built  on  stone  viaducts,  through 
blocks  and  not  over  streets,  or  else  were  belt  railways,  also  on 
viaducts,  making  a  circuit  of  the  city  through  the  outskirts  and 
not  entering  the  main  business  districts. 

While  it  might  perhaps  be  difficult  to  claim  that  an  elevated 
structure  is  any  addition  to  the  aesthetic  beauty  of  the  city,  the 
popularity  and  convenience  of  elevated  roads  in  a  large  city,  where 
rapid  transportation  between  its  different  parts  is  a  necessity,  has 
been  amply  demonstrated  by  the  New  York  elevated  railways,  as 
well  as  those  of  Brooklyn  and  Chicago,  and  it  is  safe  to  say  that  in 
all  of  these  cities  business  conditions  have  so  shaped  themselves  to 
the  operation  of  these  roads  that  a  hindrance  to  their  service 
would  seriously  cripple  commercial  development.  The  advent  of 
electricity,  while  it  may  not  improve  the  appearance  of  the  roads, 
certainly  has  removed  certain  of  the  drawbacks,  so  that  it  is  not  sur- 
prising that  elevated  railways  should  now  be  considered  essential  to 
the  transportation  systems  of  many  large  cities  in  this  country  and 
abroad.  Not  only  have  the  New  York  and  Chicago  systems  been 
extended,  but  Boston  has  now  its  own  elevated  system,  and  Pitts- 
burg and  Philadelphia  are  seriously  contemplating  the  construction 
of  roads  of  this  kind,  while  the  elevated  system  of  Berlin,  Germany-, 
has  just  been  put  in  operation.  In  London,  the  function  of  the  ele- 
vated road  has  been  supplied  by  the  deep  underground  road,  owing 
to  the  local  reason  that  the  subsoil  of  that  city  is  particularly  suit- 
able for  underground  construction.  It  cuts  almost  like  cheese,  and 
with  the  Greathead  system  of  tunneling  tubes  can  be  rapidly  carved 
out  of  the  underlying  clay  and  chalk  at  a  cost  vastly  less  than  they 
could  be  built  in  New  York  or  nearly  any  other  city,  owing  to  the 
underlying  rock. 
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There  is  no  doubt  that  in  the  elevated  road  lies  the  only  prac- 
tical solution  of  the  transportation  problem  for  nearly  all  of  the 
large  cities  of  the  future.  By  this  we  do  not  mean  that  such  roads 
will  usurp  the  function  of  the  surface  roads,  which  will  always  form 
an  essential  and  most  important  factor  in  city  transportation ;  but 
the  inevitable  result  of  the  growth  of  large  communities  is  that 
they  will  sooner  or  later  reach  a  point  where  the  width  of  the 
streets  will  not  be  sufficient  to  accommodate  on  one  plane  all  of  the 
agents  required  for  transportation  and  traffic,  and  relief  must  be 
had  by  additional  tracks,  either  above  or  below  the  surface.  As 
the  former  will  surely  prove  the  cheapest  and  most  practical,  the 
elevated  road  will  be  the  type  usually  built. 

This  subject  is  of  more  immediate  importance  to  many  railway 
companies  than  some  may  believe,  and  it  is  for  this  reason  that  we 
wish  to  emphasize  the  necessity  of  railway  companies  in  cities 
where  there  are  no  elevated  railways  looking  forward  to  the  time 
when  such  a  system  must  inevitably  be  built.  In  many  cities  of  this 
kind  now  surface  cars  have  been  added  to  the  streets  in  such  num- 
bers that  the  running  time  through  the  crowded  business  districts 
is  but  little  better  than  in  the  old  horse-car  days.  Such  a  condition, 
where  it  exists,  demonstrates  but  one  thing  plainly,  and  that  is  that 
the  construction  of  an  elevated  structure  cannot  long  be  delayed, 
and  it  behooves  the  railway  company,  even  in  advance  of  the  com- 
ing of  such  a  time,  to  obtain  the  rights  to  build  such  a  road,  rather 
than  to  have  it  built  by  some  outside  corporation.  The  elevated 
road  from  both  a  mechanical  and  financial  standpoint  can  be 
operated  much  more  successfully  by  and  in  conjunction  with  the 
surface  system  than  where  each  is  owned  by  an  independent  com- 
pany, so  that  it  is  a  step  in  the  interests  of  the  city,  as  well  as  for 
its  own  welfare,  where  the  surface  company  insures  the  construction 
of  an  elevated  road  by  itself  and  by  no  one  else. 

The  New  York  Merger 

The  financial  statement  in  regard  to  the  new  organization  of  the 
control  of  the  Metropolitan  Street  Railway  Company  of  New  York, 
which  has  been  awaited  with  so  much  interest  during  the  last  two 
weeks,  when  it  was  announced  unofficially  that  negotiations  were 
pending  to  carry  through  an  arrangement  of  this  kind,  was  made 
public  last  week.  The  full  details  of  the  plan,  as  contained  in  a 
circular  issued  to  the  stockholders,  and  as  further  explained  in  a 
statement  made  by  Mr.  Vreeland,  are  published  on  another  page 
elsewhere  in  this  issue.  Briefly  the  plan  is  similar  to  that  which 
has  proved  popular  elsewhere,  of  leasing  the  company  to  an  operat- 
ing company,  which,  in  this  case,  is  called  the  Interurban  Street 
Railway  Company,  which  will  guarantee  a  fixed  dividend,  in  this 
case  7  per  cent,  on  the  capital  stock  of  the  lessor,  and  to  have  the 
stock  of  the  lessee  company  owned  by  a  large  securities  company, 
which  will  thus  control  the  property.  The  capital  stock  of  the  se- 
curities company  is  to  be  $30,000,000,  and  the  stockholders  of  the 
Metropolitan  Street  Railway  Company  will  have  the  right  to  sub- 
scribe to  this  stock  at  par,  to  the  extent  of  45  per  cent  of  their 
holdings;  in  other  words,  to  a  total  of  $23,400,000.  An  incidental 
feature  of  the  plan  is  the  issuing  of  a  refunding  mortgage  of  $65,- 
000,000  to  retire  the  present  bonds  of  the  Metropolitan  Street  Rail- 
way Company,  which  bear  a  high  rate  of  interest. 

The  names  of  the  directors  of  the  new  securities  company,  which 
are  given  elsewhere,  are  notable  from  the  fact  that  none  of  the 
gentlemen  so  mentioned  has  been  identified  previously  with  the 
Metropolitan  Street  Railway  Company.  The  interests  they  repre- 
sent, however,  are  large  and  powerful  and  include  the  Pennsyl- 
vania Railroad,  the  largest  life  insurance  companies  in  the  country, 
and  prominent  trust  companies  and  European  capitalists.  This  in- 
sures success  in  raising  the  required  capital  and  completing  the 
plan  as  laid  down  in  the  statements  published.  The  fact  that  the 
same  management  will  continue  to  operate  the  property  is  a  guar- 
antee of  a  progressive  and  economical  service. 

As  pointed  out  in  Mr.  Vreeland's  remarks,  there  is  no  doubt  that 
the  proposed  plan  will  not  only  greatly  increase  the  efficiency  of 


the  street  railway  service  in  New  York  by  giving  the  company  plenty 
of  capital  to  make  needed  improvements  in  the  way  of  introduction 
of  improved  motive  power  on  its  present  horse-car  lines,  but  will 
provide  a  reserve  capital  capacity  and  flexibility,  if  the  terms  can  be 
so  used,  by  which  any  improvements  which  arc  required  can  be 
made  from  time  to  time,  and  other  transportation  systems  within 
the  city  can  be  unified  with  the  Metropolitan  system  if  such  a  step 
should  prove  desirable  later,  and  as  has  been  done  in  Westchester 
County  by  the  addition  of  the  lines  owned  by  the  Interurban  Street 
Railway  Company.  This  latter  company  owns  extensive  fran- 
chises north  of  the  city,  which  are  now  of  great  value  and  promise 
to  be  of  much  greater  importance,  as  the  future  growth  of  Greater 
New  York  will  undoubtedly  be  largely  in  that  direction. 

The  proposition,  from  the  standpoint  of  the  present  Metropolitan 
stockholder,  as  well  as  that  of  the  new  company,  seems  to  be  a  most 
favorable  one.  A  large  increase  in  earnings  will  undoubtedly  re- 
sult from  the  electrical  equipment  of  the  existing  Metropolitan 
horse  lines.  The  Metropolitan  company  is  now  operating  more  cars 
by  horses  than  all  the  rest  of  the  companies  in  the  country  put  to- 
gether, and  a  resulting  reduction  in  operating  expenses  of  6  cents 
or  more  per  car  mile  added  to  the  increased  receipts  which  are  al- 
ways produced  by  better  motive  power  should  make  an  enormous 
difference  in  the  net  receipts  from  operation  of  the  company.  A 
statement  of  the  lines  yet  to  be  equipped  electrically  is  given  below: 

NON-ELECTRIC  LINES  OF  METROPOLITAN  STREET  RAILWAY 
CO.  AND  ALLIED  COMPANIES  FOR  YEAR  ENDING  JUNE  30,  1901 


Miles  of 

Car 

G.  oss 

Net 

Tiack 

fc,  iles 

Met.  St.  Ry.  Co  

$1 ,893,068 

#292, 374 

44  05 

8,337,355 

Dry  Dock.  E.  B.  &  B. . 

588,540 

188,468 

20.43 

2,025.148 

Fulton  St  

45-922 

15,483 

1.89 

106,787 

34th  St  (1)  

397.949 

157.904 

5.60 

1,129,718 

28th  &  29th  St  

177.370 

60, 607 

7.61 

535,7oi 

42d,  Man.  &  St.  N  (2), 

701,277 

228,642 

3o.79 

3,o44,959 

Total  

$3, 804, 126 

#943.478 

110.37 

15,179,668 

(1)  Operated  by  storage  battery,  but  to  be  equipped  with  conduit. 

(2)  19.35  miles  operated  by  electricity,  beginning  Jan.  23,  1901. 


The  additional  earning  capacity  which  will  result  from  the  elec- 
trical equipment  of  these  lines  is  secured,  so  far  as  the  present 
Metropolitan  stockholders  are  concerned,  without  any  increase  by 
capital  charges,  so  that  the  payment  of  the  7  per  cent  guaranteed 
on  this  stock  is  assured,  making  it  a  desirable  investment  security. 
The  value  of  the  right  to  subscribe  to  the  new  stock  at  par  is  quoted 
(Feb.  19)  on  the  curb  at  about  $11  per  share,  and  while  it  is  yet  far 
too  early  to  determine  its  exact  earning  power,  we  believe  that 
eventually  it  will  be  a  very  valuable  asset.  The  Metropolitan  sys- 
tem as  its  exists  at  present  is  able,  and  more  than  able,  to  pay  all 
existing  fixed  charges  on  the  property  and  meet  its  own  guaranteed 
dividend.  The  profits  which  will  go  to  the  new  stock  will  include 
not  only  the  increase  in  the  Metropolitan  earnings  which  will  re- 
sult from  the  capital  expended  by  the  new  company  in  building 
new  roads  and  equipping  present  lines,  but  also  the  surplus  earnings 
of  the  existing  properties,  which  in  the  future  must  be  far  greater 
than  at  present,  as  a  large  proportion  of  the  Metropolitan  trackage 
in  the  Bronx  is  now  comparatively  unproductive.  This  can  be 
seen  from  the  following  table,  which  gives  the  mileage  and  gross 
receipts  of  the  properties  belonging  to  the  new  company  below 
and  above  the  Harlem  River  as  they  were  reported  to  the  Railroad 
Commissioners  for  the  year  ending  June  30,  1901 : 

LINES  ABOVE  AND  BELOW  HARLEM  RIVER  FOR  YEAR  ENDING 
JUNE  30,  1901 

Miles  of     Gross  per 
Gross  Track    Mile  of  Track 

Met.  St.  Ry.  Co.  and  allied  lines 

below  Harlem  River   119,287,550         292  #66,053 

Met.  St.  Ry.  Co.  above  Harlem 

River  (including  properties 

owned  by  Interurb.  St.  Ry.  Co. )     1,417,290  156  9,085 

With  the  construction  of  the  new  rapid  transit  line,  however,  the 
Bronx  and  Westchester  will  certainly  have  an  enormous  growth, 
and  while  the  gross  receipts  per  mile  of  track  above  the  Harlem 
may  not  for  a  long  time,  if  ever,  equal  those  below  the  river,  this 
part  of  the  company's  system  will,  in  the  not  very  distant  future, 
possess  a  greatly  increased  earning  power. 
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The  Salford  Corporation  Tramways 


A  description  of  the  new  tramway  system  just  put  in  operation 
in  Salford,  England,  near  the  large  manufacturing  city  of  Man- 
chester, was  published  in  the  Feb.  i  issue  of  the  Street  Railway 
Journal.  Since  the  publication  of  that  article  some  further  par- 
ticulars of  this  interesting  installation  have  been  received  from  our 
London  correspondent  and  are  presented  herewith. 

Over  the  engines  and  generators  there  is  a  traveling  crane,  sup- 
plied by  James  Carrick  &  Sons,  Ltd.,  of  Edinburgh.  This  has  a 
span  of  43  ft.,  and  is  capable  of  lifting  30  tons,  with  a  deflection 
of  the  girders  not  exceeding  %  hi.  There  are  six  steel  ropes  of 
2j4-in.  circumference,  wound  on  a  machine-grooved  drum.  The 
motions  for  lifting,  cross  traversing  and  longitudinal  traveling 
are  all  worked  from  the  platform  on  crane. 

The  steam  pipes  are  of  mild  steel  with  welded  flanges,  the 
main  steam  ring  being  14  ins.  in  diameter.  The  main  exhaust 
pipe  is  18  ins.  in  diameter,  of  cast-iron  with  15-in.  branches  to 
each  engine.  In  the  main  steam  ring  are  three  expansion  bends 
of  copper,  each  bend  consisting  of  two  10-in.  copper  pipes  with 
cast-steel  boxes.  The  valves,  steam  and  exhaust  are  Garvie's 
patent,  manufactured  by  W.  H.  Bailey  &  Company,  Ltd.,  and  are 
of  the  parallel-face  type,  with  renewable  expansion  seats. 

The  air  pumps  and  condensers  are  of  the  Edwards  type,  and 
were  also  manufactured  by  W.  H.  Bailey  &  Company,  Ltd.,  of  Sal- 
ford. They  are  eight  in  number,  one  for  each  engine.  They  are 
of  the  three-throw  type,  each  barrel  being  21  ins.  in  diameter, 
12-in.  stroke,  running  at  100  r.  p.  m.,  and  each  pump  is  capable 
of  dealing  with  18,750  lbs.  of  steam  per  hour.  These  pumps  draw 
condensed  water  through  a  20-in.  suction  pipe  from  the  canal,  and 
discharge  into  a  40-in.  pipe,  with  six  outlets  to  the  canal. 

The  chief  feature  of  the  Edwards  patent  air  pump  is,  there  are 
no  bucket  valves,  the  absence  of  which  decreases  the  liability  of  a 
breakdown  and  the  number  of  parts  requiring  attention;  it  also 
allows  of  very  little  clearance  between  bucket  and  discharge  float. 
The  pump  is  fitted  with  Edwards  patent  air  valves,  which  enable 
air  to  be  drawn  in  at  the  proper  point  of  stroke.  The  pumps  are 
fixed  on  a  level  above  that  of  the  discharge  pipe,  which  is  ad- 
vantageous, as  they  can  be  run  with  the  covers  for  access  to  the 
valves  removed,  so  that  the  action  can  be  observed. 

Each  pump  is  fitted  with  a  Bailey's  patent  magazine  dial  lubri- 


1  he  motors  can  be  run  either  on  500  or  250  volts,  as  is  required, 
according  to  the  amount  of  work  to  be  done.  By  an  arrangement 
of  valves,  the  water  can  be  pumped  either  direct  to  the  boilers  or 
through  the  economizer. 

Two  main  switchboards  have  been  provided,  one  controlling 
the  lighting  system  and  the  other  the  traction.  These  switch- 
boards, together  with  an  auxiliary  board  controlling  the  motors 
and  lighting  circuits  in  the  works,  have  been  erected  in  a  switch- 
room  on  the  first  floor  at  the  north  end  of  the  engine-room. 


DOUBLE  BRACKET  POLE 

In  the  center  of  the  switch-room  eight  main  throw-over 
switches  have  been  erected  on  an  iron  frame,  to  enable  any 
dynamo  to  be  connected  either  to  the  lighting  or  traction  switch- 
boards. These  throw-over  switches  are  designed  for  1600  amps., 
and  are  mounted  on  enameled  slate  slabs  bolted  to  the  iron 
framework. 

The  lighting  switchboard  is  built  up  of  hard  black  marble  slabs 
mounted  on  a  strong  iron  frame,  all  connections  to  switchgear, 
etc.,  being  so  arranged  that  they  are  accessible  from 
the  front  of  the  board,  and  the  whole  of  the  appa- 
ratus and  gear  is  removable  without  the  necessity 
of   access    to   the   back.    The   board   is    divided  into 


EDWARDS  AIR  PUMP 


BALANCING  TRANSFORMER 


cator,  which  provides  an  independently  adjustable  feed  for  each 
part  of  the  pump. 

The  motor  and  second-motion  shaft  are  carried  on  an  exten- 
sion, which  is  bolted  to  the  pump  bed-plate.  Each  air  pump  is 
driven  through  double  reduction  gear  by  50  brake-hp  electric 
motors  constructed  by  P.  R.  Jackson  &  Company,  Ltd.,  Salford. 
Each  air  pump  has  a  15-in.  automatic  exhaust  valve. 

There  are  two  pump-rooms,  each  containing  three  sets  of  feed- 
water  pumps  and  motors.  Each  pump  is  capable  of  delivering 
4000  gals,  of  water  per  hour,  against  160  lbs.  steam  pressure. 
The  pumps,  which  were  manufactured  by  Bertram  Thomas,  of 
Manchester,  are  three-plunger  type,  and  the  motors  are  of  our 
own  make,  developing  each  20  bhp  at  a  speed  of  480  r.  p.  m.,  this 
speed  being  capable  of  being  increased  to  600  r.  p.  m.  by  means  of 
a  shunt  resistance.  The  power  is  transmitted  from  the  pumps  to 
the  motors  through  worm  gearing,  with  a  special  ball  thrust,  the 
worm  gearing  and  thrust  running  in  an  oil  bath  in  an  iron  case. 


a  center  portion  and  two  wings,  the  center  portion  carrying 
the  dynamo  returns  and  midwire  connections,  and  each  wing  is 
divided  into  four  balancer  panels,  four  dynamo  panels  and  four- 
teen feeder  panels.  The  panels  are  2  ins.  thick,  and  about  9  ins. 
wide,  and  between  each  line  of  switchgear  below  the  bus-bars  re- 
movable vertical  partitions  of  black  marble  are  fixed,  projecting 
out  bevond  the  gear. 

Across  the  board  above  the  switchgear  run  three  horizontal 
bus-bars,  and  each  machine  or  feeder  panel  is  provided  with  a 
vertical  bar,  which  may  be  connected  to  either  of  these  by  means 
of  a  plug.  Above  the  bus-bars  are  fixed  two  lines  of  edgewise  in- 
struments, the  ammeters  below  and  the  voltmeters  above  them. 

Each  dynamo  panel  is  provided  with  a  reverse-current  auto- 
matic cut-out,  plug-bar  and  ammeter,  and  a  shunt  regulating  and 
breakswitch  is  fixed  immediately  below  on  a  projecting  part  of  the 
board,  these  switches  being  interlocked  with  the  autos  above 
them.   The  balancer  panels  arc  eight  in  number,  four  being  pro- 
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vided  with  main  switch,  cut-out,  plug-bar,  ammeter  and  field 
regulator,  and  the  other  four  with  cut-out,  plug-bar,  ammeter, 
field  regulator  and  special  starting  switch. 

Each  feeder  panel  is  provided  with  a  main  switch,  fusible  cut- 
out, plug-bar,  ammeter  and  voltmeter.  Each  feeder  panel  is  ar- 
ranged for  a  current  of  from  600  to  1200  amps. 

The  center  panels  are  fitted  with  the  eight  return  plug-bars  and 
fuses  for  dynamos,  five  midwire  ammeters,  midwire-bar,  recording 
ammeter  and  cut-out  for  connection  between  midwire-bar  and 
earth,  eight  voltmeter  switches,  one  double-pole,  two-way  switch 
for  connecting  the  field  exciting  circuit  to  the  lighting  bus-bars 
or  to  the  battery  sub-station,  and  an  exciting  circuit  voltmeter. 
Above  the  center  panel  is  an  eight-day  clock. 

The  instruments  used  were  manufactured  by  Evershed  &  Vig- 
noles,  and  are  of  the  moving-coil,  edgewise  pattern,  mounted  on 
the  framework  of  the  switchboard. 

The  reverse-current  automatic  switches  on  the  dynamo  panels 
are  of  the  Andrews  type. 

The  main  throw-over  switches  in  center  of  switch-room  pre- 
viously mentioned  are  so  connected  that  the  dynamos  when  run- 
ning on  the  lighting  switchboard  are  running  as  simple  shunt 
machines,  and  when  thrown  over  on  to  the  traction  switchboard 
as  compound  machines. 

The  traction  board  is  arranged  for  the  control  of  eight  dynamos 
and  eighteen  feeders,  and  is  in  three  portions,  the  center  panel 
carrying  the  Board  of  Trade  instruments  and  the  station  volt- 
meter. On  the  right  are  eight  dynamo  panels,  and  on  the  left 
are  nine  feeder  panels,  each  pane!  controlling  two  feeders.  The 
board  is  built  up  of  2-in.  black  marble  panels  mounted  in  a  steel 
frame,  and  stands  sufficiently  far  from  the  wall  to  allow  of  easy 
access  to  the  connections  at  the  back.  The  center  panel  carries 
four  rail  potential  recording  voltmeters  with  plugs  and  sockets 
for  connection  to  the  rail  pilots,  four  recording  ammeters  for  the 
four  insulated  return  feeders,  a  recording  bus-bar  volmeter,  a 
leakage  ammeter  for  indicating  the  insulation  of  the  feeders,  with 
plug  and  sockets,  and  a  voltmeter  for  the  exciting  circuit.    Over  the 


controlling  the  motors,  etc.,  in  the  electricity  works.  This  board 
is  of  enameled  slate  in  an  iron  frame,  and  carries  switchgear  and 
instruments  for  controlling  four  three-wire  circuits  and  one 
two-wire  circuit.  Each  three-wire  circuit  is  provided  with  two 
circuit  breakers,  two  ammeters  and  three  single-pole  switches. 
The  two-wire  circuit  has  one  circuit  breaker  and  ammeter  and 
two  single-pole  switches.    Two  voltmeters  are  also  on  this  board. 


PUMP  ROOM,  SALFORD 

reading  the  voltage  between  midwire  and  either  side  of  the  three- 
wire  system.  The  switchgear  and  instruments  are  similar  to  those 
on  the  other  boards. 

There  are  eighteen  traction  feeder  cables  and  four  insulated 
return  feeders  taken  from  the  works  to  the  section  boxes  on 


VIEW  ABOVE  BOILERS  GENERATING  UNIT,  SALFORD 


center  panel  are  mounted  two  illuminated  dial  dynamo  voltmeters 
and  two  bus-bar  voltmeters  of  similar  design. 

Each  dynamo  panel  carries  an  ammeter,  circuit  breakers,  treble- 
pole  main  switch  operated  by  two  handles  (one  taking  the  positive 
switch  and  the  other  the  negative  and  equalizer  switches)  and  a 
field  regulating  and  break-switch. 

Each  feeder  panel  carries  two  ammeters,  circuit  breakers,  main 
switches,  wattmeters  and  lightning  arresters.  The  capacity  of 
the  feeder  switch-gear  varies  from  300  amps,  on  some  feeders  to 
750  amps,  on  others.  The  circuit  breakers  used  on  this  board  are 
of  the  I.  T.  E.  pattern.  The  main  switches  are  of  the  chopper 
pattern,  with  multiple  contacts.  The  field  regulating  switches 
have  fifty  contacts  and  a  shunt-break  attachment,  and  are  inter- 
locked with  the  main  switches.  The  lightning  arresters  are  of 
I  he  Garton-Danicls  pattern.  The  recording  instruments  arc  by 
Elliott  Brothers.  The  wattmeters  are  of  the  Thomson  switch- 
board pattern.  The  dynamo  and  bar  voltmeters  and  the  dynamo 
ammeters  are  Evershed  &  Vignoles  sector  pattern,  moving-coil 
instruments.  The  feeder  ammeters  are  edgewise  instruments,  by 
the  same  makers. 

An  auxiliary  switchboard  is  also  erected  in  the  switch-room, 


tramway  system.  Arc  lamps  of  the  Brockie-Pell  make  have  been 
erected  on  the  tramway  poles  on  the  main  road  to  Pendleton; 
these  are  connected  nine  in  series  across  the  outers  of  the  lighting 
mains.    They  are  controlled  from  switchboxes  along  the  route. 

The  whole  of  the  cables  have  been  manufactured  by  W.  T. 
Glover  &  Company,  Ltd.,  of  Manchester,  who  have  also  supplied 
the  conduits,  troughs,  arc  lamps,  switch-pillars,  etc.,  and  all  work 
in  connection  with  them,  such  as  laying,  building  manholes,  joint- 
ing and  connecting  the  cable  and  the  erecting  and  fixing  of  the 
arc  lamps,  has  been  carried  out  by  lliis  firm.  The  feeders  are 
drawn  into  three-way,  3-in.  glazed  stoneware  conduits,  and  the 
distributors  are  laid  in  earthenware  troughs,  filled  in  solid  with  a 
bituminous  compound.  The  cables  run  from  the  generating  sta- 
tion for  a  distance  of  about  150  yds.  on  cast-iron  brackets  in  a 
subway  to  a  manhole,  where  they  branch  off  in  the  conduits  to 
I  lie  various  routes.  On  the  main  route  sixty  way-ducts  are 
laid,  buried  in  concrete,  which  will  give  some  idea  of  the  diffi- 
culties that  had  to  be  overcome  in  the  way  of  bridges  over  canals 
and  railways,  gas  and  water  mains,  etc.,  which  in  some  cases 
necessitated  excavating  to  a  depth  of  from  12  ft.  to  14  ft. 

The  total  amount  of  the  three-way  conduits  laid  amounts  to, 
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approximately,  104,500  yards,  and  that  of  the  three-way  troughing, 
to  about  33,100  yds.  In  cases  where  the  distributor  runs  over  the 
same  route  as  the  feeder  cables  it  is  laid  on  the  top  of  the  conduits, 
diverging  round  the  manholes.  These  manholes  are  on  an  average 
80  yds.  apart,  and  vary  in  size  from  10  ft.  square  to  2  ft.  square. 
Distributed  over  the  system  are  a  dozen  feeder  pillars — some  con- 
necting six  distributors  each — into  which  the  feeder  cables  are 
run. 

The  most  important  item,  the  cables,  are  in  all  cases  paper,  in- 
sulated, impregnated  with  "diatrine,"  and  lead  covered,  and,  in  the 
case  of  the  feeders  and  distributors,  single-core,  varying  in  sec- 
tional area  from  .125  sq.  in.  to  1.2  sq.  in.,  the  latter  being  over  2  ins. 
in  diameter.;  while  the  telephone,  pilot,  arc  and  incandescent  cables 
vary  from  twin  to  four-core.  The  number  of  yards  of  cable  of  all 
kinds  make  no  less  than  160  miles,  which,  curiously  enough,  works 
out  at  £1,000  per  mile,  the  contract  price  being  £160,000,  the 
largest  mains  tender  ever  accepted.  A.  E.  Gibbs  has  acted  as 
resident  engineer  for  the  Messrs.  Glovers  throughout  the  contract. 

The  cars  (the  first  order  for  which  consisted  of  one  hundred) 
have  been  constructed  by  George  F.  Milnes  &  Company,  Ltd.,  at 
their  Birkenhead  Works,  and  have  a  seating  capacity  for  fifty- 
five  passengers,  viz.,  twenty  inside  and  thirty-five  outside.  They 
are  of  a  type  very  largely  in  use  in  Great  Britain,  and  are  fitted 
with  Liverpool  reversed  pattern  of  staircase.  The  canopies  are 
extended  well  over  the  platforms  to  form  a  protection  for  the 
motormen.  The  external  appearance  is  novel,  as  the  top  rail  is 
surrounded  by  ornamental  painted  scroll  work,  and  fixed  at  each 
end  are  destination  drums  of  an  improved  type.  The  internal 
finish  is  generally  in  oak  and  ash,  but  the  ceilings  are  of  bird's-eye 
maple  veneer,  tastefully  decorated  in  silver  and  blue,  and  the  seats 
of  perforated  birch,  covered  with  carpets,  with  the  Corporation 
coat-of-arms  woven  in.  The  latter,  together  with  the  crimson  cur- 
tains, give  an  exceptionally  warm  and  comfortable  appearance 
inside,  and  the  car  in  every  respect  is  thoroughly  up  to  date. 


The  Doylestown  and  Eastern  Street  Railway 


The  construction  of  the  Doylestowi<  &  Eastern  Street  Railway. 


The  Goldsmith  Alumino-Thermic  Method  of  Rail 
"Welding 


In  an  exhaustive  article  on  the  Goldschmidt  method  of  rail- 
welding  in  the  Deutsche  Strassen  und  Kleinbahn-Zeitung  Mr.  K. 
Beyer,  chief  engineer  of  the  Allgemeine  Thermit  Gesellschaft,  of 
Essen  (Ruhr),  presents  some  interesting  data  in  regard  to  the 
cast-welding  by  that  process,  which  have  been  made  in  Germany 
during  the  past  two  years.  The  system  has  been  described  and  re- 
ferred to  in  the  columns  of  the  Street  Railway  Journal  from 
time  to  time,  and  on  account  of  the  results  obtained  with  it  in 
Germany  the  following  data  must  certainly  be  of  interest. 

Mr.  Beyer  first  points  out  the  great  importance  in  street  rail- 
roading of  good  and  stable  track  construction,  having  reference 
in  particular  to  an  approximately  continuous  rail.  Proper  con- 
struction in  this  direction,  the  author  claims,  requires  a  combina- 
tion of  theoretical  and  practical  knowledge,  a  thorough  under- 
standing of  the  manner  in  which  the  load  is  applied  to  the  rail 
and  the  effect  of  temperature  on  the  rail.  The  first  experiments 
with  the  Goldschimdt  alumino-thermic  rail-joints  were  made  on 
a  small  scale  at  Essen,  Germany.  They  were  carried  out  under 
difficulties,  the  joints  being  welded  at  night  on  a  track  which  was 
in  constant  use  during  the  daytime.  The  results,  while  not  very 
gratifying,  pointed  the  way  to  improved  methods.  Soon  after, 
roads  in  the  following  cities  experimented  with  the  joints :  Berlin, 
Dresden,  Hamburg,  Braunschweig,  Hanover,  Kopenhagen, 
Aachen  and  Plauen.  Anumber  of  rail-joints  inthese  citieswere  cast- 
welded  between  May  and  November,  1900.  The  results  varied 
considerably.  The  first  experiments  at  Braunschweig  were  made 
with  Phoenix  14a  rail  sections,  partly  laid  in  pavement  and  partly 
in  asphalt  on  concrete.  Seventy-nine  joints  were  made,  and  on 
July  12,  1900,  they  were  all  intact.  On  Oct.  25  four  joints  had 
broken  in  the  asphalt  and  three  in  the  block  pavement. 

In  June,  1900,  sixty-nine  joints  were  made  in  Hanover.  The 
line  was  short,  the  rail  section  was  14a  and  the  track  was  laid  in 
asphalt  on  a  concrete  bed.  The  track  was  six  years  old,  and 
two  months  after  the  joints  had  been  made  four  of  them 
had  broken.  The  author  continues  giving  the  detailed  expe- 
riences in  each  of  the  cities  mentioned  above,  tabulating  the  same 
as  follows: 


Name  of  Street  Railway 
Co. 


Braunschweig  Co.  I 
Hanover 
Hamburg 
Dresden 

Grosse  Berliner  ,l 
Braunschweig  u  II 
Plauen  (Sax.)  " 
Kopenhagen  " 
Aachen 

Total  


Rail 
Section 


14a 
Ha 
17c 
14a 
l?a 
14a 
8a 
25b 
25b 


Date  when 
Joint  was  Made 


May,  1900 
June,  1900 
July  &  Aug  '00 
Aug.  1900 
Sept.  1900 
Oct.  WOO 

Nov.  1900 


No.  of 
Welded 
Joints. 


79 

69 
209 
100 
224 
144 

96 
197 

10 


1194 


No.  of 
Broken 
Joints 


55 


Per  Cent 
of  Broken 
Joints 


9 

11.4 

4 

5.8 

10 

4.78 

4 

2.5 

5 

2.2 

13 

9.02 

10 

5*07 

Old  or 
New  Rails 

Day  or 
Night  W'k 

Roadbed  of  Track 

Weather 
Conditions 

New 
Old 

New 

Old 
New 

Old 

Day 

Night 
Day 

Night 
Day 

Night 

Asphalt  on  concrete 

Basalt  pavement 
Asphalt  on  concrete 
Pavement  on  sand 
Pavement  on  sand 
Asphalt  on  concrete 
Macadam 

Cool  and  rainy 
Hot  and  rainy 

Cool  and  rainy 

Expansion 
Gaps 


Every  60  m. 

None 
Every  60  m. 

None 
Every  60  m 


None 


which  will  extend  from  the  Pennsylvania  &  Reading  Railway 
depot  in  Doylestown,  Pa.,  to  "The  Circle,"  Easton,  Pa.,  a 
distance  of  31  miles,  was  begun  in  July,  1901.  Up  to  this  time 
10  miles  of  track  have  been  laid,  two  brick  sub-stations  have  been 
built,  and  a  car  house  has  been  constructed.  The  cars  have  been 
delivered.  It  is  a  single-track  road,  built  on  private  right  of  way 
for  its  entire  distance,  except  in  towns  and  for  a  distance  of  6 
miles  on  the  turnpike  near  Doylestown.  The  road  is  being  laid 
with  60-lb.  T  and  70-lb.  girder  rails,  and  stone  ballast  is  used. 
The  power  house  for  the  new  road  is  now  under  construction  at 
Kaubsville,  and  will  be  equipped  with  two  Stanley  400-kwac 
generators,  two  direct-connected  cross-compound  engines,  built 
by  the  Pennsylvania  Iron  Works,  three  water-tube  boilers  and 
other  apparatus.  Power  will  be  generated  at  15,000  volts.  The 
sub-stations  are  equidistant  from  the  generating  station.  The 
plan  is  to  operate  twelve  40-ft.  cross-seat  cars,  equipped  with 
Lorain  motors,  Gold  heaters,  and  Merritt  air-brakes.  The  Easton 
section  of  the  road  is  now  under  construction,  and  is  expected  to 
be  ready  for  operation  by  Aug.  1.  The  entire  road,  it  is  expected, 
will  be  ready  for  operation  by  Dec.  1.  The  road  will  make  direct 
connections  at  Doylestown  with  the  Doylestown  &  Willow  Grove 
Street  Railway,  and  at  Easton  with  the  lines  of  the  Lehigh  Valley 
Traction  Company,  thus  giving  Easton  and  the  towns  in  the 
valley  direct  connection  with  Philadelphia.  The  officers  of  the 
company  are:  Isaac  R.  Rosenberger,  of  Colmar,  Pa.,  president; 
H.  J.  Shoemaker,  of  Doylestown,  secretary  and  treasurer;  H.  M. 
Herbert  &  Company,  of  Bound  Brook.  N.  J.,  contractors;  H.  M. 
Herbert,  constructing  engineer. 


The  above  table  shows  an  average  breakage  of  only  4.6  per  cent 
of  all  joints;  4.3  per  cent  broke  on  new  rails  and  4.9  per  cent  on 
old  rails.  This  result  cannot  be  termed  unsatisfactory,  in  view  of 
the  fact  that  ofttimes  the  work  of  making  the  joints  was  per- 
formed under  severe  and  most  unfavorable  conditions.  The  table 
also  shows  that  the  percentage  of  breaks  became  less  as  time 
went  on,  except  in  cases  6  and  8,  which  were  affected  by  unusually 
unfavorable  conditions.  It  should  be  stated  that  in  nearly  all 
cases  the  breaks  occurred  soon  after  the  joints  were  made. 

The  table  also  shows  that  the  use  or  omission  of  expansion  gaps 
on  well-welded  rails  has  no  particular  effect,  one  way  or  the 
other,  as  long  as  the  railbed  is  good  and  solid.  It  is  not  imma- 
terial, however,  in  what  kind  of  weather  the  joint  is  made,  which 
is  not  to  be  wondered  at,  as  weather  affects  all  building  opera- 
tions. 

In  general,  the  following  conclusions  may  be  reached :  That 
wherever  new  tracks  are  being  laid  the  alumino-thermic  joints 
are  of  great  value  if  they  are  carefully  made  and  are  also  used  on 
the  remainder  of  the  track  which  may  have  been  in  use  up  to 
that  time.  Of  late,  improvements  have  been  made  in  the  method 
of  making  the  joint,  so  that  the  layer  which  is  formed  during 
cooling  consists  of  pure,  soft  iron,  which  is  welded  together  with 
the  foot  of  the  rail.  Furthermore,  the  rails  to  be  welded  together 
are  pressed  toward  each  other,  and  the  weld  is  made  independent 
of  the  exact  section  of  the  rail  at  the  welding  points. 

All  broken  joints  referred  to  above  have  been  rewelded,  and 
this  new  automatic  method  seems  to  have  given  very  good 
satisfaction. 
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Fire  at  Paterson. 


A  disastrous  fire,  which  occurred  early  in  the  morning  of  Feb. 
9.  destroyed  a  large  portion  of  the  business  district  of  Paterson, 
N.  J.,  including  several  churches,  bank  buildings,  about  500  dwell- 
ings, and  the  car  house  of  the  Jersey  City,  Hoboken  &  Paterson 
Street  Railway  Company.  In  the  various  accounts  of  the  fire  it  has 
been  stated  that  the  conflagration  originated  in  the  car  house  of  the 
railway  company,  but  President  David  Young,  of  the  company, 
doubts  this,  and  after  carefully  investigating  the  matter,  issued  the 
following  statement :  "From  the  investigations  I  have  made  I  un- 
derstand that  the  fire  did  not  start  in  the  car  sheds.  In  the  firs*' 
place,  there  is  no  wiring  of  any  kind  in  the  sheds,  and  no  cars  are 
run  into  the  sheds  with  the  fires  going.  The  fires  are  always 
dumped  before  the  cars  are  run  into  the  sheds.    Besides,  the  place 


to  S!A  per  cent  thereafter.  It  is  understood  that  a  majority  of  the 
stockholders  were  in  favor  of  accepting  the  proposition,  but  that 
the  bankers'  committee  expressed  itself  as  unwilling  to  consent  to 
any  proposition  which  did  not  contemplate  the  outright  sale  of  the 
property. 

The  syndicate  will  probably  dispose  of  the  Canton-Massillon 
Railway,  which  was  purchased  some  time  ago,  and  the  Akron- 
Canton  Railway,  which  is  held  under  option,  and  which  was  to 
have  been  turned  over  to  it  when  completed.  The  first-mentioned 
property  includes  the  city  lines  of  Canton  and  Massillon,  an  in- 
terurban  line  between  the  two  towns,  and  a  line  from  Massillon  to 
Navarre.  It  was  purchased  outright  from  W.  A.  Lynch,  C.  A.  Gates 
and  others.  The  Akron-Canton  Railway  is  being  built  by  L.  E. 
Myers  &  Company,  of  Chicago,  and  was  owned  by  Tucker,  An- 
thony &  Company,  of  Boston.  It  is  understood  that  the  Everett- 
Moore  syndicate  paid  $50,000  on  the  purchase  price,  and  the  general 


THE  CAR  HOUSE  AFTER  THE  FIRE 


where  the  fire  was  first  seen  in  the  car  sheds  was  occupied  by  cars 
that  have  been  there  for  several  weeks  awaiting  repairs.  The  at- 
tention of  our  night  despatcher  was  called  to  the  blaze  first,  and  it 
came  at  that  time  from  a  building  adjoining  the  car  sheds." 

The  rapidity  with  which  the  fire  spread  is  well  known.  The 
employees  of  the  company  worked  valiantly  in  an  effort  to  save  the 
company's  property,  and  succeeded  in  saving  part  of  the  rolling 
stock.  Seven  double-truck  cars,  two  sweepers  and  a  quantity  of 
feed  and  trolley  wire  were  destroyed,  however.  The  accompany- 
ing engraving  shows  a  view  of  the  car  house  after  the  fire,  with 
the  militia  on  duty. 

 ■ 

The  Everett-Moore  Situation 


At  a  joint  meeting,  held  Thursday,  Feb.  13,  between  the  di- 
rectors of  the  Cleveland.  Electric  Railway  Company,  the  bankers' 
committee  in  charge  of  Everett-Moore  affairs  and  representatives 
"f  the  Elkins-Widencr  syndicate,  of  Philadelphia,  to  consider  the 
proposition  made  by  the  latter  for  the  lease  of  the  Cleveland 
Electric  Railway,  the  bankers'  committee  in  charge  of  the  syndi- 
cate's property,  declined  to  give  its  sanction  for  the  lease  of  the 
property  under  the  terms  outlined.  It  is  understood  that  the  prop- 
osition  was  to  pay  the  stockholders  of  the  Cleveland  Electric  Rail- 
way Company  4  per  cent  on  the  stock  for  the  first  year,  and  from  5 


impression  was  that  the  original  deal  contemplated  the  extension 
of  the  line  from  Canton  to  Newark,  and  the  ultimate  consolidation 
of  roads  making  a  through  line  to  Cincinnati.  The  embarrassment 
of  the  syndicate  makes  such  a  scheme  impossible,  and  now  Tucker, 
Anthony  &  Company  and  L.  E.  Myers  &  Company  have  submitted 
a  proposition  to  reclaim  the  Akron-Canton  line  and  purchase  the 
Canton-Massillon  Railway.  The  bankers'  committee  in  charge  of 
Everett-Moore  affairs  now  has  this  proposition  under  consideration. 

The  bankers'  committee  has  passed  favorably  upon  the  collateral 
trust  plan  for  the  solution  of  the  difficulties  of  the  Federal  Tele- 
phone Company,  indicating  that  the  telephone  properties  are  to  be 
continued  practically  intact,  unless  more  flattering  propositions  are 
made. 

It  was  stated  on  good  authority  Monday  that  a  new  bid  for  the 
control  of  the  Cleveland  Electric  Railway  will  be  submitted  by  the 
Elkins-Widencr  syndicate,  perhaps  within  the  next  week.  The 
representatives  of  the  Philadelphia  syndicate  who  have  been  in 
Cleveland  returned  to  headquarters  Sunday,  and  it  is  stated  that 
a  meeting  would  be  held  in  Philadelphia  early  in  the  week  to 
decide  on  a  new  proposition.  The  expectation  is  that  the  syndi- 
cate will  stick  to  its  efforts  to  lease  the  Cleveland  property.  They 
are  expected,  however,  to  insert  in  the  proposition  several  clauses 
more  suited  to  the  ideas  of  the  bankers'  committee,  as  expressed 
at  the  meeting  held  last  week  when  the  original  proposition  was 
turned  down. 
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CORRESPONDENCE 


The  Cause  of  Double  Flanges 

Pittsburgh,  Feb.  18,  1902. 
KEYSTONE  CAR  WHEEL  COMPANY. 
Editors  Street  Railway  Journal: 

I  notice  in  your  issue  of  the  15th  inst.  an  article  concerning 
double  flanges  and  a  desire  to  ascertain  the  cause.  I  would 
suggest  an  investigation  as  to  whether  the  gearing  of  the  motor 
is  located  in  the  center  of  the  axle.  If  to  the  right  or  to  the  left 
of  the  center  it  would  appear  that  there  would  be  a  tendency  to 
crowd  the  wheels  to  the  right  or  to  the  left  of  the  track  and  a 
corresponding  irregular  wear  on  the  wheels.  There  will  certainly 
be  more  leverage  on  one  side  than  the  other  if  the  power  is  not 
applied  in  the  center. 

Why  won't  this  explain  the  difficulty  referred  to  in  your  article? 

Chas.  V.  Slocum,  President. 
 ♦♦♦  

Grinding  Out  Flat  Spots 

THE  WHEEL  TRUING  BRAKE-SHOE  COMPANY 

Detroit,  Mich.,  Feb.  11,  1902. 
Editors  Street  Railway  Journal  : 

The  writer  was  much  interested  in  your  editorial  on  "Replacing 
Wheels,"  which  appeared  in  your  issue  of  Feb.  8,  and  also  impressed 
with  the  figures  quoted  as  indicating  the  cost  to  the  railroads  of  the 
country  through  replacing  wheels  which  for  any  cause  are  not  in 
condition  to  be  used.  This  being  the  time  of  year  when  wheels  are 
easily  skidded,  the  writer  fancies  that  the  resulting  flats,  perhaps, 
necessitate  the  taking  out  of  more  wheels  than  any  other  one 
cause. 

The  writer  has  made  a  close  and  careful  study  of  this  subject, 
and  is  satisfied  that  the  sum  of  $3.50  given  as  the  average  cost  of 
replacing  a  pair  of  wheels  is  none  too  low,  and  to  this  must  be 
added  loss  of  the  use  of  the  car,  which  will,  of  course,  vary,  accord- 
ing to  circumstances.  But  there  is  another  item  which  is  not  men- 
tioned, and  which  is,  in  the  writer's  opinion,  quite  an  important 
one:  The  cost  of  removing  a  wheel  being  considerable,  and  the  in- 
convenience sometimes  very  great,  the  railroad  man  will  naturally 
run  his  car  for  some  time  after  the  wheel  is  flattened,  thereby  allow- 
ing the  flat  spot  to  grow  in  size  and  depth,  which  means  that  when 
the  wheel  is  finally  removed  for  the  purpose  of  truing  (grinding) 
so  much  metal  has  to  be  cut  away  in  order  to  remove  the  flat  that 
the  life  of  the  wheel  is  greatly  shortened.  If,  on  the  other  hand, 
the  flat  is  taken  early  only  a  small  amount  of  chill  has  to  be  ground 
off  in  the  process  of  truing,  and  greater  mileage  obtained  as  a 
consequence.  The  average  depth  of  the  chill  on  the  tread  of  a  wheel 
is  said  to  be  about  five-eighths  of  an  inch,  and  we  will  suppose  50,- 
coo  miles  to  be  the  average  life  of  a  wheel  that  does  not  have  to  be 
ground.  That  would  be  10,000  miles  for  each  T/g  in.  of  chill; 
consequently  for  each  '*  in.  removed  in  the  process  of  grinding 
one-fifth  of  the  life  of  the  wheel  is  destroyed.  If,  therefore,  the  flat 
is  removed  early,  only  a  small  amount  of  metal  is  removed,  and  the 
life  of  the  wheel  prolonged.  But  unfortunately  the  expense  and  in- 
convenience of  "changing  wheels"  is  so  great  that,  as  said  before, 
the  wheel  is  kept  in  service  until  the  flat  will  be  no  longer  ignored. 
If  the  wheels  could  be  trued  up,  we  will  say,  for  about  30  or  40  cents 
per  pair,  and  without  taking  the  car  out  of  service,  why  would  it  not 
pay  to  do  it  before  the  flat  has  grown  large  and  deep? 

Another  cause  necessitating  the  "changing  of  wheels"  is  the 
chipped  flange,  caused  by  that  part  of  the  wheel  growing  too  long. 
If  this  trouble  could  also  be  remedied  while  the  car  is  in  service 
would  it  not  be  good  business  to  do  it?  This  is  what  a  wheel  tru- 
ing brake-shoe  does  as  it  operates  upon  tread  and  flange  alike.  It 
thus  maintains  a  proper  relation  between  these  parts  of  the  wheel, 
thus  preventing  the  long  flange,  which  frequent  grinding  by  other 
methods  will  produce.  And  in  case  the  flange  has  grown  too  long 
through  service  the  shoe  quickly  cuts  it  down  to  its  proper  length. 

Another  saving  which  should  be  overlooked  is  in  brake-shoes, 
for  while  the  wheel  is  being  ground  the  regular  brake-shoes  are  not 
in  service  on  these  wheels  and  are  consequently  not  being  worn  out. 
This  is  a  small  matter,  perhaps  8  or  10  cents  for  each  flat,  but  it 
adds  that  much  to  the  saving  the  shoe  gives,  and  in  case  of  many 
flats  or  long  flanges  would  cut  quite  a  figure. 

J.  M.  Griffin. 



The  new  power-house  of  the  St.  Louis  Transit  Company  at 
Second  and  Salisbury  Streets,  St.  Louis,  Mo.,  is  now  in  operation. 
It  is  a  large  plant  and,  it  is  believed,  will  supply  enough  power 
to  permit  the  company  to  abandon  the  Cars  Avenue  and  Belle- 
fontaine  power-houses. 


London  Letter 


(From  Our  Regular  Correspondent.) 
Since  the  recent  decision  of  the  arbitrator  regarding  the  elec- 
trical equipment  of  the  Metropolitan  District  Railway  Company 
and  the  District  Railway  there  does  not  appear  to  be  much  in  the 
way  of  news  connected  with  this  interesting  problem.  The  Dis- 
trict Railway  Company  has  held  an  extraordinary  meeting,  at 
which  Mr.  Perks,  M.  P.,  presided.  During  the  meeting  he  refer-, 
red  to  the  fact  that  the  Metropolitan  Company  had  invited  tenders 
for  the  construction  of  a  large  power  house  at  Neasden,  and  that 
the  District  Company  had  approached  the  Metropolitan  Company 
with  a  suggestion  that  the  former  company  should  supply  the 
current  necessary  for  the  Metropolitan  Company.  As  I  have  out- 
lined in  a  previous  issue,  the  District  Company  is  making  prepa- 
rations for  an  enormous  power  house  in  Chelsea,  which  I  am  in- 
formed will  be  the  largest  power  house  in  the  world.  It  is  being 
constructed  with  a  view  to  supplying  current  not  only  for  the 
District  Railway,  but  for  two  other  enterprises  which  Mr.  Yerkes 
controls,  viz.,  the  Charing  Cross  and  Hampstead  Tube,  and  also 
the  tube  from  Hammersmith  to  Enston.  As  in  a  large  station  of 
this  kind  it  will  be  possible  for  the  District  Company  to  generate 
current  at  a  minimum  figure,  Mr.  Perks  seems  to  think  that  it 
would  be  good  business  policy  for  the  Metropolitan  Company  to 
purchase  its  current  from  this  station,  and  so  prevent  a  duplica- 
tion of  plant. 

It  is  interesting  to  note  that  the  Central  London  Railway  is 
about  to  seek  powers  in  Parliament  in  a  bill  called  the  Charing 
Cross,  Hampstead  &  District  Electric  power  bill,  by  which,  if  it 
is  successful,  instead  of  having  only  a  straight  line  from  the  bank 
to  Shepherd's  Bush  the  company  will  have  a  complete  circle  re- 
turning from  Shepherd's  Bush  by  way  of  Hampstead,  Hyde  Park, 
Piccadilly,  Strand,  Fleet  Street,  etc.,  giving  them  a  complete  cir- 
cle. This  would,  of  course,  enormously  mutliply  the  traffic  and 
give  the  company  a  most  valuable  franchise.  It  is  easy  to  see 
that  the  franchise  will  be  opposed  most  strenuously  by  the  Dis-  ' 
trict  Railway  and  other  interests. 

In  the  meantime,  as  there  are  a  number  of  other  bills  in  Parlia- 
ment for  underground  tubes  which  -will  cross  Hyde  Park,  St. 
James  Park  and  the  Green  Park  in  various  directions,  the  atten- 
tion of  the  authorities  governing  these  parks  has  been  attracted, 
and  opposition  will  probably  be  aroused  owing  to  the  alleged 
danger  to  vegetation.  So  far  as  would  appear  from  the  reports 
of  engineers,  this  danger  is  altogether  visionary,  but  still  opposi- 
tion will  undoubtedly  be  aroused  in  this  direction.  It  will  be  re- 
membered that  the  same  opposition  occurred  when  the  Charing 
Cross  &  Hampstead  Railway  was  organized,  as  it  was  feared 
that  Hampstead  Heath  would  be  injured  in  the  same  way. 

A  bill  for  authority  to  connect  North  Shields  and  South 
Shields  on  opposite  sides  of  the  river  Tyne  by  means  of  a  tube 
railway  operated  electrically  will  be  brought  up  this  session  in 
Parliament.  A  single  tube  only  is  contemplated  with  a  diameter 
of  13  ft.  They  propose  to  erect  a  generating  station  in  South 
Shields,  and  the  capital  is  proposed  to  be  £180,000,  and  the  time 
sought  for  the  construction  of  the  railway  is  five  years  from  the 
passing  of  the  act.  The  proposed  rates  for  passengers  are  to  be 
2d.  per  single  journey  in  the  first-class  carriages,  and  id.  in  the 
second-class  carriages. 

At  a  recent  meeting  of  the  Leicester  Town  Council  the  tramway 
committee  reported  that  the  transfer  of  the  tramways  undertaking 
from  the  company  to  the  Corporation  was  completed  on  Dec.  31, 
1901,  and  that  the  undertaking  is  now  in  the  control  and  manage- 
ment of  the  committee. 

The  work  of  equipping  Wolverhampton  with  a  surface-contact 
system  of  electric  tramways  is  now  nearing  completion,  and  one 
track  has  been  so  far  completed  that  it  has  been  possible  to  make 
some  experimental  trips  up  and  down  the  Cleveland  Road.  So 
far  as  we  have  been  able  to  gather,  this  experiment  has  proved 
successful,  though  the  system  has  not  been  completed  so  as  tQ 
make  the  running  perfectly  smooth  or  satisfactory.  Mr.  Wetmore 
expects  to  have  the  system  in  working  order  in  the  course  of  a 
few  weeks,  and  we  hope  at  a  later  date  to  give  fuller  details  of  this 
most  interesting  system. 

The  Douglas  Town  Council  recently  formally  took  over  the 
tramways  within  the  town  recently  purchased  for  the  Corporation 
from  the  liquidator  of  the  Isle  of  Man  Tramways  Company  for 
£50,000. 

An  erroneous  impression  has  got  abroad  in  connection  with  the 
recent  switchboard  failures  at  Bath.  Reports  have  been  pub- 
lished referring  to  serious  breakdowns  on  the  "old"  and  on  the 
"new"  switchboards.  Rumor  has  attributed  this  trouble  to  the 
switchgear  supplied  by  Messrs.  Ferranti,  Limited,  but  the  facts  of 
the  case  are  that  the  original  board  supplied  to  the  Bath  Corpora- 
tion was  superseded  last  year  by  a  "new"  board  of  another  make, 
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and,  on  a  failure  occurring  on  both  of  these  boards,  Messrs.  Fer- 
ranti  were  at  once  called  in,  and  supplied  within  three  days  of  the 
breakdown  one  of  their  well-known  high-tension  switchgears, 
which  is  already  erected  and  now  being  connected  up  to  the  cir- 
cuits. 

The  Worthington  Pumping  Engine  Company,  of  London,  has 
recently  secured  an  order  from  the  city  of  Bordeaux,  France, 
calling  for  the  four  triple-expansion,  high-duty  pumping  engines 
which  were  exhibited  by  this  company  at  the  Paris  Exposition. 
In  addition,  the  company  has  also  been  instructed  by  the  same 
municipality  to  construct  two  high-pressure  triple-expansion 
pumping  engines.  The  order  included  the  building,  boilers  and, 
in  fact,  the  complete  plant  exhibited.  The  Worthington  building 
will  be  well  remembered  by  all  engineers  who  visited  the  Ex- 
hibition, occupying  as  it  did  a  prominent  site  on  the  banks  of  the 
Seine,  and  on  account  of  its  unique  character.  It  was  fully  illus- 
trated in  these  columns  some  months  ago. 

The  Mersey  Railway  Company,  whose  system  is  being  con- 
nected from  steam  to  electricity  by  the  British  Westinghouse 
Company,  has  ordered  from  George  F.  Milnes  &  Company,  of 
Hadley,  fifty-seven  cars  of  a  new  and  interesting  type  suitable  for 
its  underground  work.  It  is  interesting  to  note  also  that  Milnes 
&  Company  are  at  present  making  125  cars  for  the  Hampton 
Court  section  of  the  London  United  Tramways  Company,  and  a 
large  number  of  cars  for  various  corporations. 

The  first  car  of  the  new  overhead  electric  system  of  tramways 
in  Newcastle  was  inaugurated  this  month  by  the  Mayor.  The 
first  rail  was  laid  in  May,  1900,  and  the  system  was  estimated  to 
cost  £400,000,  but  the  contemplated  outlay  has  been  more  than 
doubled.  There  are  20  miles  of  double  track,  extending  to  all 
the  suburbs.  The  tramways  have  been  constructed  under  the 
direction  of  Mr.  Le  Rossignol,  who  has  been  appointed  manager 
of  the  Corporation,  to  which  the  system  belongs,  and  the  work 
has  been  done  by  the  British  Insulated  Wire  Company,  of  Prescot 
and  London. 

The  construction  of  the  133  miles  of  electrical  tramways  in 
South  Lancashire,  connecting  Manchester,  Liverpool,  Wigan, 
Warrington,  Leigh,  St.  Helens,  Bolton  and  surrounding  districts, 
is  being  rapidly  pushed  forward,  considerable  progress  having 
been  made  in  several  lengths.  Contracts  have  been  entered  into 
for  lines  from  Haydock,  Brough,  Ashton  and  Hindley,  from 
Hindley  to  Hindley  Green,  Atherton  to  Bolton,  Atherton  to 
Tyldesley,  and  Atherton  to  Leigh  and  the  boundary  of  Lowton. 
The  contracts  for  the  whole  of  the  permanent  way  of  these  tram- 
ways, necessary  buildings,  plant,  rolling  stock  and  complete  equip- 
ment of  generating  station  have  been  let  for  £350,414. 

The  new  proposed  underground  line  in  Paris  has  now  been  set- 
tled upon,  and  the  Paris  Municipal  Council  has  formally  adopted 
in  its  main  lines  the  committee's  recommendation  to  grant  a  con- 
cession for  a  new  "tube"  railway  running  between  Montmartre 
at  the  north  end  of  the  city,  and  Montparnasse  at  the  south  end. 
It  may  be  of  interest  to  note  the  terms  upon  which  the  concession- 
naire  company  proposes  to  work  with  the  municipal  authorities. 
The  company  offers  to  pay  to  the  municipality  a  tax  or  due  of 
1  centime  per  passenger  carried  over  its  line  up  to  30,000,000 
passengers,  and  2  centimes  per  passenger  for  any  number  over 
30,000,000.  This  is  for  second-class  passengers;  for  first-class  pas- 
sengers the  due  will  be  2.y2  centimes,  or  1  farthing.  The  conces- 
sionnaire  company  is  also  to  provide  not  less  than  £20,000,  nor 
more  than  £80,000,  toward  the  completion  of  the  new  Boulevard 
Raspail.  The  new  line  is  to  be  sunk  at  a  much  greater  depth 
than  the  Metropolitan  electric  lines  now  in  course  of  construc- 
tion or  already  running;  the  tunneling  will  be  at  a  depth  of  from 
24  ft.  to  115  ft.  beneath  the  street  surface.  Contrary  to  what  has 
happened  in  the  case  of  the  City  Metropolitan  line,  the  new  com- 
pany is  to  carry  out  the  entire  work  at  its  own  expense,  and  is  to 
undertake  to  link  up  with  existing  lines  at  certain  points.  The 
work  is  to  be  carried  out  without  any  necessity  arising  to  take 
up  the  roadway.  The  concessionnaires  are  Messrs.  Berlier  and 
Janicot,  engineers  and  contractors.  The  Omnium  Lyonnais,  one 
of  the  most  important  electric  traction  concerns  in  France,  is 
financing  the  scheme. 

In  the  last  issue  a  few  particulars  were  published  of  the  power 
station  equipment  for  Manchester,  and  in  this  issue  a  few  details 
are  given  as  to  the  recent  large  order  which  was  placed  by  the 
Manchester  Corporation  for  German  generators  coupled  to 
British  engines. 

The  two  main  generators  for  the  extension  of  the  Manchester 
Stuart  Street  Station  are  specified  to  develop  an  output  of  4250  K. 
V.  A.  normally,  and  4900  K.  V.  A.  for  half  an  hour  on  an 
emergency  load,  the  engines  being  designed  to  develop  6000  ihp 
continuously,  and  6500  ihp  in  the  case  of  an  emergency,  for  two 
hours,  when  running  at  a  speed  of  75  r.  p.  m.  and  working  con- 
densing. Each  engine  is  also  capable  of  developing  continuously 
a  maximum  of  5000  ihp  when  working  non-condensing. 


Thirty-eight  of  the  motor  generators  consist  each  of  150-kw 
continuous-current  low-tension  generators,  coupled  to  a  high-ten- 
sion three-phase  synchronous  motor,  running  at  500  r.  p.  m. 

The  generators  are  intended  for  use  on  lighting  and  traction  cir- 
cuits, and  for  this  purpose  will  be  compound  wound.  They  will 
be  so  arranged  that  when  operating  as  shunt-wound  machines 
they  are  capable  of  giving  a  voltage  of  400  to  450,  and,  as  com- 
pound machines,  a  voltage  of  500  to  550. 

The  ten  balancers  consist  each  of  250-kw  continuous-current 
generators,  supplying  current  at  200  to  225  volts,  coupled  to  a 
three-phase,  high-tension  induction  motor  running  at  480  r  p.  m. 

The  engines  which  the  Wallsend  Slipway  &  Engineering  Com- 
pany, of  Wallsend-on-Tyne,  is  to  construct  promise  to  be  the 
largest  yet  made  for  the  purpose  in  Great  Britain,  the  total  power 
for  each  of  the  two  being  over  6000  hp.  It  is  interesting  to  note 
that  this  is  the  fourth  large  electric  engine  contract  which  Mr. 
Andrew  Laing  has  carried  out  at  the  Wallsend  Works.  The 
Manchester  engines  are  to  be  of  the  triple-expansion  type,  but 
with  four  cylinders  and  four  cranks. 

The  total  amount  of  the  contract  was  about  £114,000,  which 
was  about  £36,000  lower  than  the  lowest  purely  British  tender. 

A  most  lamentable  accident  took  place  during  the  past  month 
on  the  Liverpool  Overhead  Railway,  by  which  four  of  the  railway 
employees  and  two  passengers  lost  their  lives.  The  Dingle  end 
of  this  railway  terminates,  curiously  enough,  in  a  tunnel  which  is 
about  one-half  mile  long,  and  it  was  while  the  train  was  in  the 
tunnel  that  the  accident  occurred.  The  armature  appears  to  have 
overheated,  created  a  short  circuit,  set  fire  to  the  car,  which  in 
turn  set  fire  to  a  number  of  creosoted  sleepers  lying  in  the 
vicinity.  The  smoke  and  the  flames,  blown  down  the  tunnel  by 
a  strong  draft,  appear  to  have  overcome  the  six  unfortunate  men, 
who  had  evidently  lingered  behind. 

The  Aberdeen  Town  Council  resolved  to  electrically  equip  the 
existing  tramway  routes  by  Albyn  Place  and  Queen's  Road  to 
King  Street  and  Holborn  Street.  The  cost  of  the  undertaking 
is  estimated  at  £34,446.  The  overhead  trolley  system  will  be 
adopted,  and  it  is  hoped  that  the  work  will  be  completed  by  the 
beginning  of  May.  The  burg  surveyor  and  the  electrical  engineer 
have  been  asked  to  report  with  reference  to  the  equipment  for 
electric  traction  on  the  remaining  section  of  the  system  from 
Queen's  Cross  via  Rosemount  to  Union  Bridge. 

At  the  recent  annual  meeting  of  the  Tramways  &  Light  Rail- 
ways Association  the  chairman,  Sir  C.  Rivers  Wilson,  stated  that 
at  present  it  was  impossible  to  get  many  electric  traction  projects 
considered  on  their  merits.  If  they  were  promoted  in  Parliament 
by  private  bill,  or  under  the  tramways  act,  they  were  liable  to  be 
blocked  by  the  veto  of  the  local  authorities.  If  they  were  pro- 
moted under  the  light  railways  act  the  opposition  of  any  railway 
company  was  practically  fatal,  and  the  opposition  of  the  local 
authorities  made  the  project  hopeless.  They  had  hopes  from  the 
establishment  of  the  Light  Railways  Commission  that  greater 
facilities  would  be  given  in  promoting  this  form  of  enterprise. 

Electrical  traction  had  made  considerable  progress  in  spite  of 
all  the  obstacles  it  had  had  to  encounter  in  the  past  year.  When 
Mr.  Atherly-Jones  addressed  them  last  year  he  mentioned  that 
there  was  at  that  time  1200  miles  of  tramway  in  operation,  but 
that  comprised  horse  and  steam  as  well  as  electrical  traction. 
The  latest  figures  given  for  electrical  traction  alone  were  777 
miles  actually  constructed,  533  under  construction,  and  927  au- 
thorized and  about  to  be  constructed,  making  a  total  of  2237 
miles.  They  were  a  long  way  from  the  figures  of  their  American 
and  Continental  friends,  but  they  would  observe  that  progress 
had  been  made,  and  he  thought  public  opinion  was  gradually 
awakening  to  the  beneficial  results  to  be  obtained  from  this 
species  of  enterprise.  The  cars  running  at  the  end  of  1901  were  5844, 
and  he  understood  that  there  was  an  order  at  the  present  time 
for  777.  During  the  present  year  an  event  of  considerable  interest 
was  to  take  place.  A  meeting  of  the  Union  International  de 
Tramways  was,  at  the  invitation  of  the  association,  to  be  held  in 
London  between  July  1  and  4,  and  in  connection  with  the  meeting 
there  would  be  an  international  tramways  and  light  railways 
exhibition. 

The  Edison  &  Swan  United  Electric  Light  Company,  Limited, 
have  received  the  honor  of  appointment  by  royal  warrant  as  pur- 
veyors of  electric  lamps  to  his  Majesty  the  King. 

At  a  recent  meeting  of  the  Lancaster  Town  Council  contracts 
were  let  amounting  to  £12,455  for  the  first  stage  of  the  electric 
tramways  from  Dalton  Square,  in  the  center  of  the  town,  to  Scot- 
forth  and  Williamson  Park.  Nearly  £5,000  worth  of  materials 
will  be  purchased  from  Messrs.  Walter  Scott,  Limited,  Leeds 
Steel  Works.  The  permanent  way  will  be  laid  by  the  Corpora- 
tion employees  at  an  additional  cost  of  £9,500. 

The  Gloucester  City  Council  have  resolved  to  recommend  the 
purchase  for  £26,000  of  the  undertaking  of  the  Gloucester  Tram- 
way Company.   This  is  to  be  subject  to  the  sanction  of  the  Board 
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of  Trade  and  to  the  granting  by  the  Light  Railway  Commission- 
ers of  an  order  similar  to  that  already  secured  by  the  tramway 
company,  and  which  would  empower  the  Corporation  to  con- 
struct and  work  an  extended  system  of  electric  trams  in  the  city 
and  environs. 

At  a  recent  meeting  of  the  Liverpool  tramways  committee  the 
general  manager,  Mr.  Bellamy,  submitted  the  following  traffic 
returns  for  the  years  1897,  1898,  1899,  1900  and  1901: 


Increase 
in  traffic 

Year  Mileag'e         Passengers         Receipts  Receipts 

1897   6,013,180         38,409,084  £290,743   

1898   6,279,758         41,772,034  314.207  £23,464 

1899   7,600,546         63,771,450  359,929  45,722 

1900   9,100,866         82,367,958  417,574  57,645 

1901   10,970,063        101,108,780  468,383  50,809 


Increase  in  1901  over  1900:  Passengers,  22.7  per  cent;  mileage, 
20.5  per  cent;  and  receipts,  12.2  per  cent.  Increase  in  1901  over 
1897,  the  last  year  of  the  old  company's  management:  Passen- 
gers, 163.3  per  cent;  mileage,  82.4  per  cent;  and  receipts,  61. 1 
per  cent. 

The  Hove  Town  Council  has  decided  to  obtain  all  particulars 
requisite  to  enable  it  to  consider  a  scheme  of  the  routes,  the 
means  of  traction,  and  such  other  similar  details  as  may  be  neces- 
sary for  drawing  a  bill  to  be  promoted  in  Parliament  in  the 
session  of  1903  for  empowering  the  Corporation  to  provide  and 
work  tramways  in  accordance  with  the  resolutions  passed  by  the 
Council.  They  have  also  instructed  the  joint  committee  to  make 
full  inquiry  as  to  the  working  of  tramways  in  other  places  and 
report  to  and  advise  the  Council  as  to  the  system  or  systems  best 
adapted  to  this  locality,  and  at  the  same  time  produce  estimates 
as  to  the  cost  of  construction,  maintenance  and  working  of  such 
system  or  systems. 

The  British  Westinghouse  Company  has  been  awarded  the 
contract  for  electric  cars  required  by  the  Lancaster  Town  Council 
in  connection  with  the  local  tramways.  The  value  of  the  contract 
is  £3,633- 

A  generating  plant,  consisting  of  three  150-bhp  direct-coupled 
sets,  with  engines  by  Messrs.  Browett,  Lindley  &  Company,  has 
been  ordered  by  the  Birkdale  &  Southport  Light  Railways  Com- 
pany from  Messrs.  D.  Bruce  Peebles  &  Company,  of  Edinburgh. 

The  Northern  Counties  Electricity  Supply  Company,  Limited, 
has  deposited  a  bill  for  introduction  into  Parliament  next  session, 
under  which  powers  are  sought  to  enable  them  to  construct  over 
15  miles  of  electric  tramways  and  tramroads  in  the  county  of 
Northumberland.  The  proposed  tramways  divide  themselves  into 
three  distinct  sections.  The  first  section  comprises  a  line  "jY\ 
miles  from  Morpeth  to  Bedlington.  The  second  section,  which  is 
a  little  over  miles  in  length,  will  run  from  Bedside  to  Blyth, 
and  the  last  section,  which  will  be  just  over  4  miles  in  length, 
comprises  a  line  from  Ashington  to  Newbiggin.  Power  is  sought 
to  carry  out  a  large  number  of  widenings  of  streets  and  roads 
along  the  route  of  the  proposed  lines.  The  generating  stations 
are  intended  to  be  erected  at  Cowpen,  Bedlington  and  North 
Seaton.  The  rates  chargeable  to  passengers  are  not  to  exceed  1 
penny  per  mile,  with  a  minimum  fare  of  1  penny.  Provision  is 
made  for  the  conveyance  of  animals,  goods  and  merchandise  of 
every  description.  Clauses  are  inserted  providing  for  cheap  fares 
for  the  laboring  classes  and  prohibiting  the  raising  of  fares  on 
Sundays  and  holidays. 

The  Wigan  Corporation  has  unanimously  confirmed  the  agree- 
ment for  the  purchase  of  the  Wigan  Tramway  Company.  The 
undertaking  consists  of  three  routes  from  the  borough  to  Hind- 
ley,  Plattbridge  and  Pemberton,  with  the  right  to  construct  a 
line  to  Ashton  in  Makerfield.  The  price  is  £45,000.  The  Corpo- 
ration proposes  to  work  the  trams  by  electricity  in  conjunction 
with  the  existing  system.  A.  C.  S. 



The  Negotiations  at  Philadelphia 

The  announcement  of  the  retirement  of  Robert  E.  Foederer  from 
the  company  holding  franchises  for  the  construction  of  street 
and  elevated  railway  lines  on  streets  not  now  occupied  by  the 
lines  of  the  Union  Traction  Company,  of  Philadelphia,  was  made 
Feb.  18,  and  this  is  the  only  important  announcement  in  con- 
nection with  the  plan  for  the  consolidation  of  the  Union  Traction 
Company  and  the  franchise-holding  company.  A  meeting  of 
interests  was  scheduled  for  early  in  the  week,  but  it  was  not 
held.  It  is  now  said  that  the  new  company  to  be  organized  will 
issue  $10,000,000  in  bonds,  not  $15,000,000  as  originally  proposed. 
The  plan  to  issue  $20,000,000  common  stock  has  not  been 
changed,  it  is  said.  The  published  figure  of  initial  rental  has  been 
3  per  cent,  but  it  is  thought  that  this  will  be  reduced. 


The  Metropolitan  Merger 


The  Metropolitan  Street  Railway  Company's  plan  for  a  rear- 
rangement of  its  finances  was  made  public  Feb.  14.  The  plan  pro- 
vides for  a  lease  of  the  Metropolitan  Street  Railway  to  the  Interur- 
ban  Street  Railway  Company,  the  latter  in  turn  to  be  controlled  by  a 
new  company  which  was  incorporated  last  week,  and  which  is  the 
Metropolitan  Securities  Company.  The  present  operating  manage- 
ment is  to  continue  in  charge.  The  Interurban  Street  Railway  Com- 
pany is  to  guarantee  7  per  cent  on  the  entire  capital  stock  of  the 
Metropolitan  Street  Railway.  It  is  also  to  pay  $23,000,000  into  the 
treasury  of  the  Metropolitan  for  certain  securities  to  be  turned 
over  to  the  Interurban  Company.  The  Metropolitan  Securites 
Company  is  to  have  $30,000,000  capital,  to  which  the  stockholders  of 
the  Metropolitan  Street  Railway  will  have  a  right  to  subscribe  at 
par  to  the  extent  of  45  per  cent  of  their  holdings ;  in  other  words, 
for  a  total  of  $23,400,000.  A  4  per  cent  refunding  mortgage  of  $65,- 
000,000  is  to  be  issued  to  retire  the  present  bonds  of  the  Metropoli- 
tan Street  Railway  Company,  which  bear  a  high  rate  of  interest. 

In  order  to  raise  all  this  money  new  financial  interests  have  been 
invited,  and  have  agreed  to  invest  in  the  Metropolitan  scheme. 
They  apparently  do  not  include  J.  P.  Morgan  &  Co. 

The  fact  that  among  these  new  interests  are  those  of  the  Penn- 
sylvania and  Long  Island  Railroads  has  given  rise  to  the  presumption 
that  at  some  future  date  the  Metropolitan  Street  Railway  expects 
to  take  in  the  Rapid  Transit  Subway  system,  with  which  it  would 
be  desirable  to  connect  the  tunnels  which  these  roads  intend  to  build 
under  the  Hudson  and  East  Rivers.  But,  according  to  a  statement 
made  by  Mr.  Vreeland,  all  such  plans  are  merely  matter  for  specula- 
tion. This  speculation,  however,  is  supported  by  the  fact  that  the 
certificate  of  incorporation  of  the  Metropolitan  Securities  Com- 
pany gives  that  corporation  power  to  acquire  elevated,  rapid 
transit,  tunnel,  and  other  railroads  in  New  York  City  and  else- 
where. 

For  the  time  being  it  is  not  intended  to  go  further  than  changing 
all  the  horse-car  lines  in  this  city  into  electric  lines,  and  to  refund 
the  bonded  debt  of  the  company  in  such  a  way  that  the  interest 
charges'  will  be  largely  reduced. 

Thomas  P.  Fowler,  president  of  the  New  York,  Ontario  & 
Western  Railway,  is  president  of  the  Interurban  Railway,  and  on 
Feb.  18  was  elected  president  of  the  Securities  Company  also. 

The  outlines  of  the  present  deal  are  contained  in  a  circular  which 
lias  been  issued  to  the  stockholders,  who  have  been  called  to  vote 
on  the  plan  on  March  20.  The  circular  reads  as  follows: 

Your  directors  have  for  some  time  had  under  consideration  the  best  means 
of  providing  the  money  (approximately  $23,000,000)  required  to  pay  the  un- 
funded debt  incurred  in  the  purchase  of  stock  of  the  Third  Avenue  Rail- 
road Company  and  to  defray  the  expense  of  extending  the  electrical  system 
to  upward  of  eighty  miles  of  Metropolitan  lines  still  operated  with  horse 
cars.  In  accomplishing  this  result,  it  seemed  desirable  to  avoid  the  large  in- 
crease in  the  share  capital  of  the  company  which  would  be  necessary  if  the 
requirements  were  provided  by  the  issue  of  additional  stock.  Negotiations 
inaugurated  by  Messrs.  Kuhn,  Loeb  &  Co.  have  resulted  in  a  proposition 
which  not  only  meets  this  objection  but  offers  several  important  advantages 
over  any  other  plan  which  has  been  considered.  While  assuring  a  continuation 
of  the  present  dividend  rate  of  7  per  cent  per  annum,  it  secures  to  the  stock- 
holders participation  in  the  future  growth  of  the  street  surface  railroads  of 
New  York  City,  through  the  opportunity  to  subscribe  for  almost  80  per  cent 
of  the  stock  of  the  Securities  company  hereinafter  mentioned.  The  new 
Securities  company  will  be  in  a  more  advantageous  position  than 
any  existing  company  to  undertake  such  arrangements  with  respect  to 
other  transportation  systems  as  may  become  desirable,  with  a  view  to  affording 
more  comprehensive  facilities  for  public  travel  in  the  city  of  New  York  than 
is  possible  under  present  conditions.  Your  directors  have  accordingly  acted 
favorably  upon  the  proposition,  and  recommend  it  to  the  stockholders,  to 
whom  it  is  now  submitted  for  approval. 

The  Metropolitan  Securities  Company  has  been  organized  under  the  laws 
of  New  York,  with  a  capital  stock  of  $30,000,000,  all  of  which  has  been  under- 
written at  par  by  Messrs.  Kuhn,  Loeb  &  Co.,  conditioned  upon  the  ratification 
of  the  lease  hereinafter  referred  to. 

The  Securities  company  has  acquired  all  of  the  outstanding  capital  stock 
and  other  securities  of  the  Interurban  Street  Railway  Company,  which  has 
an  authorized  capital  stock  of  $20,000,000  and  owns  and  controls  franchises  for 
the  construction  and  operation  of  street  railroads  on  an  extensive  mileage 
of  streets  in  the  Borough  of  The  Bronx  and  adjacent  territory.  An  agreement 
has  been  entered  into  between  the  Securities  company  and  the  Interurban 
company  by  the  terms  of  which  the  Securities  company  is  to  pay  into  the 
treasury  of  the  Interurban  company  at  least  $23,000,000  in  cash,  as  required  for 
the  purposes  hereinafter  stated,  receiving  in  return  stock  of  the  Interurban 
company  at  par  and  debentures  bearing  interest  at  a  rate  not  exceeding  4 
per  cent  per  annum.  The  agreement  further  provides  that  the  Securities 
company  shall  acquire  any  further  stock  and  securities  that  the  Interurban 
company  may  hereafter  issue. 

An  agreement  of  lease  has  been  entered  into  (subject  to  the  approval  of 
stockholders)  between  the  Metropolitan  Street  Railway  Company,  as  lessor, 
and  the  Interurban  company,  as  lessee,  by  the  terms  of  which  the  Inter- 
urban company  agrees  to  do  the  following  things,  among  others: 

fa)  Assume  the  fixed  charges  of  the  Metropolitan  Street  Railway  Com- 
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pany  and  unconditionally  guarantee  7  per  cent  per  annum  upon  the  entire 
amount  of  its  capital  stock,  payable  quarterly;  and 

(b)  Pay  $23,000,000  into  the  treasury  of  the  Metropolitan  Street  Railway 
Company  in  return  for  the  securities  liberated  by  the  payment  of  the  un- 
funded debt  and  other  assets  now  almost  entirely  unproductive,  said  sum  of 
money  to  be  expended  in  liquidating  the  unfunded  debt  and  in  completing 
the  electrical  equipment  of  the  Metropolitan  system  and  to  be  paid  as  required 
for  those  purposes. 

The  stockholders  of  the  Metropolitan  Street  Railway  Company  are  to  be 
accorded  the  privilege  of  subscribing  at  par  for  an  amount  of  the  stock  of 
the  Metropolitan  Securities  Company  equal  td  45  per  cent  of  the  par  value 
of  the  capital  stock  of  the  Metropolitan  Street  Railway  Company— that  is 
to  say,  for  $23,400,000  of  such  stock  out  of  the  total  capital  of  $30,000,000. 

It  is  also  proposed  in  connection  with  the  foregoing  plan  that  the  Metropoli- 
tan Street  Railway  Company  shall  create  a  refunding  mortgage  to  secure  an 
authorized  issue  of  $65,000,000  of  4  per  cent  one-hundred-year  refunding 
bonds,  of  which  about  $54,000,000  are  to  be  reserved  to  retire  and  refund  the 
several  issues  (twenty-seven  in  all)  of  existing  bonds  secured  by  liens  upon 
various  parts  of  the  Metropolitan  system  (excluding  the  Third  Avenue  lines), 
as  they  respectively  mature,  and  also  for  refunding  in  advance  of  maturity 
such  of  the  existing  bonds  as  can  be  advantageously  acquired  either  by  pur- 
chase or  by  way  of  exchange  for4he  new  refunding  bonds.  By  the  terms  of 
the  agreement  of  lease,  the  Interurban  company,  as  lessee,  must  provide  the 
interest  upon  the  bonds  to  be  issued  under  this  refunding  mortgage,  as  well 
as  all  other  fixed  charges,  without  impairment "  of  the  guaranteed  annual 
payment  of  7  per  cent  upon  the  amount  of  the  capital  stock  of  the  Metro- 
politan Street  Railway  Company.  As  most  of  the  existing  bonds  bear  interest 
at  rates  ranging  from  5  to  7  per  cent  per  annum,  it  will  be  possible  by 
means  of  the  4  per  cent  refunding  bonds  to  gradually  accomplish  substantial 
reductions  in  the  average  rate  of  interest  upon  the  company's  funded  debt. 
The  remainder  of  the  refunding  bonds  not  reserved  for  refunding  purposes 
are  to  be  issued  against  expenditures  made  and  to  be  made  upon  lines  of 
subsidiary  companies  and  for  other  corporate  purposes,  and  may  be  issued 
under  the  agreement  of  lease,  in  lieu  of  other  assets,  in  part  reimbursement 
of  the  funds  to  be  provided  thereunder. 

The  board  of  directors  of  the  Interurban  company  have  given  assurances 
that  the  present  operating  management  will  be  continued  in  charge  of  the 
Metropolitan  system,  and  will  direct  the  expenditure  of  the  funds  to  be  pro- 
vided as  above  stated. 

The  Metropolitan  Securities  Company  has  been  organized  under 
the  provisions  of  the  Business  Corporations  law  of  this  State.  The 
amount  of  its  capital  stock  is  $30,000,000,  and  the  duration  of  the 
corporation  is  to  be  one  thousand  years.  The  purposes  of  the 
company  are  stated  to  be: 

To  subscribe  for,  purchase,  invest  in,  hold,  own,  assign,  pledge  and  other- 
wise dispose  of  shares  of  capital  stock,  bonds,  mortgages,  debentures,  notes 
and  other  securities,  obligations,  contracts  and  evidences  of  othci  indebtedness 
of  corporations  of  the  State  of  New  York,  or  of  any  other  State,  including 
corporations  which  own,  operate  or  lease,  or  which  are  organized  for  the 
purpose  of  constructing,  owning,  operating  or  leasing  street  surface  railroads, 
elevated  railroa'ds,  rapid  transit  railroads,  underground  railroads,  tunnels, 
bridges,  tunnel  railroads,  railway  terminals  or  railroads  of  any  character  or 
description  in  the  city  of  New  York  or  its  suburbs  or  in  territory  adjacent 
thereto,  and  corporations  engaged  in  furnishing  or  organized  to  furnish 
electricity  for  any  lawful  purpose,  or  power  in  any  form  for  use  upon  or 
which  may  be  used  upon  street  railroads  or  other  railroads,  and  corporations 
whose  funds  are  or  may  be  invested  in  the  shares  of  stock,  bonds  or  other 
securities  of  any  corporations  of  the  character  hereinbefore  described;  to 
exercise  in  respect  of  any  such  shares  of  stock,  bonds  and  other  securities 
of  corporations  any  and  all  the  rights,  powers  and  privileges  of  individual 
ownership,  including  the  right  to  vote;  to  issue  bonds  and  other  obligations 
and  to  secure  the  same  by  pledging  or  mortgaging  the  whole  or  any  part  of 
the  property  of  the  company,  and  to  sell  or  pledge  such  bonds  and  other 
obfigations  for  proper  corporate  purposes;  and  to  do  any  and  all  acts  and  things 
tending  to  increase  the  value  of  the  property  at  any  time  held  by  the  company. 

The  said  corporation  shall  be  and  is  hereby  authorized  to  purchase,  acquire, 
hold  and  dispose  of  the  stocks,  bonds  and  other  evidences  of  indebtedness 
of  any  corporation,  domestic  or  foreign,  and  issue  in  exchange  therefor  its 
stock,  bonds  or  other  obligations. 

The  company  is  to  have  eight  directors,  the  board  for  the  first 
year  consisting  of  William  H.  Baldwin,  Jr.,  Edward  J.  Berwind, 
Paul  D.  Cravath,  Thomas  P.  Fowler,  George  G.  Haven,  James  H. 
Hyde,  Augustus  D.  Juilliard  and  Mortimer  L.  Schiff.  None  of 
these  men  has  heretofore  been  associated  with  the  control  of  the 
Metropolitan  Street  Railway  Company.  All  are  well  known  in  the 
financial  world,  and  their  presence  on  the  board  of  the  new  Secur- 
ities company  gives  rise  to  the  assumption  that  several  powerful 
corporations  and  financial  institutions  with  which  they  are  affili- 
ated are  interesting  themselves  in  the  development  of  the  trans- 
portation systems  of  the  city  of  New  York.  William  H.  Baldwin, 
Jr.,  is  president  of  the  Long  Island  Railroad  Company,  which  is 
controlled  by  the  Pennsylvania.  Messrs  Berwind  and  Fowler  are 
respectively  president  of  the  Berwind-White  Coal  Mining  Com- 
pany and  president  of  the  New  York,  Ontario  &  Western  Rail- 
way Company,  and  both  being  directors  of  the  Atchison,  Topeka 
&  Santa  Fe,  are  classed  also  as  in  a  sense  representing  Pennsyl- 
vania Railroad  interests.  Mr.  Fowler  is  also  a  trustee  of  the 
New  York  Life  Insurance  Company.  Mr.  Baldwin  is  a  director 
of  the  Equitable  Life  Assurance  Society,  of  which  James  H.  Hyde, 
another  director  of  the  Metropolitan  Securities  Company,  is  vice- 
president.    Messrs.  Haven  and  Juilliard  are  trustees  of  the  Mutual 


Life  Insurance  Company.  Mr.  Cravath  is  a  member  of  the  law 
firm  who  are  counsel  for  Kuhn,  Loeb  &  Co.,  and  Mr.  Schiff  is 
a  member  of  that  banking  firm. 

STATEMENT  OF  MR.  VREELAND. 

Mr.  Vreeland  gave  out,  in  addition  to  the  circular  to  the  stock- 
holders, the  following  statement,  which  he  said  he  had  prepared 
in  order  to  give  the  public  information  as  to  what  the  Metropoli- 
tan Securities  Company  and  the  Interurban  Company  were  going 
to  do,  and  to  set  at  rest  speculation  as  to  the  plans  of  the  Metro- 
politan Street  Railway  Company. 

It  will  be  seen  from  the  communication  to  Metropolitan  stockholders,  which 
is  now  given  to  the  public  and  which  will  be  mailed  to  every  stockholder  of 
record  to-night,  how  wide  of  the  mark  are  the  conjectures  and  surmises  con- 
cerning our  plans  that  have  appeared  in  the  press  for  the  last  week  or  two. 
It  was  impossible  for  me  to  correct  these  publications  or  to  explain  what 
was  being  done.  Premature  statements  on  my  part  might  have  imperilled  the 
very  interests  which,  in  behalf  of  my  stockholders,  I  was  at  great  pains  to 
secure.  I  want  to  emphasize  the  fact,  however,  that  there  never  has  been 
the  slightest  idea  of  associating  the  Metropolitan  with  surface  railroads  in  other 
cities. 

The  plan  outlined  in  the  communication  to  our  stockholders  is  simply  one 
of  development  in  and  about  the  city  of  New  York.  It  looks  to  present  needs 
and  future  possibilities.  It  confers  upon  Metropolitan  stock  three  great  ad- 
vantages, each  contributing  strongly  to  its  value — first,  a  wider  market;  second, 
the  future  equipment  and  development  of  the  property,  and,  third,  a  means 
whereby  such  arrangements  with  respect  to  other  New  York  transportation 
systems  as  may  hereafter  become  desirable  can  be  more  easily  effected  than 
is  now  possible. 

Put  into  the  briefest  compass,  this  plan  contemplates  the  leasing  of  the 
existing  Metropolitan  properties  to  the  Interurban  Street  Railway  Company, 
a  corporation  which  now  possesses  extensive  franchises  in  and  above  The 
Bronx  territory;  the  stock  and  other  securities  of  the  Interurban  company  to 
be  in  great  part  owned  by  the  Metropolitan  Securities  Company,  which  will 
pay  into  the  treasury  of  the  Interurban  $23,000,000  in  cash,  to  be  used  to 
liquidate  the  unfunded  debt  of  the  Metropolitan  Street  Railway  Company 
and  to  complete  its  electrical  equipment;  all  the  fixed  charges  of  the  Metro- 
politan to  be  assumed  by  the  Interurban,  which  will  unconditionally  guarantee 
to  the  Metropolitan  stock  an  annual  dividend  of  7  per  cent;  the  Metropolitan 
stockholders  to  have  the  right  to  subscribe  at  par  for  $23,400,000  of  the  stock 
of  the  Securities  company,  amounting  in  all  to  $30,000,000,  and  the  present 
operating  management  to  6e  continued  in  charge  of  the  Metropolitan  system 
and  to  have  control  of  the  expenditure  of  the  fund  for  the  improvement  of 
the  Metropolitan  properties. 

In  our  experience  it  has  been  proved  again  and  again  that  a  well-guaranteed 
stock  is  extremely  attractive  to  investors.  In  the  acquisition  of  the  roads 
now  operated  by  us  we  have  frequently  guaranteed  dividends  ranging  all  the 
way  from  7  to  18  per  cent.  The  stocks  of  all  such  companies  are  in  such  de- 
mand that  they  sell  to-day  on  about  4  per  cent  basis,  and  so  highly  are  they 
prized  by  investors  that  only  in  very  small  amounts  can  they  be  bought  at  all. 
If  our  stockholders  approve  the  plan  now  submitted,  an  unqualified  guarantee 
will  be  afforded  to  the  Metropolitan  stock  of  7  per  cent,  with  additional 
strength;  first,  by  the  immediate  expenditure  of  $20,000,000  in  improvements; 
second,  by  the  association  of  the  Metropolitan  franchises  with  those  of  the 
Interurban  company,  and,  third,  by  the  support  of  $30,000,000  of  new  capital 
incorporated  in  the  Securities  company.  This  is  a  guarantee  of  almost  incal- 
culable strength,  and  from  the  day  on  which  it  goes  into  effect  the  price  of 
Metropolitan  stock  in  the  market  can  be  measured  only  in  the  sum  of  money 
that  investors  will  pay  for  a  security  that  will  yield  7  cents  on  the  dollar  at 
par,  with  as  much  certainty  as  anything  that  lies  in  human  calculation. 

The  advantage  derived  from  having  our  immediate  wants  provided  for 
without  the  necessity  of  increasing  our  stock  or  in  any  other  way  adding  to 
the  volume  of  our  securities  is  of  signal  importance.  The  occasion  of  a  pres- 
ent large  expenditure  is  to  pay  off  the  indebtedness  caused  by  the  purchase 
of  the  Third  Avenue  road  and  to  change  the  traction  on  certain  Metropolitan 
lines  from  horses  to  electricity.  Of  the  money  heretofore  raised  for  the  im- 
provement of  the  Third  Avenue  system  there  is  still  unexpended  and  now 
available  more  than  $6,000,000.  Our  arrangement  with  the  Securities  company, 
if  approved,  will  give  us  an  additional  $13,000,000  of  cash  with  which  to  com- 
plete the  electrical  equipment  of  the  Metropolitan  part  of  the  system.  So 
that  nearly  $20,000,000  will  go  straight  into  the  development  of  Metropolitan 
properties,  thereby  largely  increasing  their  value,  without  the  issue  of  a  single 
new  security. 

That  is  one  side  of  the  transaction.  What  is  the  consideration  to  the  new 
company  for  the  obligations  it  assumes?  In  the  first  place  the  new  com- 
pany gets  the  future  development  of  the  Metropolitan  Street  Railway  system 
beyond  the  payment  of  7  per  cent  upon  the  Metropolitan  capital,  and  beyond 
the  payment  of  its  full  interest  charges,  and  my  estimate  is  that  when  these 
moneys  have  been  expended  upon  the  property  which  are  provided  for  by  the 
new  capitalization,  the  surplus  earnings  of  the  property  will  alone  make  the 
stock  of  the  new  company  a  good  investment.  In  addition  to  that,  we  transfer 
to  the  new  company  the  floating  assets  of  the  Metropolitan,  bonds,  stocks, 
claims,  etc.,  equal  in  value,  in  my  judgment,  when  fairly  realized  upon— not 
now,  but  in  the  future— to  the  full  capitalization  of  the  new  company,  so 
that  if  these  estimates  of  mine  are  correct,  the  value  of  the  lease  and  the 
value  of  the  securities  should  make  the  new  stock  very  desirable.  Therefore 
I  have  insisted  that  up  to  the  extent  of  about  $23,400,000  of  the  investment 
in  this  new  corporation,  that  being  the  amount  of  money  about  to  be  raised 
for  the  future  uses  of  the  Metropolitan  company,  my  stockholders  shall  have 
a  right  to  participate,  if  they  desire,  in  the  investment. 

Of  course  the  question  arises,  Why  not  sell  these  assets  and  raise  the  money 
directly?  The  answer  to  that  is,  with  regard  to  most  of  them,  they  are  not 
in  condition  for  immediate  sale,  and,  with  regard  to  all  of  them,  they  are 
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increasing  in  value  to  such  an  extent  that  it  is  better  to  hold  them  in  capital 
account  than  to  dispose  of  them.  The  Third  Avenue  Railroad  stock,  $8,000,000 
of  which  is  to  be  transferred  to  the  new  company,  will  not  sell  for  its  full 
Value  as  an  investment  security  until  our  management  of  the  property  shows 
how  absolutely  secure  an  investment  in  this  stock  would  be,  based  upon  the 
earnings  of  that  property.  A  lot  of  these  stocks  which  are  transferred  to  the 
new  company,  while  in  the  course  of  time  they  will  be  extremely  valuable, 
cannot  be  sold  now  without  dismembering  the  property.  Stockholders,  there- 
fore, of  the  Metropolitan  Street  Railway  Company  voting  tor  this  lease 
should  understand  that  the  privilege  of  taking  the  stock  in  the  new  company 
is,  in  my  judgment,  important. 

The  other  important  feature  of  the  transaction  which  I  ought  to  comment 
upon  is  that  about  one-fifth  of  the  new  capitalization  is  taken  at  par  by  gentle- 
men not  heretofore  identified  with  the  property.  The  property  has  reached 
a  size  and  magnitude,  and  circumstances  are  such,  that  some  move  of  this 
sort  is,  in  my  judgment,  absolutely  necessary  for  my  stockholders,  and  I  do 
not  want  figureheads  with  me.  I  want  gentlemen  who  have  got  their  money 
invested,  the  same  as  we  have.  A  few  men  have  built  up  this  property,  but 
there  is  as  much  to  be  done  in  the  future  as  there  ever  has  been  in  the  past. 
One-half  of  its  mileage  below  Fifty-Ninth  Street  is  still  operated  by  horses — 
more  horse  car  mileage  than  there  is  now  in  all  the  rest  of  the  United 
States. 

The  proposition  now  submitted  to  our  stockholders  has  come  to  us  from 
gentlemen  who  have  profoundly  investigated  the  whole  matter,  who  believe 
in  the  future  of  these  properties,  and  who  expect  to  stand  by  them.  They 
have  made  their  organization  in  such  a  way  as  to  enable  them  to  carry  out 
this  transaction  and  any  other  that  may  hereafter  seem  to  be  in  the  interest 
of  the  public  and  of  these  properties.  Once  assured  of  obtaining  a  lease  of 
the  Metropolitan,  they  stand  ready  to  take  the  whole  of  the  Securities  stock 
or  any  part  of  it  that  may  be  left  after  the  privilege,  which  I  have  insisted 
upon  for  the  benefit  of  our  existing  stockholders,  has  been  satisfied. 

We  are  thus  associating  ourselves  with  sirong  men  and  strong  influences 
in  every  way  beneficial  to  us,  and  are  securing  to  ourselves  the  opportunity 
not  only  of  developing  the  roads  now  owned  to  the  fullest  extent  possible, 
but  of  engaging  in  the  further  solution  of  the  great  transportation  problem 
hereabouts  as  it  may  be  presented  in  the  public  requirements  of  the  future. 

How  important  this  phase  of  the  matter  must  be  was  forcibly  presented  to 
my  mind  when  we  bought  the  Third  Avenue  stock.  There  was  then  no 
Securities  company  to  facilitate  that  transaction,  and  but  for  the  individual 
cooperation  of  one  or  two  men  heretofore  identified  with  our  company  it 
would  have  been  impossible  for  us  to  have  obtained  a  property  which  is  now 
so  important  and  valuable  a  part  of  our  system.  It  had  to  be  done  with  bor- 
rowed money  and  upon  individual  credit. 

If  the  arrangement  now  proposed  is  approved  by  the  stockholders  of  my 
company,  they  will  find  themselves,  in  my  opinion,  in  a  much  stronger  posi- 
tion in  every  respect  than  they  have  ever  been  before,  and  they  will  give 
to  the  people  of  New  York  the  assurance  of  a  transportation  system  intelli- 
gently worked  out  upon  plans  that  will  grow  as  the  city  grows  and  meet  its 
requirements  promptly,  safely  and  completely. 

The  Interurban  Street  Railway  Company,  of  which  mention  is 
made  above,  has  the  following  officers:  President,  Thomas  P. 
Fowler;  vice-president,  Forsythe  Wickes;  secretary,  Roberts 
Walker.  Among  the  directors  of  the  company  are  Messrs.  Fowler, 
Walker  and  Wickes,  W.  H.  Baldwin,  Jr.,  Geo.  G.  Haven,  Paul  D. 
Cravath  and  Edwin  J.  Berwin.  A  gentleman  intimately  acquaint- 
ed with  the  plans  of  the  company  said,  in  a  recent  interview  with 
a  representative  of  this  paper:  "The  Interurban  Street  Railway 
Company  was  incorporated  last  year  as  a  successor  to  the  North 
Mount  Vernon  Street  Railway  Company,  whose  franchises,  prop- 
erty, etc.,  were  sold  under  foreclosure.  The  Interurban  Company 
owns  a  street  railway  line  in  Mount  Vernon,  which  connects  with 
the  system  of  the  Union  Railway  Company.  It  also  controls  by 
ownership  or  lease  franchises  for  upward  of  fifty  miles  of  streets  in 
the  borough  of  the  Bronx  and  adjoining  territory,  including  the 
franchises  of  the  Peoples  Traction  Company  and  the  franchises 
and  property  of  the  New  York,  Westchester  &  Connecticut 
Traction  Company.  The  Interurban  Street  Railway  Company 
has  a  capital  stock  of  $20,000,000,  all  of  which  will  be  owned 
by  the  Metropolitan  Securities  Company  in  case  the  proposed 
lease  takes  place.    The  company  has  no  bonded  debt. 

It  will  take  several  million  dollars  to  carry  out  the  company's 
own  plans  for  electric  railway  construction  in  this  district.  The 
difference  between  the  capital  stock  of  the  company  and  the 
money  received  from  the  Metropolitan  Street  Railway  Company 
will  be  represented  by  securities  or  obligations  in  some  form, 
all  of  which  will  be  held  by  the  Metropolitan  Securities  Com- 
pany." 

Thomas  P.  Fowler,  the  newly  elected  president  of  the  company, 
said  in  an  interview  on  Feb.  19:  "I  recently  accepted  the 
presidency  of  the  Metropolitan  Securities  Company  and  the 
Interurban  Street  Railway  Company  on  the  distinct  under- 
standing that  my  tenure  of  office  would  be  temporary.  My 
time  is  fully  occupied  with  the  affairs  of  other  corporations  with 
which  I  have  long  been  connected,  and  I  have  no  present  inten- 
tion of  resigning  the  presidency  of  the  New  York,  Ontario  & 
Western  Railway  Company.  An  important  feature  of  the  new 
Metropolitan  plan  is  that  the  very  capable  management  of  the 
past  will  be  continued  in  the  future,  not  only  of  the  lines  as  they 
now  exist,  but  also  of  the  improvements  and  extensions  which 
are  being  provided  for." 


New  Brooklyn  Rapid  Transit  Bonds 


The  directors  of  the  Brooklyn  Rapid  Transit  Company  have  de- 
cided to  recommend  to  stockholders  of  the  company  a  plan  to 
issue  a  general  mortgage  to  secure  bonds  not  to  exceed  $150,000,- 
000,  and  a  special  meeting  of  the  stockholders  of  the  company  has 
been  called  for  March  20  to  vote  on  the  proposition  of  mortgag- 
ing the  property  to  secure  the  bonds.  The  bonds  are  to  be  issued 
for  the  retirement  of  the  outstanding  bonds  of  the  company,  and 
for  the  purpose  of  acquiring  additional  property  and  securities. 
These  outstanding  bonds  amount  in  the  aggregate  to  $61,065,000, 
this  including  the  present  Brooklyn  Rapid  Transit  $7,000,000 
mortgage,  which  signifies,  therefore,  that  the  increase  in  the 
bonded  debt  of  the  company — presuming  all  the  new  bonds  are 
issued — will  be  approximately  $89,000,000. 

The  announcement  of  the  plan  to  issue  the  bonds  was  as  follows: 

The  board  of  directors  of  the  Brooklyn  Rapid  Transit  Company,  at  a 
meeting  on  Feb.  11,  unanimously  decided  to  submit  for  the  approval  of  the 
stockholders  at  a  special  meeting,  to  be  called  for  March  30,  1902,  a  mortgage 
to  secure  bonds  to  the  amount  of  not  exceeding  $150,000,000. 

The  proposed  mortgage  is  to  be  called  general  consolidated  and  collateral 
trust  mortgage,  and  the  bonds  are  to  bear  interest  at  the  rate  of  not  exceeding 
4  per  cent  per  annum.  Under  the  provisions  of  the  mortgage  the  bonds  that 
are  issued  thereunder,  other  than  those  required  for  the  retirement  of  the  out- 
standing bonds  of  the  company,  can  be  issued  and  used  only  for  the  purpose 
of  acquiring  additional  property  and  securities. 

The  Brooklyn  Rapid  Transit  Company  is  a  securities  holding  company,  and 
the  mortgage  is  to  cover  all  the  stocks  and  bonds  and  other  property  of  every 
description  now  owned  or  hereafter  to  be  acquired  by  the  company,  subject 
only  to  the  lien  of  the  present  Brooklyn  Rapid  Transit  $7,000,000  mortgage, 
provision  for  the  retirement  of  which,  as  well  as  of  the  outstanding  bonds 
of  the  other  companies  of  the  Brooklyn  Rapid  Transit  system,  at  maturity  or 
sooner,  is  made  in  this  proposed  mortgage. 

In  recommending  to  stockholders  a  mortgage  for  so  large  an  amount,  the 
directors  have  considered  the  rapidly  increasing  growth  of  Brooklyn  and  the 
country  adjacent,  and  the  present  inability  of  the  company's  elevated  and 
surface  railways  to  properly  fulfil  their  duties  to  the  public  without  a  large 
increase  of  power,  equipments,  improvements  and  extensions,  and  since 
everything  indicates  a  continuance  of  this  growth  the  directors  believe  it  to 
be  the  duty  of  the  company  to  make  proper  provision  therefor  from  time  to 
time  as  its  development  suggests.  In  order  to  accomplish  this  the  directors 
have  presented  a  plan  which  in  their  judgment  will  be  elastic  enough,  broad 
enough,  cohesive  enough,  and  uniform  enough  to  accomplish  the  object,  and 
this  plan  is  embodied  in  the  proposed  mortgage,  the  terms  of  which  are 
described  above. 

The  directors  also  believe  that  one  class  of  bonds,  eventually  covering  the 
entire  system  by  replacing  all  other  liens,  and  which  can  be  sold  from  time 
to  time  as  the  growth  of  the  business  shall  require,  will  simplify  and 
strengthen  the  company's  finances  and  enhance  the  value  of  the  property  to 
the  stockholders.  Out  of  the  $150,000,000  of  bonds  authorized  provision  is  made 
for  the  practical  retirement  at  maturity,  or  sooner,  if  advisable,  of  all  the 
various  issues  of  bonds  of  the  companies  of  the  Brooklyn  Rapid  Transit  sys- 
tem, amounting  in  the  aggregate  to  $61,065,000,  including  the  $7,000,000  of 
Brooklyn  Rapid  Transit  bonds  referred  to  above. 

Both  President  Greatsinger  of  the  company  and  H.  H.  Porter, 
a  director  of  the  company,  subsequently  made  statements  in  which 
they  referred  to  the  rapid  growth  of  Brooklyn  and  the  demands 
for  increased  facilities,  but  neither  threw  any  light  on  the  many 
deals  for  the  acquisition  of  new  properties  that  were  reported  in 
the  press.  What  future  acquisition  the  Brooklyn  Rapid  Transit 
will  make — and  it  is  reported  that  the  Coney  Island  &  Brooklyn 
Railroad  and  New  York  &  Queens  County  Railway  are  to  be 
bought,  and  that  the  company  will  bid  for  the  construction  of  the 
tunnel  under  the  East  River — there  is  no  denying  the  fact,  as 
President  Greatsinger  has  said,  that  important  improvements 
must  be  made  in  order  to  keep  up  with  the  traffic  demands.  The 
opening  of  the  new  bridge  in  the  eastern  part  of  Brooklyn  will 
call  for  many  changes  in  the  operation  of  the  company's  Eastern 
District  lines,  and  the  construction  of  the  new  tunnel  under  the 
East  River  by  the  city,  the  construction  of  the  Pennsylvania  Rail- 
road tunnel,  the  opening  of  the  third  bridge  and  other  important 
improvements  now  under  way  will  evolve  on  the  management  of 
the  company  many  questions  for  the  solution  of  which  too  early 
preparation  can  not  be  made. 

At  a  relatively  short  distance  from  the  Brooklyn  end  of  the 
bridge  that  is  soon  to  be  opened  there  lies  a  practically  unde- 
veloped territory,  to  which  migration  will  be  induced  because  of 
cheap  rents  and  improved  facilities  for  reaching  the  thickly  popu- 
lated east  side  of  New  York,  the  present  ferry  and  car  service 
offering  no  inducement  for  those  who  consider  expediency.  As 
the  running  of  the  surface  cars  over  the  present  bridge  induced 
migration  to  the  East  New  York  section  of  Brooklyn  because  of 
the  transportation  conveniences,  so  the  new  bridge  in  the  Eastern 
District  will  induce  migration  to  the  great  section  north  of 
Broadway,  Brooklyn,  and  to  Queens  County.  The  establishment 
last  summer  of  through  lines  from  the  eastern,  or  Williamsburgh 
and  Greenpoint,  section  of  the  city  to  Coney  Island,  shows  that 
the  company  appreciates  the  traffic  possibilities  of  this  section. 


February  22,  1902.] 
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Inter  urban  Street  Railways  in  Massachusetts 

The  interurban  street  railways  centering  in  Worcester  are  de- 
signed to  give  Massachusetts  something  it  has  never  had  in 
street  railways.  They  are  to  link  Worcester  with  Boston  on  the 
east,  Providence  on  the  south,  and  Hartford  on  the  west. 

The  proposition  of  the  promoters  is  to  compete  with  the  steam 
railroads,  and  local  business  is  given  only  secondary  consideration. 
This  is  the  first  time  in  New  England  that  anything  in  the  way  of 
interurban  street  railways  has  been  attempted  on  so  large  a  scale 
as  that  which  is  proposed.  There  have  been  street  railway  lines 
built  and  operated  on  much  the  same  lines  as  it  is  proposed  to  oper- 
ate these,  but  they  were  in  the  nature  of  preliminaries. 

Although  there  is  a  separate  corporation  for  each  line,  much  of 
the  stock  of  all  three  corporations  is  held  by  the  same  persons. 
First  in  the  field  was  the  Boston  &  Worcester  Street  Railway 
Company,  which  is  just  now  beginning  the  actual  work  of  con- 
structing the  road.  The  Hartford  &  Worcester  Street  Railway 
Company,  and  the  Worcester  &  Providence  Street  Railway  Com- 
pany are  newcomers.  They  made  their  first  move  in  the  summer, 
and  they  are  now  at  work  getting  locations.  They  expect  to  be  able 
to  have  all  their  locations  soon. 

Fred  C.  Hinds  and  Charles  H.  Wilson,  of  Boston,  Thomas  C. 
Perkins,  of  Hartford,  Charles  W.  Shippee,  of  Milford,  and  others 
are  interested  in  all  the  companies.  It  is  the  intention  when  the 
roads  are  in  a  condition  to  operate  that  they  be  operated  in  har- 
mony with  each  other.  They  could  not  be  competitors,  and  they  can 
be  of  service  to  each  other  in  handling  the  through  travel. 


-  Street  Rj-.Jouru.il 

MAP  OF  PROPOSED  ROADS  FROM  WORCESTER 


The  plan  to  connect  Boston  and  Worcester  with  a  trolley  line  that 
would  run  direct  cars  at  fast  time  was  presented  in  the  summer 
of  1899  by  Edward  F.  Shaw,  son  of  former  State  Treasurer  E.  P. 
Shaw.  The  plan  was  assailed  on  all  sides  by  the  street  railway 
men  as  impracticable,  but  the  young  man  stuck  to  his  position  and 
he  made  such  good  arguments  that  he  won  over  the  skeptics.  He 
has  among  his  backers,  H.  Fisher  Eldredge,  of  Portsmouth,  N.  H., 
a  wealthy  brewer. 

This  young  man  is  at  the  head  of  James  F.  Shaw  &  Company, 
street  railway  constructors,  and  has  had  considerable  experience  in 
street  railway  building.  A  few  weeks  ago  he  resigned  from  the 
directorate  of  the  Boston  &  Worcester  Street  Railway  Company 
in  order  to  take  the  contract  to  build  and  equip  the  road.  The  job 
he  has  undertaken  is  worth  $1,500,000,  and  he  expects  to  have  it 
done  in  a  year. 

The  officers  of  the  company,  which  were  recently  elected,  are : 
President,  William  M.  Butler,  Boston ;  vice-president,  H.  Fisher 
Eldredge,  of  Portsmouth,  N.  H. ;  executive  committee,  the  presi- 
dent and  vice-president,  P.  W.  Sprague,  of  Boston,  and  W.  H. 
Trumbull,  of  Boston  ;  directors,  William  M.  Butler,  of  Boston ;  H. 
Fisher  Eldredge,  of  Portsmouth,  N.  H. ;  P.  W.  Sprague,  of  Boston ; 
Charles  C.  Pierce,  of  Brookline ;  John  J.  Whipple,  of  Brockton ;  Al- 
bion R.  Clapp,  of  Wellesley ;  Fred  C.  Hinds,  of  Newton  ;  Arthur  E. 
Childs,  of  Boston ;  Charles  W.  Shippee,  of  Milford,  and  Alexander 
B.  Bruce,  of  Lawrence.  The  other  companies  have  not  got  along 
so  far  in  their  organization. 

It  has  been  one  of  the  hardest  fights  a  Massachusetts  street  rail- 
way ever  had  to  put  up,  that  the  Boston  &  Worcester  Company 
has  made.  All  along  the  line  the  city  and  town  officials  got  the 
idea  that  the  company  had  a  whole  pile  of  money  behind  it,  and 
they  did  their  best  to  get  all  that  was  in  sight.  The  aldermen  of 
Newton,  and  the  selectman  of  Wellesley  made  propositions  that 
were  astounding     The  company  has  shown  anything  but  a  nig- 


gardly policy,  and  it  is  only  because  it  has  been  willing  to  spend 
money  that  it  has  made  any  headway  at  all.  In  the  first  place 
it  had  a  fight  in  the  State  Legislature  with  the  Boston  Elevated 
Street  Railway  Company  over  an  entrance  to  Boston,  and  lost.  Sub- 
sequently an  arrangement  was  made  to  run  the  cars  into  Boston 
over  the  tracks  of  the  Boston  Elevated  Street  Railway  Company. 
There  was  a  long  fight  about  getting  through  the  city  of  Newton, 
and  the  franchise  was  finally  granted,  after  the  company  had 
agreed  to  build  a  new  highway.  In  Wellesley  the  selectmen  have 
insisted  that  the  company  build  a  new  highway  on  both  sides  of 
the  track  and  pay  for  all  land  damages.  The  cost,  estimated  by 
the  company,  would  be  $140,000,  and  an  offer  was  made  to  pay 
$75,000  for  the  necessary  change  in  this  town.  It  has  been  a  hard 
fight  here,  and  it  was  believed  it  would  be  necessary  to  ask  the 
Railroad  Commissioner  to  compel  the  selectmen  to  grant  the  loca- 
tion on  reasonable  terms. 

The  length  of  the  run  from  Boston  to  Worcester  is  40  miles, 
practically  paralleling  the  Boston  &  Albany  division  of  the  New 
York  Central  Railroad.  The  estimated  time  for  the  run  is  two 
hours,  and  the  fare  is  placed  at  35  cents.  The  railroad  uses  a  few 
minutes  over  an  hour  for  the  run  on  the  trains  that  make  no  stops. 
The  fare  is  $1.  The  plan  of  the  Boston  &  Worcester  road  is 
to  follow,  as  far  as  is  practicable,  the  old  stage  road  called  the 
Worcester  turnpike.  When  that  road  was  built  the  stage  drivers 
were  not  afraid  of  hills.  That  makes  it  necessary  for  the  com- 
pany to  do  a  lot  of  expensive  grading. 

To  run  a  street  railway  on  20-mile-an-hour  time  through  Massa- 
chusetts means  an  expensive  roadbed.  A  50-mile  road  cannot  be 
laid  out  anywhere  in  the  interior  of  the  State  without  a  great  deal 
of  grading.  The  old  style  interurban  trolley  has  climbed  over  these 
hills,  but  they  have  to  be  cut  down  for  the  new  lines  that  are  to 
be  built. 

The  route  of  the  Boston  line  is  through  some  of  the  prettiest 
towns  in  the  State.  Leaving  Boston,  it  passes  through  Brookline, 
Newton,  Wellesley,  Natick,  Framingham,  Southboro,  West- 
boro,  Northboro,  and  Shrewsbury  to  Worcester,  where  th" 
cars  will  be  run  in  over  the  tracks  of  the  Worcester 
Consolidated  Street  Railway  Company.  A  change  in  the 
route  is  threatened  on  account  of  the  stand  of  the  select- 
men of  Southboro,  where  Charles  F.  Choate,  Jr.,  a  nephew 
of  the  Ambassador  to  England,  is  one  of  the  leading  citizens,  but 
the  general  plan  will  not  be  interfered  with.  The  Providence  & 
Worcester  Street  Railway  Company  is  well  fixed  on  the  matter  of 
locations  in  the  Massachusetts  towns.  Before  the  company  can  do 
anything  in  Rhode  Island  it  must  get  a  charter  from  the  Legislature, 
but  no  difficulty  in  getting  it  is  apprehended.  As  with  the  line  to 
Boston,  the  aim  is  not  to  strike  the  centers  of  the  towns  through 
which  it  passes,  but  to  get  to  Providence  in  the  shortest  and 
quickest  way.  Private  land  will  be  used  a  portion  of  the  way,  but 
there  is  a  most  convenient  turnpike,  the  Douglas  and  Sutton  pike, 
vvhich  the  company  intends  to  use. 

The  run  from  Worcester  to  Providence  is  to  be  approximately 
40  miles,  and  the  fare  charged  will  be  50  cents.  The  run  on  the 
New  York,  New  Haven  &  Hartford  Railroad  is  practically  the 
same  length,  and  the  fare  charged  is  $1.10.  An  arrangement  has 
been  made  with  the  Worcester  Consolidated  Street  Railway  Com- 
pany to  run  cars  over  its  tracks  into  Worcester,  and  a  similar  ar- 
rangement will  be  made  at  the  Providence  end  with  the  Union 
Traction  &  Electric  Company,  of  Providence. 

There  is  but  one  town  between  Worcester  and  Hartford  where 
the  Hartford  &  Worcester  Street  Railway  Company  is  still  without 
a  location.  That  is  the  town  of  Oxford,  where  a  location  not  more 
than  half  a  mile  is  asked  for.  It  is  possible  that  the  aid  of  the  Rail- 
road Commission  may  have  to  be  sought  to  get  this  location,  but 
the  company  feels  that  this  can  be  done,  as  it  has  locations  over  the 
rest  of  the  route.  It  is  within  the  power  of  the  State  Commission 
to  aid  street  railway  companies  when  obdurate  town  officials  inter- 
pose unreasonable  objections. 

The  proposition  to  build  a  line  between  Worcester  and  Hart- 
ford is  not  as  alluring  as  the  other  two  street  railway  propositions 
that  have  been  outlined.  The  line  must  pass  through  a  territory 
which  is  not  thickly  inhabited,  and  the  company  must  rely  on  the 
through  travel  much  of  the  way.  Another  obstacle  it  must  meet 
with  is  the  competition  of  a  suburban  street  railway  at  the  Wor- 
cester end  of  the  route.  An  attractive  feature  is  that  the  street 
railway  saves  20  miles  over  the  railroad  route,  and  it  takes  only 
half  an  hour  longer  to  make  the  run  between  the  two  cities.  The 
railroad  fare  is  $1.74,  and  the  fare  on  the  trolley  cars  will  be  75 
cents.  The  run  is  60  miles,  and  it  will  take  two  and  a  half  hours 
to  make  it. 

A  portion  of  the  line  to  be  operated  by  this  company  has  already 
been  built.  It  is  at  the  Hartford  end  and  is  called  the  Hartford. 
Manchester  &  Rockville  Street  Railway.  The  rest  of  the  line  will 
have  to  be  built.  According  to  the  original  plans  the  company  in- 
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tended  to  run  through  private  land  a  great  deal  of  the  way,  in  order 
to  make  the  line  as  short  as  possible.  Locations  on  the  highways 
have  been  secured,  but  they  will  not  all  be  made  use  of. 

The  construction  work  of  all  these  lines  will  be  very  expensive. 
Heavy  rails  are  to  be  used  to  hold  the  cars,  and  the  company 
has  promised  to  equip  the  line  with  big  and  heavy  cars  that  will 
make  the  travel  almost  equal  in  comfort  to  that  of  the  railroads  in 
the  winter,  and  better  than  it  in  summer. 



The  Terms  of  the  Atlanta  Consolidation  Ordinance 


As  has  already  been  noted,  the  main  provisions  in  the  ordinance 
that  granted  permission  for  the  consolidation  of  the  Atlanta  Rail- 
way &  Power  Company,  Atlanta  Rapid  Transit  Company,  Georgia 
Electric  Light  Company  and  Atlanta  Steam  Heating  Company 
are  those  that  provide  for  the  payment  to  the  city  of  $50,000  in 
cash  within  thirty  days  after  the  passage  of  the  ordinance,  and 
those  that  provide  for  the  payment  to  the  city  of  the  following 
yearly  percentages  of  gross  receipts:  For  the  first  three  years, 
beginning  with  1902,  1  per  cent  per  annum  of  its  receipts  in  and 
without  the  city  of  Atlanta;  for  the  following  twenty  years  2  per 
cent  per  annum  of  said  receipts;  and  thereafter  3  per  cent  per 
annum  of  the  said  receipts. 

However,  the  ordinance  of  consolidation  contains  many  other 
points  of  general  interest,  and  below  it  is  given  in  full,  only  such 
clauses  as  have  nothing  more  than  local  interest  being  omitted: 

An  ordinance  to  provide  for  the  consolidation  of  the  Atlanta  Railway  & 
Power  Company,  Atlanta  Rapid  Transit  Company,  Georgia  Electric  Light 
Company  and  Atlanta  Steam  Heating  Company,  and  for  other  purposes. 

Section  1.  The  Mayor  and  General  Council  of  the  city  of  Atlanta  do  hereby 
ordain  that  the  authority,  right,  permission  and  consent  are  hereby  granted 
to  the  Atlanta  Railway  &  Power  Company,  Atlanta  Rapid  Transit  Company, 
Georgia  Electric  Light  Company  and  Atlanta  Steam  Heating  Company,  and 
the  successors  and  assigns  of  each,  to  consolidate,  unite  and  merge  the  said 
companies,  or  any  of  them,  and  the  properties,  businesses,  stations,  lines, 
tracks,  pipes,  cables,  wires,  conduits,  rights,  privileges  and  franchises,  or  any 
part  thereof,  of  said  companies  or  any  of  them,  in  such  form  and  manner,  ac- 
cording to  such  plan,  at  such  time  or  times,  and  upon  such  terms  as  the  com- 
panies entering  into  such  consolidation  may  desire  or  deem  to  their  best  in- 
terests. In  order  to  fully  and  effectually  accomplish  such  consolidation,  au- 
thority, power  and  consent  are  hereby  granted  to  each  of  said  companies,  its 
successors  and  assigns,  to  sell,  dispose  of,  lease,  assign,  set  over,  transfer  and 
convey  all  or  any  part  of  its  business,  property,  stations,  lines,  poles,  pipes, 
conduits,  tracks,  rights,  privileges  and  franchises,  and  the  said  rights,  privi- 
leges and  franchises  so  assigned,  set  over,  transferred  or  conveyed  are  hereby 
regranted  and  reconsented  by  the  city  of  Atlanta  to  the  persons  or  company  to 
which  the  Same  are  assigned,  transferred  or  conveyed  them  and  their  heirs, 
successors  and  assigns,  upon  the  same  terms  and  conditions  contained  in 
said  grants,  except  as  the  same  may  be  here  modified. 

Section  6.  Be  it  further  ordained,  that  the  general  ordinance  on  the  subject 
of  street  railways  and  their  operation  and  control,  approved  Aug.  22,  1899, 
and  contained  in  the  city  code,  sections  1351  (a)  to  1351  (m),  both  inclusive, 
be  and  the  same  are  hereby  repealed.  It  is  also  ordained  and  agreed  that  said 
consolidated  company,  its  successors  and  assigns,  shall  be  allowed  to  haul  and 
convey  freight  and  property  upon  and  over  its  railways  and  lines  in  the  city 
of  Atlanta,  subject  to  such  reasonable  rules  and  regulations  as  may  from 
time  to  time  be  adopted  by  the  Mayor  and  General  Council. 

Section  7.  Be  it  further  ordained,  that  any  and  all  provisions  contained  in 
any  general  ordinance  of  the  city,  or  in  any  section  of  the  city  code,  or  in 
any  of  the  grants  and  franchises  heretofore  made  to  or  now  owned  by  the 
Atlanta  Railway  &  Power  Company,  the  Atlanta  Rapid  Transit  Company,  the 
Georgia  Electric  Light  Company  or  the  Atlanta  Steam  Heating  Company,  pre- 
venting or  restricting  a  sale,  transfer,  disposition  or  assignment  of  any  part 
of  their  property  or  franchises,  or  providing  for  any  payment  upon  gross 
receipts,  or  forbidding,  restricting,  limiting  or  placing  penalties  upon  con- 
solidation, merger  or  sale  of  or  by  any  of  said  companies,  be  and  the  same 
are  hereby  repealed. 

Section  8.  The  city  of  Atlanta  hereby  reserves  the  right  to  condemn  such 
portions  of  the  lines  of  the  street  railways  now  held,  owned  and  operated  by 
the  Atlanta  Rapid  Transit  Company,  whether  then  held  and  owned  by  the 
Atlanta  Rapid  Transit  Company,  its  successors  or  assigns,  or  merged  into  the 
consolidated  company,  not  exceeding  five  blocks  at  any  one  place,  as  may 
be. necessary,  in  the  judgment  of  the  Mayor  and  General  Council,  for  allowing 
other  street  car  companies  to  enter  the  central  portion  of  the  city  upon  pay- 
ment of  just  compensation  to  the  railway  company  whose  tracks  are  so  con- 
demned, whether  held  by  the  Atlanta  Rapid  Transit  Company  or  the  con- 
solidated company,  its  successors  or  assigns. 

The  cWy  of  Atlanta  hereby  further  reserves  the  right  to  condemn  such  por- 
tions of  the  lines  of  street  railways  now  held,  owned  and  operated  by  the  At- 
lanta Railway  &  Power  Company,  whether  then  held  and  owned  by  the  At- 
lanta Railway  &  Power  Company,  its  successors  or  assigns,  or  merged  into 
the  consolidated  company,  not  exceeding  five  blocks,  as  may  be  necessary  for 
the  allowing  of  other  street  car  companies  to  enter  the  central  portion  of  the 
city,  upon  payment  of  just  compensation  to  said  company,  its  successors  and 
assigns. 

In  the  event  said  city  shall  permit  any  other  company  to  use  the  rights, 
powers  and  tracks  of  the  Atlanta  Rapid  Transit  Company,  the  same  shall 
be  upon  condition  that  the  company  so  using  shall  pay  a  proper  sum  for  the 
use  thereof,  the  amount  to  be  fixe.d  by  the  Mayor  and  General  Council. 


This  sum  to  be  paid  to  the  said  Atlanta  Rapid  Transit  Company,  its  suc- 
cessors and  assigns,  for  its  use  and  their  use. 

The  reservation  of  the  right  to  allow  other  companies  to  use  the  rights, 
powers  and  tracks  of  the  Atlanta  Rapid  Transit  Company  on  Peachtree  Street, 
from  Auburn  Avenue  south,  and  on  Whitehall  Street  from  Alabama  Street 
south,  to  Mitchell  Street,  is  without  prejudice  to  the  rights  and  interests  which 
the  Atlanta  Railway  &  Power  Company  has  in  such  tracks,  whether  such 
rights  and  interests  are  then  held  by  the  Atlanta  Railway  &  Power  Company, 
its  successors  or  assigns,  or  merged  into  the  consolidated  company,  but  as 
to  such  tracks  the  rights  of  each  of  said  companies  now  owning  or  having  an 
interest  therein  are  to  stand  and  be  treated  as  they  now  are  in  the  separate 
companies  just  as  if  they  had  not  been  consolidated,  whether  such  rights  are 
then  held  by  said  separate  companies,  or  their  successors  or  assigns,  or 
merged  in  the  consolidated  company. 

It  is  intended  hereby  that  the  rights  of  condemnation  herein  reserved  shall 
not  be  in  addition  to  such  rights  as  have  been  heretofore  reserved  in  the 
separate  franchises,  but  in  lieu  thereof. 

Section  10.  Be  it  further  ordained,  that  said  consolidated  company,  its 
successors  and  assigns,  are  hereby  granted  the  right  and  permission  to 
physically  connect,  merge  and  consolidate  the  said  properties  which  it  may 
acquire  wherever  it  desires,  and  to  construct  and  lay  such  double  tracks, 
curves,  switches,  connection,  wires,  tracks,  etc.,  as  it  may  from  time  to  time 
deem  proper  for  this  purpose,  or  for  the  purpose  of  rendering  efficient  service, 
and  to  straighten  out  the  kink  in  its  track  and  lines.  The  right  to  con- 
struct and  lay  tracks  granted  hereby  is  intended  to  be  confined  to  the  streets 
within  the  present  system  of  the  company,  and  is  not  intended  to  grant  the 
right  to  construct  new  lines  or  to  build  tracks  upon  streets  or  sections  of 
streets  not  now  occupied  by  street  railways  without  the  further  consent  of  the 
Mayor  and  General  Council,  it  being  the  intention  to  allow  the  full  and  com- 
plete consolidation  of  the  companies  hereinbefore  referred  to  and  their 
properties  whereby  the  freest  possible  use  and  profit  thereof  may  result  to 
said  consolidated  company,  and  so  that  said  company  may  consolidate,  control 
and  operate  all  of  said  properties,  as  it  may  desire,  subject  only  to  proper 
police  laws  and  restrictions. 

(a)  .  Said  consolidated  company  shall  within  thirty  days  following  the  fact 
of  such  consolidation  pay  into  the  treasury  of  the  city  of  Atlanta  the  sum 
of  $50,000. 

(b)  .  Said  consolidated  company,  its  successors  or  assigns,  shall  also  be  bound 
to  pay  on  or  before  the  first  day  of  February  of  each  year,  beginning  with 
the  year  1903,  into  the  treasury  of  the  city  of  Atlanta,  the  following  per- 
centages upon  the  gross  amounts  received  by  said  company,  its  successors  and 
assigns,  from  car  fares  and  tolls  for  passengers  and  property,  or  the  sale  or 
supply  of  electric  current  for  light,  heat  and  power,  and  the  sale  or  supply  of 
steam  heat,  whether  such  receipts  be  carried  within  or  without  the  limits  of 
the  city  of  Atlanta,  to  wit:  For  the  first  three  years,  beginning  with  1902,  1 
per  cent  per  annum  of  said  receipts;  for  the  following  twenty  years,  be- 
ginning with  the  year  1905,  2  per  cent  per  annum  of  said  receipts;  and 
thereafter,  3  per  cent  per  annum  of  said  receipts. 

(c)  .  The  Mayor  and  General  Council  shall  appoint  or  provide  for  a  com- 
mittee or  board  to  make  examinations  of  the  books  and  records  of  said  com- 
pany, to  ascertain  the  amount  of  its  said  gross  receipts,  and  make  report  there- 
of to  the  General  Council  prior  to  Feb.  1  of  each  year;  and  said  company  shall 
also  on  or  before  the  first  day  of  February  file  a  statement  of  such  gross  re- 
ceipts sworn  to  by  an  officer  of  the  company.  Said  statement  and  report  shall 
cover  the  calendar  year;  that  is,  from  Jan.  1  to  Dec.  31  of  the  year  preceding 
each  February  at  which  said  reports  and  statements  are  made. 

(d)  .  The  payment  of  a  percentage  of  gross  receipts  above  provided  for  shall 
be  in  lieu  of  specific,  occupation,  license,  excise,  special  franchise  tax  not  in- 
cluded in  ad  valorem  taxes  or  charges  by  the  city  of  Atlanta,  and  in  full  of  all 
money  demands  or  charges  whatever,  except  ad  valorem  taxes,  paving  charges 
as  now  provided  by  law,  and  bridge  rentals,  and  whatever  shall  be  at  any  time 
required  or  exacted  on  any  of  said  accounts,  or  any  account  other  than  ad 
valorem  taxes,  paving  charges  and  bridge  rentals,  shall  operate  to  reduce  to 
that  extent  the  amounts  due  from  the  percentages  above  provided  for. 

(e)  .  The  said  consolidated  company  shall,  for  the  purpose  of  giving  one 
continuous  ride  inside  the  city  of  Atlanta  from  a  point  on  one  of  its  lines, 
which,  however,  does  not  carry  the  passengers  on  a  parallel  line  or  in  the 
same  general  direction  from  which  he  came,  grant  one  transfer  ticket  on  the 
payment  of  one  full  fare,  provided  such  transfer  is  requested  at  the  time  of 
payment  of  the  fare,  provided  the  company  shall  have  the  right  to  make  such 
reasonable  rules  arid  regulations  as  to  limited  time  in  which  they  are  used, 
so  that  they  will  be  available  only  for  the  first  connecting  car,  and  as  to  any 
other  matters  necessary  or  proper  to  protect  said  company  from  imposition  or 
abuse  or  assignment  of  such  transfers,  and  to  avoid  liability  in  damages  from 
mistakes  by  employees  in  regard  to  said  transfers. 

Section  12.  Be  it  further  ordained  that  the  terms  of  this  ordinance  shall  be 
accepted  by  said  consolidated  company  upon  its  formation,  so  as  to  bind  it 
to  the  terms  hereof,  and  the  provisions  of  this  ordinance  shall  not  be  effective 
until  so  accepted.  It  is  further  understood  and  intended  hereby  that  wherever 
the  name  "consolidated  company"  is  used  herein  it  means  that  company  into 
which  the  companies  above-named,  or  any  two  or  more  of  them,  are  consoli- 
dated, merged  or  united,  whether  one  of  the  existing  companies  or  a  new 
company;  provided  that  no  benefit  hereunder  and  no  repeal  of  any  ordinance 
or  part  thereof  made  hereby  shall  accrue  or  apply  to  any  of  said  companies 
not  included  in  said  consolidated  company,  but  as  to  any  company  which  does 
not  come  into  the  consolidation  provided  for  hereby,  the  city  shall  and  does 
preserve  all  said  ordinances  and  all  powers  and  rights  which  the  city  now  has 
or  may  hereafter  acquire. 

Section  13.  Be  it  further  ordained,  that  should  the  city  of  Atlanta  ever  at 
any  time  construct,  lease,  purchase,  acquire,  hold,  own,  use  or  operate  an 
electric  lighting  or  power  plant,  then  the  percentages  hereinbefore  provided  to 
be  paid  by  said  consolidated  company  shall  abate  as  to  the  gross  receipts 
derived  from  the  business  of  supplying  electric  current,  and  shall  forever  after 
be  uncollectable,  and  the  city  of  Atlanta  from  then  on  cease  to  be  entitled  to 
any  percentages  or  other  sums  whatever,  on  account  of  the  business  of  supply- 
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ing  electric  current  of  said  consolidated  company,  its  successors  and  assigns. 

Section  14.  Be  it  further  ordained,  that  all  laws,  ordinances,  resolutions, 
or  parts  thereof,  as  well  as  provisions  in  other  grants  and  franchises,  in  con- 
flict herewith  be   and  the  same  are  hereby  repealed. 

The  following  directors  of  the  Georgia  Railway  &  Electric 
Company,  which  is  the  successor  of  the  consolidated  companies, 
have  been  chosen:  H.  M.  Atkinson,  Dr.  R.  D.  Spalding,  Dr. 
A.  W.  Calhoun,  G.  T.  Dodd,  W.  P.  Inman,  Anthony  Murphy, 
J.  C.  Hallman,  Judge  J.  L.  Hopkins,  Forrest  Adair,  F.  E.  Block, 
A.  E.  Thornton  and  E.  P.  Black.  It  is  probable  that  the  director- 
ate will  be  increased,  though.  D.  A.  Bclden,  who  has,  up  to  this 
time,  had  charge  of  the  Atlanta  Railway  &  Power  Company,  will, 
it  is  understood,  be  general  manager  of  the  new  company,  and 
will -have  personal  supervision  of  all  the  changes  and  improve- 
ments that  are  to  be  made. 



The  Boston  Suburban  Electric  Companies 


Over  99  per  cent  of  the  stock  of  the  Newton  &  Boston,  Common- 
wealth Avenue,  Wellesley  &  Boston,  and  the  Lexington  &  Boston 
street  railway  companies  has  been  exchanged  for  stock  of  the  Bos- 
ton Suburban  Electric  Companies,  a  voluntary  organization  formed 
after  the  manner  of  the  Massachusetts  Electric  Companies,  with 
25,000  preferred  shares  and  20,000  common  shares,  having  no  par 
value. 

The  Boston  Suburban  Electric  Companies  operates  more  than 
80  miles  of  track,  extending  from  Needham,  on  the  south,  to 
Lowell,  on  the  north,  and  connecting  with  the  Boston  Elevated 
Railway  at  six  junction  points.  The  lines  are  all  located  within 
a  thickly  populated  district. 

The  company  has  recently  secured  control  of  the  Waltham  Gas 
&  Electric  Light  Company,  and  the  exchange  of  stock  is  now  being 
made  on  the  basis  of  two  shares  of  preferred  and  one-half  of  com- 
mon of  the  Boston  Suburban  Company  for  each  share  of  Waltham 
Gas  stock.  The  Waltham  company  is  capitalized  for  $175,000  stock 
and  $50,000  bonds.  The  plant  will  now  be  used  as  a  power  station 
for  the  Newton  and  Waltham  lines,  besides  supplying  power  and 
light  through  the  Waltham  municipality. 

The  preferred  stock  of  the  Boston  Suburban  Company  is 
selling  at  88,  and  the  common  at  25^.  The  first  quarterly  dividend 
will  be  paid  on  the  preferred  stock  April  1,  and  will  amount  to 
1  per  cent. 

■  

Chicago  Elevated  Roads  Taxed  as  Railroads 


According  to  a  recent  decision  rendered  by  Judge  Tuley  in  Chi- 
cago, the  elevated  roads  of  Chicago  are  to  be  assessed  by  the 
State  Board  of  Equalization,  as  are  the  steam  roads  in  the  State, 
and  not  by  the  local  assessors,  as  are  the  street  railways  of  the  city 
of  Chicago.  The  only  point  at  issue  in  the  suit  was  as  to  which 
valuation  was  the  legal  one — that  made  by  the  State  Board  or  that 
by  the  local  assessors.    The  judge  in  his  decision  said,  in  part: 

"It  is  their  charter  under  the  law  which  they  organize  that  deter- 
mines their  character.  The  elevated  roads  could  not  have  been 
organized,  if  they  had  so  desired,  as  street  railways  under  the 
general  railroad  act,  nor  do  they  become  street  railways  because 
they  perform  some  or  all  of  the  functions  of  a  street  railroad. 

"The  'Illinois  Central  and  others  have  tracks  devoted  solely  to 
suburban  traffic,  over  which  they  perform  all  the  functions  of  the 
street  railways,  yet  they  do  not  become  street  railways  by  reason 
thereof.  The  elevated  railroad,  organized  under  the  general  rail- 
road incorporation  law,  may  carry  passengers  or  freight,  or  per- 
form all  the  functions  and  purposes  of  the  street  railroad,  but-  does 
not  become  thereby  a  street  railroad  for  the  purpose  of  taxation 
or  for  any  other  purposes." 



A  Trip  Around  the  St.  Charles  Belt 


The  New  Orleans  and  Carrollton  Light  &  Power  Company  has 
issued  a  handsome  little  pamphlet  containing  a  short  description 
of  "A  Trip  Around  the  St.  Charles  Belt,"  illustrated  by  many 
handsome  half-tones  of  the  views  seen  en  route.  Many  of  the 
objects  of  interest  in  New  Orleans  may  be  seen  to  good  advan- 
tage and  with  perfect  comfort  from  the  street  cars  of  the  city, 
and  no  more  comfortable  manner  of  making  a  tour  of  observa- 
tion could  be  found  than  on  the  well-equipped  cars  of  the  railway 
company. 


Enclosed  Fuse  Indicator 


The  new  indicator  recently  brought  out  by  the  D.  &  W.  Fuse 
Company,  Providence,  R.  I.,  for  their  enclosed  fuses  is  quite  unique 
among  this  class  of  apparatus.  It  has  been  designated  the  "Bull's- 
Eye  Indicator"  on  account  of  its  appearance  and  construction,  and 
apparently  its  operation  is  extremely  satisfactory  in  every  way 
since  it  is  flashless,  quiet  and  reliable.  On  the  side  of  the  fuse  is 
pasted  a  label  containing  the  voltage  and  ampere  capacity,  and  in 
the  center  a  small  circle  or  bull's-eye.  Before  blowing  this  bull's-eye 
is  clear,  but  as  soon  as  the  fuse  breaks  down  the  center  of  the  circle 
becomes  blackened,  indicating  at  a  glance  the  condition  of  the  fuse. 
The  device  has  been  adopted  as  standard  by  the  D.  &  W.  Fuse  Com- 
pany, having  already  met  with  general  approval,  and  is  now  being 
placed  on  all  its  fuses. 



Electric  Railways  for  Industrial  Purposes. 


These  have  long  been  recognized  as  a  great  help  for  the  differ- 
ent industries,  as,  for  instance,  in  and  around  manufacturing  plants 
and  power  stations,  for  contractors'  purposes,  and  for  all  general 
uses  for  which  a  railroad  could  be  used  to  advantage. 

Electric  power  is  now  in  most  cases  so  easily  to  be  had  that  the 
surplus  electric  power  can  be  used  with  little  or  no  additional 
expense,  and  so  is  preferable  to  animal  or  steam  power.  Among 
the  firms  that  have  given  this  class  of  road  special  attention  is  the 
well-known  firm  of  Arthur  Koppel,  New  York.  This  firm  has 
built  many  electric  roads  for  industrial  purposes,  and  has  also 
developed  portable  electric  railroads,  thus  making  electric  rail- 
roads available  for  people  who  have  to  use  it  at  different  places, 
and  at  each  place  for  a  comparatively  short  time. 

The  Arthur  Koppel  portable  electric  railway  can  be  laid  down 
and  completely  equipped  within  just  as  short  a  time  as  the  ordi- 
nary portable  railways  using  animal  power.  All  the  parts  compos- 
ing this  equipment  are  light  and  easily  handled.  Every  detail  is 
worked  out  so  that  there  is  no  difficulty,  and  even  specially  con- 
structed and  patented  cars  for  stringing  the  trolley  wire  enter  into 
the  equipment. 

These  electric  railways  have  been  built  by  Arthur  Koppel  in  many 
different  countries  and  for  many  different  purposes,  as  for  instance, 
factory  roads,  bringing  the  raw  material  into  the  plant,  carrying 
the  different  materials  around,  and  finally  taking  the  finished 
product  to  the  station,  for  contractors,  for  plantations,  and  even 
for  passenger  traffic.  To  give  interested  parties  who  are  not  well 
acquainted  with  this  type  of  railroad  an  opportunity  to  get  ac- 
quainted with  these  industrial  electric  roads,  their  working  and 
their  equipment,  the  above-named  firm  has  put  up  in  its  office 
at  66  Broad  Street  an  exact  model  of  such  an  electric  road  in  one- 
tenth  actual  size.  This  road  is  equipped  with  track,  overhead 
system,  electric  locomotive  and  many  different  types  of  cars,  in- 
cluding coal,  flat,  plantation,  contractors',  etc.,  as  well  as  passen- 
ger cars. 

This  firm  has  also  issued  a  special  catalogue  relating  to  these 
electric  railroads,  which  will  be  mailed  upon  application. 



Bridges  Guarded  at  Indianapolis 


The  West  Washington  Street  bridge  at  Indianapolis  broke 
down  under  the  weight  of  a  trolley  car  Jan.  16,  as  announced 
previously  in  these  columns.  The  accident  was  a  fortunate  one, 
however,  for  the  company  and  public,  for  the  work  car  and  trailer 
which  broke  the  bridge  carried  no  passengers.  A  car  full  of  pass- 
engers had  passed  over  the  bridge  just  previous.  This  was  one  of 
the  most  important  bridges  from  a  street  railway  standpoint  in 
the  city,  being  on  the  street  which  directly  connects  the  main 
car  house  and  shops  with  the  center  of  town.  The  bridge  which 
proved  defective  is  being  taken  down  and  a  report  on  the  factor 
of  safety  of  all  the  other  bridges  in  the  city  is  being  prepared  for 
the  city  by  the  Pittsburg  Testing  Laboratory  though  T.  L.  Con- 
dron,  its  consulting  engineer  located  at  Chicago.  Pending  this 
report  a  policeman  has  been  placed  at  all  the  bridges  in  the  city 
to  prevent  more  than  one  team  or  car  from  crossing  at  a  time. 


The  Mornington  Tramway  Company,  Ltd.,  which  operates  a 
cable  line  between  Dunedin  and  Morningdon,  New  Zealand,  on 
the  first  of  the  year  issued  a  very  pleasant  souvenir  to  its  patrons, 
among  other  things  wishing  them  a  first-class  season  "on  the  rail- 
way of  life."  The  New  South  Wales  Government  Tramways  also 
issued  a  New  Year's  card  giving  some  views  of  the  company's 
lines.  These  little  remembrances  will  probably  aid  considerably 
in  keeping  the  good  will  of  the  public  for  the  roads  concerned. 
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Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau,  Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  FEB.  10,  IQX>2. 

692,817.  Electric  System  for  Railways;  Daniel  S.  Bergin, 
Chicago,  111.  App.  filed  May  II,  iqoi.  The  contact  plow  is  con- 
nected with  the  bottom  of  the  car  through  a  slip  joint,  which  per- 
mits the  car  to  rise  and  fall  without  altering  the  position  of  the 
contacts. 

692,851.  Trolley  Harp  and  Wheel;  William  A.  Heller,  Muske- 
gon, Mich.  App.  filed  Oct.  29,  1901.  The  trolley  harp  is  provided 
with  upwardly  extending  angular  side  pieces,  the  inner  face  of 
which  approach  each  other  most  nearly  at  points  directly  above  the 
axis  of  the  trolley  wheel  and  recede  from  each  other  forward  and  in 
rear  of  said  point  to  facilitate  rounding  curves  and  yet  hold  the 
wheel  on  the  wire. 

692,898.  Electric  Railway  System ;  Byron  E.  Osborn,  Auburn, 
N.  Y.  App.  filed  May  13,  1897.  A  hollow  conduit  of  conducting 
material  is  located  on  the  surface  of  the  roadway  and  contains  the 
main  conductor.  The  conduit  is  divided  into  sections,  which  are 
energized,  as  the  car  proceeds,  by  electromagnetic  switches  in 
boxes  immediately  beneath  the  conduit. 


PATENT  NO.  692,851 


692,914.  Car  Bolster ;  Ralph  V.  Sage,  Westmont,  Pa.  App.  filed 
Dec.  10,  1901.  A  bolster  consisting  of  a  combined  top  and  side 
member  made  of  a  plate  bent  into  channel  form,  the  sides  being 
deeper  at  the  center  than  at  the  end. 

692,938.  Car  Track  Sanding  Device ;  Abraham  L.  Sprague,  Mil- 
ton, Mass.  App.  filed  July  12,  1901.  The  box  is  provided  with  a 
rotating  wheel  having  inner  and  outer  buckets  which  distribute  the 
sand  without  the  aid  of  valves. 

692,974.  Combined  Underground  and  Overhead  Electric  Rail- 
way; Daniel  S.  Bergin,  Chicago,  111.  App.  filed  March  27,  1901. 
The  car  is  fitted  with  a  trolley  pole  and  a  contact  plow  which  are 
connected  together  in  a  circuit  with  the  motor,  so  that  the  car  can 
co-operate  either  with  a  conductor  overhead  or  one  underground 
when  necessity  arises. 

693,160.  Body  Bolster  for  Railway  Cars;  Morse  B.  Schaffer,  St. 
Louis,  Mo.  App.  filed  Sept.  30,  1901.  A  cast  car  bolster  having  its 
walls  curved  for  the  purpose  of  avoiding  undue  strains  in  casting 
the  bolster. 

693,168.  Hose  Bridge;  De  Calvus  Smith.  Colebrook,  Ohio.  App. 
filed  Nov.  6,  1901.  The  two  sections  of  the  bridge  are  hinged  to- 
gether, the  opening  for  the  hose  occurring  beneath  the  hinge  and 
the  parts  having  lateral  brackets  by  which  they  may  be  secured 
to  the  rail. 

693,185.  Switch-Throwing  Device;  Peter  L.  Swank,  Conemaugh, 
Pa.  App.  filed  Oct.  17,  1901.  Consists  in  connecting  the  switch 
tongues  to  rods  arranged  at  the  side  of  the  track  and  connecting 
these  rods  to  transversely  extending  shafts  or  cranks  arranged 
underneath  the  rails  and  having  oppositely  disposed  bell  cranks,  to 
which  are  connected  depressible  actuating  bars  adapted  to  be  en- 
gaged by  the  throwing  mechanism  carried  by  the  car. 

693,210.  Railroad  Track  Structure ;  Victor  Angerer  and  Edward 
Samuel,  Philadelphia,  Pa.  App.  filed  Nov.  21,  1896.  A  diamond- 
shaped  plate  is  set  into  that  portion  of  the  structure  where  the 


rails  cross,  the  plate  having  flangeways  cut  therein,  forming  four 
diamond-shaped  projections. 

693.219.  Truck  frame;  Arthur  B.  Bellows,  Pittsburg,  Pa.  App. 
filed  May  7,  1901.  The  trolley  harp  is  pivotally  connected  with 
ing  the  central  body  portion,  the  I-beam  having  the  lower  parts  of 
its  end  portions  cut  away,  the  upper  parts  and  top  flanges  of  the 
end  portions  being  bent  to  form  pedestals. 

693.220.  Truck  Bolster ;  Arthur  B.  Bellows,  Pittsburgh,  Pa. 
App.  filed  Nov.  9,  1 901.  A  truck  bolster  having  its  body  formed  of 
flanged  rolled  shapes,  the  exterior  flanges  being  cut  away  from  the 
end  of  the  shapes,  and  having  exterior  vertical  guides  secured  to 
the  webs  of'the  shapes  at  the  cut-away  portions. 

693,239.  Automatic  Motor  Car  Life  Saver;  George  O'K.  S. 
Conway,  Stonefield,  Quebec,  Can.  App.  field  Feb.  13,  1901.  The 
fender  is  mounted  to  yield  when  struck  by  an  object,  the  motion 
being  utilized  to  cut  off  the  power  and  apply  the  brakes. 

693,244.  Electric  Railway  Construction ;  Frank  P.  Derr,  Balti- 
more, Md.    App.  filed  Sept.  11,  1901.  Details. 

693,309.  Trolley  Head ;  Douglas  A.  Petrie,  Duluth,  Minn.  App. 
filed  May  7,  1901.  The  trolley  harp  is  pivotally  connected  with 
the  pole,  so  as  to  give  the  wheel  a  sidewise  movement  independent 
of  the  pole. 

693.351.  Overhead  Trolley  Electric  Railway;  Bert.  D.  Gilson, 
Alexandria,  Ind.    App.  filed  June  3,  1901.  Details. 

■  

PERSONAL  MENTION 


MR.  NORMAN  McD.  CRAWFORD,  general  manager  of  the 
Hartford  Steel  Railway  Company,  has  been  appointed  receiver  of 
the  Eddy  Electric  Company,  whose  plant  is  at  Windsor,  Conn. 

MR.  FRANCIS  A.  PRATT,  for  many  years  president  of  the 
Pratt  &  Whitney  Company,  of  Hartford,  Conn.,  died  suddenly 
of  apoplexy  on  Feb.  10,  after  two  years  of  failing  health.  Mr. 
Pratt  was  born  in  Woodstock,  Vt,  in  1827. 

MR.  R.  N.  BARROWS  has  resigned  as  purchasing  agent  of 
the  Washington  Traction  &  Electric  Company,  of  Washington,  D. 
C,  which  position  he  has  filled  for  some  time  past,  and  has  ac- 
cepted a  position  with  the  Westinghouse  Electric  &  Manufacturing 
Company.   Mr.  Barrows  will  be  located  at  Pittsburgh. 

DR.  SAMUEL  F.  GEORGE,  president  of  the  Fort  Wayne, 
Dayton  &  Cincinnati  Traction  Railroad  Company,  is  paying  a 
visit  to  New  York.  While  in  the  city  Dr.  George  will  make  his 
headquarters  at  the  Astor  House.  Plans  for  extension  now  being 
completed  will  make  his  road  the  longest  electric  line  in  the 
country. 

MR.  H.  R.  NEWKIRK,  formerly  of  Wendell  &  MacDuffie, 
has  become  connected  with  C.  J.  Harrington  &  Co.,  dealers  in 
electric  light  and  telephone  supplies,  of  15  Cortlandt  Street,  New 
York.  This  firm  will  handle  all  kinds  of  railway  supplies,  and 
will  also  have  special  facilties  for  taking  care  of  the  export  trade. 

MR.  GEORGE  MULHERN,  general  superintendent  of  the 
Cleveland  City  Railway  Company,  celebrated  the  fifty-ninth  anni- 
versary of  his  birth,  and  the  fortieth  anniversary  of  his  connection 
with  the  street  railway  system  of  Cleveland,  at  the  Hollenden  Hotel 
a  few  evenings  ago.  Mr.  Mulhern  ventured  the  opinion  that  he  is 
the  oldest  street  railway  man  in  point  of  service  in  the  country. 
Mr.  Edwin  Duty,  superintendent  of  the  Cleveland  Electric  Railway 
Company,  who  died  a  short  time  ago,  was  older  in  the  service  by  a 
few  months  than  Mr.  Mulhern. 

MR.  JAMES  J.  FITZGERALD,  for  the  past  two  years  private 
secretary  to  Mr.  Henry  A.  Everett,  and  statistician  of  the  Everett- 
Moore  syndicate,  has  resigned  to  accept  a  position  with  Feder, 
Holtzman  &  Co.,  a  leading  Cincinnati  bond  house.  Mr.  Fitz- 
gerald was  with  the  Montreal  Street  Railway,  of  Montreal,  Que., 
for  seven  years,  and  is  exceedingly  well  informed  on  street  rail- 
way earnings  and  values.  Mr.  Fitzgerald  will  have  charge  of  the 
street  railway  bond  department  of  the  company  with  which  he 
has  just  become  connected. 

MR.  GEO.  R.  COOK,  superintendent  of  the  Pawtucket  Street 
Railway  Company,  of  Pawtucket,  R.  I.,  and  well  known  to  street 
railway  men  throughout  the  East  as  one  of  the  pioneers  in  the 
business,  has  been  retired  on  the  sick  list  of  the  company,  and  his 
duties  have  been  transferred  to  Mr.  Raymond  R.  Smith,  formerly 
of  Sherbrooke,  Canada,  who  has  been  with  the  Rhode  Island  Sub- 
urban Company,  of  Providence,  for  a  year  or  more.  About  a 
year  ago  Mr.  Cook  had  a  stroke  of  paralysis,  and  since  that  time 
has  been  in  failing  health.  Through  the  advantages,  however, 
derived  from  the  excellent  benefit  association  now  in  operation 
by  the  Providence  railways  he  is  receiving  a  weekly  allowance, 
and  his  many  friends  will  be  glad  to  learn  that  his  future  will  be 
looked  after  by  the  association. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Feb.  19,  1902. 
The  continued  heavy  expansion  of  bank  loans  is  the  factor  of 
most  concern  in  the  money  market.  On  top  of  the  $52,000,000 
increase  of  the  fortnight  before,  last  Saturday's  statement  showed 
a  further  enlargement  of  $13,000,000.  The  movement  is  again 
explained  by  large  operations  of  a  special  character  which  require 
great  sums  of  borrowed  capital.  Following  the  recent  railroad 
bond  issues,  there  comes  the  financing  of  the  new  Metropolitan 
Securities  Company,  in  connection  with  which  $23,000,000  in  cash 
must  be  raised  to  turn  over  to  the  Metropolitan  Street  Railway 
Company.  This  amount,  until  the  new  securities  are  issued  and 
paid  for  by  the  subscribers,  must  of  course  be  borrowed,  and  the 
probabilities  are  that  the  borrowing  has  been  reflected  already  in 
the  last  few  bank  statements.  Loans  of  the  New  York  Clearing 
House  institutions  now  stand  $13,000,000  above  any  previous 
record,  and  surplus  reserve  is  down  to  the  comparatively  slender 
margin  of  $13,400,000.  This  is  a  million  more  than  was  held  a 
year  ago,  and  the  market  is  not  confronted  with  the  heavy  specu- 
lative movement  which  absorbed  credits  so  extensively  in  Febru- 
ary and  March,  1901,  These  comparisons  are  favorable  enough 
to  allay  apprehension  of  any  real  pinch  in  money  later  on  in  the 
season.  Yet  the  impossibility  of  foretelling  the  further  needs  of 
the  promoting  syndicates  throws  a  certain  element  of  doubt  into 
the  situation  which  can  not  be  ignored  even  though  present  money 
rates  are  easy  and  offerings  of  capital  rather  in  excess  of  ordinary 
demands.  In  the  circumstances  the  cessation  of  gold  exports  is  a 
natural  occurrence.  The  accumulation  of  gold  by  the  foreign 
banks  is  a  helpful  feature,  as  it  has  caused  Paris  to  cease  its  efforts 
to  divert  floating  supplies  to  the  French  market.  The  position  of 
the  international  trade  credit  is  still  uncertain,  especially  since  our 
January  trade  statement  issued  last  week  shows  one  of  the  smallest 
excesses  of  exports  oyer  imports  recorded  in  the  last  few  years. 
Reliable  opinion  is,  however,  that  the  liquidation  of  obligations 
incurred  by  American  bankers  last  spring  and  summer  has  been 
carried  pretty  well  on  toward  completion.  Locally,  the  money 
movement  presents  no  important  changes  except  that  the  return 
flow  of  currency  from  the  interior  is  visibly  slackening.  Some- 
times in  March  and  April  the  interior  banks  draw  again  upon 
their  New  York  balances,  but  it  is  unlikely  that  this  will  be  done 
to  any  considerable  extent  this  season.  Exchanges  with  the 
Treasury  are  on  a  much  more  normal  and  satisfactory  basis  than 
they  have  been  for  a  long  while  past,  so  that  altogether,  if  the 
loan  expansion  is  kept  within  bounds,  the  money  market  ought 
not  to  run  into  any  difficulties  during  the  next  month  or  so. 

The  Stock  market 

The  details  of  the  Metropolitan  money-raising  plan  are  pub- 
lished elsewhere  in  this  issue,  and  have  had  little  effect  on  the 
market  quotations  of  the  Metropolitan  shares,  which  have  re- 
mained steady  around  170-172.  The  Metropolitan  company  is 
virtually  making  to  its  stockholders  the  proposition  that  if  they 
will  put  in  more  of  their  money  to  make  the  necessary  improve- 
ments and  take  up  the  unfunded  debt,  they  will  receive  a  7  per 
cent  guaranteed  stock  and  will  be  dealt  with  generously  in  the 
apportionment  of  the  new  stock. 

The  proposed  $150,000,000  bond  issue  of  the  Brooklyn  Rapid 
Transit  has  ceased  to  attract  any  great  amount  of  interest,  partly 
because  of  the  explanation  that  the  bonds  are  only  intended  for 
sale  in  small  parcels,  as  necessity  demands,  and  partly  because  the 
speculative  parties  in  the  stock  are  evidently  intent  upon  keeping 
up  the  price  no  matter  how  much  they  may  have  to  add  to  their 
holdings.  Last  week's  decline  in  Manhattan  was  checked  by  the 
appearance  of  the  excellent  statement  of  earnings  for  the  Decem- 
ber quarter.  It  looks  very  much  as  if  the  recent  operations  have 
been  intended  to  facilitate  accumulation  of  the  stock,  which  has 
become  quite  scarce  in  the  market.  The  general  dealings  on  the 
Stock  Exchange  have  developed  nothing  of  consequence  during 
the  week.  Prices  still  are  moved  up  easier  than  they  are  down, 
but  it  is  manipulation  rather  than  real  buying  which  causes  the 
various  advances  among  individual  stocks.  The  market  would 
undoubtedly  go  higher  if  the  public  were  inclined  to  venture  in; 
but  unless  there  is  some  outside  development  to  give  them  more 
confidence  the  immediate  future  is  quite  uncertain. 

Philadelphia 

The  market  for  Union  Traction  this  week  has  reflected  some 
disappointment  that  definite  announcement  regarding  the  com- 


bination lease  "deal"  is  so  long  withheld.  A  week  ago  the  stock 
closed  at  Z7Va-  This  high  point  was  not  touched  again,  profit- 
taking  sales  causing  a  gradual  decline  to  36%.  All  is  mere  rumor 
and  street  gossip  so  far  as  the  details  of  the  company's  plans  for 
the  future  are  concerned.  The  general  opinion,  however,  for  which 
there  would  appear  to  be  some  foundation,  is  that  Union  Traction 
shares  will  be  taken  over  into  the  new  concern  on  an  arrangement 
for  a  sliding  scale  dividend  guarantee,  beginning  with  3  per  cent 
the  first  year  and  rising  steadily  to  6  per  cent.  It  is  thought,  in 
this  event,  that  the  projected  call  for  another  assessment  on  the 
present  stock  will  not  be  made.  Philadelphia  Traction  on  light 
transactions  has  sold  up  to  100,  the  highest  reached  since  last 
spring.  American  Railways  has  been  strong  on  the  quarterly 
dividend  (iJ4  per  cent)  declaration,  and  on  the  earnings  state- 
ment for  six  months  ending  Dec.  31,  which  shows  an  increase 
of  100  per  cent  in  net  earnings  over  the  period  last  year.  Rail- 
ways Company  General  has  come  in  for  a  larger  share  of  attention 
than  it  has  enjoyed  in  a  long  while,  the  price  rising  from  4%  to 
5^2.  The  advance  is  regarded  as  a  purely  speculative  move.  The 
minor  transactions  of  the  week  comprise  700  shares  of  Pittsburgh 
Traction  common  at  23*4  down  to  22^,  50  Consolidated  of  New 
Jersey  at  6814,  and  scattering  lots  of  Fairmount  Park  Transporta- 
tion (Philadelphia)  at  20^,  and  Eastern  Consolidated  at  19% 
and  20. 

In  the  bond  dealings  Electric-Peoples  Traction  4s  have  been 
active  and  have  held  their  recent  gain,  selling  at  99Y4.  Other 
smaller  sales  were  Consolidated  of  New  Jersey  5s  at  110^2,  Indian- 
apolis Railway  4s  at  85,  and  Syracuse  Rapid  Transit  5s  at  104^. 

Chicago 

Dealings  in  the  Chicago  traction  stocks  this  week  have  been 
unusually  large,  but  prices  have  moved  about  indecisively  with 
varying  changes.  City  Railway,  which  was  quoted  at  219  a  week 
ago,  fell  to  210  on  Friday,  and  then  rose  abruptly  to  2i8j4.  Union 
Traction  common  has  vacillated  between  15  and  16,  and  the  pre- 
ferred between  48^  and  49J4,  the  latter  momentarily  touching 
as  high  as  5oT4  yesterday  week.  West  Chicago  dropped  off  to 
94^  afer  selling  as  high  as  96,  then  rallied  to  95J4.  Persistent  talk 
of  consolidations  among  the  surface  lines  finds  no  confirmation; 
it  is  still  very  vague.  A  high  official  of  the  City  Railway  in  a 
private  interview  said  a  few  days  ago  that  he  believed  some  plan 
for  unification  with  Union  Traction  was  on  foot,  but  as  representa- 
tive of  an  important  block  of  the  stock  no  overtures  had  yet 
been  made  to  him.  Regarding  the  franchise  tax  situation  the 
City  Council  has  refused  to  do  anything  in  the  matter  until  the 
question  is  submitted  and  approved  by  popular  referendum. 
Meanwhile  the  surface  lines,  ignoring  the  position  taken  by  the 
Council,  seem  bent  upon  continuing  their  claims  under  the  99- 
year  franchise  act,  and  to  bring  these  claims  to  a  test  in  the  courts. 
The  elevated  shares,  for  no  particular  reason  apart  from  satisfac- 
tory earnings  records,  have  been  uniformly  strong  during  the 
week.  Metropolitan  preferred  recovered  all  that  it  lost  at  the 
time  of  the  dividend  reduction,  selling  yesterday  up  to  90^  ex- 
dividend.  The  common  was  sympathetically  strong  on  fair-sized 
trading  at  an  advance  to  39^.  Northwestern,  both  preferred  and 
common,  rose  a  point,  the  preferred  to  87*4  and  the  common  to 
39%.  Lake  Street  was  strong  and  active,  going  up  from  11  to 
11%,  and  South  Side  on  a  few  sales  rose  from  i07r4  to  108J/2. 

Other  Traction  Securities 

The  feature  of  the  week  in  Boston  was  the  heavy  buying  of 
Massachusetts  Electric  stocks  at  advancing  prices.  No  explana- 
tion is  given  apart  from  the  statement  that  some  of  the  constituent 
properties  are  likely  to  pay  larger  dividends  this  year  than  last, 
and  that  it  would  not  require  much  of  an  increase  from  present 
earnings  to  warrant  4  per  cent  being  distributed  to  the  holders 
of  Massachusetts  common.  These  shares,  after  selling  as  low  as 
34-)4  yesterday  week,  rose  to  37^4  on  Monday,  and  the  preferred 
went  up  from  94^4  to  97Y4,  Boston  Elevated  continues  to  show 
weakness  on  light  dealings  around  161%  and  162.  West  End 
is  unchanged  at  95.  North  Jersey  Street  Railway  stock  was 
quoted  iJ/2  points  higher  at  26^2  bid  on  the  New  York  curb  last 
Friday,  and  the  bonds  were  advanced  to  82  bid.  The  courts  have 
upheld  the  lease  by  this  property  of  the  Consolidated  Traction 
of  New  Jersey.  The  renewal  of  the  upward  movement  in  United 
Railways  securities  has  been  the  main  incident  of  the  week's  busi- 
ness in  Baltimore.  From  1^/2  the  common  stock  advanced  to 
16^  yesterday,  and  the  income  bonds  rose  from  69%  to  70^. 
Rumors  were  circulated  of  an  impending  change  in  the  manage- 
ment of  the  company.    The  4  per  cent  bonds  were  strong  at  a 
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small  gain  to  97Z/4.  All  issues  were  dealt  in  quite  extensively. 
Other  Baltimore  sales  for  the  week  included  Nashville  Railway 
5s  at  62^,  Lexington  Railway  5s  at  102%,  Knoxville  5s  at  gSyi, 
Charleston  Electric  5s  at  90  up  to  91,  and  City  and  Suburban  of 
Washington  5s  at  an  advance  from  90  to  9314.  The  last-named 
move  was  influenced  by  the  payment  of  the  February  coupon, 
which  up  to  a  short  while  ago  had  not  been  expected.  The  Cleve- 
land Stock  Exchange  had  another  epiiet  week.  The  surprising 
feature  was  the  sale  on  Feb.  n  of  100  shares  of  Cleveland  City 
at  99H,  a  drop  of  i2><  points  from  last  sale,  evidently  a  case  of 
some  one  needing  the  money,  as  it  held  firm  at  108  .asked.  Un- 
certainty with  regard  to  the  future  of  Cleveland  Electric  caused 
few  sales,  only  65  shares  changing  hands  during  the  week.  There 
was  an  advance,  however,  from  77  to  79V2.  Something  over  600 
Detroit  United  changed  hands  at  65  and  65^,  practically  no  change 
from  the  week  before.  Northern  Ohio  Traction  common  sold  at 
30,  an  advance  of  2  points  from  last  sale.  On  Monday  Cleveland 
Electric  showed  increasing  strength;  86  was  asked  at  the  close, 
and  100  shares  sold  at  85.  One  hundred  Cleveland  City  sold  at 
105. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1902 
Closing  Bid 
Feb.  10   Feb.  18 


American  Railways  Company   |44  443/ 

Boston  Elevated    162  161% 

Brooklyn  R.  T   66%  62% 

Chicago  City    219  215 

Chicago  Union  Tr.  (common)   15  141^ 

Chicago  Union  Tr.  (preferred)   4914  48% 

Cleveland  City    +105 

Cleveland  &  Eastern    30  +31 

Cleveland  Electric    75  §2 

Columbus  (common)    47  47 

Columbus  (preferred)    101  101 

Consolidated  Traction  of  N.  J  ,   68%  68% 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)   23%  23% 

Consolidated  Traction  of  Pittsburgh  (preferred)   C4%  64% 

Detroit  United    65  65% 

Detroit  United  Certificates   66%  65% 

Electric-People's  Traction  (Philadelphia)  46   9S%  99 

Elgin,  Aurora  &  Southern    35 

Indianapolis  Street  Railway    |60  t60 

Indianapolis  Street  Railway  4s   85%  85 

Lake  Street  Elevated    10%  11% 

Manhattan  Ry   1335/8  1331^ 

Massachusetts  Elec.  Cos.  (common)   35  3714 

Massachusetts  Elec.  Cos.  (preferred)   94  97 

Metropolitan  Elevated,  Chicago  (common)   38  38% 

Metropolitan  Elevated,  Chicago   88%  90 

Metropolitan  Street    171%  171% 

New  Orleans  (common)    30  30% 

New  Orleans  (preferred)   105  105 

North  American    93  92 

Northern  Ohio  Traction  (common)   28 

Northern  Ohio  Traction  (preferred)    88% 

North  Jersey    25%  26% 

Northwestern  Elevated,  Chicago  (eomnTon)   38%  38% 

Northwestern  Elevated,  Chicago  (preferred)   86%  86 

Philadelphia  Traction    99%  9934 

Rochester  (common)   ,   44  44 

St.  Louis  Transit  Co.  (common)   32  30% 

South  Side  Elevated  (Chicago)   107%  107 

Southern  Ohio  Traction    78%  a65 

Syracuse  (common)    21  21 

Syracuse  (preferred)    61  63% 

Third  Ave  131  130 

Twin  City,  Minneapolis  (common)   109%  110% 

United  Railways,  St.  Louis  (preferred)   84%  84 

United  Railways,  St.  Louis,  4s   89%  89 

Union  Traction  (Philadelphia)   37%  37 


*  Ex-dividend,    (a)  Asked,    t  Last  sale. 

Iron  and  Steel 

The  main  features  of  the  iron  and  steel  market  this  week  are 
the  same  that  had  already  become  familiar  to  every  student  of  the 
situation.  Production  failing  to  keep  pace  with  consumption, 
exports  changing  to  imports,  and  orders  being  hurriedly  given 
for  the  second  half  of  the  calendar  year,  are  the  principal  points 
to  be  noted.  Prices  are  still  held  in  check  by  the  powerful  heads 
of  the  industry,  but  it  requires  every  effort  to  overcome  the 
tendency  of  the  natural  forces.  More  is  heard  about  a  possible 
famine  in  steel,  and  it  looks  as  if  there  will  be  some  further  orders 
for  steel  rails  placed  in  the  foreign  markets.  Bessemer  pig  iron 
is  quoted  a  trifle  higher  on  the  week  at  $17.25,  steel  billets  are 
quoted  at  $29  and  steel  rails  at  $28. 


Metals. 

Quotations  for  the  leading  metals  are  as  follows:  Copper  lake, 
I2j^  cents;  lead  pig,  4%  cents;  tin  pig,  25  cents;  and  spelter, 
4  10  cents. 



BIRMINGHAM,  ALA.— A  suit  has  been  filed  in  the  Chancery  Court  at 
Birmingham  by  C.  M.  Cole,  of  Tennessee,  asking  for  a  receiver  for  the 
Birmingham  Union  Railway  Company.  This  company  owned  the  East  Lake, 
the  Ely(&n,  the  North  &  South  Highlands,  the  Behrens  Park,  the  Avondale 
and  the  Ware's  Grove  lines,  all  now  absorbed  by  the  Birmingham  Railway, 
Light  &  Power  Company.  Petitioner  says  he  owns  seventy-five  shares  of 
stock  of  the  old  company,  and  that  as  a  stockholder  he  never  consented  to  a 
transfer  of  the  stock.  He  alleges  that  his  stock,  with  accumulations,  is 
worth  $100,000.  The  suit  is  not  taken  seriously  by  either  the  street  railway 
company  or  the  public. 

DENVER,  COL. — The  Denver  City  Tramway  Company  reports  earnings  as 


follows : 

January  1902  1901 

Gross  receipts    $119,702  $108,411 

Operating  expenses    64,283  56,891 


Earnings  from  operation    $53,419  $51,520 

Fixed  charges    33,026  31,371 


Net  earnings    $22,393  $20,149 

The  percentage  of  increase  in  gross  receipts  was   10.41 

The  percentage  of  increase  in  operating  expense  was   12.99 

The  percentage  of  increase  in  earnings  from  operation  was   7.57 

The  percentage  of  increase  in  fixed  charges  was   5.27 

The  percentage  of  increase  in  surplus  was   11.14 


WASHINGTON,  D.  C— There  have  been  filed  in  the  officv  of  the  Recorder 
of  Deeds  of  the  District  papers  which  transfer  the  control  of  the  Metropolitan 
Street  Railway  and  Columbia  Street  Railroad  to  the  Washington  Railway  & 
Electric  Company.  This  is  the  beginning  of  the  actual  consolidation  of  all  the 
street  railway  lines  controlled  by  the  Washington  Traction  &  Electric  Com- 
pany under  one  name.  The  original  controlling  company  did  not  have  the 
authority  to  change  the  names  of  the  roads  brought  under  its  management, 
but  was  compelled  to  have  a  set  of  officers  and  managers  for  each.  The 
Washington  Railway  &  Electric  Company  was  organized  a  short  time  ago, 
and  was  given  authority  to  purchase  and  control  certain  other  railway 
lines  under  the  charter  of  the  Washington  &  Great  Falls  Railroad  Company, 
which  effected  the  organization  of  the  new  company  merely  by  changing  its 
name  for  the  payment  of  the  lines  purchased  the  new  company  proposes  to 
have  an  issue  of  $17,500,000  in  4  per  cent  bonds  and  $15,000,000  of  stock.  The 
mortgage,  which  was  filed  with  the  agreement  to  secure  these  bonds,  covers 
not  only  the  property  of  the  three  railway  companies  entering  the  consolida- 
tion, but  also  the  stock  and  bonds  of  the  other  companies  owned  by  the  new 
concern.  Of  the  new  issue  of  bonds  $7,607,650  is  to  remain  in  the  treasury  to 
purchase  the  underlying  bonds,  $7,992,000  to  take  up  the  Washington  Trac- 
tion 5  per  cent  bonds  on  a  basis  of  $550  for  each  $1,000  bond,  and  $1,500,000  is 
to  be  left  in  the  treasury  for  improvements. 

WASHINGTON,  D.  C— General  George  H.  Harris,  vice-president  of  the 
Washington  Traction  Company,  has  submitted  to  the  House  of  Representatives 
the  annual  statements  of  the  various  companies  controlled  by  the  Washington 
Traction  Company.  The  report  of  the  Columbia  road  shows  that  the  amount 
of  capital  stock  paid  in  is  $400,000,  the  total  amount  of  funded  debt,  $1,000,000; 
amount  of  dividends  declared,  $24,000;  total  cost  of  road  and  equipment, 
$1,348,563;  number  of  cars,  52;  number  of  passengers  carried,  8,027,781;  re- 
ceipts from  passengers,  $216,079.  Total  receipts  from  all  sources  during  the 
year,  $222,927.  Total  expenses  of  operating  road  and  repairs,  $104,982.  The 
report  of  the  Metropolitan  Railroad  Company  shows  a  capital  stock  of  $1,000,- 
000,  of  which  amount  $985,920  is  paid  in;  the  total  almount  now  of  the  funded 
debt  is  $2,350,000;  amount  of  dividends  declared,  $8,826.75;  total  cost  of  road 
and  equipment,  $3,140,672;  length  of  road  in  miles,  11.135;  number  of  cars,  353; 
number  of  passengers  carried,  25,176,882;  total  expenses  of  operating  road  and 
repairs,  $366,818;  receipts  from  passengers,  $755,781;  total  receipts  from  all 
sources  during  the  year,  $790,841;  total  payment  during  the  year,  $1,163,219. 
The  report  of  the  Brightwood  Railway  Company  shows  a  capital  stock  of 
$108,530,  of  which  amount  $107,720  is  paid  in,  the  total  amount  now  of  the 
funded  debt  is  $350,000;  amount  of  floating  debt,  $348,164.  No  dividends  were 
declared  during  the  year.  Total  cost  of  road  and  equipment,  $651,637;  number 
of  cars,  10;  total  number  of  passengers  carried,  2,012,012.  Total  expenses  of 
operating  road  and  repairs,  $53,256;  receipts  from  passengers,  $52,972;  total 
receipts  from  all  sources  during  the  year,  $53,686;  total  payments  during  the 
year,  $85,518.  The  report  of  the  Washington  &  Great  Falls  Electric  Railway 
Company  gives  the  amount  of  capital  stock  as  $150,000,  of  which  sum  $86,800 
is  paid  in.  The  total  amount  now  of  the  funded  debt  is  $40,000;  the  amount 
of  floating  debt,  $268,713;  total  cost  of  road  and  equipment,  $759,752;  number 
of  cars,  22;  number  of  passengers  carried,  1,826,585.  Total  expenses  of  op- 
erating road  and  repairs,  $39,345.  Receipts  from  passengers  in  the  district, 
$28,371;  in  Maryland,  $44,553;  total,  $72,924;  total  receipts  from  all  sources, 
S73.906;  total  payments  during  the  year,  $88,251.  The  report  of  the  City  & 
Suburban  Railway,  including  the  period  from  Oct.  12  to  Dec.  31,  during  which 
the  r™Perty  has  been  in  the  hands  of  Allan  L.  McDermott,  receiver,  shows 
,-s  follows:  Amount  of  capital  stock,  $1,750,000;  amount  of  capital  stock  paid 
in,  $1,749,170;  floating  debt,  $240,159,  funded  debt,  $1,750,000;  total  cost  of 
road  and  equipment,  $3,577,258;  length  of  road  in  District  11.31  miles;  in 
Maryland,  4.59  miles;  total  number  of  passengers  carried,  6,816,021;  number 
of  cars,  54;  number  of  motors,  146;  cost  of  maintaining  road  and  real  estate, 
$7,915;  cost  of  general  superintendent,  salaries  of  officers,  etc.,  $10,422;  wages 
to  employees,  $64,722;  total  expenses,  $162,932;  receipts  from  passengers,  $231,- 
540;  total  receipts,  $235,126;  total  payments,  $336,871.  The  report  of  the  Ana- 
costia  &  Potomac  River  Railroad  Company  shows  capital  stock,  $2,000,000; 
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amount  of  capital  stock  paid  in,  $1,998,100;  amount  of  funded  debt,  $2,250,000; 
cost  of  road  and  equipment,  $4,133,741;  length  of  road,  15.525  miles;  number 
of  cars,  44;  motors,  60;  passengers  carried,  8,435,988;  cost  of  maintaining 
road  and  real  estate,  $5,596;  of  general  superintendent,  salaries,  etc.,  $9,926; 
wages  to  employees,  $72,406;  total  expenses  of  operating  road  and  repairs, 
$167,994;  receipts  from  passengers,  $261,303;  total  receipts,  $265,295;  total  pay- 
ments, including  interest,  etc.,  $424,471.  The  report  of  the  Georgetown  & 
Tennallytown  road  shows:  Capital  stock,  $200,000;  cost  of  road  and  equipment, 
$430,808;  no  cars  or  horses;  number  of  motors,  12;  passengers  carried,  1,037,338; 
cost  of  maintaining  road  and  real  estate,  $520;  of  general  superintendent, 
salaries,  $1,896;  wages  to  employees,  $10,448.  Total  expense  of  operation  and 
repair,  $34,490.  Receipts  from  passengers,  $32,666.  Total  receipts,  $33,318. 
Total  payments,  $52,669. 

MERIDEN,  CONN.— The  Connecticut  Railway  &  Lighting  Company  has 
purchased  the  Meriden,  Southington  &  Compounce  Tramway,  which  operates 
an  electric  railway  from  Meriden  to  Lake  Compounce.  The  consideration  is 
not  made  known. 

DETROIT,  MICH.— The  $25,000,000  mortgage  authorized  by  the  directors 
of  the  Detroit  United  Railway  to  secure  a  like  amount  of  4V2  per  cent  gold 
bonds  due  in  1932  has  been  duly  executed  to  the  Guarantee  Trust  Company, 
of  New  York,  and  has  been  recorded.  The  mortgage  covers  all  the  property 
of  the  company.  The  bonds  will  be  issued  immediately  and  placed  on  the 
market  by  the  Guarantee  Trust  Company.  The  guaranteed  bond  holders 
will  be  taken  care  of  out  of  this  issue,  which  will  retire  all  underlying  bonds. 
The  mortgage  provides  that  of  the  entire  issue  $6,120,000  is  to  be  set  aside 
for  the  acquisition  of  additional  street  railways.  This  is  taken  to  indicate 
that  the  Cleveland  bankers  propose  to  carry  out  the  original  plans  of  the 
Everett-Moore  syndicate  by  not  only  purchasing  the  Toledo  &  Monroe  Rail- 
way and  the  Shore  Line  to  Toledo,  but  to  acquire  the  Detroit,  Ypsilanti, 
Ann  Arbor  &  Jackson  Railway. 

NEW  YORK,  N.  Y.— The  Manhattan  Elevated  Railway  Company  reports 
earnings  as  follows: 

QUARTER  ENDING  DEC.  31: 

1901.  1900. 

Gross  receipts   :  $2,837,148  $2,526,036 

Operating  expenses  exclusive  of  taxes   1,404,971  1,340,696 

Earnings   $1,432,178  $1,185,339 

Receipts  from  other  sources    201,287  202,562 

Gross  income  $1,633,465  $1,387,902 

Interest  ana  taxes   753,135  749,857 

Net  earnings    $880,329  $638,045 

Dividend   480,000  480,000 

Surplus    $400,330  $158,045 

Passengers  carried   ,57,225,850  50,930,530 

SYRACUSE,  N.  Y. — The  Syracuse  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

Quarter  ending  Dec.  31  1901  1900 

Gross  receipts    $176,742  $157,962 

Operating  expenses    96,761  85,744 

Net  earnings  from  operation   $79,981  $72,218 

Receipts  from  other  sources   1,560  1,541 

Gross  income    $81,541  $73,759 

Fixed  charges    57,075  55,895 

Net  earnings    $24,466  $17,863 

The  general  balance  sheet  shows:  Assets — Cost  of  road,  $7,721,637;  stocks 
and  bonds,  $34,916;  other  permanent  investments,  $82,869;  paving  assessments, 
$51,969;  supplies  on  hand,  $15,272;  bridges,  $3,861;  open  accounts,  $17,625;  cash 
on  hand.  $9,750;  Warren  Street  Bridge,  $2,178;  injuries  and  damages,  reserve 
account,  $26,047;  construct  Valley  Theater  account,  $4,675;  total,  $7,970,799. 
Liabilities— Capital,  common,  $2,750,000;  capital  stock,  $1,250,000;  funded  debt, 
$3,250,000;  second  mortgage  bonds,  $586,000;  interest  due  and  accrued,  $43,445; 
open  accounts,  $14,810;  insurance  reserve  account,  $181;  tax  reserve,  $12,804; 
profit  and  loss,  surplus,  $63,557;  total,  $7,970,799. 

BUFFALO,  N.  Y. — Below  are  given  combined  comparative  operating  state- 
ment of  the  owned  and  controlled  companies  of  the  International  Traction 
Company  for  December,  1900,  and  December,  1901;  for  the  six  months  ending 
Dec.  31,  1900,  and  the  six  months  ending  Dec.  31,  1901;  for  the  period  of  four 
months  ending  Dec.  31,  1900,  and  for  the  period  of  four  months  ending 
Dec.  31. 

December  1901  1900 

Gross  receipts    $263,241  $246,774 

Operating  expenses    174,824  136,992 

Earnings  from  operation    $88,417  $109,782 

Receipts  from  other  sources    7.409  5,746 

Gross  income    $95,827  $115,528 

Fixed  charges    95,301  82,553 

Net  earnings                                                                       $526  $32,975 

Six  months  ending  Dec.  31 

Gross  receipts   $2,922,641  $1,476,058 

Operating  expenses   ■                1,378,705  730,789 

Earnings  from  operation   $1,543,936  $745,268 

Receipts  from  other  sources   109,512  47,789 


Gross  income   $1,653,448  $793,057 

Fixed  charges    596,834  488,044 

Net  earnings   $1,056,614  $305,013 

Four  months  ending  Dec.  31 

Gross  receipts   $1,120,364  $714,860 

Operating  expenses                                                              618,008  382,044 

Earnings  from  operation    $502,356  $332,816 

Receipts  from  other  sources   35,237  17,511! 

Gross  earnings    $537,593  $350,332 

Fixed  charges    289,628  246,251 

Net  earnings    $247,965  $104,081 

TOLEDO,  OHIO. — Judge  Lockwood  has  dissolved  the  injunction  re- 
straining the  Detroit  &  Toledo  Shore  Line  from  disposing  of  its  bonds.  The 
Hens  on  the  road  filed  by  the  Strang  Construction  Company  and  C.  H.  Little 
Company  were  also  released.  D.  B.  Cunningham,  the  former  receiver,  will 
represent  the  Strang  Company  in  completing  the  construction  work  on  the 
line. 

COLUMBUS,  OHIO.— Robert  E.  Sheldon,  president  of  the  Columbus  Rail- 
way Company,  states  that  there  is  no  truth  in  the  newspaper  reports  that  the 
Elkins-Widener  syndicate  is  making  overtures  for  the  purchase  of  the  con- 
trolling interest  in  the  Columbus  Railway.  He  says  that  so  long  as  he  is 
president  he  will  not  consent  to  the  sale  of  a  controlling  interest,  but  would 
be  willing  to  consider  an  outright  sale  if  the  price  were  right. 

BEAVER  FALLS,  PA. — The  stockholders  of  the  Beaver  Valley  Traction 
Company  have  decided  to  increase  the  capital  stock  of  the  company  from 
$1,000,000  to  $1,500,000. 

PHILADELPHIA,  PA.— The  directors  of  the  American  Railways  Com- 
pany have  declared  the  regular  quarterly  dividend  of  lVt  per  cent,  payable 
March  15,  to  stock  of  record  March  1.  The  net  earnings  for  six  months  end- 
ing Dec.  31  were  $159,190,  an  increase  of  $80,646,  and  surplus  after  dividends 
of  $74,791. 

PHILADELPHIA,  PA.— The  annual  report  of  the  United  Power  &  Trans- 
portation Company  was  held  here  Feb.  4.  The  report  of  the  company  for  the 
year  ending  Dec.  31,  1901,  follows: 

1901  1900 

Income  from  securities  held   $632,475  $594,625 

Interest,  4  per  cent  bonds   359,502  359,484 

Taxes,  etc   5  517  11,644 

Balance    267,456  223,497 

Dividends    250,000  207,500 

Surplus    17,456  15,997 

Credit  profit  and  loss  Jan.  1,  1901   161,627  *245,630 

Total  credit  profit  and  loss  Jan.  1,  1902   179,083  161,627 

*  Credit  profit  and  loss  Jan.  1,  1901. 

In  his  annual  report  President  Riggs  says,  in  part:  "During  the  year  1901 
many  improvements  have  been  made  in  the  properties  in  which  your  company  is 
a  stockholder.  New  car  houses  have  been  built;  modern  power  houses  erected, 
equipped  and  put  in  operation;  large  numbers  of  additional  cars  and  equip- 
ments have  been  purchased,  and  many  miles  of  light  or  obsolete  rail  have 
been  replaced  with  heavy  construction  of  up-to-date  pattern.  Your  beard  re- 
gards it  as  a  matter  of  congratulation  that  the  above  results  have  been  ob- 
tained in  the  face  of  the  extraordinary  increase  in  operating  expenses  of  the 
various  companies  due  to  the  retieing,  rebuilding  and  rebonding  of 
numerous  sections  of  track,  and  considering  the  fact  that  these  expenses  were 
further  increased  $160,000  by  reason  of  higher  prices  of  labor  and  fuel," 

MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &  Light  Company 
has  filed  its  annual  report  with  the  Railroad  Commissioner.  The  total  mile- 
age of  the  road  is  138.34,  of  which  63.73  miles  is  double,  and  10.88  miles  is 
single  track.  The  amount  of  outstanding  stock,  and  the  indebtedness  of  the 
company  are  as  follows:  Preferred  stock  outstanding,  $4,500,000;  common 
stock  outstanding,  $6,500,000;  bonded  indebtedness,  $8,000,000;  all  other  indebt- 
edness, $901,214.  The  total  receipts  of  the  railway  business  separate  from  other 
business  during  the  year  were  $2,032,208.  The  total  disbursements  on  account 
of  its  railway  business,  separate  from  disbursements  for.  other  purposes,  ex- 
cluding interest  of  $331,098,  were  $1,301,937.  The  total  amount  charged  to 
construction  during  the  year  was  $3,359,618.  The  total  amount  charged  to  op- 
erating expenses  of  the  railway  system  during  the  year  was  $1,012,348. 

MILWAUKEE,  WIS.— The  Milwaukee  Light,  Heat  &  Traction  Company 
has  filed  with  the  Railroad  Commissioner  its  annual  report  for  1901.  The 
report  shows  the  receipts  to  be:  From  the  railway  department,  $264,122;  from 
lighting,  $61,108,  and  from  other  sources,  $146,  making  a  total  of  $325,377.  The 
disbursements  were  $315, 8S1.  The  principal  items  were  for  the  railway  de- 
partment, $163,601;  the  lighting  department,  $3S,7S2;  interest  on  bonds,  $96,695; 
dividends  on  stock,  $13,121.  The  company  has  outstanding  $500,000  of  pre- 
ferred stock,  $1,974,000  of  bonds,  and  $43,2S7  of  other  indebtedness.  The  re- 
port shows  that  the  company  expended  $175X00  in  construction  during  the 
year.  It  has  81.63  miles  of  track.  The  report  covers  the  business  of  the 
Racine  &  Kenosha,  the  Waukesha,  the  Wauwatosa  and  the  North  Milwaukee 
lines. 

LONDON,  ONT.— At  the  annual  meeting  of  the  London  Electric  Street 
Railway  Company,  just  held,  a  half-yearly  dividend  of  4  per  cent  was  declared, 
making  a  total  dividend  of  8  per  cent  for  the  year.  The  following  officers  have 
been  elected:  Ii.  A.  Everett,  of  Cleveland,  president;  Thomas  H.  Smallman, 
of  London,  vice-president;  C.  E.  A.  Carr,  secretary,  treasurer  and  general 
manager.  The  directors  of  the  company  are:  Messrs.  Wasson  and  Moore,  of 
Cleveland;  P.  W.  Brodcriek  and  W.  M.  Spencer,  of  London;  Mr.  Holt,  of 
Montreal. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes, 
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1  " 

'01 

186,809 

106,435 

80,374 

61,302 

19,072 

BOSTOJN,  MASS. 

'01 

10,869,496 

12  " 

Dec. 

'01 

2.442,342 

]  185  534 

1  256  801" 

i  •  >■  > ,  1  ■  /•' 

501  669 

Boston  Elev.  Ky.  Co. 

[o  m 

Sept 

7,336,597 

3,532,899 

2,896,359 

636,539 

12  " 

0(1 

2)220)698 

1J291787 

l,09ol911 

824,665 

2661247 

12  " 

m 1 

10,236,994 

6,828,110 

3,408,884 

2,932,839 

476  044 

MINNEAPOLIS, MINN. 

*01 

5,778,133 

Twin  City  R.  T.  Co  

1  n.. 

Dec. 

'01 

294,341 

114,106 

180,235 

46,850 

133,385 

Massachusetts  Elec.  Cos 

12  m 

,  bept 

3,915  486 

1,862,648 

937,206 

925,442 

1  " 

'00 

256,820 

104,704 

152,115 

46,701 

105,414 

\2  14 

i 

5,518,837 

3,659,337 

1,859,500 

994,294 

865,206 

12  " 

'01 

3, 173 ',975 

1,4151451 

1.758  524 

666  638 

1,091 ,886 

12  " 

11 

'00 

2,839,355 

1  304,689 

1,534,666 

624,326 

910,340 

liROOKLYN,  N.  Y. 

01 

1,035,525 

Brooklyn  K.  T.  Co  

1  m., 

Dee. 

*  753,512 

282,013 

MONTREAL,  CAN. 

1  44 

'0!  1 

978,026 

*  672,568 

305.459 

Montreal  St.  Ry.  Co... 

1  m. 

Dec. 

'CI 

158,196 

105  607 

52.589 

15,185 

37,404 

fi  44 

44 

»0] 

6,534,045 

*4515871 

2,018.174 

1  " 

'00 

148,637 

961736 

51,901 

9,220 

42,681 

6  '* 

'00 

6,137,956 

*3902052 

2,235.905 

3  " 

tt 

'01 

479  169 

287  307 

191,862 

44  536 

147  326 

12  " 

June 

ill 

12,135,559 

*7216008 

4,919,551 

4,341,748 

577.803 

3  " 

" 

'00 

455^530 

278,805 

176,724 

28,018 

148,707 

12  11 

'0(  1 

11.(00,000 

*71 06373 

4,662,177 

4,135,405 

526,772 

NEW  YORK  CITY. 

BUFFALO,  N.  Y. 

270,050 

Manhattan  Ry.  Co  

3  m. 

Dec. 

'01 

3  03S  4V\ 

1  404  971 

1,633  465 

753,135 

880  3°Q 

International  Tr.  Co.. 

1  m. , 

>m 
*  M 

174,824 

95.827 

95,301 

526 

3  " 

'00 

2,728,538 

1 1340.696 

1 1387,902 

7491857 

638,045 

I   * 1 

IN  1 

252,520 

135,992 

115,528 

82,553 

32,975 

12  " 

Sept 

01 

^  127  223 

2,no;:i  132 

2  444  091 

'01 

3,032,152 

t,37K  705 

I  653  448 

596  834 

I  056  '61 4 

12  " 

•00 

5  195  312 

lj  " 

« 

'00 

1,523,84'; 

730^789 

793)057 

480^044 

305,013 

CHICAGO,  ILL,. 

Chicago  &  Milwaukee 

L  m., 

10,954 

Metropolitan  St.  Ry.. 

3  m., 

Sept, 

'01 

3,750,285 

1,563,260 

2,187,025 

1,148,714 

1,038  311 

Elec.  Ky.  Co  

Jan. 

02 

5,873 

5.081 

3  " 

'0(1 

3]608l306 

1,555,036 

2,053,270 

1,128,985 

924,285 

1 

8,232 

5,639 

2,592 

12  " 

Tune 

'01 

1 4,7201767 

6,755,131 

7,965,636 

4,534,068 

3,431,567 

12  44 

Dec. 

'01 

171,172 

74,015 

97,157 

12  " 

'01 

1 4,437^1 34 

6,631,254 

7,805,880 

4,445,720 

3,360,160 

12  11 

'(ID 

140,685 

59,515 

81,169 

OLEAN,  N.  Y. 

_ 
,  Dec 

786,462 

Olean  St.  Ry.  Co  

1  m. 

Nov. 

'01 

4,200 

2,044 

2,156 

1,146 

1,010 

Lake  Street  Elevated 

a 

388,799 

.397,663 

1  " 

'0(1 

3^934 

2.392 

1,541 

1,597 

(  ii  ' 

757,954 

378,661 

•379,293 

5  " 

it 

'01 

25  876 

11  077 

141799 

7,160 

7,640 

CLEVELAND,  O. 

5  " 

t« 

'00 

23,837 

11,005 

12,852 

7,276 

51555 

Cleveland  &  Chagrin 

... 
01 

4,306 

1  m., 

Dec. 

*  2,420 

1,886 

1,380 

506 

PITTSBURG,  PA. 

1  11 

'(III 

4  040 

*  2,477 

1  563 

1  417 

146 

Consolidated  Traction 

1  m. 

Dec. 

'01 

140  941 

163,728 

91  548 

72  180 

12  * 

H 

01 

47/.I76 

*  3-\002 

151974 

13*023 

2,951 

1  " 

'00 

277,439 

1091069 

168l37n 

89807 

781563 

12  1 

'no 

49,646 

*  33,272 

16,374 

1 3^294 

3^080 

9  " 

11 

'01 

2,649]656 

1,145,651 

1 ,5031905 

8071667 

694/238 

a  " 

'00 

t  i,oyo 

1  niq  oja 

1  ,UJO,A'iV' 

1 ,100,100 

799  704 

OOO,  ( 

Cleveland  &  Eastern.. 

1  m., 

Dec 

. 

to 

7,473 

*  3,565 

3,908 

3,545 

363 

PHILADELPHIA,  PA. 

1  44 

00 

5,171 

*  3.7,31 

1,440 

3,232 

t  1,792 

American  Railways 

1  m., 
1  " 

Tan 

'02 

78,752 

12  11 

|| 

'01 

90,390 

52  022 

38  368 

43,678 

+  431 0 

'01 

62  746 

12  11 

'00 

68,893 

36,672 

26)221 

3ojl48 

T  9/J27 

7  " 

11 

'11:.' 

579,962 

7  " 

tt 

'01 

5031936 

Cleveland  El.  Ky.  Co.. 

1  m. , 

Jan. 

1 12 

188,082 

106,006 

82,070 

21,775 

60,300 

RICHMOND,  VA. 

1  *' 

'01 

166  733 

99,263 

67J70 

18,976 

48  493 

Richmond  Trac.  Co... 

1  m  , 

Sept. 

'01 

20,991 

15,669 

5,322 

3,196 

2,126 

12  ** 

Dec. 

'01 

2,296,898 

1,265,953 

1 ,030,945 

2441231 

786J14 

1  " 

'no 

20,727 

10,770 

9,957 

3.843 

6,115 

12  11 

'00 

2,061,505 

1,121,037 

'940,467 

258^483 

681  984 

12  " 

tt 

'01 

218,569 

1391542 

79,027 

38,618 

40,410 

Cleveland,    Elyna  & 

12  " 

tt 

'00 

203^057 

108ll98 

941859 

37,608 

57,250 

18.760 

1  m., 

Jan. 

02 

12,983 

5,778 

ROCHESTER,  N.  Y. 

1  44 

'01 

15  183 

10  820 

4,363 

Rochester  Ry  

1  m., 

Nov. 

(II 

85  995 

44  963 

40  962 

iCO,UU<4 

le  nnn 
io,yuu 

12  11 

Dec. 

'01 

249^260 

1361865 

112  394 

57023 

55  371 

1  " 

'00 

82l225 

331228 

24,229 

8,999 

12  ** 

'00 

179,698 

102^393 

77,304 

341502 

42* 742 

5  " 

'01 

428^781 

232.399 

196,382 

124  846 

71  536 

Cleveland,  Painesville 

5  " 

" 

'00 

405,91r 

244J82 

161,736 

120,760 

40)975 

«&  Eastern  

L  m., 

Dec. 

0] 

11,920 

*  6,681 

5,239 

6,042 

t803 

1  44 

•llli 

9,926 

*  7,084 

2,842 

6,042 

t  3,960 

SCRANTON,  PA. 

12  14 

'< 

'01 

164,971 

*  87,102 

77,869 

72,500 

5,369 

Scranton  Ry.  Co  

1  m.. 
1  " 

Oct. 

'01 

2,638 

29,300 

adf26661 

DENVER,  COL. 

12  14 

'(III 

141,112 

*  89,592 

71,520 

72,500 

t980 

'00 

48,781 

34,787 

13  993 

Denver  City  Tramway 

10  " 

'01 

507,989 

295,079 

212,910 

Co  

1  m., 

Jan. 

00 

119,702 

64,283 

55,419 

33,026 

22,393 

10" 

'00 

504,852 

298,122 

206,730 

1  11 

'01 

108,412 

56,891 

51,521 

31,371 

20,149 

12  4 

Dec. 

'01 

1,507,293 

818,328 

688,965 

383,180 

305, 785 

SYRACUSE,  N.  Y. 

DETROIT,  MICH. 

12  44 

'00 

1,302.290 

722,451 

579,839 

374,291 

205,548 

Syracuse  K.  T.  Co  

1  m., 

Dec. 

'01 

63,471 

34,374 

29,097 

19,025 

10,072 

Detroit  &  Port  Huron 

1  " 

'00 

58,365 

31,122 

27,243 

18,606 

8,636 

Shore  Line   

1  m., 

Nov. 

'01 

27,979 

17,447 

10,532 

9,466 

1,066 

6  " 

'01 

346,670 

188,286 

158,384 

114,096 

44,288 

1  44 

•on 

25,039 

16,921 

8,118 

9,692 

6  " 

'00 

304,930 

166,236 

138,693 

111,754 

26,939 

11 41 

'01 

355,195 

206,052 

149,143 

106,163 

42,980 

11  44 

'00 

262,800 

151,503 

111,297 

71,623 

39,674 

TOLEDO,  O. 

Toledo  Ry.  &  Lt.  Co... 

1  m., 

Dec. 

'01 

126,379 

*63,632 

62,747 

37,813 

24,934 

Detroit  United  Ky  

I  m., 

Dec. 

'01 

271,441 

*  153,404 

118  037 

61,781 

56,756 

1  " 

•00 

111,847 

*53,435 

58,412 

34,271 

24,141 

1  44 

'00 

239,321 

*  129,101 

110,22(1 

57,120 

53,100 

12  " 

'01 

1,3:1.084 

*  636,407 

674,677 

415,168 

259,509 

12  44 

'01 

2,919,171 

*1596765 

1,322,046 

652,277 

670,129 

12" 

'00 

1,182,517 

*  616,945 

565,572 

409,051 

156,521 

12  41 

'00 

2,575,277 

*1439058 

1,136,219 

616,468 

519,751 

W.  NEW  BRIGHTON, 

Kapid  Ky  

1  m., 

Dec 

'01 

30,984 

*  17,678 

13.306 

9,692 

3,614 

S.  I. 

Staten  Island  EI  

1  m., 
1  " 

Dec. 

'01 

15,080 

11,916 

3,163 

8.559 

jf.t5,396 

1  44 

'[HI 

27,873 

*  18,735 

9,138 

9,692 

t554 

•00 

13.177 

11.237 

1,940 

8,333 

t6,394 

12  44 

'01 

386,624 

*  223,730 

162,894 

116,300 

46,954 

6  " 

'01 

125,977 

88,229 

87,749 

52,774 

tl5,025 

12" 

'00 

290,673 

*  170,237 

120,436 

81,315 

39,121 

3  " 

'00 

120,277 

76,395 

43,882 

52,348 

t  8,466 
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THE  TWIN  CITY  RAPID  TRANSP^COMPANY 

  /<>  V 


A  STUDY  IN  FINANCIAL  AND  OPERATING  POLIC^ 


The  remarkable  rise  in  the  market  value  of  the  stock  of 
the  Twin  City  Rapid  Transit  Company,  of  St.  Paul  and 
Minneapolis,  during  the  past  year  has  attracted  much  at- 
tention to  that  property,  not  only  on  the  part  of  stock  ex- 
change speculators,  but  street  railway  managers.  A  study 
of  the  system  which  could  make  such  a  showing  will  be  of 
considerable  interest  at  this  time.    It  often  happens  that  in 


and  St.  Paul,  fi^two  int^jirban 
cities,  and  also  an  irfterurban  1 

-tit 

inclnses 


les  between  the  two 
•fWterurban  line  running  from  St.  Paul 
by  way  of  White  Be^£  l^ke  to  $$H)iyater,  a  distance  of  20 
miles  from  the  center  of^&atLc^y^^the  center  of  the  other, 
making  251  miles  in  all.  Franchises  are  such  that  this  com- 
pany is  given  a  practical  monopoly  of  the  streets  of  St. 
Paul  and  Minneapolis  for  street  railway  purposes  during 


WASHINGTON  STREET  AND  HENNEPIN  AVENUE— THE  OLD  AND  THE  NEW  IN  ELECTRIC  CARS 


the  manipulations  on  the  stock  exchange  the  quotations  of 
the  stock  rise  far  beyond  its  intrinsic  value  as  an  investment, 
and  the  market  value  of  the  stock  is  not  always,  by  any 
means,  an  indication  of  its  true  value.  But  a  recent  survey 
of  the  street  railway  situation  in  the  Twin  cities,  made  by 
a  representative  of  the  Street  Railway  Journal,  seems 
to  show  that  the  rise  in  value  of  Twin  City  Rapid 
Transit  stock  is  founded  on  something  more  solid  than  bull 
rumors  on  the  stock  exchange,  and  that  the  physical  and 
financial  condition  of  the  property  is  such  as  to  make  an 
account  of  the  financial  policy  and  methods  of  operation 
which  has  led  up  to  such  a  satisfactory  condition  of  value  to 
all  street  railway  owners  and  operators. 

The  Twin  City  Rapid  Transit  Company,  as  is  generally 
known,  controls  all  the  street  railway  lines  in  Minneapolis 


the  life  of  its  charter,  which  expires  in  1941.  Like  many 
other  companies,  this  is  a  consolidation  of  a  number  of 
local  street  railway  lines. 

The  St.  Paul  and  Minneapolis  lines  were  among  the  first 
large  city  systems  to  be  electrically  equipped,  consequently, 
when  the  Twin  City  Rapid  Transit  Company  was  formed 
in  1 89 1,  the  rolling  stock  and  track  were,  of  course,  in  any- 
thing but  a  desirable  condition.  At  that  time  improved  en- 
closed motors  were  beginning  to  come  in,  and  the  import- 
ance of  heavy  track  construction  was  also  beginning  to  be 
apparent.  How  to  meet  the  expense  of  the  general  re- 
construction and  renewal  of  equipment,  without  increasing 
the  company's  liabilities  by  issuing  more  bonds  or  stock, 
was  the  problem  which  confronted  the  management.  About 
the  time  the  reconstruction  of  the  system  was  begun  came 
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the  panic  of  1893,  which,  however,  did  not  show  itself  in 
full  force  as  affecting  the  earnings  of  this  company  until 
1894,  1895,  ^96  and  1897.  During  all  this  trying,  period 
the  management  was  boldly  putting  the  money  earned  back 
into  the  property  in  the  shape  of  betterments  of  a  permanent 
character,  with  little  or  no  returns  to  the  stockholders,  and 
it  is  now  having  the  satisfaction  of  seeing  its  policy  vindi- 

Table  I. —Passenger  Earnings,  1878-1901 


Year 


879 
880. 
881. 
882. 
883. 
884. 
885. 

886. 
887. 
888. 


Gross  Passenger 
Earnings 


$65, 157-60 
87,005.07 
111,085.21 
178,298.93 
279,501.27 
399,725.84 
478,009.87 
519,291.00 
666,295.79 
824,481.78 
980,470.41 
962,645.28 


Per 
Cent 


33-53 
27.6S 
60.51 
56.76 
43.01 

19-59 
08.64 
28.31 
23.72 
18.92 
-01.82 


Year 

Gross  Passenger 
Earnings 

Per 
Cent 

1890  

$1,383,865.82 

43-76 

1891  

1,814,739.86 

3I-I3 

1892  

2,136,657-52 

17-74 

1893  

2,164,925.31 

01.32 

1894  

i,98l>  705-64 

—08.46 

I395  

1.964,772.65 

— 00.09 

1896  

2,037.934-80 

03.72 

1897  

1,982,785.20 

— 02.78 

1898  

2,145,092.95 

08.19 

1899  

2,476,879.75 

15-47 

I900  

2,814,205.10 

13.62 

1901  

3,150,497.85 

n-95 

cated  by  the  excellent  financial  condition  which  the  com- 
pany is  in,  having  paid  last  year  4  per  cent  on  its  preferred 
stock,  with  every  prospect  that  this  can  be  continued  and 
increased,  even  with  the  large  expenditures  for  improve- 

Table  II. 


decrease  in  earnings  in  1897  over  1896,  due,  in  part,  possibly 

to  an  increase  in  the  use  of  bicycles  for  business  purposes. 

Table  IV. — Items  Reduced  to  Motor  Car  Miles  and  Hours 


Gross  Passenger  Earnings  

Miscellaneous  

Total  Earnings  .  

Expenses. 
Maintenance  Wav  &  Structure... 

of  Equipment  

Operating  of  Power  Plants  

Car  Service  

General  Expense  

Legal  

Injuries  and  Damages  

I  nsu  ranee    

Total  Operating  Expense  

Net  Earnings  from  Operation  

Int.  on  Debt  &  Dividends  Pfd.  Stk 
Taxes    __ 

Total  Int.  Chgs,  Taxes,  Divs.,  etc. 

Surplus   


1901 


3,150,497.85 
23,478.00 


2:33 
0019 


3,173,975.85  .2752 

85,989.88 
179,768.43 
217,946.98 
646,692.36 
149,798.10 

22,999.92 

97.139.91 

15,116.12 

1,415,451.70 
1,758,524.15 


876,637.5'; 


881,886.58 


'.0074 
.0156 
0189 
0561 
.0130 
.0020 
0084 
.0013 

.1227 

.1525 

.0657 
.0103 

.0760 


076;-) 


8.30 
.02 

2.32 

.06 
.13 
.16 
.47 
.11 
.02 
.07 
.01 

1  03 

1.29 

.55 
.09 

.64 


1900 


2,814,205.10 
25,150.68 


2,839,355.78 

61,086.45 
159,834.60 
170,661.74 
641,195.90 
156,472.35 
22,999.91 
82,948.61 
9,489.55 

1,304,689.11 


1,534,666.65 


2  « 


.2475 
.0682 


.2497 

.0053 
.0141 
.0150 
.0564 
.0138 
.1)020 
.0073 
.0008 

.1147 

.1350 

0650 
.0079 

0729 

.0621 


£  ° 


2.04 
.02 


2.06 

.04 
.12 
.13 
.46 
.11 
.02 
.06 
.01 

.95 

1.11 

.53 
.07 


.51 


$ 

+  11.95 
—  6.65 

+  11.79 


In  1899  came  an  increase  of  15  per  cent  over  1898,  and  for 
the  last  three  years  there  has  been  a  good  increase  each 
year,  that  for  1901  being  11.95  per  cent  over  1900. 

Statement  for  Ten  Years. 


Yearly  Statements 


1892 

1893 

1894 

1895 

1896 

1897 

1808 

1899 

1900 

1901 

Passenger  Earnings    

Miscellaneous  Earnings  _  

Total  Earnings.  

Maintenance  of  Way  and  Structure  _  

Maintenance  of  Equipment   

General  Expense..    

Legal  Expense   

Injuries  and  Damages   

Total  Operating  Expense   

Net  Earnings  from  Operation    

Total  _..  

Surplus  Applicable  to  Dividends  

$ 

2,136,657.52 
50,922.42 

% 

2,164,925.31 
24,231.89 

$ 

1.981,705.64 
21,972.72 

$■ 

1,964,772.65 
24,030.79 

$ 

2,037,934.80 
21,282.77 

$ 

1,982,785.20 
26,335.78 

$ 

2,145,092.95 
25,623.06 

$ 

2,476,879.75 
45,914.10 

$ 

2,814,205.10 
25,150.68 

$ 

3,150,497.85 
23,478.00 

2,187,579.94 

2,189,157.20 

2,003,678.36 

1,988,803.44 

2,059,217.57 

2,009,120.98 

76,876.57 
130,576.21 
133,828  58 
469,232.93 
94,457.35 
18,701.20 
72,000.00 
6,407.54 

2,170,716.01 

2,522,793.85 

2,839,355.78 

3,173,975.85 

108,060  79 
211,264.28 
226,986.70 
656,264.99 
130,207.93 
13,786.15 
51,503.79 
20,514.15 

98,930.65 
217,381.77 
229,357.67 
624,456.77 
105,088. 7i 
18,611.53 
97,436.16 
18,965.70 

66,606.77 
126,319.90 
161,374.85 
474,537.17 

75,141.69 

17.037.75 
106,813.90 

16,685.15 

58,069.49 
103,537.87 
154,103.73 
474,246.17 
80,073.17 
14.925.02 
80,890.99 
13,637.96 

62,738.27 
121,815.98 
156.764.47 
480,384.67 
77,042.70 
19,275.70 
65,587.07 
11,519.64 

995,158  50 

1,064,059.07 

73,837.27 
131,368.30 
129,805.69 
497,413.34 
95,884.29 
23,442.38 
58,492.63 
6,148.24 

33,820.00 
165,364.44 
147,467.12 
602,691.79 
105,855.79 
21,999.92 
72,910.64 
6.862.67 

61,086.45 
159,834.60 
170,661.74 
641,195.90 
156,472.35 
22,999.91 
82,948.61 
9,489.55 

85,989.88 
179,768  43 
217,946.98 
646,692.36 
149,798.10 
22,999.92 
97,139.91 
15,116.12 

1,418,588.78 

1,410,231.98 

1,044,547.18 

979,484.93 

1,002,080.38 

1,019,392.14 

1,156,972.37 

1,304,689.11 

1,415,451.70 

768,991.16 

778,925.22 

959,131.18 

1,009,318.51 

1,007,040.00 

1,151,323.87 

1,365,821.48 

1,534,666.67 

1,758,524.15 

54,064.48 
471,360.18 

51,143  69 
611,490.58 

52,938.69 
686,022.40 

49,071.11 
701,767.94 

58,170.42 
626,356.73 

66,469.05 
625,833.81 

64,214.11 
593,600.07 

71,905.69 
556,337.19 

90,300.50 
534,025.13 

119,000.00 
547,637.57 

528,421.66 

662,634.2? 

738,961.09 

750,839.05 

6  4,527.15 

692,302.86 

657,814.18 

628,242.88 

624,325.63 

666,637.57 

240,566.50 

116,290.95 

220,170.09 

258,479.46 

379,531.92 

314,737.74 

493,509.69 

737,578.60 

910,341.04 

1,091,886.58 

79,534.00 

79,604.00 

119,854.00 

187,553  34 
375,250.00 

204,750.00 
450,300.00 

210,000.00 
600,400.00 

79,534.00 

79,604.00 

119,854.00 

562,803.34 

655,050.00 

810,400.00 

Per  Cent  Total  Operating  to  Total  Earnings  

Per  Cent  Total  Operating  to  Total  Incrt-ase  Taxes. 

240,566.50 
64.85 
67.31 

116,290.95 
64.42 
66.76 

220,170.09 
52.13 
54.77 

258,479.46 
49.25 
51.72 

299,997.92 
48.33 
51.15 

235,133.74 
49.88 
53.18 

373,655.69 
46.96 
49.92 

174,775.26 
45  76 
48.71 

255,291.04 
45.95 
49.16 

281,486.58 
44.60 
48.35 

The  company  has  always  kept  very  complete  records  as  to 
all  details  of  operation,  and  to  any  street  railway  man  or 
investor  these  figures  have  been  willingly  thrown  open  for 
inspection  and  comparison.  Auditor  J.  F.  Calderwood,  ex- 
president  of  the  American  Street  Railway  Accountants'  As- 
sociation, and  one  of  the  men  most  influential  in  the  estab- 
lishment of  that  organization,  ranks  second  to  none  in  the 
matter  of  keeping  detailed  accounts  in  such  shape  that  in- 
formation of  value  can  be  quickly  obtained  from  them. 
Vice-President  C.  G.  Goodrich,  who  has  had  charge  of 
the  shaping  of  the  policy  of  the  company,  has  always  made 
good  use  of  the  figures  which  Mr.  Calderwood,  by  his  thor- 
ough accounting  methods,  has  been  able  to  furnish.  One 
of  the  secrets  of  the  successful  management  of  this  company 
has  been  the  thoroughness  of  the  accounting  system  which 
has  enabled  those  in  charge  to  determine  exactly  how  the 
money  was  being  spent,  and  in  what  way  improvements 


ments  that  are  contemplated.    The  earnings  from  1878  to 
1901  show  some  very  peculiar  variations,  as  can  be  seen  by 
Table  III. — Bonded  Debt  and  Preferred  Stock. 


1st  Mtg.  Minneapolis  &  St.  Paul  Sub. 

$500,000 

5% 

$25,000 

250,000 

7 

17,500 

2d  Mtg.  Minneapolis  

600,000 

6 

36,000 

1st  Cons.  Minneapolis   

4, 150,000 

5 

207,500 

1  st  Mtg.  St.  Paul  

680,000 

6 

40,800 

Cable  Cons.  St.  Paul  

3,708,000 

5 

185,400 

1,000,000 

5 

50,010 

3,000,000 

7 

210,000 

$13,888,000 

5.56 

$772,200 

the  accompanying  Table  I.,  giving  the  gross  passenger 
earnings  and  increase  for  each  year  over  the  previous  year. 

From  this  table  it  is  seen  what  effect  the  panic  of  1893 
had,  and  how  long  its  effect  lasted.   There  was  a  marked 
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could  be  made.  The  detailed  statements  as  to  earnings 
and  operating  expenses  can  be  found  in  Table  II.,  which 
gives  the  various  items  for  the  years  1892  to  1901.  A  care- 
ful study  of  this  table  is  necessary  to  a  full  understanding 
of  the  situation.  It  might  be  mentioned  that  in  the  eight 
years  previous  to  1901  the  liabilities  of  this  company  have 
been  increased  only  5  per  cent,  while  the  gross  earnings 
have  been  increased  45  per  cent.  In  other  words,  such  im- 
provements and  enlargements  have  been  made  that  45  per 
cent  more  business  was  taken  care  of  in  1901  than  was 
bandied  in  1894,  and  this  with  only  5  per  cent  increase  in 
the  capitalization  upon  which  interest  should  be  paid.  It 
will  be  noticed  in  Table  II.  that  there  has  been  a  steady 
decrease  in  the  percentage  of  operating  expenses  to  the  total 
earnings,  and  this  in  spite  of  the  reconstruction  that  has 
taken  place,  which  will  be  mentioned  in  detail  later,  and 
which  has  been  charged  directly  in  as  operating  expense. 


from  the  beginning  until  the  present  time,  has  not  at- 
tempted to  get  cheap  track  work  for  the  sake  of  a  temporary 
fine  showing  to  the  directors  and  stockholders,  but  has  laid 
the  best  track  the  state  of  the  art  at  the  time  has  suggested. 
It  has  been  constantly  at  work  since  its  organization  in 
1891  improving  its  track,  and  new  track,  when  laid,  has 
been  of  as  permanent  construction  as  could  be  put  down. 
At  the  time  the  company  was  organized  there  were  miles  of 
track  in  the  two  cities  that  were  not  needed  at  the  time,  and 
the  cities  have  been  gradually  growing  to  a  size  commen- 
surate with  the  mileage.  There  has,  therefore,  been  no  at- 
tempt to  build  extensions,  but  simply  to  maintain  and  relay 
the  track  already  down.  There  are  now  251  miles  of  track 
in  the  city  and  interurban  systems.  Of  this  76  miles  have 
cast-welded  joints.  Twenty-five  miles  of  the  construction  on 
paved  'streets  is  an  80-lb.  T-rail,  7  ins.  high,  laid  without 
ties,  with  a  concrete  beam  under  each  rail.   These  concrete 
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To  enable  a  better  understanding  of  Table  II.,  the  state- 
ment of  funded  debt  and  fixed  charges  in  Table  III.  is 
necessary.  There  is  in  addition  to  this  common  stock  issued 
Table  V.— Items  Reduced  to  Motor  Miles,  &c. 


Maintenance  of  Wav  &  Structure 

Maintenance  of  Equipment  

Operating  of  Power  Plants  

Car  Service  _  

General  Expense   

Total  Operating.  _   

Net  Earnings   

Fixed  Charges  

Surplus  Earnings   


1901 


2.N 

o 


.74 
1.56 
1.89 
5.61 
2.47 
12.27 
15.25 
7.60 
7.65 


.06 
.13 
.16 
.47 
.21 
1.03 
1.29 
.64 
.65 


u  c 


2.71 
5.66 
6.87 
20.37 
8.99 
44.60 
55.40 
27.62 
27.78 


.14 

.28 
.35 
1.03 
.45 
2.25 
2.75 
1.39 
1.36 


1900 


c  3 

o 


.04 
.12 
.13 
.46 
.20 
.95 
1.11 
.60 
.51 


C  M 

cj-s 


c  > 

v  o 


3.15 
5.63 
6.01 
22.58 
9.58 
45.95 
54.05 
29.2(1 
24.85 


.11 

.28 
.30 
1.13 
.48 
2  30 
2.70 
1.46 
1.24 


to  the  amount  of  $15,010,000,  making  liabilities  $111,147 
per  mile  of  single  track. 

In  Table  IV.  the  receipts  and  items  of  operating  expense 
are  reduced  to  a  motor  car  mile  basis,  from  which  com- 
parisons can  be  made  with  other  roads,  and  in  Table  V. 
some  of  the  items  are  given  in  motor  car  miles  and  motor 
hours  with  relation  to  the  gross  earnings,  and  per  revenue 
passenger.  Having  now  a  general  survey  of  the  situation, 
it  is  in  order  to  take  up  the  various  details  which  go  to  make 
up  the  equipment  and  management  of  the  property. 

TRACK 

The  foundation  of  all  successful  operation  is  good  track. 
The  company  having  been  under  the  same  management 


beams  supporting  the  rails  are  15  ins.  wide  x  8|  ins.  deep. 
The  track  is  held  to  gage  by  tie-rods  10  ft.  apart,  the  flange- 
way  for  the  wheels  is  made  with  granite  block  toothing  in 
asphalt  streets,  and  brick  in  brick-paved  streets.  For  those 
cities  which  bar  the  use  of  the  T-rail  in  paved  streets, 
Minneapolis  streets  are  a  splendid  example  of  the  advantage 
of  this  rail.  For  unpaved  streets  the  standard  construction 
is  an  80-lb.  T-rail,  A.  S.  C.  E.  standard,  as  used  on  steam 
roads.   Most  of  the  rest  of  the  track  is  56-lb.  and  60-lb.  rail. 

The  life  of  a  cast-welded  joint  T-rail  on  concrete  as  laid 
in  paved  streets,  of  course,  is  not  known,  but  that  it  will  ex- 
ceed anything  used  heretofore  in  street  railway  practice 
seems  certain.  Being  laid  on  concrete  without  the  use  of 
wooden  ties,  the  track  will  not  go  down  by  the  rotting  of 
ties,  and  the  joints  being  cast-welded  will  wear  no  faster 
than  the  adjoining  rail.  The  question  then  seems  to  be  how 
long  it  will  take  the  car  wheels  to  reduce  the  cross  section 
of  the  rails  to  a  point  where  it  cannot  be  used.  As  there  is 
no  tram  or  flange  on  a  T-rail,  as  there  is  on  the  girder  rail, 
the  life  of  a  T-rail  must  be  considerably  longer  than  a  girder. 
Having  put  its  track  in  permanent  shape,  the  company  is,  of 
course,  in  position  to  operate  much  more  cheaply  than  if  the 
track  renewals  had  been  made  on  the  basis  of  getting  the 
cheapest  Work  possible.  This  Mr.  Goodrich  assigns  as  one 
of  the  reasons  for  the  company's  satisfactory  annual  re- 
ports for  the  last  three  years. 

ADOPTION  OF  LONG  CONVERTIBLE  CARS. 

This  company  early  appreciated  the  advantages  in 
economical  operation,  maximum  service  with  given  in- 
vestment and  public  preference  for  long  double-truck  sum- 
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mer  and  winter  cars.  All  new  cars  are  of  this  type,  and  the 
single-truck  open  and  closed  cars  with  old  motor  equip- 
ments are  gradually  being  relegated  to  the  reserve  list. 
There  are  225  long  cars  out  of  600  motor  cars. 

The  double-truck  cars  are  used  for  the  regular  service 
as  much  as  possible  with  the  single-truck  in,  all  ready  for 
rush  hours  and  special  occasions.  The  total  double-truck 
mileage  for  1901  was  7,031,957;  the  single-truck  motor- 
car mileage  was  4,497,536,  and  the  trailer  was  1,362,681, 
making  a  total  car  mileage  of  12.892,174.  All  calculations 
are  based  on  the  total  motor  car  mileage  of  11,529,493. 
The  reduction  in  amount  paid  for  conductors'  and  motor  - 
mens'  wages  for  1901  from  1900,  due  to  increase  in  capacity 


The  present  cars  can  be  converted  from  open  to  closed 
by  simply  raising  the  windows.  Aside  from  the  greater 
comfort  and  public  preference  for  the  long  easy-riding 
double-truck  cars,  it  has  been  found  that,  whereas  the 
traffic  formerly  fell  off  on  rainy  days  with  open  cars,  it 
now  increases.  This  shows  that  with  the  ordinary  open 
cars  the  people  who  formerly  walked  short  distances  or 
did  not  venture  out  at  all  now  take  the  cars  in  more  than 
sufficient  numbers  to  counteract  the  depressing  effect  of 
bad  weather  on  the  revenues.  In  the  Minneapolis  climate 
the  desirability  of  having  a  car  that  is  closed  along  the 
floor  line  on  cool  summer  evenings,  and  that  can  be  closed 
entirely  during  temporary  cold  weather,  is  not  to  be  lightly 
estimated. 

The  dimension  and  construction  of  these  cars  will  be 
clear  from  the  photographs  and  drawings  accompanying 
this  article,  some  of  the  photographs  having  been  taken 
during  construction.  An  order  of  twenty-five  new  cars 
was  going  through  the  shop  at  the  time  these  photographs 
were  taken. 

The  floor  timbers  are  reinforced  by  steel  and  the  plat- 
form supports  are  channel  iron  run  straight  out  for  sup- 
porting the  motorman's  vestibule.  The  platform  sup- 
ports are  6-in.  and  4-in.  channel  iron  and  bend  down  to 
bring  the  rear  platform  floor  5  ins.  lower  than  the  car 
floor.  The  motorman's  vestibule  is  entered  only  by  a 
small  door  on  the  right-hand  side.   A  partition  is  run  clear 
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of  motor  cars  and  decrease  in  use  of  trailers,  is  shown  by 
the  following:: 


Per  cent,  de- 
crease from 


i9or  J900        yr.  previous 

Conductors'  wages   1249,705. 10   1260,685,79  4-21 

Motormen's  wages   238,206.59     241,583.15  1.40 


Excess  conductors  to  motormen.  111,498.51  $19,102.64  39.81 
The  adoption  of  long  double-truck  cross-seat  cars  has 
had  its  effect  on  the  earnings  as  well  as  reducing  expendi- 
tures and  doing  away  with  the  necessity  of  keeping  a 
double  equipment  of  car  bodies  for  summer  and  winter. 
Whatever  may  be  said  in  favor  of  the  ordinary  open  car 
for  warm  pleasant  weather,  it  is  certainly  not  an  ideal  con- 
veyance in  rainy  weather.  There  are  also  many  occasions 
when  the  open  cars  are  on  the  road  in  spring  and  fall  and 
on  cool  evening,  that  this  type  is  not  comfortable 


across  the  front  end  of  the  passenger  compartment  between 
the  motorman's  vestibule  and  the  balance  of  the  car.  The 
cars  are  heated  with  Baker  hot  water  heaters,  and  th. 
heater  is  placed  in  the  motorman's  vestibule,  it  being  part 
of  the  motorman's  duties  to  keep  fire  in  the  heater.  The 
cars  are  remarkably  well  warmed  and  are  as  comfortable, 
ordinarily,  as  any  steam  railroad  coach.  During  the  cold- 
est weather  double  windows  are  put  on,  which,  of  course, 
greatly  aid  in  keeping  the  cars  warm.  In  summer  the  win- 
dows are  taken  out  entirely  and  the  same  car  used  as  an 
open  car.  A  peculiar  feature,  and  one  that  helps  in 
keeping  the  cars  warm,  is  that  there  is  no  opening  of  any 
kind  in  the  floor  of  the  car;  further  than  this,  it  is  of  double 
thickness,  a  layer  of  cheap  pine  being  put  underneath  the 
main  hardwood  floor.  The  floors  are  smooth  without  the 
usual  grooves.   The  front  part  of  the  car  has  cross  seats 
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and  the  rear  part  side  seats,  to  facilitate  exit  during  the 
rush  hours.  To  reach  the  rear  platform  three  steps  are 
required  and  another  step  of  5  ins.  from  the  floor  of  the 
platform.  The  motorman  can  ordinarily  keep  his  vesti- 
bule closed  and  warm,  but  to  avoid  opening  windows  to 
turn  switches  two  very  small  trap-doors  are  put  in  the 
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POWER  CONSUMPTION  AND  MAINTENANCE  DATA 

The  power  used  in  car  operation  in  kilowatt-hours  per 
motor  car  mile  for  1901.  by  months,  is  as  follows: 


FRAMING  OF  CAR  BODIES 
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motorman's  vestibule,  through  which  he  can  put  his  switch 
hook  to  turn  switches ;  it  being,  of  course,  necessary  that  he 
stop  very  nearly  over  the  switch  tongue. 

These  cars  are  all  being  built  by  the  company  in  its  ex- 
tensive shops  at  Thirty-First  Street  and  Nicollet  Avenue, 
Minneapolis.  The  cost  of  these  cars  is  admitted  to  be 
considerably  more  than  what  car?  of  equal  capacity  could 
be  purchased  for,  but  good  workmanship  and  low  repairs, 
rather  than  low  first  cost,  are  aimed  at. 

Some  experiments  have  been  made  in  splicing  old  cars 
together  to  make  long  cars,  but  the  result  was  not  satisfac- 
tory because  of  the  narrowness  of  the  old  cars  and  the 
general  lack  of  stability  above  the  floor  line. 

The  standard  truck  and  motor  equipment  is  Brill  27-A 


Kw  hours 

January   2.80 

February   2.80 

March   2.89 

April   2.81 

May   2.86 

June   2.97 


luly   2.85 

August    3.02 

September   3  19 

October   3.31 

November   3,43 

December  . .    3.38 


The  relative  mileage  of  single  and  double  truck  cars  has 
already  been  given.  These  figures  are  from  the  alternat- 
ing current  switchboard  of  the  water-power  plant  and  the 
direct  current  switchboard  of  the  steam  plants.  The 
greater  part  of  the  power  being  generated  from  water,  a 
large  percentage  of  these  figures  includes  the  losses  in 
alternating  current  distribution  and  conversion  as  well  as 
the  losses  in  the  direct  current  feeders.  The  average  speed 
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trucks  on  which  are  mounted  four  G.  E.-67  motors.  For 
suburban  and  interurban  lines  the  same  cars  are  used,  but 
four  G.  E.-57  motors  are  put  on  to  give  the  increased 
capacity  required  by  the  high  speeds.  The  weight  of  one 
of  these  standard  city  cars  with  four  G.  E.-67  motors  is 
40,370  lbs.  Interurban  cars  with  air  brakes  weigh  as  high 
as  46,720  lbs, 


of  cars  on  all  divisions  for  the  year  was  8.45  miles  per  hour 
The  company  still  has  in  use,  at  rush  periods,  some  of 
the  oldest  motor  equipments.  Very  complete  records,  of 
course,  have  been  kept  of  the  maintenance  of  the  'different 
kinds  of  motors.  Table  VI.  gives  the  cost  per  motor  mile 
for  each  of  the  five  types  of  motors  in  use.  In  this  table, 
column  I.,  is  the  total  cost  of  maintenance  obtained  by 
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dividing  the  cost  of  maintenance  of  each  motor  by  the 
mileage  of  that  motor.  It  should  be  remembered  that  all 
of  the  figures  in  this  table  are  on  the  cost  of  individual 
motors,  not  for  a  car  equipment  of  two  or  four  motors. 

Table  VI. — Motor  Maintenance. 
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u 

u 
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Type  of  Motor. 

Total  Cost  per 
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Cost Arma- 

Motor Mile. 

ture  Room. 

tures  Alone 

G.  E.  67  

$.0008 

$.0OO2 

f.OOOI 

G.  E.  57  

.0014 

.OO06 

.0002 

W.  P.  50  

•OO33 

.OOI7 

.'  004 

.OO39 

.OOI5 

.0008 

S.  R.  G  

•0055 

.0046 

.0026 

f.0023 

f.OOII 

$.0042 

Column  II.  is  the  total  cost  for  a  motor  mile  of  main- 
taining a  motor  taken  from  armature  room  reports.  These 
figures  include  not  only  repairs  to  armatures  but  field  coil 
repairs  and  any  defect  of  an  electrical  nature  which  would 
cause  a  motor  to  be  sent  to  the  armature  room. 

Column  III.  is  the  cost  per  motor  mile  for  armature  re- 
pairs alone.  The  figures  in  column  II.  subtracted  from 
those  in  column  I.  will,  of  course,  be  the  cost  of  general 
repairs  outside  of  the  purely  electrical  ones.  A  report  of 
this  kind  is  of  the  greatest  value  in  determining 
how  long  it  will  do  to  hang  on  to  old  equipment  before 
throwing  it  away  and  buying  new  equipment  which  can 
be  maintained  more  easily.  Of  course  it  must  be  remem- 
bered in  this  connection  that  the  G.  E.-57  and  G.  E.-67 
motors  are  relatively  new,  as  they  are  the  motors  with 
which  all  new  cars  built  are  being  equipped.  The  S.  R.  G. 
repairs  seem  to  be  all  out  of  proportion  to  the  others. 
Looking  back  on  the  situation,  one  cannot  help  thinking 
that  it  is  very  fortunate  that  some  wise  man  did  not  get 
hold  of  these  comparative  figures  on  Sprague  and  S.  R.  G. 
repairs  in  the  early  days  when  the  single-reduction  motor 
was  first  coming  in  to  argue  that  the  single-reduction  mo- 
tor was  a  mistake  and  a  step  in  die  wrong  direction.  Sim- 
ilar arguments  are  made  to-day  regarding  apparatus  which 
is  right  in  principle  and  which  marks  an  attempted  advance 
over  previous  types,  but  which  lacks  perfection  of  details 
necessary  to  a  successful  competition  with  older  appara- 
tus. 

POWER  AND  POWER  PLANTS 

On  account  of  the  high  price  of  coal  in  Minneapolis  and 
St.  Paul  power  has  always  been  expensive  when  generated 
in  a  steam  plant.  For  the  past  three  years,  however,  a  con- 
siderable portion  of  the  power  used  has  been  generated  by 
a  water-power  plant  at  St.  Anthony  Falls,  in  Minneapolis. 
This  plant  has  been  fully  described  in  the  Street  Rail- 
way Journal  of  May,  1898,  and  Aug.  11,  1900.  It  is 
owned  by  the  Pillsbury-Washburn  Company  and  leased 
by  the  street  railway  company,  and  a  rental  is  paid  based 
on  the  power  available  for  use  from  day  to  day.  Under 
the  terms  of  the  contract  the  street  railway  company  pays 
for  what  power  is  actually  being  used  by  the  water-wheels 
plus  the  horse-power  of  the  water  wasted  over  the  crest 
of  the  dam.  To  determine  the  power  used  the  recording 
wattmeters  on  each  generator  are  read  each  hour,  and  the 
readings  thus  obtained  reduced  to  horse-power  with  the 
efficiencies  of  the  generators  and  turbines  deducted  are 
taken  as  the  horse-power  of  the  water  passing  through  the 
turbines  for  that  hour.  The  crest  of  the  dam  forms  a  weir 
by  which  the  waste  water  can  be  measured.  The  average 
horse-power  available  is  the  figure  upon  which  the  rental  is 
based. 

Previous  to  the  building  of  this  plant,  power  was  fur- 
nished by  steam  plants  in  St.  Paul  and  Minneapolis.  A§ 
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the  power  supplied  by  the  water-power  plant  has  usually 
been  a  little  short  of  that  necessai'y  to  operate  the  system 
the  old  steam  plants  have  had  to  supply  the  peaks  of  the 
load.  Two  steam  plants  are  also  maintained  on  the  Still- 
water line.  The  cost  of  steam-power  has,  of  course,  been 
high  under  such  circumstances,  as  the  steam  plants  have 
not  been  operated  under  the  most  advantageous  condi- 
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TRANSVERSE  SECTION  AND  DETAILS  OF  STANDARD  DOUBLE- 
TRUCK  CAR 

tions.  An  inspection  of  the  costs  of  power  per  kilowatt- 
hour,  from  month  to  month,  of  course  shows  that  this  cost 
increases  as  the  load  on  the  steam  plants  decreases.  Never- 
theless the  figure  on  total  cost  of  power,  including  both 
water  and  steam  power,  averages  low,  and  the  cost  of  that 
part  of  the  power  furnished  by  steam  is  remarkably  small 
considering  the  conditions. 

The  cost  of  all  power,  both  water  and  steam,  for  the 
year  1901  averaged  $.0066  per  kilowatt-hour.  The  cost  of 
steam-power  was  $.0138  per  kilowatt-hour  and  the  cost  of 
water-power  $.0051.  The  cost  of  labor  for  water-power 
was  about  10  per  cent  of  the  total. 

The  water-power  plant  contains  ten  iooohp.  water- 
wheels.  Eight  are  direct-connected  to  General  Electric 
3450-volt,  three-phase  generator.  Two  are  direct-con- 
nected to  direct-current  650-volt  generators.  The  3450- 
volt,  three-phase  current  is  taken  to  two  sub-stations  in 
Minneapolis.  For  transmission  to  St.  Paul  it  is  raised  by 
step-up  transformers  to  12,000  volts  and  conducted  by 
paper-insulated  underground  cables  to  two  St.  Paul  sub- 
stations. 

This  company,  in  common  with  the  majority  of  other 
large  street  railway  companies,  is  at  present  short  of  power 
during  rush  hours  because  of  the  great  increase  in  travel, 
which  has  exceeded  all  expectations.  The  enlargement 
of  power  facilities  is  therefore  being  taken  up  on  a  com- 
prehensive scale,  and  it  has  been  decided  to  start  the  build- 
ing of  an'  alternating  current  generating  plant  adjoining 
the  water-power  plant  at  St.  Anthony  Falls.  This  plant 
will  generate  at  3450  volts,  three-phase,  and  can  be  oper- 
ated in  parallel  with  the  water  plant,  allowing  the  water- 
wheels  to  run  with  a  constant  full  load  and  making  the 
steam  engines  do  the  greater  part  of  the  regulation.  A 
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3500-kw  three-phase  General  Electric  generator  has  been 
ordered,  to  be  direct-connected  to  a  vertical  Reynolds-Cor- 
liss engine  to  be  made  by  the  Allis-Chalmers  Company,. 
This  generator  is  of  the  revolving  field  fly-wheel  type  and 
the  specifications  require  that  it  shall  operate  twenty-four 
hours  at  rated  load  with  not  more  than  30  degs.  C.  rise 
above  engine  room  temperature,  and  that  at  the  close  of 
such  a  test  it  will  stand  50  per  cent  overload  for  1  hour 
without  more  than  42J  degs.  C.  rise  above  engine  room 
temperature,  the  construction  being  such  that  with  an 
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engine  room  temperature  of  25  degs.  the  insulation  will 
not  be  injured  by  the  rise  named.  The  Reynolds-Corliss 
engine  to  drive  this  generator  will  be  compound  condens- 
ing with  cylinders  46  ins.  and  94  ins.  by  60-in.  stroke,  run- 
ning 75  r.  p.  m.  The  building  will  be  laid  out  to  contain  six 
units  of  this  size  with  necessary  boilers,  though  it  can  be 
extended  indefinitely.   Six  Babcock  &  Wilcox  boilers  have 


ment  of  power  generating  and  distribution  systems  is  that 
one  sub-station  will  be  put  in  each  city  instead  of  the  two 
now  maintained.  While  the  direct-current  proper  re- 
quired is  greater  with  but  one  sub-station  it  is  calculated 
that  the  saving  in  attendance  and  the  reduction  of  fluctu- 
ations in  load,  together  with  the  better  opportunity  for  a 
given  capacity  of  storage  battery  to  take  care  of  fluctua- 
tions, if  located  at  one  central  point,  more  than  compen- 
sate for  this. 

The  present  water-power  plant  has  two  sets  of  bus-bars. 

One  of  these  sets  will  be  extended 
into  the  new  steam  plant  for  con- 
nection in  parallel  with  the  steam- 
driven  generators. 

A  neat  method  of  calibrating  all 
the  instruments  on  the  generator 
panels  at  the  water-power  plant  is 
in  use.  The  panels  are  so  arranged 
that  by  removing  the  fuse  blocks  at 
the  bottom  of  each  the  generator  is 
disconnected  from  the  panel.  Dis- 
connection from  the  bus-bars  is  also 
accomplished  by  opening  the 
switches.  Then  with  about  twenty 
minutes'  work,  by  means  of  flexible 
leads,  the  panels  are  all  connected 
in  series.  One  generator  is  then 
started  up  and  furnishes  current  to 
a  water  rheostat  through  the  series  of  eight  alternating 
current  switchboard  panels.  The  load  on  the  generator 
operating  is  adjusted  to  about  that  usually  carried  on  each 
generator,  and  the  errors  on  the  various  indicating  and  re- 
cording wattmeters  are  noticed,  and  allowance  made  by 
changing  of  constants  for  any  changes  that  may  have  oc- 
curred.   Each  wattmeter  is  cleaned  just  before  this  test. 
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been  ordered  with  coils  for  superheating  steam,  and  it  is 
the  expectation  to  superheat  about  120  degs.  Each  boiler 
has  5500  sq.  ft.  of  heating  surface  and  is  nominally  rated 
at  about  550  hp. 

The  location  of  the  power  house  will  make  the  fuel- 
handling  problem  easy.  It  is  to  be  on  the  shore  of  the  river 
immediately  under  the  edge  of  a  solid  rock  bluff.  A  rail- 
road siding  from  the  Minneapolis  &  Western  Railway  will 
be  run  along  the  edge  of  the  bluff  and  coal  unloaded  into 
coal  cars  running  around  the  boiler  room  roof  and  dump- 
ing into  hoppers  directly  over  the  boilers.  Sargent  & 
Lundy,  of  Chicago,  are  consulting  engineers  for  the  new 
power  plant,  and  F.  S.  Pearson,  of  New  York,  has  also 
been  called  in  consultation. 

One  interesting  point  in  connection  with  the  enlarge- 


The  comparison  is,  of  course,  made  with  a  standard  watt- 
meter in  series  with  the  eight  switchboard  panels. 

ACCIDENTS 

In  the  matter  of  injuries  and  damages,  the  company  is 
necessarily  under  greater  expense  than  one  operating  over 
a  less  scattered  territory.  It  is  necessary  to  keep  claim 
agent  departments  in  both  Minneapolis-  and  St.  Paul  and 
this  increases  the  expenses  somewhat  over  what  it  would 
be  if  one  claim  department  could  attend  to  the  entire  sys- 
tem, but  the  latter  is  found  to  be  impracticable  on  account 
of  the  local  conditions,  as  St.  Paul  claim  agents  can  deal 
better  with  St.  Paul  people  and  Minneapolis  claim  agents 
with  Minneapolis  people.  That  is,  it  is  found  to  be  a  good 
policy  to  have  claim  agents  identified  with  the  local  inter- 


March  i,  1902.] 


STREET  RAILWAY  JOURNAL. 


241 


ests  of  the  cities  in  which  they  work  because,  as  is  gener- 
ally known,  there  has  been  considerable  rivalry  between 
these  two  cities  in  the  past.  However  this  may  be,  it  will 
be  seen  from  Table  II.  that  there  has  been  a  marked  de- 
crease in  the  percentage  of  cost  of  injuries  and  damages 
to  the  gross  earnings;  this  is  due  to  greater  care  on  the 
part  of  trainmen  and  skill  in  handling  the  damage  cases, 
and  a  large  slice  was  also  cut  off  the  amount  paid  for  dam- 
ages at  the  time  what  is  known  as.  "the  Minneapolis  gate" 
was  put  on  nearly  all  the  cars. 

The  time  this  change  came  is  very  evident  in  Table  II., 
where  the  injuries  and  damages  dropped  from  $160,813 
in  1894  to  $80,890  in  1895  and  $65,587  in  1896,  there  being- 
no  great  change  in  the  gross  earnings  in  these  three  years. 
The  Minneapolis  gate,  which  is  probably  known  to  most 
street  railway  men  over  the  country,  having  since  been 
adopted  on  the  Metropolitan  Street  Railway  at  Kansas 


the  experience  at  Minneapolis  would  seem  to  demonstrate 
that  where  gates  of  this  kind  are  used  special  precaution 
should  be  taken  to  see  that  motormen  do  not  fall  into  the 
bad  habit  of  starting  the  car  before  the  gates  are  closed, 
otherwise  more  serious  accidents  than  those  that  the  gates 
are  intended  to  prevent  may  happen.  There  is,  of  course, 
a  constant  temptation  for  the  motorman  to  turn  on  the 
current  before  closing  the  gates  in  order  to  save  a  fraction 
of  a  second  in  time  for  each  start;  while  this  saving  of  time 
may  be  desirable,  it  would  seem  that  it  is  hardly  worth 
the  risk  involved,  especially  with  an  outwardly  opening 
gate  which  can  catch  alighting  passengers.  Many  ques- 
tions have  been  asked,  from  time  to  time,  as  to  how  the 
use  of  gates  in  Minneapolis  affected  the  schedule  speed. 
Many  managers  have  asserted  that  the  scheme  is  entirely 
impracticable  in  their  cities  because  there  are  a  large  num- 
ber of  men  who  will  get  off  the  car  before  it  stops  and 
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City,  is  a  gate  opened  and  closed  by  the  motorman,  the  idea 
being  that  the  car  shall  be  closed  against  entry  or  exit  at 
all  times  except  when  at  a  dead  standstill.  The  motormen 
have  orders  to  open  the  gates  only  when  cars  are  stand- 
ing still.  At  all  other  times  they  are  closed.  The  gates 
open  outwardly  and  are  controlled  by  a  system  of  rods 
and  levers  running  from  the  motorman's  vestibule  to  the 
rear  platform.  At  the  time  the  gates  were  adopted,  an 
inspection  of  the  accident  account  revealed  that  a  consider- 
able percentage  of  the  costly  injuries  were  due  to  passen- 
gers attempting  to  leave  or  board  the  car  while  the  car 
was  in  motion.  While  these  accidents  were,  strictly  speak- 
ing, not  accidents  for  which  the  company  was  responsible, 
the  claim  is  usually  set  up  in  such  cases  that  the  motorman 
started  the  car  just  as  the  injured  person  was  stepping  off 
and  that  the  conductor  gave  the  starting  signal  too  soon. 
Such  cases  form  an  uncomfortably  large  percentage  of  the 
total  number  of  cases.  The  adoption  of  gates  which  are 
closed  at  all  times  except  when  the  car  is  standing,,  has 
immediately  shut  off  a  great  bulk  of  this  class  of  accidents. 
There  are  a  few  stop  accidents  at  the  present  time,  how- 
ever, as  an  inspection  of  the  accident  statistics  shows,  and 


allow  it  to  proceed  before  coming  to  a  full  stop,  thereby 
saving  time  for  the  car  and  allowing  a  higher  schedule 
speed  than  could  otherwise  be  made.  Experience  in  Min- 
neapolis does  not  seem  to  bear  this  out.  Vice-President 
Goodrich  states  that  the  use  of  gates  not  only  does  not 
decrease  the  schedule  speed,  but  allows  better  time  to  be 
made.  This,  he  says,  is  because  the  motormen  bring  their 
cars  promptly  to  a  standstill  when  they  must  stop  at  a 
crossing  rather  than  bringing  them  up  to  a  crossing  at  a 
low  rate  of  speed  expecting  that  they  may  possibly  not 
have  to  come  to  a  stand.  It  is  a  custom  among  some 
motormen  and  conductors  for  the  conductor  to  give  a  late 
bell  when  an  active-looking  man  is  to  get  off,  with  the 
expectation  that  the  motorman  will  not  have  to  bring  the 
car  to  a  dead  standstill.  In  such  a  case  the  motorman  will 
reduce  his  speed  considerably  and  drift  along,  expecting 
to  get  a  go-ahead  signal  about  the  time  he  reaches  the 
crossing.  If  he  does  not  get  it,  he  may  drift  along  a  few 
feet  farther  and  then  stop  the  car,  which  wastes  more  time 
than  had  he  made  a  prompt  stop.  At  least  this  is  the 
theory  by  which  the  rapid  schedule  time  made  by  cars 
equipped  with  gates  is  accounted  for. 


242 


STREET  RAILWAY  JOURNAL 


[Vol.  XIX.    No.  9. 


Figures  on  accidents  on  all  divisions  of  the  Twin  City 
Rapid  Transit  Company  for  1901  were  as  follows: 


Passengers  carried    63,009,957 

Passengers  per  accident. ...   20,003 

Cost  of  accidents  per  passenger   $.0020 

Total  motor  car  miles   11,529,453 

Motor  car  miles  per  accident   3,660 


These  are  also  approximately  the  proportions  on  the 
interurban  lines  which  are  included  in  the  above  averages, 
except  that  on  all  divisions  the  cost  of  collisions  was  about 
50  per  cent  of  the  total  cost  of  accidents,  and  of  this  50  per 
cent  one-half  is  chargeable  to  the  interurban  line  between 
St.  Paul  and  Minneapolis — a  figure  which  it  is  hoped  to 
reduce  by  the  use  of  air  brakes  on  the  interurban  cars. 
On  the  Minneapolis  &  St.  Paid  Suburban  Railway,  which 


people  to  Wildwood.  The  average  number  of  cars  in  op- 
eration per  day  of  eighteen  hours  was  5,  and  the  car  mile- 
age was  602,269. 

Per  car  mile 


Passenger  earnings   $.2242 

Miscellaneous  earnings  0024 


Total  gross  earnings   $  2266 

Maintenance,  way  and  structures   $ .0051 

"  equipment  0133 

Operation  of  power  plant  0403 

"        "  cars  '.  0386 

General  expense  0175 

Legal  "   0017 

Injuries  and  damages  0059 

Insurance  0014 


Total  cost  operating  per  motor  car  mile   $-I238 
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is  an  interurban  line  from  St.  Paul  to  Stillwater,  20 
miles,  the  accident  figures  for  1901  were  as  follows: 


Passengers  carried   3,322,044 

Passengers  per  accident   28,018 

Cost  per  passenger   #0008 

Motor  car  miles   650,289 

Motor  car  miles  per  accident   4,655 


OPERATING  FIGURES  OF  THE  ST.  PAUL-STILLWATER 
INTERURBAN  LINE 

Reliable  figures  on  the  operation  of  interurban  electric 
roads  are  of  special  value  in  these  days  when  there  is  such 
great  activity  in  the  building  of  such  roads  and  when  it 
is  often  hard  to  get  figures  based  on  conservative  and  ex- 
perienced management. 

The  line  from  St.  Paul  to  Stillwater  is  20  miles  in  length. 
It  is  divided  into  six  sections,  a  charge  of  5  cents  being 
made  for  each  section,  or  30  cents  for  the  entire  trip  from 
St.  Paul  to  Stillwater. 

The  following  are  the  figures  on  operation  for  1900,  those 
for  1901  not  having  been  completely  tabulated  at  present 
writing.  A  half-hour  service  is  given  on  this  line  the  year 
round,  but  a  heavy  summer  business  is  done  taking 


PLEASURE  RESORTS 

There  are  three  large  resorts  on  the  Twin  City  Rapid 
Transit  Company's  system.  Two  of  these  are  parks  main- 
tained by  the  park  commissioners,  and  one  of  them  a  resort 
maintained  by  the  company.  In  Minneapolis  Lake  Harriett 
is  the  great  amusement  center,  and  is  located  on  the  south- 
western edge  of  the  city.  Como  Park  and  Lake,  in  St.  Paul, 
is  located  on  one  of  the  interurban  lines  between  the  two 
cities,  and  on  account  of  its  convenient  location  gets  many 
pleasure-seekers.  Wildwood,  on  the  St.  Paul  and  Still- 
water interurban  line  at  White  Bear  Lake,  is  maintained 
and  operated  entirely  by  the  company.  At  Wildwood 
which  was  formerly  a  rather  tough  resort,  a  transforma- 
tion has  taken  place  since  this  company  took  hold  of  it, 
and  it  is  now  maintained  along  the  same  lines  that  the 
public  parks  of  Minneapolis  and  St.  Paul  are  kept  by  the 
park  commissioners.  No  objectionable  people  are  allowed 
on  the  grounds,  and  the  resort  is  as  suitable  for  ladies  and 
children  as  are  any  of  the  public  parks.  There  are,  of 
course,  however,  more  miscellaneous  attractions,  such  as 
merry-go-rounds,  bowling  alleys,  switchback  railways,  etc., 
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at  Wildwood  than  at  the  public  parks.  At  the  Como  and 
Harriett  resorts  expensive  bands  are  engaged  each  season, 
the  cost  of  such  bands  sometimes  running  as  high  as  $2,000 
a  week.  When  such  bands  play  at  the  public  parks,  a  bonus 
is  usually  obtained  from  the  park  commission  to  cover  part 
of  the  expense.  The  company  keeps  its  accounts  in  con- 
nection with  parks  and  pleasure  resorts  just  as  it  would  if 
it  were  an  outside  party  running  these  places.  All  ex- 
penses, car  fare  of  bands,  etc.,  are  charged  as  if  paid  for  in 
cash. 


At  Wildwood  large  bath  houses  have  been  built,  and  an 
antiseptic  laundry  for  quick  washing  and  drying  of  bathing 
suits.  The  admission  to  the  amusement  hall  at  this  place 
is  10  cents.  Bowling  alleys  cost  30  cents  per  game. 


ORGANIZATION 


As  seen  from  the  accompanying  chart  of  organization 
the  vice-president  is  the  hub  about  which  the  various  de- 
partments center.  The  general  manager  has  charge  of 
everything  pertaining  to  operation  or  equipment.  The 
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DIAGRAM  OF  ORGANIZATION,  TWIN  CITY  RAPID  TRANSIT  COMPANY 


There  is  always  an  interesting  question  in  connection 
with  pleasure  resorts,  as  to  whether  the  company  is  run- 
ning ahead  or  behind  in  maintaining  them.  After  keep- 
ing its  expense  accounts  according  to  the  method  above 
outlined,  this  company,  during  the  summer  season  of  1901, 
found  that  its  pleasure  resorts  had  cost  it  $4,292.24  over 
and  above  all  money  received  from  concessions  and  bonuses 
from  the  park  commissioners.  This  is  such  an  insignificant 
figure  in  comparison  with  the  amount  of  business  done  in 
carrying  people  to  these  pleasure  resorts  that  there  is  no 
doubt  as  to  the  money  expended  on  these  places  by  the 
company  being  well  spent.  At  Wildwood,  traffic,  of  course, 
could  be  kept  with  a  reasonable  degree  of  accuracy.  The 
deficit  at  Wildwood  in  1901  was  $1,265.27.  The  traffic  at 
Wildwood  during  the  summer  season  of  1901  was  as  fol- 
lows, carried  out  in  dollars  and  cents : 


June   17,496.27 

July   12,676.18 

August   13,299.52 

September   6,896.83 

Tota\  jf40.368.08 


claim  department  is  not  put  under  operation,  as  it  is  con- 
sidered that  a  better  compromise  between  operating  expedi- 
ency and  legal  policy  on  various  matters  can  be  obtained 
by  having  operation  and  claim  departments  separate,  and 
reporting  independently  to  the  vice-president,  who  can  de- 
cide points  of  policy  in  connection  with  the  claim  depart- 
ment after  considering  all  sides  of  the  question. 

As  said  before,  the  principal  officers  of  the  company  have 
been  the  same  for  the  past  nine  years:  Thomas  Lowry, 
president ;  C.  G.  Goodrich,  vice-president,  secretary  and 
treasurer  ;  J.  F.  Calderwood,  auditor ;  W.  J.  Hield,  general 
manager.  The  other  officers  and  department  heads  are : 
R.  L.  Costigan,  purchasing  agent ;  G.  Brigger,  superin- 
tendent Minneapolis  division  ;  D.  S.  Smith,  superintendent 
St.  Paul  division;  R.  C.  Taylor,  master  mechanic;  Edward 
Scofield,  electrical  engineer. 


During  the  storm  of  Feb.  17  a  larger  amount  of  snow  fell 
in  many  districts  in  the  East  than  in  any  other  storm  during 
the  last  twelve  years.  Yet,  though  the  service  on  some 
roads  was  impeded,  it  was  not  more  so  than  on  neighboring 
steam  railroads. 
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Electric  Railway  Equipment  for  Tokio 


TheTokio  Densha  Tetsudo  Kabushika  Kwaisha,  which  is 
the  largest  street  railway  company  in  Japan,  and  which 
operates  some  22  miles  or  more  in  that  city,  has  just  given 
contracts  for  an  extensive  electrical  equipment  which  it  is 
expected  will  be  in  operation  early  in  1903.  The  orders 
were  placed  recently  by  Mr.  Enyo,  chief  engineer  of  the 
Tokio  company,  and  financial  arrangements  have  been 
made  through  the  Japanese  house  of  Mitsui  &  Co.,  of 
New  York,  whereby  that  firm  guarantees  the  payment  for 
the  machinery.  The  polyphase  system  of  distribution  at 
6600  volts  will  be  used. 

The  power  house,  which  measures,  inside  dimensions, 
about  164  ft.  x  102  ft.,  contains  space  for  three  1800-hp 
engines,  each  directly  connected  to  a  1200-kw.  General 


300  volts.  The  General  Electric  Company  will  also  supply 
the  switchboards  for  the  generating  station  and  sub- 
stations. 


The  Metropolitan  Express  Company 


The  express  service  which  was  started  on  the  lines  of 
the  Metropolitan  Street  Railway  Company  about  six 
months  ago  has  proved  very  successful.  The  first  cars 
which  were  used  in  the  service,  it  will  be  remembered,  were 
the  old  Third  Avenue  mail  cars  with  some  changes  made  in 
their  construction  to  better  adapt  them  to  the  express  busi- 
ness, but  since  that  time  twenty  long  double-truck  cars 
have  been  added,  which  have  greatly  increased  the  facilities 
of  the  company.   A  number  of  automobile  express  wagons 
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SECTIONAL  ELEVATION  OF  TOKIO  POWER  STATION 


Electric  generator.  The  engines  are  being  supplied  by 
Mcintosh,  Seymour  &  Company  and  are  of  their  horizon- 
tal, cross-compound,  condensing  type;  the  cylinder  dimen- 
sions are  30  ins.  and  62  ins.  x  42-in.  stroke.  Two  small  en- 
gines, each  directly-connected  to  a  ioo-kw.  generator,  form 
the  exciting  plant.  There  are  eight  boilers,  each  of  350- 
hp  capacity,  built  by  the  Babcock  &  Wilcox  Company. 
The  pumps  comprise  three  condensing  outfits,  two  feed 
pumps  and  three  small  equipments  to  be  utilized  for  drain- 
age and  oiling  purposes  and  are  to  be  manufactured  by  the 
International  Pump  Company.  Four  Wainright  heaters 
will  be  used  in  the  station.  The  Morgan  Engineering 
Company,  of  Alliance,  Ohio,  will  build  a  20-ton  overhead 
electric  crane. 

The  car  bodies  will  lie  manufactured  in  Japan,  but  will 
be  mounted  on  No.  8rB.  trucks  built  by  the  Peckham 
Manufacturing  Company,  to  be  equipped  with  Sterling 
brakes.  The  number  of  the  trucks  already  ordered  are 
250  and  they  will  be  fitted  with  double  motor  equipments 
of  the  G.  E.-54  type.  Tn  addition  to  the  generators,  the 
General  Electric  Company  will  supply  six  400-rotary  con- 
verters of  360  volts  alternating,  and  550  volts  to  575  volts 
direct-current,  and  eighteen  150-kw  transformers  of  6000- 


have  also  been  put  hi  operation  in  connection  with  the  de- 
livery system,  which  now  has  in  all  about  130  wagons  in 
service.  Both  of  these  are  illustrated  in  the  accompany- 
ing engravings.  The  new  cars  have  two  doors  on  the  side 
and  are  considerably  larger  than  those  formerly  employed. 
They  are  fitted  with  the  standard  overhead  trolley  as  used 
on  the  lines  around  White  Plains,  New  Rochelle,  Yonkers 
and  other  towns  in  the  southern  part  of  Westchester 
County,  where  a  large  amount  of  deliveries  are  made,  and 
are  also  equipped  with  a  modified  type  of  the  plow  used  by 
the  Metropolitan  Street  Railway  on  its  conduit  lines.  This 
plow  is  so  arranged  that  it  can  be  removed  from  the  slot: 
at  one  of  the  "hatches"  and  placed  out  of  the  way  under 
the  car.  This  enables  the  express  company  to  use  the  same 
cars  on  any  part  of  the  lines  of  the  Metropolitan  Company 
and  other  companies  in  and  above  the  Borough  of  Man- 
hattan. 

The  delivery  wagons,  of  which  there  are  fifteen,  are  used 
for  the  local  delivery  business,  the  cars  being  employed 
nnlv  for  transportation  over  long  distances.  These  wagons 
have  curtains  on  the  side  which  can  be  lowered  in  the  wet 
weather,  but  ordinarilv  these  curtains  are  rolled  up,  as 
shown  in  the  illustration  of  the  wagon  herewith.  The 
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wagons  are  equipped  with  two  2-^-hp  motors,  and  are  capa- 
ble of  developing  a  speed  of  about  12  miles  per  hour.  The 
batteries,  which  are  placed  in  a  box  under  the  wagon  floor, 
have  a  capacity  of  35  amp.  at  90  volts  for  about  3^  hours, 
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have  been  carried  out  in  a  manner  satisfactory  to  all  con- 
cerned. The  United  States  Express  Company  has  given 
over  to  the  Metropolitan  Express  Company  all  of  its  de- 
livery business  above  Fifty-Ninth  Street,  and  this  district 
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but  in  ordinary  service  the  wagon  runs  35  miles  with  one 
charge.  The  charging  is  done  at  the  stations  of  the  New 
York  Transportation  Company,  until  recently  known  as 
the  New  York  Electric  Vehicle  Transportation  Company, 


now  has  a  much  better  service  than  ever  before.  The  Cen- 
tury Express  Company,  which  is  now  nothing  but  a  name, 
has  had  its  business  largely  increased  in  all  lines  since  its 
absorption  by  the  Metropolitan  Express  Company.  This  is 
especially  true  of  the  lower  parts 
of  the  city,  and  everything  points 
to  the  realization  of  the  hopes  of 
the  management  when  the  new 
venture  was  started.  The  condi- 
tions in  New  York  are  such  that 
a  rapid  express  service  of  this 
kind  is  highly  desirable,  and  by 
operating  during  such  hours  as 
the  tracks  of  the  Metropolitan 
company  are  comparatively  free 
no  interference  with  the  passenger 
traffic  occurs. 


Another  Electric  Road  for 
Mexico 


AUTOMOBILE  DELIVERY  WAGON 

which  has  complete  control  of  the  operation  of  these 
vehicles. 

The  financial  arrangements  of  the  Metropolitan  Express 
Company  with  other  local  companies  have  been  most  suc- 
cessful, and  the  plans  as  originally  made  by  the  officers 


The  City  of  Mexico  is  to  have 
an  electric  traction  system,  in 
addition  to  the  one  now  in  oper- 
ation in  that  city.  Recent  ad- 
vices from  Mexico  state  that  a 
concession  has  just  been  granted 
by  the  government  to  an  enter- 
prise styled  the  Mexican  Traction 
Company,  of  which  John  L.  Moy- 
lan  is  president,  for  the  purpose 
of  building  and  operating  an  elec- 
tric traction  system  to  run  be- 
tween the  Mexican  capital  and 
Tacubaya,  one  of  its  suburbs.  The 
length  of  the  road  will  be  about  8 
miles.  The  company  absorbs  the 
project  of  Sehor  Miranda  y  Marron,  who  in  1898  was 
granted  a  franchise  with  a  view  to  connecting  the  eastern 
part  of  the  city  with  Tacubaya,  but  who  only  constructed  a 
small  portion  of  the  line.  Ninety-pound  rails  are  to  be  used. 
The  whole  system  must  be  built  inside  of  eighteen  months. 
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Joint  Construction  and  Wheels  in  Philadelphia 


The  use  of  the  "composite"  or  cast  zinc  joint,  invented 
by  the  engineers  of  the  Union  Traction  Company  of  Phila- 
delphia, and  described  in  the  Street  Railway  Journal 
for  April,  1901,  has  proved  so  successful  that  the  company 
is  installing  a  considerable  number  of  these  joints.  A  sec- 
tion and  side  elevation  of  this  joint,  reproduced  from 
the  issue  of  last  April,  are  presented  herewith  in  Fig.  1, 
but  some  modifications  have  been  made  in  the  method  of 
applying  this  joint,  as  the  result  of  the  experience  of  the 
last  nine  months. 

As  will  be  remembered,  this  joint  is  made  up  of  two 
angle-plates,  which  are  made  to  fit  the  web  of  the  rail 
closely  and  overlap  the  base,  except  that  a  space  of  about 
3-16  in.  is  left  between  the  head  and  the  base  of  the  rail 
and  the  flanges  of  each  of  the  angle-plates ;  the  angle- 
plates  are  then  riveted  through  the  web  of  the  rail  by 
twelve  1 -in.  rivets,  set  up  by  a  pneumatic  riveter,  and  the 
intervening  space  is  poured  with  zinc.  The  company  has 
equipped  about  12  miles  of  new  track  with  these  joints  since 
spring.  Of  course,  the  time  in  which  they  have  been  in 
use  is  not  long  enough  yet  to  determine  their  value,  but 


the  metal.  Two  Christensen  air  compressors  are  used  for 
operating  the  sand  blast,  and  are  capable  of  supplying 
about  100  cubic  feet  of  air  per  minute.  This  wagon  is 
shown  in  Fig.  3. 
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FIG.  I.-SIDE  ELEVATION  AND  SECTION  OF  NEW  CAST  ZINC  JOINT 


the  service  given  by  hardened  center  special  work  con- 
structed in  this  manner,  that  is,  with  the  wearing  parts 
held  in  place  by  zinc,  indicates  that  in  point  of  durability 
the  joint  will  be  satisfactory.  Certainly,  so  far  as  smooth- 
ness in  riding  and  electrical  conductivity  of 
the  joint  are  concerned,  the  experience  with 
it  has  been  most  satisfactory. 

The  apparatus  now  being  used  to  melt  the 
zinc  is  carried  on  a  wagon  built  especially 
for  the  purpose  and  weighing,  complete  with 
equipment,  about  5000  lbs.  A  view  of  this 
truck  complete  with  fuel  oil  burners,  com- 
pressor and  crucible,  is  shown  in  Fig.  2. 
The  crucible,  in  which  the  zinc  is  melted,  has 
a  capacity  of  about  300  lbs.  of  zinc,  and  is 
heated  by  a  fuel  oil  burner  supplied  with  air 
under  a  pressure  of  about  15  lbs.  per  square 
inch,  supplied  by  a  small  motor  compres- 
sor. The  crucible  is  swung  at  the  end  of 
the  truck  so  as  to  be  always  level.  Form- 
ing part  of  its  back  is  a  pocket,  which  is  also 
heated  from  the  main  flame,  and  which  is 
large  enough  to  hold  three  ladles ;  these 
ladles  have  a  capacity  each  of  from  20  lbs. 
to  25  lbs.  of  zinc,  and  one  ladleful  is  ample  to 
pour  a  joint,  as  the  amount  of  zinc  required 
is  about  15  lbs.  It  is  proposed,  however,  in 
future  work  to  substitute  electric  melters 
in  place  of  the  spherical  oil  melter  shown  in  the 
engraving.  This  will  greatly  decrease  the  weight  carried 
on  this  particular  truck. 

A  second  wagon  carries  a  motor  compressor  and  com- 
plete sand-blast  apparatus  for  cleaning  the  ends  of  the  rail 
before  casting,  burners  for  heating  the  ends  of  the  rails 
preparatory  to  casting,  and  sheet-iron  forms  for  pouring 


METHOD  OF  APPLYING  THE  COMPOSITE  JOINT 

The  joint  is  applied  to  new  track  immediately  after  the 
rails  are  placed  on  the  ties  and  before  the  rails  have  been 
surfaced  or  spiked.    After  the  material  has  been  distribu- 


FIG.  2. — ZINC  CASTING  TRUCK  COMPLETE,  WITH  BURNERS,  COMPRESSORS 

AND  CRUCIBLE 


ted,  both  the  plates  and  the  ends  of  the  rails  for  a  distance 
of  about  18  ins.,  including  the  lower  part  of  the  head  and 
both  sides  of  the  base,  are  thoroughly  cleaned  by  the  sand 
blast  mentioned  above  and  shown  in  Fig.  3.  The  ap- 
pearance of  the  rail  ends  and  plates  after  the 
application  of  the  sand  blast  is  well  shown  in  Fig. 
4.      The    plates    are    next    placed    on    the    rails  and 
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are  held  in  place  by  steel  drift  pins,  placed,  one  bolt 
in  each  end  of  the  plate.   A  steel  straight  edge  is  then  laid  pneu 


FIG.  3.— SAND  BLAST  TRUCK,  WITH  AND  WITHOUT  COVERS 

on  the  rail  and  the  head  and  base  of  the  rail  are  brought 
to  a  uniform  surface  by  inserting  wedges  between  the 
plate  and  the  tram,  or  the  plate  and  the  head.  These 
wedges  are  driven  up  with  a  light  hammer  until  the 


holes  are  being  reamed  to  1  1-32  ins.  by  a  portable 
matic  reamer  (see  Figs.  5  and  6). 

Several  types  of  reamers 
have  been  tried  for  boring  out 
the  rivet  holes.  The  employ- 
ment of  compressed  air  for  the 
sand  blast  suggested  the  use  of 
a  pneumatic  reamer,  and  this 
has  proved  in  many  particulars 
more  satisfactory  than  an  elec- 
tric reamer,  as  with  the  latter  a 
flexible  shaft  has  to  be  em- 
ployed, and,  owing  to  the  large 
amount  of  power  transmitted, 
some  troubles  have  developed 
through  the  breaking  of  this 
shaft.  The  compressor  used  is 
of  the  Christensen  make, 
driven  like  that  on  the  sand 
blast  by  current  from  the  trol- 
ley wire  and  furnishes  air  at 
85  lbs.  pressure.  The  appear- 
ance of  the  joint  reamed  with 
four  temporary  bolts  in  place 
is  shown  in  Fig.  7. 

After  the  h^les  are  reamed 
out  the  steel  rivets  are  inserted. 
Twelve  i-iri.  rivets  are  used  to 
each  joint  and  they  are  upset 
by  the  pneumatic  riveter  shown 
in  Fig.  8,  and  which  is  handled 
by  two  men.  The  compressor 
used  is  shown  in  the  engraving 
with  the  forge  for  heating 
rivets.  This  is  hauled  by  hand 
from  joint  to  joint,  but  when 
carried  any  distance  is  carried 
in  the  construction  wagon, 
Figs.  9  and  10. 
removed  Fig.  9  shows  the  apparatus 


FIG.  4.- 


-APPEARANCE  OF  ENDS  OF  RAILS  AFTER  BEING 
CLEANED 


straight  edge  has  a  continuous  bearing.  The  plates  are 
then  held  in  place  by  four  temporary  bolts  while  the  usual 


FIG.  6. — PNEUMATIC  REAMER  AT  WORK 

boxed   up,   and   Fig.  10   with   the   apparatus  removed. 
After  the  angle-plates  are  riveted  up,  the  joint  is  heated 
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'FIG.  7.  — JOINT  REAMED  READY  TO  BE  RIVETED 


FIG.  12.— JOINT  CAULKED  WITH  ASBESTOS 


by  means  of  the  two  fuel-oil  burners ;  be- 
fore doing  this,  however,  the  holes  in  the 
angle-plates  through  which  the  zinc  is  later 
to  be  poured  and  the  spaces  at  the  ends  of 
the  plates  are  temporarily  caulked  with 
pieces  of  asbestos  cloth,  as  shown  in  Figs. 
11  and  12,  so  that  no  soot  will  enter  the 
space  between  the  rail  and  the  plates.  The 
lower  portions  of  the  plates  are  then 
warmed  to  a  temperature  of  about  300  degs. 
F.  by  fuel-oil  burners  operated  by  the  port- 
able compressor  shown  in  Fig.  2,  and  al- 
ready described.  The  joint  is  now  ready 
for  pouring.  The  zinc  is  poured  through 
a  f-in.  hole  in  the  center  of  the  lower  por- 
tion of  the  plate  (at  the  place  shown  by 
the  iron  plug  in  Fig.  13),  and  also  by 
means  of  dams  underneath  the  head  and 
tram  of  the  rail.  The  dams  used  are  made 
of  aluminum  castings  padded  with  asbestos 
cloth,  and  are  well  shown  in  Fig.  13.  Views 
of  completed  joints  are  given  in  Figs.  14 
and  15,  one  being  of  the  inside,  the  other 
of  the  outside,  of  the  rail. 

The  present  cost  of  the  zinc  joint  is 
somewhat  higher  than  it  would  be  in 
case   rolled   angle-plates   were   used  in- 


FIG.  8.— PNEUMATIC  RIVETER  AT  WORK 
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FIG.  9.— COMPRESSING  APPARATUS  FOR  PNEUMATIC  RIVETER 


etc.  If  these  were  added 
the  cost  of  the  joint  would 
probably  be  in  excess  of  $5 
per  joint.  The  company's 
engineers  believe  that  the 
joint  is  superior  to  cast- 
welded  joints,  for  they  con- 
sider that  in  the  latter  the 
rail  is  affected  by  the  intense 
heat  of  the  molten  iron, 
while  in  the  new  joint  a 
temperature  of  only  300 
degs.  is  required.  This  has 
no  effect  on  steel.  At  the 
same  time  the  joint  is  con- 
sidered to  be  as  durable  in 
service  and  more  easily  ap- 
plied than  the  cast-welded 
joint,  especially  to  deep  rails 

RIVETED  JOINTS 

During  the  last  year,  and 
before  the  design  of  the  zinc 
joint   described  above,  the 


stead  of  drop-forged.  The  company  has 
not  yet  commenced  the  employment  of 
rolled  plates,  however,  as  the  managers 
wished  to  determine  the  exact  value  of  the 
joint  before  going  to  the  expense  of  order- 
ing a  set  of  rolls. 

DISTRIBUTION  OF  MEN  APPLYING  RIVETED 
JOINT  PLATES 

A  track-casting  gang  consists  of  four- 
teen men  and  one  hoy,  divided  about  as 
follows : 

Sand  Blast  Wagon,  2  men. 

Reamer  Wagon,  3  men. 

Riveting  Gang,  3  men  and  I  boy. 

Molders,  2  men. 

Melting  Wagon  and  Burners,  4  men. 

A  gang  of  this  number  will  cast  about 
forty  joints  in  a  day  of  ten  hours.  The 
total  cost  of  labor  per  joint  is  $1,  and  the 
total  cost  of  zinc,  including  waste,  is  $1. 
This  estimate  is  based  on  the  total  cost 
of  applying  2000  joints,  and  of  course  does 
not   include   the   cost   of   plates,  rivets, 


FIG.  10.— COMPRESSING  APPARATUS  FOR  PNEUMATIC  RIVETER 


FIG.  13.— JOINT  CAULKFD  READY  FOR  CASTING 


FIG.  14.— COMPLETED  JOINT,  INSIDE  VIEW 
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company  installed  a  number  of  riveted  joints.  These  joints 
were  illustrated  and  described  in  the  Street  Railway 
Journal  for  April,  and  were  made  up  of  fish-plates  30  ins. 
long,  without  top  and  bottom  flanges,  and  held  in  place  by 
twelve  $-in.  rivets.  Some  of  these  joints  have  been  in  use 
for  about  a  year,  and  so  far  have  given  satisfaction. 

special  work 
The  company's  standard  special  work  and  appliances 
were  fully  described  in  the  December  issue  of  the  Street 
Railway  Journal.  In  this  article  it  should  have  been 
stated,  however,  that  a  number  of  the  most  important 
patents  on  the  articles  described  and  illustrated  are  now 


FIG.  1 1. — JOINT  WITH  ASBESTOS  FOR  CAULKING 

owned  by  William  Wharton,  Jr.,  &  Co.,  Incorporated,  the 
well-known  special  work  manufacturers,  who  are  furnish- 
ing these  articles,  as  well  as  large  amounts  of  special  work 
in  general,  to  the  Union  Traction  Company. 

chrome  steel  wheels 
Fig.  16  shows  a  new  type  of  car  wheel  with  which  the 
company  is  experimenting.  The  rims  of  the 
wheel  are  made  of  chrome  steel  and  the  centers 
are  of  ordinary  cast  iron.  With  this  method  of 
construction  the  wheels  do  not  weigh  more 
than  the  ordinary  wheel.  The  rim  is  attached 
to  the  center  by  means  of  cast  zinc,  which 


bind  the  tire  to  the  center.  When  the  rim  or  tire  wears  out 
it  is  the  intention  to  renew  it  without  renewing  the  center, 
which  can  be  done  without  removing  the  latter  from  the 


FIG.  1 5. — COMPLETED  JOINT,  OUTSIDE  VIEW 

axle.  The  invention  has  been  patented  by  C.  B.  Voynow. 
who  is  connected  with  the  engineering  department  of  the 
Union  Traction  Company,  and  eight  of  these  wheels  are  in 
use.  They  have  not  been  running  a  .sufficient  length  of 
time  to  enable  the  company  to  determine  their  wearing 
qualities,  as  compared  with  that  of  cast  iron. 




Fire  at  Brooklyn 


The  repair  shops  of  the  Fifth  Avenue  elevated  division 
of  the  Brooklyn  Rapid  Transit  Company,  of  Brooklyn, 
N.  Y.,  located  at  Thirty-Sixth  Street,  were  destroyed  by 
fire  on  Feb.  20.  The  fire  is  said  to  have  started  in  the  en- 
gine room  of  the  machine  shop.  It  spread  rapidly,  extend- 
ing to  the  car  yards,  where  many  cars  were  stored.  Ten 
cars  are  said  to  have  been  completely  destroyed,  and  it  is 
reported  that  twenty  others  were  damaged  by  the  flames. 
A  switch  tower  was  also  destroyed.    The  Union  Depot, 
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FIG.  16— SECTION  OF  WHEEL,  WITH  CHROME  STEEL  TIRE 


is  run  into  an  annular  opening  between  the  rim 
and  the  center,  3-16  in.  in  diameter  at  the  ends  and  jf  in. 
in  diameter  in  the  center.  The  cross  section  of  the  zinc 
annulus  or  ring,  as  shown  in  the  engraving,  is  such  as  to 


from  which  are  operated  the  Bath  I  leach,  Bensonhurst 
and  Ulmer  Park  cars,  and  where  the  elevated  cars  run 
down  an  incline  to  the  surface,  is  directly  opposite  the 
machine  shops.   The  loss  is  placed  at  $125,000. 
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The  Double  Trolley  Trackless  Motor  Car 


BY  MAX  SCHIEMANN 


The  advantages  of  the  "trolley  omnibus,"  or  "trackless 
car"  system,  which  it  is  the  purpose  of  this  article  to  de- 


FIG.  I. — END  VIEW  OF  TRACKLESS  CAR 

scribe,  over  the  ordinary  electric  car,  lie  in  the  fact  that 
such  a  line  is  very  much  cheaper  to  construct,  so  that  it  is 
often  possible  to  make  a  short  road  of  this  kind  pay,  espe- 
cially when  it  is  an  extension  or  a  spur  to 
an  ordinary  trolley  line,  where  the  traffic 
would  not  warrant  the  construction  of  a 
regular  trolley  road  with  rails.  Thus,  a 
road  of  the  "trackless"  kind  can  be  built 
and  equipped  for  from  $4,000  to  $5,000 
a  mile,  exclusive  of  power  station,  and 
can  be  put  on  a  paying  basis  from  the 
day  it  is  opened,  as  the  cars  can  be  run 
only  as  frequently  as  the  traffic  demands. 

The  first  electrically  operated  trackless 
motor  car  was  shown  in  actual  operation 
at  Vincennes  Park  during  the  Paris  Expo- 
sition, and  was  of  the  French  Lombard- 
Gerin  type.  During  the  spring  of  1901  the 
same  company  installed  a  similar  service 
at  Eberswalde.  This  system  provides  for 
a  double  overrunning  trolley  with  a  flexible 
cable,  by  which  the  current  is  led  down  to 
the  top  of  the  car. 

In  the  system  which  I  propose  to  de- 
scribe the  construction  of  an  ordinary  over- 
head electric  track  road  is  retained  as  much 
as  possible,  so  that  a  trackless  road  may  be 
transformed  at  any  time  into  an  ordinary 
track  road  without  any  change  in  line  con- 
struction.   The  current  is  collected  from 
the   trolley   wires   by    a    specially  con- 
structed   contact    shoe    and    pole  with 
ability  to  swing  out  at  the  side  some- 
what similar  to  that  of  the  Dickinson  system.  The 
car  is  not  at  liberty  to  move  about  as  freely  in  this  system 
as  by  the  French  plan  already  mentioned,  but  as  most 
streets  along  which  these  cars  are  designed  to  operate  are 


not  wider  than  from  20  ft.  to  25  ft.,  and  as  they  are  not 
usually  crowded,  it  seems  sufficient  to  allow  for  a  10-ft. 
deviation  to  each  side  from  the  center  of  the  road.  Fig.  3 
and  Fig.  4  show  how  this  side  contact  is  made.  Experience 
has  shown  that  this  amount  of  side  movement  is  quite  suffi- 
cient for  allowing  the  car  to  pass  by  another  vehicle,  which 
is  also  shown  in  Fig.  3  and  Fig.  4. 

The  fact  that  no  track  is  needed  for  such  a  road  restores 
all  parts  of  the  highway  to  general  traffic,  and  the  ease  of 
dirigibility  of  the  cars  permits  them  to  follow  the  ordinary 
rules  of  the  road. 

A  road  of  this  type  has  been  installed  in  the  Biela  Valley, 
in  Germany,  between  K6nigstein-a.-E.  and  Konigsbrunn, 
and  was  opened  on  July  10,  1901.  The  road  carries  passen- 
gers as  well  as  freight  between  all  the  intervening  towns. 
During  the  year  1902  it  is  proposed  to  extend  the  line  to  the 
beautiful  summer  resort  "Bad  Schweizermiihle,"  which  is 
11  km  (8^  miles)  distant,  and  situated  270  m  (890  ft.) 
above  the  towns  mentioned. 

Fig.  1  shows  a  passenger  car  with  a  somewhat  unsym- 
metrical  front  construction,  while  Fig.  2  shows  a  side  view 
of  the  same  car  with  a  small  freight  trailer  attached.  This 
motor  car  was  built  by  Siemens  &  Halske,  of  Berlin.  The 
local  freight  service  can  be  carried  on  very  economically, 
because  connection  can  be  made  with  factories  and  store- 
houses without  requiring  any  special  construction.  It  is 
only  necessary  to  branch  off  a  double  trolley  line  from  the 
nearest  pole,  which  is  far  simpler  than  the  construction  of 
a  track  siding,  which  frequently  is  out  of  the  question. 

The  speed  of  the  passenger  cars  is  12  km,  or  8  miles,  per 
hour,  and  of  the  freight  cars  from  8  km  to  10  km  per  hour. 
In  Fig.  4  is  shown  how  one  motor  car  passes  another.  The 
one  car  has  to  remove  its  contacts  from  the  wires  while  the 
other  is  passing.  This  eliminates  all  switches.  Fig.  5 
shows  the  arrival  of  a  car  at  the  road  terminal. 


FIG.  2.— PASSENGER  CAR>ND  TRAILER 

The  first  problem  to  be  solved  was  the  choice  of  a  service- 
able contact  shoe,  as  a  sliding  contact  was  considered  pref- 
erable to  a  wheel.  The  Dickinson  contact,  which  is  in  use 
considerably  in  England,  was  not  acceptable  in  its  ordinary 


March  i,  1902.] 


STREET  RAILWAY  JOURNAL. 


253 


form,  as  contact  was  not  always  assured  when  the  shoe 
pressed  against  the  wire  from  the  side.  I  therefore 
adopted  a  shoe  which  was  swiveled  around  a  vertical  as 
well  as  horizontal  axis.    The  long  contact  surface  is  filled 


The  car  seats  eighteen  persons,  and  six  more  can  stand 
on  the  rear  platform.  The  front  platform  is  for  the  motor- 
man  only,  so  that  his  attention  is  not  diverted.  The  interior 
is  lighted  by  six  incandescent  lamps,  and  a  strong  headlight 


FIG.  3.— CAR  PASSING  VEHICLE  ON  ROAD 


with  a  soft,  well-conducting  material,  so  as  to  lessen  the 
wear  on  the  trolley  wires.  There  are,  furthermore,  recesses 
in  which  a  fat  of  considerable  consistency  is  put  which  helps 
to  lubricate  the  contact  shoe.  By  means  of  a  specially  con- 
structed spring  the  entire  surface  constantly  bears  against 
the  wires.  The  shoe  is  easily  placed  against  the  wire  by 
means  of  a  rope  and  a  guiding  fork  surrounding  the  shoe. 

The  trolley  pole,  together  with  the  mainspring,  is  mov- 
able about  a  vertical  pin,  so  that  the  contact  shoe  and  the 
car  are  always  parallel.  The  distance  between  the 
trolley  poles  is  50  cm  (1  ft.  y\  ins.),  the  same  as  between  the 
wires.  Along  the  length  of  the  car  the  poles  are  separated 
by  a  distance  large  enough  to  permit  them  to  be  turned 
around  without  their  bases  touching  each  other. 

The  car  body  is  of  symmetrical  construction,  and  being 
similar  to  ordinary  street  cars,  can  be  easily  turned.  In  re- 
versing it  the  trolley  poles  need  not  be  removed  from  the 
wires,  as  the  car  can  be  backed.  The  line  construction  is  but 
slightly  different  from  the  standard  method.  Figure  8 
wire  and  mechanical  clips  are  used.  The  insulators  are  kept 
at  a  uniform  distance  apart  by  wrought-iron  braces,  which 
insure  a  uniform  distance  between  trolley  wires.  The 
same  insulator  can  be  installed  at  curves  as  well  as  on 
straight  sections.  In  case  it  is  desired  to  branch  off  from 
the  main  line,  a  similar  two-wire  line  is  built,  which  is  con- 
nected to  the  main  line.  The  car  contacts  are  simply  taken 
from  the  main  line  wires  and  transferred  to  the  branch  line 
wires. 

The  springs  on  the  car  must  be  carefully  designed,  for 
too  strong  a  spring  makes  riding  very  uncomfortable,  while 
too  weak  a  spring  causes  the  contacts  to  jump  away  from 
the  trolley  wires  whenever  there  is  great  unevenness  in  the 
roadbed.  The  problem  was  carefully  studied,  and  a  combi- 
nation of  spiral  and  flat  springs  was  finally  adopted. 

The  car  wheels  have  a  diameter  of  1  m  (39  ins.)  and  I.I 
m  (43  ins.),  and  a  width  of  tire  of  9  cm  (3.5  ins.)  and  10 
cm  (3.9  ins.).  The  gage  is  1.5  m  (59  ins.).  Two  motors  op- 
erate the  car,  and  the  gear  reduction  is  1.8  to  I. 


is  attached  to  the  front  dashboard.  There  is  one  incan- 
descent lamp  on  the  front  platform  and  two  on  the  rear. 


FIG.  4.— TWO  CARS  PASSING  BY  REMOVING  POLES  OF  ONE 
CAR  FROM  OVERHEAD  WIRES 


The  car  is  steered  by  the  turning  of  the  entire  front  truck. 
Balls  are  inserted  between  the  rings  separating  the  movable 
truck  and  the  car  body,  so  that  there  is  rolling  friction  in- 
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stead  of  the  customary  sliding  friction.  This  makes  it  pos- 
sible to  steer  the  vehicle  with  ease  while  it  is  moving,  with 
one  hand  and  a  wheel  which  is  60  cm  (  23  ins.  )  in  diameter. 
The  mechanical  brake  acts  only  on  the  two  rear  wheels,  in 


FIG  5. — CAR  AT  TERMINUS  TURNING  AROUND 

front  of  which  the  sand  tubes  are  located.  Generally  the 
electrical  short-circuit  brake  is  used,  which  acts  simul- 
taneously on  all  four  wheels,  and  can  be  operated  with 
greater  ease  by  the  motorman,  because  it  is  brought  into 


On  the  line  in  operation  there  is  an  average  grade  of  2.5 
per  cent,  which  has  many  curves,  but  it  is  well  built. 
Measurements  show  that  the  tractive  resistance  is  about  25 
kg  per  metric  ton  (25  lbs.  per  1000  lbs.),  according  to  the 
condition  of  the  road,  or  about  twice  as 
^^Hn  much  as  a  trolley  car.  The  car  can  de- 
scend the  2,\  per  cent  down  grades  with- 
out the  use  of  current.  No  more  power  is 
required  on  curves,  however,  than  on 
straight  track,  and  in  this  respect  the 
vehicle  is  more  economical  than  the  trol- 
ley car.  The  actual  current  consumption 
on  this  road  per  ton  mile  after  a  three 
months'  trial  was  shown  to  be  practically 
double  that  required  on  a  track  road.  This 
extra  current,  however,  cost  only  about 
one-tenth  as  much  as  the  track  and  its  bed 
would  cost  in  the  form  of  interest,  sinking 
fund  and  depreciation.  This  shows  a  clear 
advantage  for  the  trackless  system  on 
roads  of  very  light  traffic  in  spite  of  the 
greater  current  consumption.  Where  the 
traffic  is  heavy  the  track  road  is  always 
more  economical. 

The  figures  cited  above  are  so  favor- 
able that  the  projectors  of  roads  for  light 
traffic  may  well  take  into  consideration 
the  construction  of  trackless  roads.  In 
fact,  the  results  obtained  on  the  Bielathal 
road  are  far  more  favorable  than  had 
been  anticipated.    The  possibilities  for  a 
road  of  this  kind  are  of  course  more  favorable  where  elec- 
tric power  from  an  existing  railway  or  lighting  station 
is  available. 




FIG.  6. — VIEW  OF  CURRENT  COLLECTORS  USED 

action  by  moving  the  handle  of  the  controller.  In  this  way 
the  entire  adhesion  of  the  car  is  utilized  for  braking,  which 
is  essential  for  perfect  safety  along  slippery  roads. 

By  means  of  the  controller  the  car  may  be  made  to  run 
forward  or  backward,  and  the  speed  is  varied  by  series  par- 
allel connections  of  the  motors.  The  current  is  led  down 
to  roof  lightning  arresters,  fuses  and  automatic  circuit 
breakers,  which  can  be  easily  reached  by  the  motorman. 


Improvements  at  Pittsburgh 

The  Pittsburgh  Railways  Company,  of  Pittsburgh,  Pa., 
in  accordance  with  its  plans  for  the  improvement  of  the 
street  railway  system  to  which  it  succeeded  on  Jan.  1,  has 
recently  made  some  important  announcements.  As  previ- 
ously noted  the  sum  of  $2,000,000  was  voted  in  order  that 
the  company  might  carry  out,  untrammeled,  the  improve- 
ments that  were  deemed  necessary.  The  announcements 
that  have  recently  been  made  show  that  a  large  new  power 
station  is  to  be  built,  and  that  200  new  cars  are  to  be  added 
to  the  equipment.  The  new  power  house  is  to  be  located 
on  Brunots  Island,  and  will  be  400  ft.  x  200  ft.  The  plan 
is  to  begin  construction  work  as  soon  as  the  condition 
of  the  ground  will  permit,  and  it  is  expected  that  part  of  the 
apparatus  will  be  ready  for  operation  by  Jan.  1,  1903.  Al- 
ready contracts  for  the  boiler  and  engine  equipment  have 
been  let.  Six  Rice  &  Sargent  engines,  aggregating  some 
20,000  hp,  are  to  be  installed,  and  the  contract  for  supply- 
ing them  has  been  awarded  to  the  Providence  Engineer- 
ing Company.  The  Babcock  &  Wilcox  Company  has  been 
awarded  the  contract  for  boilers,  aggregating  10,000  hp. 
Several  of  the  present  plants  now  in  operation  will  be  re- 
tained as  auxiliaries.  The  car  contract  is  for  100  cars,  and 
they  will  be  larger  than  any  of  the  open  cars  now  operated 
by  the  company.  There  will  be  seats  for  eighty-four 
people,  the  seats  running  crosswise.  The  present  open  cars 
in  use  seat  forty-five  to  fifty  people.  The  cars  are  to  be 
equipped  with  power  brakes.  The  specifications  call  for 
deliveries  to  be  made  in  May,  and  the  cars  will  be  distrib- 
uted on  all  lines.  Contracts  for  the  100  new  closed  cars  are 
to  be  let  at  once. 
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The  Electrical  Equipment  of  the  Providence,  Warren  & 
Bristol  Railroad 


The  section  of  the  New  York,  New  Haven  &  Hartford 
Railroad  known  as  the  Providence,  Warren  &  Bristol 
Branch  has  recently  been  equipped  with  the  overhead 
trolley  system,  and  the  trains  are  now  run  over  it  by  elec- 
tricity. This  line  extends  from  Providence  to  Fall  River, 
with  a  branch  road  at  Warren  running  out  to  the  town  of 
Bristol.  The  road  from  Providence  to  Warren,  ten  miles 
in  length,  and  from  Warren  to  Fall  River,  also  about  ten 
miles,  is  double  track,  the  branch  road  running  out  to 
Bristol,  four  miles,  being  single  track.  The  electric  service 
has  now  been  in  operation  for  about  a  year,  a  temporary 
power  house  having  been  constructed  which  has  supplied 
it  with  current.  The  new  main  power  house  of  the  com- 
pany is  now,  however,  almost  completed,  and  the  tempo- 
rary engine  and  dynamos  upon  which  the  operation  of  the 
road  at  first  depended  are  now  used  only  during  the  peak 
of  the  load.  No  new  branches  have  been  constructed,  the 
line,  with  the  exception  of  more  frequent  stops,  being  run 
on  the  same  general  plan  as  when  operated  by  steam  loco- 
motives. 

POWER  HOUSE 

The  new  power  house  is  a  handsome  brick  structure, 
situated  in  Warren,  almost  exactly  half-way  between  the 
two  termini  of  the  road.  The  generating  equipment  will 
consist,  when  completed,  of  two  850-kw,  625-volt  genera- 
tors made  by  the  General  Electric  Company,  of  Schen- 
ectady, N.  Y.j  direct  connected  to  two  cross-compound 
condensing  Greene  engines  made  by  the  Providence  En- 
gineering Company. 

The  switchboard  is  situated  at  the  side  of  the 
power  house,  a  recess  being  provided  behind  so  that  the 
switchboard  stands  out  free  from  the  wall,  and  access  to 
all  its  parts  can  be  had  with  great  facility.  The  boiler 
house  adjoins  the  engine  room  and  has  a  stack  1 15  ft.  high. 
The  boiler  equipment  consists  of  ten  200-hp  Bridgeport 
return-tubular  boilers,  arranged  in  two  batteries,  with  a 
passageway  containing  the  feed-pumps  between.  All  of 
the  boilers  are  arranged  with  steam  jets  in  the  fire-box  for 
burning  "sparks,"  this  fuel  being  obtained  from  the  en- 
gines of  the  New  York,  New  Haven  &  Hartford  Railroad, 
and  costs  only  the  expense  of  hauling  to  the  power  station. 
The  coai  bunkers  are  arranged  at  the  back  of  the  boiler 
house,,  a  separate  wall  being  built  immediately  behind  and 
along  the  entire  width  of  the  building,  which  gives  a  large 
storage  capacity.  Tracks  are  run  to  the  top  of  this  pocket  by 
an  easy  grade  at  the  side  of  the  building,  and  the  coal  cars 
can  be  pushed  directly  above  the  storage  bin  by  the  electric 
cars  of  the  company.  The  boilers  face  the  back  wall  of  the 
boiler  room,  in  which  openings  are  provided  a  short  dis- 
tance above  the  floor  for  access  to  the  bottom  of  the  coal 
bin,  and  the  firemen  have  only  to  carry  the  fuel  from  one 
side  of  the  space  in  front  of  the  boilers  to  the  grates.  Two 
Snow  duplex  feed-pumps,  9  ins.  x  5^  ins.  x  10  ins.,  are 
used.  The  water  is  generally  obtained  from  the  town  sup- 
ply, although  the  company  has  a  180-ft.  well  on  its  prem- 
ises adjoining  the  power  station.  All  the  steam  piping  is 
"extra  heavy."  Between  the  boilers  and  the  main  headers 
curved  leads  are  used  made  of  copper  pipe  which  enter  the 
headers  from  the  bottom.  These  copper  leads  are  made 
extra  large,  and  the  center  line  of  the  engine  cylinders  are 
above  the  water  line  in  the  boilers,  preventing  all  possibility 
of  a  syphoning  action,  so  that  no  separators  are  required. 
A  platform  runs  along  the  header,  giving  access  to  the 
valves  in  both  header  and  leads.  The  boiler  pressure  is 
120  lbs.  The  Plolly  gravity  system  is  installed  on  the 
boilers. 


The  condensers  were  made  by  the  Dean  Brothers  Steam 
Pump  Works,  Indianapolis,  Ind.,  and  are  ot  tne  jet  type. 
They  are  placed  in  the  basement  close  to  the  engine 
foundations.  The  condensing  water  is  taken  from  the  bay 
back  of  the  power  station  by  a  14-in.  pipe.  This  pipe  is 
about  500  ft.  long,  286  ft.  being  on  the  land  and  the  re- 
mainder stretching  out  to  a  square  wooden  crib  made  of 
piles  and  slats  which  protects  the  suction  head.  This  pipe 
is  supported  on  piles  at  each  joint,  the  length  of  the  sec- 
tions being  12  ft. 

The  boiler  room  was  constructed  and  the  boilers  were 
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installed  in  time  for  supplying  steam  to  the  temporary 
power  station,  which  was  built  adjacent  to  the  foundations 
of  the  present  structure.  This  temporary  power  station 
contains  two  500-kw,  550-volt  generators  made  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  and 
belted  in  tandem,  with  one  belt  running  over  the  other,  to 
an  old  mill  engine  purchased  by  the  company  for  this  tem- 
porary service.  As  stated  above,  this  temporary  plant  is 
now  only  used  as  an  auxiliary  to  the  new  plant  during  the 
peak  of  the  load.  The  two  plants  are  not  run  in  parallel, 
but  each  supplies  separate  districts.  The  feeder  system  is 
divided  into  four  sections,  so  that  those  nearer  the  power 
station,  on  the  main  line  and  the  Bristol  branch,  may  be 
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run  on  the  550-volt  generators  during  the  periods  of  heavy 
load.  The  power  station  is  helped  out  at  this  time  also  by 
two  storage  batteries,  one  placed  at  each  end  of  the  line. 
These  batteries  are  of  800-ampere-hours  capacity  each,  and 
consist  of  250  G-11  cells  made  by  the  Electric  Storage  Bat- 
tery Company,  of  Philadelphia.  One  is  at  East  Provi- 
dence, and  the  other  at  Brayton,  near  Fall  River. 

CAR  HOUSE 

The  car  house  is  located  in  Warren,  near  the  power  sta- 
tion, and  is  likewise  constructed  of  brick.   There  are  seven 


STANDARD  COMBINATION  BAGGAGE  CAR 

tracks  running  into  the  car  house,  the  eastern  portion  of 
which  is  partitioned  off  and  used  as  a  repair  shop.  The 
shop  is  provided  with  a  transfer  table  made  by  the  Taun- 
ton Locomotive  Works,  of  Taunton,  Mass.,  and  with  the 
necessary  equipment  for  making  ordinary  repairs  on  the 
trucks,  motors,  controllers,  etc.,  of  the  rolling  stock. 
Hooks  are  suspended  from  the  ceiling  by  means  of  which 
either  end  of  the  cars  can  be  jacked  up  and  the  trucks 
rolled  from  under;  and  a  pneumatic  hoist  is  provided  for 
handling  heavy  parts. 

CARS 

The  rolling  stock  of  this  branch  of  the  road  consists,  in 


FALL  RIVER  BRIDGE 

all,  of  forty-six  cars;  of  these  twenty-four  are  passenger 
coaches,  used  as  trailers,  and  nine  are  combination  bag- 
gage and  passenger  cars.  Besides  these  are  two  combina- 
tion baggage,  express  and  mail  cars,  containing  three  com- 
partments, each  keeping  the  different  departments  entirely 
distinct,  and  one  New  Haven  standard  70-ft.  passenger 
coach,  equipped  with  motors.  The  cars  were  furnished  by 
the  J.  G.  Brill  Company,  of  Philadelphia,  and  the  Osgood 
Bradley  Car  Works,  of  Worcester,  and  are  all  equipped 
with  Brill  trucks.    The  motor  cars  are  equipped  with  a 


modification  of  the  standard  Brill  twenty-seven  truck,  hav- 
ing the  side  bars  slightly  shortened  at  each  end,  so  as  to 
conform  to  the  designs  of  the  cars  which  were  made  in  the 
offices  of  the  electrical  engineer  of  the  New  York,  New 
Haven  &  Hartford  Company.  A  somewhat  lighter  truck 
is  used  on  the  trailers.  The  cars  are  equipped  with  Gen- 
eral Electric  motors,  type  G.  E.-51,  which  are  nominally 
rated  at  80-hp.  There  are  four  motors  to  a  car.  All  of 
the  baggage  and  combination  cars  are  motor  cars,  there 
being  but  a  few  of  the  passenger  cars  which  can  be  used 
independently.  The  train  service  is  mostly  made  up, 
therefore,  of  a  combination  bag- 
gage car  and  one  or  two  passenger 
trailers.  The  motor  cars  are  each 
equipped  with  two  trolley  poles, 
the  trolley  bases  being  made  by 
the  General  Electric  Company,  and 
known  as  the  No.  6  type.  Each 
motor  car  is  also  equipped  with 
cow-catchers  at  each  end  under  the 
platforms  in  front  of  the  truck,  not 
shown  in  the  cut.  The  electrical 
equipment  is  also  double-ended,  a 
controller  being  placed  at  each  end 
of  the  motor  cars,  so  that  they  can 
be  run  in  either  direction.  The 
vestibules  have  but  one  door  each, 
so  that  access  can  be  had  to  the  car 
at  the  rear  end  from  the  outside  of  the  track 
only.  One  side  of  the  vestibule  is  occupied  by  a 
motorman's  compartment.  All  cars  are  equipped  with 
Van  Dorn  couplers  and  Bliss  gates.  There  are  three 
steps  at  each  vestibule,  so  that  passengers  can 
alight  at  points  where  there  are  no  station  platforms. 
Each  car  is  supplied  with  eighteen  electric  lamps,  nine  on 
each  side  of  the  monitor,  placed  in  horizontal  sockets,  and 
receiving  their  current  from  the  motor  car  by  flexible  elec- 
tric connections. 

The  seats  are  of  the  well-known  walk-over  type,  and 
were  made  by  the  Heywood  Brothers  &  Wakefield 
Company,  of  Wakefield,  Mass.,  and  the  Hale  &  Kil- 
burn  Manufacturing  Company,  of  Philadelphia.  They  are 
covered  with  red  plush.  Underneath  are  placed  cylindrical 
electric  heaters  made  by  the  Gold  Car-Heating  Company. 
All  cars  are  equipped  with  air  brakes  made  by  the  Christ- 
ensen  Engineering  Company,  of  Milwaukee,  Wis.,  and  op- 
erated by  a  motor  compresser  placed  in  a  box  under  the 
motor  car.  The  motor  cars  are  equipped  with  whistles  and 
gongs,  the  latter  being  used  when  approaching  the 
stations. 

The  car  illustrated  is  one  of  the  Brill  combination  bag- 
gage and  passenger  cars.  Its  length  over  all  is  40  ft.,  and  over 
end  posts,  31  ft.  6]  ins.  The  width  over  sills  is  8  ft.  4  in., 
and  the  height  of  the  body  from  under  side  of  sill  to  top  of 
roof,  which  is  of  the  steam-car  type,  is  9  ft.  1^  ins.  The 
passenger  compartment  is  18  ft.  long.  The  car  body 
weighs,  without  equipments,  about  20,000  lbs.  The  inside 
finish  is  mahogany,  and  the  glass  in  the  windows  is  double 
thick  French. 

The  type  of  wheel  used  on  these  cars  is  36  ins.  in  diame- 
ter, having  a  15-16-in.  flange  and  a  3-in.  tread.  The  wheels 
are  of  cast-iron  construction,  and  were  made  by  Barnum 
Richardson,  of  Salisbury,  Conn.  The  tread  of  the  wheels 
is  made  somewhat  wider  than  in  ordinary  interurban  ser- 
vice, as  the  same  amount  of  play  is  allowed  between  the 
flange  and  the  rail  as  is  ordinarily  provided  in  steam  rail- 
road operation.  This  gives  a  wheel  which  is  impossible  to 
operate  on  city  tracks,  the  edge  of  the  tread  overhanging 
too  far  to  escape  injury  from  the  pavement. 
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TRACK  AND  OVERHEAD  CONSTRUCTION 

The  roadbed  has  gravel  ballast,  and  the  rail  is  78-lb.  T, 
A.  S.  C.  E.  section.  The  rails  are  bonded  by  Washburn  & 
Moen  crown  pin  bonds,  placed  under  the  rail.  Two  bonds 
are  used  at  each  joint  of  200,000  circ.  mils  each,  the  leaf 
type  of  bond  being  used.  The  trolley  wire  is  No.  0000, 
round,  made  by  the  Coe  Brass  Manufacturing  Company, 
Ansonia,  Conn.,  and  is  suspended  from  15-in.  trolley 
ears.  The  trolley  wire  is  fastened  to  the  ear  by  being 
gripped  by  the  lips  of  the  ear  and  soldered  thereto.  Both 
span  wires  and  bracket  construction  are  used,  the  overhead 
material,  with  the  exception  of  the  trolley  wire,  being  man- 
ufactured by  the  Ohio  Brass  Company  and  supplied  from 
the  Pettingell-Andrews  Company,  of  Boston.  In  the 
bracket  construction  short  malleable  iron  supports  extend 
down  from  the  bracket,  to  which  the  wire  supporting  the 
wire  trolley  ear  insulator  is  attached.  As  the  road  runs  on 
its  own  right  of  way,  is  not  run  in  close  proximity  to  build- 
ings, and  wooden  poles  are  used,  but  one  insulation  is  em- 
ployed between  the  trolley  wire  and  the  ground.  There 
are  no  strain  insulators,  therefore,  in  the  span  wires. 

At  the  incline  which  has  been  constructed  to  the  coal 
storage  back  of  the  boiler  house  a  novel  form  of  bracket 
has  been  installed,  which  was  made  from  the  designs  of 
the  railway  company.  This  consists  of  a  double  arm  made 
of  two  angle-irons  riveted  together  at  the  outside  end,  and 
separated  at  the  pole.  This  is  bolted  to  each  side  of  the 
pole  and  held  in  a  horizontal  position  by  a  guy  wire  from 
the  end  of  the  arm  to  the  top  of  the  pole.  One  of  the 
angle-irons  is  made  longer  than  the  other,  and  this  exten- 
sion is  bent  over  downward.  Between  the  extremity  of 
this  bend  and  an  eye-bolt  in  the  pole  is  stretched  the  short 
horizontal  wire  supporting  the  trolley  ear.    This  type  of 


DOUBLE  TRACK  CONSTRUCTION 


bracket  has  proved  so  successful  that  an  order  has  been 
given  for  a  number  to  be  installed  along  the  main  line. 

OPERATION 

The  New  York,  New  Haven  &  Hartford  Railroad  is  now 
operating  over  the  Providence,  Warren  &  Bristol  branch 
112  trains  and  single  cars  every  day  to  and  from  Provi- 
dence. This  service  is  both  local  and  express,  and  the  time 
of  running  between  Providence  and  Fall  River  has  been 
reduced  two  or  three  minutes,  although  the  number  of 
stops  has  been  greatly  increased  on  the  local  trains.  The 
running  time  between  Providence  and  Fall  River  on  local 
trains,  making  twenty-six  stops,  is  45  minutes,  and  for  ex- 
press trains,  making  seven  stops,  is  33  minutes.  The  old 
steam  schedule  between  Providence  and  Fall  River  was 
48  minutes  for  local  trains  with  fourteen  stops  and  no  ex- 
press trains  were  operated.  On  the  Warren  &  Bristol 
branch  the  express  trains  now  do  on  a  schedule  of  six  min- 


utes what  formerly  took  seven,  and  the  local  trains  make 
four  intermediate  stops,  which  before  were  not  on  the  time 
table,  on  a  seven-minute  run. 

The  old  stations  of  the  railroad  company  are  used, 
but  a  number  of  stops  at  road  crossings  have  been 
added.  At  all  important  grade  crossings  there  are 
stationed    men    who    operate    the    crossing    gates,  as 


BOILER  ROOM  ABOVE  BOILERS 


in  the  old  steam  railroad  days.  At  all  other  cross- 
ings where  electric  alarm  bells  were  formerly  op- 
erated there  is  no  provision  made  for  safety  other  than 
the  vigilance  of  the  motorman  and  his  control  of  his  train. 
Between  Providence  and  Fall  River  the  fare,  which  for- 
merly was  50  cents,  has  been  reduced  to  20  cents.  The  road 
is  divided  into  four  sections,  a  five-cent  fare  being  taken  by 


CROSSING  A  SINGLE  TRACK  BRIDGE 


the  conductor  after  the  line  of  each  section  has  been 
crossed.  Tickets  are  sold  for  the  convenience  of  passen- 
gers, but  no  reduction  is  made  in  price.  Each  car  has  its 
own  conductor,  and  besides  the  motorman  there  is  an  ex- 
tra brakeman  on  every  train.  The  fares  are  registered  as 
collected  on  a  register  made  by  the  New  Haven  Car  Regis- 
ter Company,  of  New  Haven,  Conn.  The  cars  are  provided 
with  a  bell  rope  which,  when  pulled,  operates  a  whistle  in 
the  motorman 's  compartment  on  the  platform  in  the  same 
manner  as  the  signal  whistle  in  the  engine  cab  of  the  steam 
trains  is  blown. 

The  work  of  electrically  equipping  this  branch  was 
carried  out  by  the  electrical  department  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  of  which  Colonel  N.  H. 
Heft  is  the  chief,  the  plans  for  the  power  station  and  line 
construction  being  prepared  in  his  office.  R.  E.  Wade  is 
the  resident  engineer  in  charge. 
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The  Brown  System  of  Discipline  as  Used  in  Elmira 

A  great  deal  has  been  said  and  written  about  the  Brown 
system  of  discipline  as  employed  on  steam  railroads,  and 
its  value  on  properties  of  this  kind  has  been  so  marked, 
according  to  the  testimony  of  steam  railroad  operators, 
that  it  has  been  adopted  by  practically  every  large  steam 
railroad  line  in  the  country.  Briefly,  the  system  as  em- 
ployed on  steam  railroads,  consists  in  abandoning  the  old 
plan  of  lay-offs,  or  suspending  an  employee  for  several 
days,  or  a  week  or  longer,  as  a  penalty  for  the  infraction 
of  some  rule  of  the  company,  and  instead  continuing  the 
man  at  work,  but  making  a  record  of  the  offense.  Such  a 
record,  if  kept  in  a  systematic  manner,  soon  determines 
the  usefulness  of  the  man  in  the  service  of  the  road,  and 
if  a  study  of  it  shows  that  the  poor  service  is  apt  to  con- 
tinue the  man  is  discharged.  In  other  words,  this  is  the 
final  and  really  the  only  penalty  used  in  the  Brown  system 
of  discipline.  It  can  be  said  in  its  favor  that  the  experience 
of  practically  every  large  steam  railway  system  in  the 
country  is  that  lay-offs  form  the  worst  possible  method  of 
disciplining  from  the  standpoint  of  both  the  company  and 
the  employee,  because  they  usually  stand  in  the  way  of 
the  employee  giving  good  service  after  he  returns  to  his 
position.  The  reason  for  this  is  that  unless  the  person 
who  has  been  "laid  off"  has  a  good-sized  bank  account, 
lie  gets  behind  in  his  domestic  payments  and  cannot  make 
up  the  lost  time  after  he  gets  back  to  his  position.  His 
creditors  worry  him,  he  gets  careless,  and  finally  gets  into 
a  frame  of  mind  where  he  does  not  care  whether  he  keeps 
his  position  or  not,  so  that  a  poor  employee  is  made  out  of 
what  might  have  been  a  good  one. 

The  "record"  which  is  used  as  a  substitute  in  the  Brown 
svstem  for  the  lav-off  is  kept  in  various  ways.  As  em- 
ployed on  some  roads,  it  is  simply  a  series  of  brief  entries 
in  a  book  of  each  employee's  good  and  bad  deeds,  so  far 
as  they  relate  to  the  service,  and  as  they  are  brought  to  the 
attention  of  the  management,  and  if  the  offenses  pre- 
dominate or  assume  such  a  large  proportion  of  the  whole 
number  of  acts  recorded  that  the  man's  services  to  the 
road  do  not  seem  worthy  of  continuance,  he  is  discharged. 
Other  companies  employ  a  modification  of  the  system  in 
which  certain  acts,  both  good  and  bad,  are  rewarded  or 
penalized  by  a  certain  number  of  merits  or  demerits,  and 
from  the  sum  of  these  different  markings,  as  shown  by  the 
record  book,  a  man's  desirability  and  standing  as  an  em- 
ployee is  gaged  by  the  management. 

The  Brown  system  as  recognized  by  the  cardinal  prin- 
ciple of  avoiding  the  lay-off  as  a  punishment  and  confining 
the  discipline  to  a  certain  number  of  warnings,  with  dis- 
charge as  an  ultimate  contingency,  is  employed  by  many 
street  railway  companies  in  this  country.  Most  of  these 
companies,  or  certainly  those  who  have  expressed  an  opin- 
ion one  way  or  the  other  on  the  results  of  this  system, 
speak  in  favor  of  it  and  report  that  it  is  also  popular  with 
the  men.  The  most  common  method  of  applying  the  sys- 
tem is  to  keep  an  individual  record  of  each  employee  with 
written  memoranda  as  to  the  actions,  good  or  bad,  which 
relate  to  his  efficiency,  and  from  this  record  the  manager 
governs  himself  as  to  reprimands  and  discharges  for  each 
emplovee.  When  a  book  is  kept  in  this  way  a  common 
method  is  to  indicate  either  all  of  the  meritorious  acts  in 
red  ink  or  to  distinguish  a  certain  class  of  faults  in  red  ink 
so  as  to  make  it  easy  quickly  to  read  and  understand  the 
record. 

Of  course  this  system,  though  better  than  depending 
entirely  upon  the  superintendent's  memory,  has  the  disad- 
vantage, first,  that  the  memory  of  the  manager  still  plays 
an  important  part  in  the  summing  up  of  a  man's  perform- 


ances for  a  year  or  several  years  previous,  unless  the  memo- 
randa made  are  so  explicit  as  to  cover  all  of  the  important 
facts  as  to  each  act  recorded,  and  second,  because  the 
natural  tendency  is  to  put  down  only  the  offenses,  so  that 
a  man  has  comparatively  little  chance,  except  through 
immunity  from  accident,  to  increase  his  standing.  Never- 
theless, the  system,  as  just  outlined,  is  practically  as  com- 
plete as  that  used  on  a  great  many,  if  not  on  all,  steam 
railroads,  and  is  properly  known  as  the  Brown  sys- 
tem. Modifications  of  this  system,  however,  have  been 
introduced  on  several  street  railway  properties  with  the 
idea  of  establishing  a  more  accurate  rating  for  each  man, 
and  one  which  can  be  expressed  numerically  and  which 
would  be  a  criterion  of  the  value  of  his  services  as  com- 
pared with  those  of  the  other  employees.  This,  as  will  be 
seen,  is  a  radical  step  in  advance  of  a  rating  depending  en- 
tirely upon  a  mental  summary  of  the  man's  record  as 
shown  in  a  book  of  memoranda.  In  the  latter  a  man's 
prejudices  or  preconceived  opinions,  or  his  feelings  at  the 
particular  time  are  apt  to  affect  his  judgment,  no  matter 
how  conscientiously  he  may  desire  to  act  in  an  unbiased 
way.  Moreover,  the  judgment  of  most  men  is  apt  to  be 
governed  largely  by  their  impression  of  recent  acts  rather 
than  by  the  previous  good  or  poor  work  on  the  part  of  the 
person  whose  record  is  being  judged.  On  the  other  hand, 
a  numerical  rating  for  each  employee,  with  definite  rules 
to  guide  the  superintendent  in  establishing  the  rating, 
such  as  it  is  the  purpose  of  this  article  to  describe,  avoids 
many  of  the  disadvantages  of  the  "mental  summary"  plan. 
In  the  first  place,  it  eliminates  largely  the  possibility  of 
favoritism,  conscious  or  unconscious.  A  list  of  all  the 
possible  cases  which  might  happen  is  prepared  and  judg- 
ment is  passed  upon  them  by  all  the  leading  officers  of  the 
road,  who  fix  the  relative  number  of  points  of  merit  or  de- 
merit for  each  act.  This  eliminates  the  judgment  of  fore- 
men, inspectors  and  starters,  who  simply  report  the  acts. 
It  also  prevents  hasty  or  snap  judgment  on  the  part  of  the 
management  of  an  employee's  offense.  In  the  second 
place  it  produces  legitimate  competition  among  the  em- 
ployees to  increase  their  respective  ratings.  As  they  know 
that  their  standing  depends  entirely  on  their  own  efforts 
each  tries  to  do  his  best  in  operating  skilfully  the  appa- 
ratus under  his  charge,  in  gentlemanly  deportment  and  in 
tidiness  in  dress.  If  properly  administerd,  the  charge  of 
rigidity  cannot  properly  be  brought  against  the  numerical 
system,  for,  while  certain  merit  and  demerit  marks  have 
been  assigned  to  specific  acts,  the  manager  is  guided  only, 
not  bound  down  by  them. 

Particulars  were  published  in  the  Street  Railway 
Journal  for  September,  1901,  and  November,  1897,  of 
the  methods  used  in  this  merit  system  of  rating  employees 
in  New  Orleans.  Another  company  which  has  gone  very 
thoroughly  into  this  plan,  and  with  marked  success,  is  the 
Elmira  Water,  Light  &  Railroad  Company,  of  Elmira, 
N.  Y.  The  history  of  the  use  of  this  system  in  Elmria 
dates  back  to  about  four  years  ago,  when  it  was  first  put  in 
operation  on  the  West  Side  Street  Railway  of  Elmira  by 
W.  W.  Cole,  who  was  then  general  manager  of  the  com- 
pany. When  C.  F.  Uebelacker  assumed  the  management 
of  the  Elmira  Water,  Light  &  Railroad  Company  a  con- 
ference was  held,  the  rules  and  regulations  were  revised, 
and  a  more  complete  system  of  merits  and  demerits  was  put 
into  effect,  based  upon  the  one  then  in  use,  and  upon  Mr. 
Uebelacker's  experience  at  New  Orleans.  Since  Mr.  Cole 
assumed  control  of  the  consolidated  lines  of  Elmira,  these 
rules  and  regulations  have  been  again  revised,  and  some 
few  changes  made  in  the  merits  and  demerits. 

Briefly  stated,  the  system  consists  in  giving  each 
street  •  railway    employee    at    the    begfinning    of  each 
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year,  or  if  he  commences  his  service  with  the  company 
during  the  year  at  the  beginning  of  his  work,  a  rating  of 
zero.  Each  man  can  then  increase  this  rating  by  efficient 
service  or  the  performance  of  different  meritorious  acts, 
for  which  a  special  number  of  merit  marks  has  been  as- 
signed; or  his  rating  is  debited  by  a  certain  number  of 
merit  marks  if  lie  infringes  certain  regulations  of  the 
company.  Each  man  is  promptly  notified  of  any  additions 
or  subtractions  to  his  rating,  and  a  record  is  kept  of  all 
such  merits  or  demerits  in  a  book  especially  ruled  for  the 
purpose.  Each  record  is  added  up  at  the  end  of  every 
month  and  the  amount  is  carried  over  to  the  next  month, 
except  at  the  end  of  the  year,  when  all  the  men  commence 
again  at  zero.  The  page  of  the  record  book  on  which  a 
man's  record  is  kept  is  open  at  all  times  to  his  inspection, 
or  if  he  requests  it  a  transcript  will  be  made  of  the  record 
and  given  to  him,  but  no  employee  is  allowed  to  see  the 
record  of  any  other  employee.  The  record  made  by  each 
man,  not  only  during  one  year  but  during  previous  years,  is 
considered  in  case  of  promotion,  as  it  is  understood  that 
the  men  having  the  best  record  are  most  likely  of  advance- 
ment. On  the  other  hand,  if  a  man's  record  falls  below 
one  hundred  demerits  at  any  time  he  is  liable  to  discharge. 
This  rule  is  not  absolute,  but  is  of  course  subject  to  the 
discretion  of  the  general  manager  who  takes  the  past 
records  of  the  man  under  consideration.  If  on  looking 
over  these  past  records,  he  finds  that  the  employee  is  on 
the  whole  a  desirable  man,  but  has  been  unfortunate  for 
certain  reasons,  the  man  may  be  retained  in  service  for  a 
time  on  probation  to  see  if  he  can  build  his  record  up; 
thus  a  man  might  have  a  very  bad  accident  which  would 
give  him  enough  demerits  at  once  for  a  discharge,  but  if 
during  the  previous  two  or  three  years  he  has  had  a  clean 
record  he  is  given  a  chance  to  reedeem  himself.  On  the 
other  hand,  if  his  past  record  has  been  continuously  poor, 
he  would  be  discharged  at  once. 

There  are  employed  on  the  street  railway  system  of  the 
Elmira  Water,  Light  &  Railroad  Company  about  140 
men  in  winter  and  200  in  summer.  A  man  whose  merits 
and  demerits  stand  about  even  is  considered  to  have  a  fair 
record.  One  whose  account  stands  at  from  25  to  50  merits 
to  his  credit  is  considered  to  have  a  good  record;  above 
that  he  has  an  excellent  record.  At  the  end  of  the  year 
the  man  who  stands  the  highest  is  given  a  week's  vacation 
with  full  pay,  his  name  is  also  placed  on  the  bulletin  board 
with  the  number  of  merits  he  has  received  during  the  year, 
and  this  is,  of  course,  a  high  honor.  In  addition,  as  al- 
ready stated,  a  high  standing  is  given  weight  when  a 
question  of  promotion  is  being  considered. 

Having  now  outlined  the  theory  of  the  system,  it  will 
be  of  interest  to  take  up  the  actual  working  of  it.  There 
are  six  actions  on  the  part  of  both  motormen  and  conduct- 
ors which  the  company  consider  warrant  immediate  dis- 
charge; these  are  disloyalty  to  the  company,  false  state- 
ments, intoxication,  dishonesty,  gross  ungentlemanly  con- 
duct and  failure  to  report  accidents.  With  motormen 
accidents  are  divided  into  three  heads,  "to  persons." 
"to  cars,"  and  "to  vehicles,"  and  each  of  these  divisions  is 
further  subdivided  into  "serious,"  "medium"  and  "slight." 
This  makes  nine  divisions,  or  counting  "accidents,  no  in- 
jury," ten  divisions  for  accidents,  to  which,  in  the  motor- 
men's  classification,  no  specific  penalty  is  attached,  this 
being  left  entirely  to  the  judgment  of  the  general  manager, 
who  decides  upon  the  culpability  of  the  employee.  As  will 
be  seen,  these  are  not  considered  prima  facie  cause  for  cen- 
sure, but  "failing  to  report  accidents"  is  considered  a  hei- 
nous offense. 

The  following  is  the  official  list  of  the  demerits  and 
merits  applied  to  various  offenses  and  meritorious  acts: 


CONDUCTORS.  DEMERITS. 
IMMEDIATE  DISCHARGE 

(1)  Disloyalty  to  Company. 

(2)  False  Statements. 

(3)  Intoxication. 

(4)  Dishonesty. 

(5)  Gross  ungentlemanly  conduct. 

(6)  Failing  to  report  accidents. 


ACCIDENTS  Demerits. 

(7)  Serious  injury   80 

Persons:   (8)  Medium   60 

(9)  Slight   40 

Accidents,  no  injury   5 

DOUBTFUL  HONESTY 

(10)  Detective  reports  (1st,  2d  and  3d)  each   10 

(11)  Short  register    10 

(12)  Bunching  fares    20 

(13)  Ringing  up  fares  when  an  officer  boards  the  car   20 

(14)  Doubtful  reputation  (notes)  

(15)  Register  not  turned   2 

(16)  Shorts  and  overs,  each  fare   2 

GENERAL 

(17)  No  change  when  leaving  station   10 

(18)  Refusing  to  assist  on  special  occasions   15 

(19)  Not  being  in  full  uniform  when  on  duty   I 

(20)  Recommending  unworthy  men  for  employment   1 

(21)  Untidy  condition  of  dress — cap  on  back  of  head,  soiled 

linen    I 

(22)  Bad  judgment  on  special  occasions  

(23)  Disobeying  oral  orders  from  officers   60 

(24)  Smoking  on  car   5 

(25)  Allowing  newsboys  to  ride  on  step,  or  more  than  one  at 

a  time    I 

(26)  Missing  car : 

First  time  .•  12 

Second  time   20 

Third  time   40 

OPERATION  OF  CARS 

(27)  Trouble  with  passengers   20 

(28)  Backing  car  to  receive  passengers   8 

(29)  Giving  bells  too  quick   4 

(30)  Untidy  condition  of  car  .'   2 

(31)  Back  headlight  burning   1 

(32)  Not  announcing  routes,  streets,  transfer  points,  etc   1 

(33)  Leaning  against  door  conversing  with  passengers  inside 

car    1 

(34)  Unnecessary  conversation  while  on  duty   1 

(35)  Reading  while  on  duty   1 

(36)  Not  giving  proper  signals   2 

(37)  Not  answering  signals  promptly   1 

(38)  Not  flagging  crossings  properly  (trips)   40 

(39)  Not  turning  in  collections  the  trip  they  are  made   50 

(40)  Conversing  with  employees  of  another  road  while  car  is  in 

motion    8 

(41)  Minor  injuries  to  equipment   1 

(42)  Insufficient  number  of  names  of  witnesses  in  accident 

cases    10 

(43)  Incomplete  accident  reports   5 

(44)  Failing  to  immediately  inform  officers  of  company  of 

accidents    10 

(45)  Failing  to  hand  in  accident  reports  before  leaving  barn..  10 

(46)  Handing  in  incompetent  trip  sheets   1 

(47)  Failing  to  hand  in  memo,  reports   1 

(48)  Failing  to  hand  in  conductors'  reports   1 

(49)  Failing  to  hand  in  time  reports   1 

(50)  Letting  boys  change  trolley   4 

CONDUCTORS:  MERITS. 
SKILFULLY  AVOIDING  ACCIDENTS  TO  PERSONS 


Merits. 

(1)  Holding  persons  on  car  who  want  to  jump,  while  drunk 


or  crazy   8 

(2)  Warning  persons  not  to  jump   2 

REPORTS 

(3)  Mentioning  points  where  company  is  losing  or  gaining 

traffic    5 

(4)  Reports  as  to  best  speed  of  cars  to  please  patrons   1 

(5)  Suggestions  as  to  best  number  of  cars  to  run   1 

(6)  Suggestions  as  to  when  to  put  extra  cars  out   1 

(7)  Suggestions  as  to  what  passengers  say  in  regard  to  serv- 

ice given   2 

(8)  Suggestion  as  to  best  method  of  advertising   1 

(9)  Suggestion  as  to  faults  in  advertising   1 
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Merits. 

(10)  Suggestions  as  to  bulletins   1 

(n)  Suggestions  as  to  schedule   1 

(12)  Suggestions  as  to  improvements  in  equipment   1 

(13)  Suggestions  as  to  faults  in  equipment   1 

(14)  Suggestions  as  to  change  in  blank  forms   1 

(15)  Reports  as  to  dissatisfaction  of  patrons..   2 

(16)  Reports  of  approval  of  patrons   2 

(17)  Complete  and  perfect  accident  reports  2  and  4 

(18)  Reports  of  defects  in  equipment  noticed  while  operating 

car    1 

(19)  Reports  of  defects,  or  blockades,  etc.  (to  inspector)   1 

(20)  Complete  and  perfect  trip  sheets,  memo,  reports  and  con- 

ductor's and  motormen's  reports  in  regard  to  defects 

in  equipment   1 

OPERATION  OF  CARS 

(21)  Judicious  assistance  to  passengers   1 

(22)  Careful  information  to  passengers   1 

(23)  Adjustment  of  shades  and  windows  to  please  passengers.  1 

(24)  Assistance  to  ladies  and  children  in  boarding  or  alighting 

from  car   1 

(25)  Kindness  to  aged  and  infirm  persons   1 

(26)  Collecting  pass  books  which  are  recalled,  requiring  fare.  .  2 

(27)  Collecting  transfers  at  points  other  than  transfer  points, 

requiring  fare   2 

(28)  Collecting  fare  from  children  over  five  years  of  age   2 

(29)  Removing  cars  or  wagons   2 

(30)  Pulling  derailed  car  onto  track   2 

(31)  Repairing  trolley   1 

(32)  Assistance  in  minor  road  repairs   1 

(33)  Particularly  valuable  assistance  in  road  repairs   2 

GENERAL 

(34)  Recommending  good  men  to  the  service   1 

(35)  Working   overtime  •  1 

(36)  Securing  names  and  addresses  of  witnesses  who  saw  acci- 

dents .  .  :   4 

(37)  Assisting  injured  persons,  vehicle  or  car   2 

(38)  General  efficient  service  per  week   1 

MOTORMEN:  DEMERITS. 
IMMEDIATE  DISCHARGE 

(1)  Disloyalty  to  company. 

(2)  False  statement. 

(3)  Intoxication. 

(4)  Dishonesty. 

(5)  Gross  ungentlemanly  conduct. 

(6)  Failing  to  report  accidents. 

ACCIDENTS  (DEMERITS  DISCRETIONARY) 

(7)  Serious  injury. 
Persons:     (8)  Medium. 

(9)  Slight. 
( 10)  Serious  injury. 
Cars:         (il)  Medium. 

(12)  Slight. 

(13)  Serious  injury. 
Vehicles:  (14)  Medium. 

(IS)  Slight. 
(16)  Accidents,  no  injury. 


GENEPAL  Demerits. 

(17)  Refusing  assistance  on  special  occasions  '.   12 

(18)  Missing  car.  first  time   12 

C19)  Missing  car  second  time   20 

(20)  Third  time   40 

(21)  Disobeying  oral  orders  of  officers   60 

(22)  Recommending  unworthy  men  to  the  service   1 

(23)  On  duty  not  in  full  uniform   I 

(24)  Bad  judgment  on  special  occasions  

(25)  Untidy  condition  of  dress   1 

Cap  on  back  of  head   1 

(26)  Soiled  linen    1 

(27)  Smoking  on  car   5 

REPORTS 

(28)  Failing  to  hand  in  motorman's  report   I 

OPERATION  OF  CARS 

(29)  Not  coming  to  dead  stop  at  steam  crossings  and  at  other 

points  indicated  in  the  rules   80 

(30)  Going  across   steam    crossing  without   being  properly 

flagged    20 

("31)  Allowing  unauthorized  persons  to  run  car   20 

(32)  Leaving  car  before  it  stops   20 

(33)  Neglecting  to  pick  up  passengers   20 

(34)  Running  by  crosswalks  .  _   10 

(35)  Not  shutting  off  current  at  electric  crossings  and  circuit 

breakers    10 


(36)  Allowing  anyone  on  front  platform,  except  as  authorized.  8 

(37)  Running  over  the  road  faster  than  is  mentioned  in  bul- 


letins   8 

(38)  Not  stopping  at  stop  signs   8 

(39)  Stopping  on  electric  or  steam  crossings   20 

(40)  Front  headlight  not  burning   8 

(41)  Unnecessary  conversation  with  other  employees   8 

(42)  Running  almost  up  to  a  crossing  before  stopping   5 

(43)  Running  within  two  poles  of  car  ahead  (250  feet)   4 

(44)  Starting  car  without  proper  signal   20 

(45)  Looking  around  while  car  is  in  motion   4 

(46)  Conversation  while  car  is  in  motion   4 

(47)  Running  car  with  hands  off  brake  controller   2 

(48)  Not  running  slowly  through  water   2 

(49)  Not  stopping  when  car  in  opposite  direction  is  stopped 

or  slowing  

(50)  Running  on  more  than  four  or  five  points  in  curves   1 

(51)  Feeding  car  too  fast   2 

(52)  Not  answering  signals  promptly   1 

(53)  Running  ahead  of  schedule  time   3 

(54)  Running  behind  schedule  time   I 

(55)  Minor  injuries  to  equipment   1 

MOTORMEN:  MERITS. 
SKILFULLY  AVOIDING  ACCIDENTS  TO  PERSONS 


Merits. 

(1)  When  a  person  steps  from  a  secluded  position  onto  track 


45  feet  ahead  of  car   10 

(2)  When  a  person  is  prevented  from  stepping  onto  track 

by  motorman's  seeing  person,  ringing  gong  and  slow- 
ing up   5 

(3)  When  motonnan  sees  persons,  comes  to  dead  stop  and 

tells  him  to  get  off  of  the  track   2 

AVOIDING  ACCIDENTS  TO  CARS 

(4)  When  another  company's  crew  is  reckless   2 

AVOIDING  ACCIDENTS  TO  VEHICLES 

(5)  When  a  cart  is  driven  across  the  track  from  a  secluded 

position  45  feet  ahead  of  car   2 

(6)  When  driver  is  prevented  from  crossing  track  by  motor- 

man's  seeing  car,  ringing  and  slowing  up   1 

(7)  When  nlotorman  sees  cart,  comes  to  dead  stop  and  tells 

driver  to  get  off  track  '  1 

REPORTS 

(8)  Mentioning  points  where  the  company  is  gaining  or 

losing  traffic   4 

(9)  Reports  as  to  best  speed  of  cars  for  safety   1 

(10)  Reports  as  to  what  passengers  say  in  regard  to  service 

given    2 

(11)  Suggestion  as  to  best  number  of  cars  to  run   1 

(12)  Suggestions  as  to  when  to  put  out  extra  cars   1 

(13)  Suggestions  as  to  best  methods  of  advertising   1 

(14)  Suggestions  as  to  faults  of  advertising   1 

(15)  Suggestions  as  to  bulletins   1 

(16)  Suggestions  as  to  schedule   1 

(17)  Suggestions  as  to  improvements  in  equipment   I 

(18)  Suggestions  as  to  faults  of  equipment   1 

(19)  Reports  of  dissatisfaction  on  the  part  of  patrons   1 

(20)  Reports  of  approval  from  patrons   1 

(21)  Reporting  bells  off.  line  defects,  etc   1 

OPERATION  OF  CAR 

(22)  On  exact  schedule  time  at  station  points  (per  week)   1 

(23)  Coupling  cars  (towing  in  disabled  cars)   1 

(24)  Removing  carts  or  wagons   2 

(25)  Pulling  derailed  car  onto  track   2 

(26)  Fixing  trolley    1 

(27)  Taking  charge  of  car  on  special  occasions   1 

GENERAL 

(28  )Recommending  good  men  to  the  service   1 

(29)  Working  overtime   I 

(30)  Assistance  in  minor  repairs   1 

(31)  Especially  valuable  assistance  in  case  of  trouble  on  the 

read    2 

(32)  Securing  names  and  addresses  of  witnesses  who  saw  acci- 

dents  4 

(33)  General  efficient  service   1 


The  demerits  are  nearly  self  explanatory.  The  system 
of  merits,  however,  calls  for  certain  explanations,  for  in- 
stance in  regard  to  suggestions  for  improving  service.  It 
should  be  stated  in  explanation  of  this  that  the  company 
holds  a  meeting  once  a  month  of  all  the  employees  of  the 
companv  at  which  various  topics  connected  with  the  oper- 
ation of  the  road  and  technical  matters  are  discussed.  At 
these  meetings  the  men  are  encouraged  to  make  sugges- 
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tions  as  to  the  cars  or  other  apparatus,  the  operation  of  the 
road,  etc.,  which  they  think  will  be  of  interest  to  the  com- 
pany, and  if  these  suggestions  are  good,  merits  are  given 
accordingly.  The  men  are  also  encouraged  to  give  such 
ideas  to  the  manager  or  superintendent  at  any  time,  and 
this  increases  the  men's  interest  in  the  road.  In  some  re- 
spects the  Elmira  Water,  Light  &  Railroad  Company 
is  more  advantageously  situated  for  receiving  and  acting 
upon  such  suggestions  than  most  railway  companies,  from 
the  fact  that  the  company  not  only  owns  the  street  railway 
system  in  Elmira,  but  also  the  water,  the  electric  and  gas 
lighting  systems  of  the  city,  and  the  suggestions  for  which 
merit  marks  are  given  can  apply  not  only  to  the  railway 
but  also  to  the  other  services.  Thus,  if  a  conductor  or 
motorman  notices  a  hydrant  out  of  order,  or  sends  a  cus- 
tomer for  gas,  or  if  a  motorman  notices  an  arc  lamp  in 
which  the  carbon  is  burned  out,  or  one  which  does  not 
give  good  light,  he  reports  it  on  his  return  trip,  and  in- 
formation of  this  kind  if  valuable  to  the  company  is  credit- 
ed to  his  merit  account.  In  other  words,  the  men  receive 
merit  credits  for  information  which  will  help  in  other  de- 
partments besides  their  own. 

Every  report  of  this  kind  is  written,  as  the  company 
does  not  depend  upon  oral  reports.  The  men  are  also 
encouraged  to  notice  and  report  neglect  of  duty,  etc., 
which  come  under  their  notice  as  well  as  points  of  merit. 
Thus  if  a  motorman  is  careless,  passing  a  switch  without 
noticing  it,  the  conductor  reports  him,  and  as  the  men 
know  that  little  things  of  this  kind  are  noticed  they  tend 
to  become  more  careful  of  such  things,  as  they  all  count  in 
their  reports.  The  men  in  the  water  and  lighting  depart- 
ments of  the  company  are  not  under  the  merit  system. 

As  already  stated,  the  ratings  given  in  the  accompany- 
ing table  are  by  no  means  arbitrary;  for  instance,  if  a  cer- 
tain employee  is  reported  for  the  same  offense  more  than 
three  times  he  is  usually  called  into  the  office  and  receives 
more  demerits  for  the  second  or  third  repetition  of 
the  same  offense  than  he  did  for  committing  it  first,  and 
if  he  still  persists  in  doing  the  same  thing  he  might  be 
discharged,  although  the  rating  given  for  the  offense  in 
the  table  was  comparatively  a  minor  one.  On  the  other 
hand,  if  the  meritorious  act  was  performed  under  particu- 
larly commendable  circumstances  the  employee  would  be 
given  a  larger  number  of  merits  than  called  for  on  the 
schedule.  For  instance,  if  a  conductor  jumped  from  his 
car  and  stopped  a  runaway  horse  he  might  be  given  75  or 
100  merits  for  such  an  act.  Such  a  case  happened  at  one 
time  in  Elmira,  when  a  conductor  stopped  his  car,  ran 
ahead  and  stopped  a  horse  which  was  running  toward  an 
open  drawbridge.  For  this  he  was  given  100  merits.  In 
the  case  of  collision  a  man  would  usually  be  marked  for 
lack  of  judgment;  in  some  cases,  however,  he  might  be 
marked  merits  even  in  case  of  a  collision.  Thus,  if  a  run- 
away horse  or  car  were  coming  directlv  toward  his  car 
and  he  saw  that  an  accident  could  not  be  averted,  but  by 
reversing  his  car  he  succeeded  in  saving  it  from  a  worse 
accident,  he  would  get  merits  for  his  action.  "Shorts" 
and  "overs"  are  considered  by  the  company  a  mark  of 
carelessness,  and  the  conductor  making  this  error  is  given 
two  demerits  for  each  fare  he  has  failed  to  register  in  this 
way.  Sometimes  amusing  errors  occur,  which  could 
hardly  be  punished  by  any  other  system  of  discipline,  as 
for  instance  recently  when  a  passenger  offered  a  conductor 
for  fare  a  Columbian  half  dollar.  The  conductor  looked 
at  it  for  some  time,  then  returned  it  to  the  passenger  and 
said:  "Take  this  back  and  give  me  good  money.  You 
can't  work  off  any  World's  Fair  medals  on  me."  The 
conductor  got  one  demerit  for  not  being  posted  about  the 
official  coins  of  the  country. 
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To  assist  the  employees  in  following  the  rules  of  the 
company,  the  management  has  issued  a  small  pocket  edi- 
tion of  the  regulations  used  which  defines  clearly  all  his 
duties,  and  a  copy  of  which  he  is  always  required  to  have 
in  his  pocket. 

Reports  on  the  service  are  received  not  only  from  in- 
spectors and  in  the  ways  already  stated,  but  also  from  the 
general  public.  The  fact  that  the  system  is  in  use  is  gen- 
erally known  in  Elmira,  and  as  the  people  know  that  the 
employees  are  interested  in  making  good  records,  the 
company  finds  that  good  service  is  reported  just  as  quickly 
and  as  often  as  bad  service  by  letter  or  in  the  daily  papers. 
With  a  road  of  this  kind  in  a  small  city  a  great  many 
residents  of  the  city  are  stockholders  in  the  company,  and 
are  of  course  interested  in  its  operation  and  in  the  system 
of  merits  employed,  so  that  they  assist  greatly  in  the  main- 
tenance of  a  system  of  this  kind. 

Of  course  it  might  be  argued  that  where  weight  was 
given  to  outside  communications,  particularly  on  good 
conduct,  there  would  be  a  chance  of  an  abuse  of  the  system 
through  efforts  made  by  men  to  increase  their  standing 
by  appealing  for  letters  to  outside  sources.  The  only 
answer  to  this  is  that  a  management  can  judge  pretty  well 
in  a  city  of  the  size  of  Elmira  the  value  to  be  placed  on 
gratuitous  commendations  and  can  easily  determine 
whether  they  are  spontaneous  or  the  result  of  wire  pulling. 
Certainly  no  such  abuse  has  been  discovered  to  any  ex- 
tent.   On  a  system  of  this  kind,  also,  managers  are  per- 

Notification  No  

ELMIRA  WATER,  LIGHT  &  R.  R.  CO., 
RAILROAD  DEPARTMENT 

Elmira,  N.  Y  190. . . . 

Mr  

Dear  Sir: 

The  company  would  call  your  attention  to  the  following  report 
in  regard  to  your  work: 

Date  190.  . .  .     Time  M. 

Place   

Car  No   Line  


Any  explanation  you  may  wish  to  make  will  be  considered  if 

you  will  call  at  the  Superintendent's  office  at  M. 

 190. . .  . 

Charge 

Rule  No  

Merits  

Demerits  

Signed, 

Superintendent. 

FIG.  T— NOTIFICATION  BLANK 

so.nally  acquainted  with  all  the  employees  and  can  gage 
pretty  accurately  the  value  of  the  service  given  by  each 
man.  In  the  case  of  an  accident,  where  the  motorman  or 
conductor  is  called  to  the  office  for  investigation,  and  thus 
is  absent  from  his  work  for  several  hours  or  half  a  day, 
and  it  is  found  that  he  was  not  to  blame  for  the  accident, 
he  is  allowed  his  pay  for  that  period  and  the  demerits,  if 
any  are  given  him  for  carelessness  or  any  other  cause,  are 
all  the  punishment  which  he  gets  for  the  offense.  It  might 
also  be  said  in  connection  with  the  subject  of  accidents, 
that  when  each  motorman  turns  his  car  in  at  night  he  is 
obliged  to  report  on  the  condition  of  the  car  and  to  state 
if  any  of  the  apparatus  is  out  of  order.  These  reports  are 
made  out  with  a  regular  affidavit,  which  is  sworn  to 
before  a  notary  public  in  the  office  of  the  companv.  The 
same  is  true  of  all  accident  reports  so  that  in  the  case  of  an 
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accident  if  the  employee  claims  later,  or  testifies  in  court 
that  the  apparatus  was  at  fault,  the  affidavit  may  be  of  use. 

Two  forms  are  used  in  this  system  of  record.  The  first 
is  that  shown  in  Fig.  1,  which  shows  the  notification  blank 

m  


Their  address  

Why  did  you  leave?  

Who  was  your  previous  employer?. 

His  address  

Other  references  


Badge  f*o.   -  P«y  8on  No. 

Date  fcmpioyoo.  —         Application  t 

Changed  to  ~  ~         Chanood to 


Date  Len  . 


RECORD 


TnuuforrM  I 


KEBRUARY 

MARCH 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

 I" 

Chug*           0-  B. 

J 

D 

FIG.  2.— HEADING  OF  PAGE  FROM  RECORD  BOOK 


used  by  the  Elmira  Water,  Light  &  Railroad  Company. 
As  already  stated,  about  140  men  are  employed  on  the 
railroad  system,  and  about  one-third  of  this  number  gets 
a  notice  of  some  kind  on  this  blank  each  week  showing  the 
number  of  merits  or  demerits  given,  and  stating  the  cir- 
cumstances and  reasons.  A  carbon  copy  of  this  blank  is 
kept  in  the  office  of  the  company,  and  the  employee  is 
given  the  opportunity  of  offering  any  explanation  he  may 
wish  to  make  to  the  superintendent.  Fig.  2  is  a  copy  of 
the  heading  of  the  page  used  in  the  record  book.  As  will 
be  seen,  the  heading  of  the  page  gives  the  name,  address 
and  other  particulars  of  the  employee.  Below  this  in- 
formation are  a  number  of  ruled  lines  where  the  date,  num- 
ber of  charge  and  number  of  merits  and  demerits  are  re- 
corded for  each  month.  The  form  of  application  blank 
and  that  used  for  recording  accidents  are  also  given. 

In  securing  employees  the  company  is  very  particular 
in  looking  up  references.  Before  being  accepted  for  serv- 
ice the  employee  has  to  file  an  indemnity  bond  for  $200 
with  the  company,  and  the  company  prefers  to  have  in- 
dividuals for  the  indorsers  of  this  bond  rather  than  a 
liability  insurance  company.  Many  of  the  employees  of 
the  company  naturally  come  from  the  agricultural  dis- 
tricts, and  the  experience  of  the  company  shows  that  such 
men  usually  make  better  employees  than  those  whose 
early  life  has  been  spent  mainly  in  the  cities,  as  they  are 
used  to  working  out  in  all  kinds  of  weather,  while  the  city 
bred  man  does  not  usually  have  the  constitution  to  stand 
that  kind  of  life.  It  usually  takes  longer  for  the  former 
class  of  man  to  become  adept,  but  in  the  end  he  usually 
remembers  his  instructions  better  and  seems  to  take  a 
greater  interest  in  his  work. 

ELMIRA   WATER,    LIGHT   &   RAILROAD  COMPANY, 
RAILROAD  DEPARTMENT 

APPLICATION. 

PENAL  CODE. — Section  570.    A  person  who  obtains  employ- 
ment, or  appointment  to  any  office  or  place  of  trust,  by 
color  or  aid  of  any  false  or  forged  letter  or  certificate  of 
recommendation,  or  of  any  false  statement  in  writing,  as 
to  his  name,  residence,  previous  employment  or  qualifica- 
tions, is  guilty  of  a  misdemeanor. 
Applicants  for  the  position  of  Motorman  or  Conductor  on  the 
Elmira  Water,  Light  &  Railroad  Company  must  answer  the  fol- 
lowing questions  in  their  own  handwriting: 

What  is  your  full  name?  Age  

Are  you  married?  

Residence   

How  long  have  you  resided  at  the  above  address?  

Previous  residence  

Trade  or  occupation  

Do  you  own  real  estate  or  personal  property?  

How  long  have  you  been  out  of  employment?  

To  what  extent  are  you  in  debt?  

Do  you  use  intoxicants  in  any  form?  

Have  you  ever  been  addicted  to  the  use  of  intoxicants?  

By  whom  were  you  last  employed?  

How  long  were  you  in  their  employ?  


Their  address  

How  long  were  vou  in  his  employ?  

What  are  the  highest  wages  you  ever  received?  

Who  recommended  you  to  this  company?  

Their  address  

Were  you  ever  employed  on  any  horse  or  electric  railroad  in  this 
or  any  other  city  as  Driver,  Motorman  or  Conductor?  If 

so,  state  which  

State  where  so  employed  

State  how  long  employed  

State  why  you  left  

I  promise  and  agree,  if  employed,  to  obey  the  rules  and  regula- 
tions of  the  Company  and  faithfully  discharge  the  duties  entrusted 
to  me. 


STATE  OF  NEW  YORK, 
County  of  Chemung,  City  of  Elmira.  ss' 

I  

being  duly  sworn,  do  say  that  the  foregoing  questions,  answers 
and  statements,  together  with  the  statute  therein  set  forth,  being 
part  of  Section  570  of  the  Penal  Code,  have  been  read  by  me,  and 
that  said  answers  and  statements  by  me  made  and  subscribed  are 
in  all  respects  true. 


Subscribed  and  sworn  to  before  me  this  day 

of  190. . . . 


We   do   hereby   certify,   that   we   are   well   acquainted  with 

 and  represent  and 

guarantee  him  to  be  honest  and  capable  for  Motorman  or  Con- 
ductor, and  in  consideration  of  his  employment  in  either  position, 
and  one  dollar  paid  by  the  Elmira  Water,  Light  &  Railroad 
Company,  the  receipt  whereof  is  hereby  acknowledged,  we  jointly 
and  severally  undertake  and  agree  to  indemnify,  save  and  bear 
harmless,  the  said  Company  from  all  loss  or  damage  up  to  two 
hundred  dollars,  which  said  Company  may  sustain,  or  be  put  to,  by 
reason  of  any  disobedience,  neglect  of  duty,  or  any  act  or  violation 
by  said  while  in  its  employ. 


ACCIDENT  REPORT  No  

INSTRUCTIONS  TO  CONDUCTOR  AND  MOTORMAN. 

In  case  of  accident,  however  slight,  in  connection  with,  or  near 
your  car,  to  persons  or  property,  you  will  at  once  render  all  neces- 
sary assistance,  and  immediately  obtain  the  names  and  residences 
in  full  of  the  persons  injured,  and  all  witnesses  on  or  near  the  car 
(if  the  conductor  omits  this  important  duty,  he  will  be  suspended 
until  he  finds  them) ;  then  make  a  written  report  on  this  form, 
filling  up  all  blanks.  This  report  is  to  be  signed  by  the  motor- 
man  as  well  as  by  the  conductor,  and  delivered  at  the  office  of  the 
company,  and  approved  by  the  general  manager  or  superin- 
tendent. If  two  cars  are  concerned  in  the  accident,  both  con- 
ductors must  report  in  detail. 

Give  no  account  of  an  accident  to  any  person  other  than  the 
general  manager  of  the  company,  or  the  person  designated  by 
him. 

 Line  1 .  . . . 

Date  of  Accident  1....1....  at  

o'clock  M.    Place  of  accident  

(Fill  in  the  names  of  streets  nearby,  and  mark  exact  spot  at  which 

accident  happened,  with  arrow  showing  direction.) 
No.  of  Car   Open  or  closed  


March  i,  1902.] 

  Conductor 

Condition  of  car   Draw  bars  

Brakes   Brake  rigging  

If  collision  occurred,  state  in  what  direction  other  vehicle  was 

going  and  whether  vehicle  was  open  or  closed  

Did  Motorman  ring  gong?   If  so,  how  long  a 

time  before  accident  

Weather  was  pleasant,  cloudy,  rainy  or  foggy;  warm,  hot  or  cold. 
Rails  were  dry,  wet,  slippery  or  icy. 

(Draw  a  line  through  condition  of  weather,  temperature,  and  con- 
dition of  rails.) 

How  far  did  car  move  after  accident?  

PERSONS  INJURED. 

Name   Age  (about)  

Residence   Occupation  

Extent  of  injuries  

Name  and  address  of  doctor  employed  

The  injured  person  was  taken  

Property  injured   Extent  of  injuries  

Witnesses   


Residence 


HOW  ACCIDENT  OCCURRED. 

At  time  above  named  our  car  was  proceeding  

wardly  on   Street, 

 at  the  rate  of  miles 

per  hour,  and  when  at  point  shown  above  


Was  accident  due  to  want  of  care  on  part  of  injured?  

Was  accident  due  to  want  of  care  on  part  of  any  other  person? 

If  so,  how?  •  

Was  car  in  motion  before  and  at  time  of  accident?  

State  all  that  was  said  and  done  by  you  and  the  person  injured  or 
owner   


(Have  Motorman  write  all  he  knows  about  the  accident.) 


Signatures : 

 ■>   .Conductor. 

 Motorman. 

Approved  Gen'l  Mgr.  or  Supt. 

STATE  OF  NEW  YORK, 

ss  * 

County  of  Chemung. 

On  this  day  of  in  the  year  19.  . ., 

before  me,  the  subscriber,  personally  appeared  

 ,  to  me  personally  known 

and  known  to  me  to  be  the  same  person  described  in  and  who 
executed  the  foregoing  report,  and  being  by  me  duly  sworn,  did 
depose  and  say  that  he  has  read  the  said  report  before  signing  the 
same  and  knows  the  contents  thereof,  and  that  all  of  the  said 
report  is  true  to  deponent's  own  knowledge. 

Notary  Public. 

 ♦♦♦  

It  is  stated  that  the  managers  of  the  State  railroads  of 
Sweden  are  investigating  the  advisability  of  equipping  the 
railroad  lines  with  electricity,  and  a  recent  newspaper 
article  announces  that  private  concerns  are  interested  in 
the  matter.  It  is  reported  that  the  board  of  managers  of 
the  Falen-Vesterdalarnes  Railroad  Company  has  sent  to 
the  government  a  petition  for  the  gradual  adoption  of  elec- 
tric locomotives,  instead  of  steam  engines,  throughout  the 
whole  country,  and  the  utilization  of  water-power.  This 
company  stated  that  a  Swiss  concern  will  furnish  the  roll- 
ing stock;  that  a. Swedish  concern  will  supply  the  power, 
and  that  it  is  prepared  to  furnish  the  railroad  line  neces- 
sary to  carry  out  experiments  with  the  Huber  system.  It 
is  estimated  that  $27,000  will  be  required  to  carry  out  the 
experiments,  and  the  government  has  been  asked  to  ap- 
propriate this  sum. 
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Improvements  at  Steubenville,  Ohio 

The  Steubenville  Traction  &  Light  Company,  which 
owns  and  operates  the  entire  street  railway  system  in  Steu- 
benville, Ohio,  has  just  completed  between  11  and  12 
miles  of  new  track  and  roadbed,  new  car  house,  repair 
shop  and  other  important  improvements.  The  new  car 
house  covers  a  floor  area  of  14,000  sq.  ft.  The  structural 
iron  for  it  was  supplied  by  the  Columbia  Bridge  Com- 
pany, of  Pittsburgh,  the  erection  being  in  the  hands  of 
local  contractors.  The  construction  of  this  new  car  house 
was  made  necessary  by  the  additions  which  the  company 
has  made  recently  to  its  rolling  stock. 

Twenty  new  cars  have  just  been  purchased.  Part  of 
them  were  built  by  the  Laclede  Car  Company  and  part 
by  the  American  Car  &  Foundry  Company,  Jackson  & 
Sharpe  plant.  All  these  cars  are  equipped  with  Westing- 
house  motors,  and  the  interurban  cars  are  fitted  with 
Christensen  air  brakes. 

The  power  station  has  also  been  considerably  enlarged 
and  a  new  boiler  house  has  been  built.  Three  Stirling 
boilers  aggregating  goo  hp  have  been  installed,  and  are 
equipped  with  the  Green  Engineering  Company's  chain- 
grate  stokers.  Worthington  pumps  are  used,  and  the 
new  steam  piping  was  installed  by  the  Pittsburgh  Valve, 
Foundry  &  Construction  Company. 

Additions  have  been  made  to  the  electric  lighting  equip- 
ment in  the  station  by  the  installation  of  one  150-kw  and 
one  100-kw  compensated  type,  G.  E.  alternator,  two  multi- 
polar Brush  arc  generators  and  one  bipolar  Western  Elec- 
tric generator.  A.  B.  lamps  have  been  installed  on  all  the 
city  lighting  circuits,  and  G.  E.  alternating-current  lamps 
for  indoor  arc  lighting;  about  48  miles  of  new  lines  have 
been  constructed  this  summer. 

The  new  traction  machinery  consists  of  one  Westing- 
house  compound-wound,  direct-current,  railway-type  en- 
gine generator  of  250-kw  capacity,  and  a  410-ihp  Westing- 
house  engine;  also  one  300-kw  Crocker-Wheeler  gener- 
ator and  a  400-hp  Corliss  engine.  A  1200-hp  stack  has 
been  constructed  by  Adam  Weber  Sons,  of  New  York 
City,  and  the  pipe-covering  contracts  were  awarded  to  the 
H.  W.  Johns  Manufacturing  Company.  A  storage  bat- 
tery consisting  of  252  chloride  accumulators  has  also  been 
installed  by  the  Electric  Storage  Battery  Company.  This 
plant  is  to  be  located  at  Stanton  Park,  and  the  building 
which  is  to  contain  it  is  now  being  constructed  by  local 
contractors.  Aluminum  feeders  of  795,000  circ.  mils  are 
used. 

The  new  railway  lines  already  referred  to  consist  of  a 
1 -mile  extension  within  the  city  limits  of  Steubenville  and 
11  miles  of  track,  forming  connections  with  Toronto, 
Jeddo,  Costonia  and  Alikanna,  with  the  first-named  city 
as  its  terminus.  About  one-half  of  this  road  is  through 
private  right  of  way,  the  balance  on  the  Countv  Boule- 
vard. 

The  company  also  owns  an  attractive  pleasure  ground 
called  Stanton  Park,  and  has  added  a  number  of  attrac- 
tions to  the  property,  which  now  include  a  roller  coaster, 
built  by  the  Ingersoll  Brothers,  of  Pittsburgh;  a  50-ft. 
merry-go-round,  operated  by  an  electric  motor;  five 
bowling  alleys,  shooting  galleries,  Dehhewamis  Lake, 
waterfalls  and  80  acres  of  woodland,  etc.  The  Casino 
building,  now  being  erected,  will  consist  of  a  dancing  floor 
80  ft.  x  100  ft.,  with  20-ft.  porches  overlooking  the  Ohio 
River,  dining-room,  kitchen,  refreshment  booths,  etc. 



A  collision  between  two  Brooklyn  Bridge  trains  caused 
a  three-hour  suspension  of  traffic  on  that  structure  Feb.  24. 


STREET  RAILWAY  JOURNAL. 


264 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  9. 


The  Function  of  Small  Roads 


BY  DR.  LOUIS  BELL 


This  discussion  is  not  intended  to  be  technical  nor  to  ap- 
peal entirely  to  those  who  are  directly  engaged  in  the  opera- 
tion of  street  railway  systems.  It  is  aimed  at  the  fellow  who 
is  benefited  by  small  roads ;  at  the  public  that  lives  off  the 
line  of  the  splendid  interurban  electrical  lines,  which  have 
been  so  numerously  built  during  the  last  few  years. 

One  of  the  commercial  vices  common  among  our  coun- 
trymen is  the  habit  of  estimating  the  importance  of  any  en- 
terprise by  the  size  of  its  bonded  indebtedness.  Judged  by 
this  criterion,  the  small  electric  road  is  beneath  the  contempt 
of  any  up-to-date  financier.  Only  a  few  years  ago  the 
writer  happened  to  have  his  clutches  upon  the  franchise  of 
a  small  electric  line  joining  a  minor  city  with  an  important 
freight  terminus.  The  road  had  a  freight  franchise,  and,  al- 
though only  three  or  four  miles  long,  with  no  reasonable 
prospect  of  extension,  its  paying  properties  were  beyond 
reasonable  doubt.  Laying  the  proposition  before  a  banker 
who  was  a  personal  friend,  it  was  met  frankly  and  calmly 
with  the  statement  that  it  did  not  pay  to  handle  a  proposi- 
tion of  that  size  quite  irrespective  of  its  merit  as  regards 
earning  dividends.  Continuing,  my  friend,  the  banker, 
frankly  stated  that  his  business  was  not  the  operation  of 
electric  properties,  however  good,  but  the  placing  of  securi- 
ties, and  where  there  were  few  securities  to  place  the  mat- 
ter lacked  that  interest  which  would  inspire  him  to  take  it 
up  except  as  a  matter  of  personal  accommodation.  The 
writer  saw  the  point  and  promptly  closed  the  interview. 
Eventually  the  franchise  was  taken  up  by  persons  who 
thought  "in  thousands"  instead  of  in  millions,  and  carried 
through  to  a  successful  conclusion. 

It  is  to  this  class  of  road  that  this  article  pertains ;  its 
character;  its  functions;  its  possibilities  as  a  business  enter- 
prise, and  as  an  integral  part  of  the  life  of  the  community. 

Jt  is  sometimes  hard  for  the  projector  of  a  railway  line 
to  realize  that  it  cannot  become  a  great  thoroughfare  for  the 
freight  and  passenger  traffic  of  the  nation.  Similarly  it 
is  hard  for  a  citizen  of  a  small  town  in  New  England,  or 
the  Middle  States,  or  the  great  West  to  sit  calmly  down  and 
reach  the  conclusion  that  the  community  of  which  he  is  a 
member  cannot  reasonably  be  expected  to  equal  New  York 
or  Chicago  in  population  or  commercial  interests.  Put- 
ting such  hopes  aside  as  visionary,  it  is  hard  for  him  to 
realize  that  most  small  towns  cannot  in  the  nature  of  things 
grow  rapidly  or  reach  any  considerable  size  in  the  near 
future.  From  the  inability  to  recognize  this  fact  comes  a 
certain  hesitation  in  undertaking  enterprises  of  a  size  com- 
mensurate with  the  importance  of  the  work  to  be  done. 

We  often  think  of  the  Eastern  States  as  well  developed 
from  the  standpoint  of  the  electric  railway  builder,  and  yet 
even  in  the  older  and  more  thickly  settled  parts  of  the 
country  there  are  scores,  if  not  hundreds,  of  towns  from 
two  or  three  to  ten  or  fifteen  thousand  inhabitants,  where 
there  is  an  opportunity  for  a  carefully  constructed  small 
road,  of  good-paying  powers  from  the  standpoint  of  the 
man  who  puts  his  money  into  the  enterprise. 

It  is  a  common  saying  among  street  railway  men  that 
street  railways  in  towns  below  a  certain  size  do  not  pay 
and  should  not  be  undertaken.  Experience  has  very  clearly 
shown  that  the  revenue  derived  by  a  street  railway  per 
head  of  population  increases  very  rapidly  with  the  size  of 
the  city,  on  something  the  same  principle  that  the  number  of 
calls  per  subscriber  in  the  telephone  system  rises  with  the 
population  of  the  place.  Granting  the  truth  of  the  street 
railway  proposition,  it,  nevertheless,  remains  a  fact  that  the 
road  which  will  not  pay  as  a  street  railway  can  frequently 


be  made  to  pay  as  an  intertown  railway,  or  as  a  connecting 
link  between  a  town  and  better  railway  facilities.  The  com- 
monest function  of  the  small  road  is  to  join  a  village  com- 
munity with  the  rest  of  the  world,  either  with  other  villages 
en  route  to  the  city  or  with  points  upon  railways  otherwise 
inaccessible. 

As  to  the  character  of  such  roads,  one  has  to  get  one  cut 
according  to  the  cloth.  As  a  rule  franchises  for  such  enter- 
prises must  of  necessity,  and  generally  do,  contain  the  rights 
of  transportation  of  freight.  If  one  counts  up  in  detail  the 
freight  which  goes  into  and  out  of  a  town  of  two  or  three 
thousand  inhabitants,  the  aggregate  amount  of  the  year 
reaches  surprisingly  large  figures.  Most  towns  of  this  size 
have  railway  facilities,  but  very  frequently  several  com- 
munities, aggregating  four  or  five  thousand  inhabitants 
within  a  distance  of  a  very  few  miles,  are  not  blessed  with 
railway  facilities,  and  in  such  cases  practically  the  whole 
freight  traffic  of  the  community  can  be  handled  at  a  good 
profit  over  a  short  and  cheaply  constructed  electric  line. 
The  number  of  such  communities  is  far  greater  than  one  not 
familiar  with  the  facts  would  be  disposed  to  think.  Even  in 
Massachusetts,  which  has  been  as  thoroughly  worked  over 
by  railway  corporations  as  any  State  in  the  Union,  about 
one  town  in  eight  is  without  a  railway  station,  and  prob- 
ably one  town  in  six,  or  even  five,  is  without  a  reasonably 
good  connection  between  the  railway  and  its  center  of  popu- 
lation. If  a  road  can  be  built  without  unreasonable  expense, 
so  as  to  serve  in  half  a  dozen  miles  an  aggregate  population 
of  four  or  five  thousand  people,  the  chances  are  that,it  can 
be  made  to  pay ;  not  in  the  sense  which  urban  street  rail- 
ways pay  dividends  upon  securities  jacked  up  to  the  largest 
possible  figure,  but  in  the  sense  in  which  an  investor  would 
consider  himself  well  paid  in  any  commercial  enterprise  in 
a  similar  community. 

The  essential  point  in  making  a  success  of  a  small  road 
is  to  drop  out  of  mind  all  visionary  ideas  of  abnormal 
growth  in  the  future.  Growth  often  may  come,  and  when 
it  comes  is  thoroughly  welcome,  but  it  is  a  bad  thing  to 
which  to  pin  one's  faith  in  such  cases. 

At  present  rates  of  interest  on  investments,  it  does  not 
take  a  very  heavy  traffic  to  pay  expenses  and  interest  on  an 
investment  of  forty  or  fifty  thousand  dollars,  and  if  the 
road  is  economically  built  and  equipped,  such  an  amount  is 
sufficient  to  do  considerable  building  in  rural  districts.  It  is 
quite  unnecessary  to  put  down  90-lb.  tram  rails  for  a  road  of 
this  kind,  or  to  run  40-ft.  double-truck  cars,  or  to  xun  them 
at  high  rates  of  speed.  What  is  necessary  is  reasonably 
quick,  frequent  and  cheap  communication  between  the 
termini.  Light  rails  and  light  roadbed  may  oftentimes  be 
used  with  entire  success,  even  when  they  would  obviously 
be  insufficient  for  a  road  under  ordinary  circumstances.  It 
must  be  remembered  that  the  wear  and  tear  on  the  rails  and 
roadbed  depend  on  the  amount  of  traffic  that  yearly  passes 
over  the  line.  Where  this  traffic  is  light  the  wear  and  tear 
is  also  light.  Rails  which  would  not  last  ninety  days  under 
heavy  urban  traffic  would  last  almost  as  many  years  under 
the  wear  and  tear  received  from  a  rural  road.  This  im- 
munity from  wearing  out  does  not,  however,  extend  to  the 
cars.  The  rolling  stock  is  not  a  good  place  to  skin  in  build- 
ing a  small  road.  While  the  cars  do  not  have  to  make  high 
speed,  they  have,  as  a  measure  of  economy,  to  be  kept  pretty 
steadily  in  service,  and  will  often  make  as  great  a  mileage 
per  day  as  the  cars  upon  a  large  system ;  consequently,  the 
policy  sometimes  pursued  in  equipping  little  roads  of  buy- 
ing second-hand  equipment  which  has  been  cast  out  of 
larger  systems  is  in  the  long  run  poor  economy.  As  far 
as  the  moving  stock  is  concerned,  it  must  be  thoroughly 
good. 

It  is  an  easier  matter  to  design  the  power  station  for  a 
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city  road  than  it  is  to  lay  out  a  proper  equipment  for  a  two- 
car  five-mile  rural  line.  Small  power  stations  are  notori- 
ously uneconomical.  This  is  because  small  engines  and  gen- 
erators are  less  efficient  than  large  ones,  and  more  particu- 
larly because  the  variable  character  of  the  load  in  a  small 
road  is  peculiarly  unfavorable  to  economic  generation  of 
power.  Beyond  this,  the  item  of  attendance  in  a  small  plant 
becomes  relatively  very  large  if  reckoned  on  the  kilowatt- 
hour  basis.  In  some  instances  a  friendly  electric  light  sta- 
tion may  come  to  the  rescue  and  be  glad  enough  to  get  a  bit 
of  power  production  to  eke  out  its  clay  load,  or  a  mill  using 
water-power  within  easy  striking  distance  of  the  proposed 
line  may  furnish  an  available  source  of  power,  which  would 
otherwise  be  somewhat  more  costly  to  produce ;  but  in  the 
last  resort  a  small  power  station  can  be  built  and  operated 
with  a  better  degree  of  economy  than  is  generally  supposed. 
At  the  present  time  it  is  possible  to  get  small  engines  giving 
a  very  much  better  result  in  steam  consumption  than  even 
the  large  machines  of  a  few  years  back.  It  is  probable  that 
the  improvement  in  such  small  engines  has  been 
considerably  greater  than  the  improvement  in  large 
engines,  and  in  the  future  this  difference  will  be  still  fur- 
ther accentuated.  Throughout  the  natural  gas  regions  ex- 
plosion engines  are  entirely  feasible  sources  of  rather  cheap 
power,  although  a  few  years  ago  operating  a  small  railway 
station  by  such  means  would  have  been  considered  to  be, 
and  woidd  in  fact  have  been,  impracticable.  In  the  Eastern 
States  water-power,  as  has  already  been  intimated,  affords, 
perhaps,  the  best  standby  for  small  roads.  The  writer 
personally  knows  of  instances  where  little  electric  railways, 
through  fortunate  proximity  to  power  plants,  have  been 
able  to  obtain  power  at  a  price  less  than  the  actual  cost  of 
power  in  many  considerable  urban  stations.  Such  aid  is 
by  no  means  generally  attainable,  but  where  it  can  be  had 
the  problem  of  power  supply  is  at  once  solved. 

The  distributing  system  on  little  roads  is,  or  may  be,  of 
the  simplest  character,  the  largest  proportion  of  them  being 
handled  simply  by  the  trolley  wire,  so  that  the  feeding 
system  is  about  the  last  thing  the  organizer  of  such  an  en- 
terprise need  worry  about. 

The  writer  is  quite  well  aware  that  these  commendatory 
suggestions  concerning  small  roads  may  be  met  by  the 
statement  that  such  roads  have  frequently  failed  to  pay,  to 
which  the  retort  courteous  is,  in  the  Yankee  form  of  a  ques- 
tion, to  pay  on  what  basis?  If  a  short  line  of  the  character 
here  under  discussion  is  promoted — in  the  ordinary  sense  of 
that  word — and  shuffled  around  until  it  finds  someone  who, 
for  a  large  consideration,  will  place  its  securities  among 
those  who  know  little  or  less  of  the  needs  of  the  community 
in  which  the  road  is  to  be  built,  it  will  probably  come  to 
grief.  If,  in  addition,  it  be  shuffled  off  by  the  promoter  on 
to  a  contractor  who  builds  with  an  eye  to  construction 
profits  only,  and  perhaps  leaves  the  roadbed  carpeted  with 
mechanics'  liens  in  the  hands  of  enraged  Italians,  as  has 
occasionally  happened,  the  road  would  also  doubtless 
come  to  grief.  If,  on  the  other  hand,  it  is  built  as  a  local 
enterprise,  with  the  co-operation  of  the  community  which 
it  is  ultimately  to  benefit,  built  for  cash,  and  economically 
operated,  there  is  no  excuse  for  failure  to  pay  a  reasonable 
return  on  the  investment,  particularly  since  in  working  on 
this  basis  the  prospects  of  the  road  can  be  taken  very  ac- 
curately into  consideration.  The  effect  of  the  successful 
carrying  out  of  such  an  enterprise  upon  the  community  is 
beneficial  in  a  degree  that  can  hardly  be  overestimated. 
Every  town  touched  by  such  a  road  comes  into  closer  rela- 
tion with  its  neighbors,  and  with  nearby  cities  reached  by 
steam  connections,  and  the  event  is  almost  certain  to  be  felt 
in  the  increased  valuations  of  property  along  the  line. 

The  whole  effect  of  getting  nearer  to  one's  neighbors,  of 


forming  part  of  a  large  community  bound  by  ties  of  com- 
mon interest — instead  of  being  sequestrated  in  a  small  one — 
is  very  great  in  stimulating  business  and  waking  up  a  com- 
munity to  the  possibilities  of  greater  prosperity.  All 
through  New  England,  at  least,  there  are  regions  where 
the  summer  business  is  considerable ;  in  fact,  no  small  part 
of  the  business  of  a  community  depends  on  that  brought  in 
by  summer  colonists.  The  effect  of  easier  communication 
stimulating  this  particular  source  of  revenue  is  very  great. 
A  country  town  which  is  brought  within  easy  distance  of 
railway  connections  becomes  possible  as  a  summer  resort, 
where  otherwise  it  would  be  impossible.  No  small  number 
of  roads  have  been  built  already  to  deal  with  the  purely 
summer  traffic,  but  this  particular  feature  of  the  matter,  the 
stimulation  of  summer  business,  simply  in  virtue  of  easy 
communications,  has  hardly  received  the  attention  which  it 
ultimately  will  prove  to  deserve.  Sooner  or  later  many 
small  lines  of  the  kind  here  described  may  grow  extensions, 
until  the  original  line  becomes  a  part  of  what  possibly  may 
become  a  system  of  considerable  length.  The  more  com- 
munities thus  linked,  the  greater,  on  the  whole,  will  be  the 
business  per  mile  of  line  attainable.  Yet  the  economical  con- 
struction and  administration  of  national  lines  is  a  thing 
which  very  generally  will  determine  the  financial  possibili- 
ties of  extension. 

The  writer  is  perfectly  well  aware  that  these  little  enter- 
prises have  not  been  favored  in  the  past,  and  have  been 
looked  on  with  even  concealed  scorn  by  those  engaged  in 
larger  problems  of  transportation,  but  one  cannot  forget  the 
country  out  of  which  urban  prosperity  is  built,  and  the  more 
closely  the  country  comes  into  touch  with  the  largest  centers 
of  population  the  better,  both  from  a  financial  and  civic 
point  of  view.  The  best  kind  of  help  in  this  case  is  self- 
help.  A  stimulus  that  comes  from  within  a  community  is 
pretty  certain  to  have  some  good  reason  for  existence,  and 
there  is  good  reason  to  believe  that  local  enterprise  can  find 
a  very  suitable  and  reasonably  remunerative  field  in  this 
small  railway  work. 

The  steam  railroads,  the  history  of  which  might  be  read 
with  profit  by  everyone  interested  in  electric  roads,  have 
passed  through  stages  of  development  very  similar  to  those 
which  electric  roads  are  passing  through  at  the  present 
time.  Save  between  large  centers,  trunk  lines  depend  for 
their  traffic  on  connecting  lines  that  reach  out  for  business 
and  these,  in  turn,  on  branches  and  small  roads  of  various 
sorts,  form  a  sort  of  drag-net  to  gather  in  the  freight 
and  passenger  traffic  of  the  country  traversed. 

The  little  electric  road,  insignificant  as  it  seems,  has  a 
proper  place  in  the  general  system  of  transportation,  and  if 
this  presentation  of  some  of  its  possibilities  may  serve  to 
direct  attention  to  its  place  in  the  economy  of  traffic  the 
purpose  of  this  paper  will  have  been  well  served.  The 
transportation  business  in  this  country  is  no  longer  upon  an 
8  per  cent  or  10  per  cent  basis,  and  opportunities  for  small 
enterprises  need  not  be  sniffed  at,  especially  by  those  who 
cannot  command  the  resources  to  cope  with  larger  ones. 
Keep  an  eye  out,  therefore,  for  the  small  electric  road.  Not 
everyone  projected  may  prove  feasible,  but  now  and  then 
one  will  prove  an  exceedingly  good  investment. 



The  Council  of  Miamisburg,  Ohio,  is  said  to  have 
adopted  a  unique  method  of  determining  the  speed  of 
electric  cars  and  trains  passing  through  the  town.  The 
city  ordinance  calls  for  a  speed  of  6  miles  an  hour,  and  the 
report  from  that  city  states  that  a  man  who  can  walk  at 
this  gait  has  been  employed  to  keep  tab  on  the  cars  and 
trains.  He  walks  along  the  track,  and  in  event  he  can- 
not keep  up  with  the  object  in  question,  he  reports  to  the 
Council. 
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Steel  Street  Car  Wheels 


BY  W.  L.  WRIGHT. 

There  is  a  great  prejudice  in  America  in  favor  of  the 
cast  iron  chilled  wheel.  Cast  iron  has  shown  itself  capable 
of  a  great  mileage.  It  can  carry  the  heaviest  loads  with 
safetv.  Loads  of  about  15,000  lbs.  per  wheel  are  not 
beyond  its  capacity.  On  steam  roads  such  wheels  easily 
average  60,000  miles,  while  it  is  not  uncommon  for  indi- 
vidual wheels  to  greatly  exceed  this. 

On  street  railways  guarantees  of  40,000  miles  for  the  life 
of  a  cast  iron  wheel  are  common  and  individual  wheels 
go  to  70,000  miles  and  upward  even  in  pretty  severe  ser- 
vice. Sand  and  grit,  constant  applications  of  the  brake 
and  the  fact  that  on  the  street  car  the  wheel  is  a  driver  are 
some  of  the  reasons  for  the  difference  in  length  of  life  in 
the  two  lines  of  service. 

On  steam  roads  the  steel  wheel,  especially  that  with  a 
cushioned  center,  has  made  a  phenomenal  mileage.  A 
pair  of  Allen's  first  paper  wheels,  if  we  remember  rightly, 
had  made  nearly  600,000  miles  when  they  were  retired 
from  service.  Steel  wheels  on  steam  roads  make  mileages 
often  running  up  into  the  hundreds  of  thousands. 

The  cast  iron  wheel  has  one  bad  feature,  the  lack  of 
strength  at  the  root  of  the  flange.  Cities  demand  grooved 
rails.  The  grooves  are  usually  so  small  that  only  an  in- 
significant flange  is  possible.  To  obtain  the  necessary  en- 
durance to  wear,  the  chill  must  be  made  very  deep.  While 
the  iron  itself  is  tough  and  strong  it  is  liable  to  crack  when 
chilled  and  subjected  to  heavy  strains.  The  flange,  when 
warm,  and  when  made  small  enough  to  run  properly  in 
the  standard  grooved  rails,  is  too  weak  for  long  service. 

Naturally  steel  is  the  material  to  which  we  turn  for  a 
solution  of  the  problem.  Steel  wheels  were  tried  years 
ago  under  street  cars.  It  was  a  surprise  to  all  concerned, 
when  the  steel  that  could  make  such  records  as  we  have 
mentioned  was  often  worn  out  after  12,000  or  14,000  miles 
of  service.  The  metal  had  a  surplus  of  strength,  but  was 
too  soft  to  stand  the  grit  and  the  constant  use  of  the  brakes. 
Maker  after  maker  of  rolled  steel  tires  tried  his  hand  and  in 
the  end  give  it  up.  It  is  now  pretty  well  settled  that  no 
steel  which  is  soft  enough  to  be  rolled  or  forged  has  suffi- 
cient hardness  to  stand  street  railway  service. 

It  is  now  some  five  years  since  the  last  experiments  of 
this  kind  were  made  and  the  unfortunate  manufacturer 
gave  up  the  idea.  The  wrought  tires  would  sometimes 
make  25,000  miles,  but  as  a  rule  the  flanges  became  either 
thin  or  sharp  long  before  the  metal  was  gone  from  the 
tread.  When  they  escaped  undue  wear  the  flanges  be- 
came too  deep  to  run  and  as  there  was  little  metal  left  in 
the  tread  they  were  not  worth  turning. 

A  cast  steel  wheel  was  the  next  attempt  at  a  solution. 
These  wheels  promised  well.  They  could  be  made  almost 
as  hard  as  the  chill  of  cast  iron  and  so  had  ample  endur- 
ance. One  curious  feature  was  often  developed.  A  steel 
wheel  much  softer  than  cast  iron  would  not,  when 
skidded,  develop  as  large  a  flat  spot.  It  was  also  found 
that  flat  spots  often  ground  themselves  out  in  service.  It 
proved  two  interesting  facts.  First,  that  hardness  was 
not  the  only  quality  needed  in  a  street  railway  wheel,  and, 
second,  that  toughness  was  in  many  respects  a  more  valu- 
able feature  than  hardness  alone.  This  latter  fact  is  one 
which  the  cast  iron  wheelmakers  understand  also. 

In  the  manufacture  of  steel  wheels  certain  difficulties 
arose  which  have  not  been  altogether  overcome.  First, 
there  was  great  cost.  A  steel  wheel  must,  of  necessity,  at 
the  present  day,  be  quoted  at  about  three  or  four  times  the 
figure  asked  for  cast  iron;  secondly,  there  are  difficulties 


of  manufacture.  A  wheel  made  entirely  of  steel  had  a 
great  deal  of  shrinkage.  It  was  rarely  round  and  not  often 
true.  Many  times  it  would  come  from  the  mould  resem- 
bling the  rim  of  a  hat.  For  good  results  in  mileage  it  had 
to  be  so  hard  that  it  could  not  be  turned.  Grinding  to  a- 
proper  figure  was  out  of  the  question  on  account  of  cost. 
Then  boring  the  hub  was  another  problem  that  was  not 
easily  answered.  Different  makers  solved  this  problem 
with  fair  degrees  of  success. 

Steel  is  not  an  easy  metal  to  handle  when  it  is  being 
put  into  a  mould.  It  will  "pipe"  and  blow  holes  of  vari- 
ous kinds  will  appear.  For  no  apparent  reasons  one  part 
will  be  porous  while  another  will  be  perfectly  solid.  These 
faults  have  been  encountered  by  all  who  have  used  steel 
castings.  The  steel  wheelmakers  had  troubles  of  their 
own.  When  there  were  pipes  they  were  pretty  sure  to 
run  around  the  tires  and  then  a  large  section  of  flange 
would  quietly  drop  off.  If  there  was  a  blow  hole  it  would 
commonly  come  where  it  would  produce  a  flat  or  a  crack 
across  the  rim.  All  these  troubles  came  to  the  built-up 
wheels  with  the  additional  fault  that  the  parts  sometimes 
became  loose. 

Many  of  these  troubles  have  been  overcome.  Perhaps 
all  of  them  may  be  gotten  rid  of  by  a  little  more  practice. 
The  efforts  to  get  rid  of  them  have  cost  hundreds  of 
thousands  of  dollars,  and  the  successful  steel  wheel  is  not 
yet  in  the  market.  Yet  there  is  no  street  railway  man  who 
has  tried  steel  wheels  who  does  not  seem  to  have  faith  that 
some  one  will  one  clay  invent  a  successful  steel  wheel  and 
put  it  on  the  market.  They  have  such  a  superabundance 
of  strength  that  they  inspire  confidence.  A  steel  flange 
I  of  an  inch  thick  is  ample  in  strength  for  all  the  work  it  is 
required  to  do.  If  it  could  only  wear,  it  would  have  plenty 
of  room  in  the  smallest  groove  that  any  pig-headed  com- 
mittee of  aldermen  ever  compelled  a  long-suffering  en- 
gineer to  place  in  a  street. 

If  other  things  are  right,  a  steel  wheel  could  make 
200,000  miles,  coming  out  only  three  times  for  turning. 
Such  wheels  would  be  cheap  at  three  times  the  price  of 
cast  iron. 

An  ideal  wheel  would  seem  to  be  one  with  a  cast  iron 
center  and  a  cast  steel  tire  welded  upon  it.  The  difficulty 
in  such  a  process  is  to  make  a  perfect  weld  between  the 
two  parts.  The  casting  of  a  tire  true  and  round  is  another 
problem  which  has  not  yet  been  solved.  At  least  it  has 
not  been  solved  commercially  with  a  steel  as  hard  as  is 
necessary  for  street  railway  wheels. 

A  rolled  tire  surface  treated  and  put  on  to  a  center  of 
cast  or  wrought  metal  appears  to  be  one  way  out  of  the 
difficulty  which  has  not  yet  been  attempted.  It  would  be 
expensive  to  make,  as  the  scheme  involves  much  machine 
work.  Whether  a  hardening  process  is  feasible  for  a  prod- 
uct no  thicker  than  a  tire  is  uncertain.  The  question  in 
every  case  finally  assumes  a  simple  form.  Will  the  cost  of 
any  given  wheel  be  approximately  the  same,  or  less,  per 
thousand  miles  run  than  that  of  the  cast  iron  wheels  now 
in  service?  Steel  wheels  may  and  do  have  many  import- 
ant advantages  over  cast  iron  in  the  way  of  strength  and 
safety.  A  steel  wheel  might  have  a  much  greater  mileage 
between  the  times  when  it  would  be  necessary  to  true  it  up 
than  the  cast  wheel.  It  might  not  be  as  easily  flatted. 
But  all  these  advantages  would  not  be  considered  of 
sufficient  value  to  induce  the  railway  managers  to  give  a 
greatly  increased  price  per  thousand  miles  of  service. 

Those  who  have  kept  close  watch  of  steel  wheel  ex- 
periments may  wonder  why  nothing  has  been  said  in  re- 
gard to  the  steel  chrome  and  manganese  steel  wheels.  The 
reason  is  a  simple  one.  These  wheels,  so  far  as  we  know, 
are  not  in  the  market.  Difficulties  in  the  manufacture  have 
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delayed  introduction.  A  considerable  number  of  chrome 
steel  wheels  are  still  in  service  and  the  thoughtful  engineer 
is  keeping  watch  of  them  most  carefully.  One  of  these 
days  their  mileage  records  will  make  very  interesting  read- 
ing. There  may  be  a  few  manganese  wheels  still  in  ser- 
vice, but  of  these  almost  nothing  is  known. 

In  the  meantime  the  field  is  open.  The  demand  for  a 
hard,  tough,  durable  wheel  that  will  stand  abuse  is  one 
which  has  not  yet  been  met.  The  roads  need  such  a  wheel, 
and  what  is  more,  they  are  fully  awake  to  the  necessity  for 
it.  It  is  one  of  the  few  wants  in  the  railway  world  which 
is  not  pretty  well  supplied.  The  market  is  ready  for  the 
manufacturer.  He  will  not  have  to  create  a  demand;  all 
that  he  will  have  to  do  is  to  prove  that  he  has  the  article. 
Whether  this  ideal  wheel  will  be  of  chilled  iron  or  of  some 
entirely  new  type  time  alone  will  determine,  but  at  present 
the  chilled  iron  wheel  certainly  seems  to  be  in  vastly 
greater  favor  than  anything  else  which  has  been  tried. 
 ♦♦♦  ■ 

Profit-Sharing:  on  the  Columbus  Street  Railway 

The  Columbus  (Ohio)Street  Railway  Company  adopted  a 
system  of  profit-sharing  with  its  employees  in  July,  1899, 
under  which  the  first  quarterly  dividend  was  payable  Aug. 
1,  1899.  On  Feb.  1,  1902,  the  tenth  quarterly  profit- 
sharing  dividend  was  paid,  therefore  the  experience  of  the 
company  with  this  system  of  just  dealing  with  employees 
now  covers  a  period  of  two  and  one-half  years.  In  de- 
scribing this  system,  Public  Policy,  in  a  recent  issue,  says: 

"The  profit-sharing  dividend  is  paid  on  total  amount  of 
wages  earned  during  a  quarter  at  the  same  ratio  of  per  cent 
as  is  paid  to  stockholders  on  their  holdings  of  preferred 
stock,  payable  quarterly  and  on  the  same  date  as  to  stock- 
holders. To  be  entitled  to  this  dividend,  employees  must 
have  worked  six  months  continuously  prior  to  a  dividend- 
paying  date.  If  an  employee  leaves  the  service  of  the 
company  within  three  months  prior  to  dividend-paying 
date  he  forfeits  any  participation  in  that  quarter  period. 

"The  ten  quarter  profit-sharing  dividends  aggregate 
$40,000,  making  a  quarterly  average  of  $4,000.  The  num- 
ber of  employees  at  the  present  time  is  500,  therefore  each 
employee  has  received  a  cash  dividend  of  $8  per  quarter,  or 
$24  per  year,  which,  capitalized  at  4  per  cent,  represents  an 
average  yearly  wage  of  $600.  This  wage,  for  dividend 
purposes,  has  been  equivalent  to  an  investment  of  $600  in 
the  preferred  stock  of  the  company. 

So  far  as  can  be  learned  by  careful  inquiry,  the  profes- 
sions of  appreciation,  of  harmonious  relations  between 
employees  and  management,  expressed  by  directors  'and 
stockholders,  is  fully  shared  and  reciprocated  by  the  em- 
ployees. We  think  that  here  is  a  satisfactory  demonstra- 
tion that  fair  treatment  is  a  good  investment,  and  that 
the  money  paid  out  for  profit-sharing  dividends  is  not  an 
expense  to  stockholders  nor  a  burden  upon  the  public,  but 
a  new  creation  resulting  from  a  more  perfect  utilization  of 
the  economic  factor  of  self-interest.  Absence  of  friction 
and  immunity  from  strikes  has  been  worth  more  than 
$40,000  to  the  stockholders  during  the  two  years  and  one- 
half  of  the  existence  of  the  profit-sharing  experiment  in  the 
earnings  of  their  business.  It  has  been  worth  more  than 
$40,000  to  the  employees  in  their  earnings  of  wages.  A 
strike  of  but  thirty  days  would  cost  each  side  much  more 
than  the  total  amount  of  the  profit-sharing  dividend  for  the 
entire  two  and  one-half  years. 

That  the  results  secured  are  satisfactory  is  shown  by  the 
resolution  adopted  at  the  last  annual  meeting:  "The  stock- 
holders express  their  appreciation  of  the  efficiency  of  em- 
ployes and  gratification  at  the  pleasant  relations  prevailing 
between  them  and  the  management," 


CORRESPONDENCE 


Peculiar  Break  in  a  Cast  Welded  Joint 


Kansas  City,  Mo.,  Feb.  4,  1902. 
Editors  Street  Railway  Journal  : 

During  the  recent  cold  snap  a  9-in.  rail  on  the  Metropoli- 
tan Street  Railway  of  this  city  pulled  in  two  in  a  very 
unusual  manner.  The  track  is  laid  on  an  old  fill,  and  the 
street  is  paved  with  asphalt  outside  and  between  the  tracks. 
The  joints  are  200  lb.  cast-welded.  The  track  has  been 
down  over  two  years  and  no  break  has  occurred  in  that 


PECULIAR  BREAK  IN  CAST-WELDED  JOINT 


vicinity  before.  Upon  examination,  the  rail  was  found 
to  be  broken  in  two  places,  10  ins.  apart.  As  will  be  seen 
from  the  sketch  which  I  enclose,  the  joint  is  broken  clean 
through.  The  other  break  is  a  rather  ragged  one,  run- 
ning back  under  the  rail  8  ins.  Both  breaks  look  fresh  and 
there  are  no  signs  of  crystallization.  The  short  section  of 
rail  with  its  part  of  the  joint  was  found  to  be  entirely  free 
at  both  ends,  but  the  concrete  held  it  so  firmly  in  place 
that  for  several  days  one  could  hardly  tell  by  the  riding  of 
the  car  that  it  was  passing  over  a  broken  rail.  The  ques- 
tion that  has  not  yet  been  solved  is,  "What  caused  the 
rail  to  break  in  two  places  so  close  together?"  I  will 
thank  anyone  for  a  reply  through  the  Journal. 

W.  O.  Hands. 



Life  of  Car  Wheels  and  Car  Parts  in  Newcastle 


new  castle  traction  company 

Editors  Street  Railway  Journal: 

I  send  herewith  some  statistics  of  cost  of  main- 
tenance of  rolling  stock,  together  with  profiles  of 
roads  over  which  cars  are  operated,  and  tables  showing  the 
mileage,  etc.,  for  the  different  years.  The  lines  designated 
as  Mahoningtown  and  Highland  form  one  division;  lines 
Grant  and  Pittsburgh  another  division;  lines  Croton  and 
West  Side  another  division,  while  the  line  designated  Park- 
is  a  division  by  itself.  The  car  miles  run  on  these  divisions 
are  as  follows : 

1900  1901 

^•o&i?c 352,975  333.917 

L.  &.W.  b   181,008  151,965 

£•  and  P   85,690  85,833 

^ark   138,505  132,310 

All  profiles  have  a  common  zero  at  the  junction  of  all 
the  lines.  Wheels  and  brake-shoes  give  the  longest  mile- 
age on  the  Park  division  and  the  shortest  on  the  Croton  and 
West  Side.  This  is  accounted  for  by  the  flat  grades  of  Park 
line  and  the  steep  grades  of  the  Croton  and  West  Side, 
respectively.  The  variation  in  mileage  of  wheels  and 
brake-shoes  between  1900  and  1901  is  due  to  several 
causes,  viz.;  more  stops,  slower  speed,  requiring  applica- 
tion of  brakes  on  flat  grades,  where  it  was  not  necessary 
before,  and  a  slight  variation  in  the  composition  of  shoes. 
The  shoes  of  1901  were  softer.   It  appears  that  a  soft  shoe 
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PROFILES  OF  DIFFERENT  DIVISIONS  OF  NEW  CASTLE  TRACTION  COMPANY 


Mileage  and  Other  Data 


Car  mileage  

Kw  hours  

Kw  hours  per  car  mile  

Brake  shoe  mileage  

Carbon  brush  "   

Trolley  wheel  "   

Armature  bearing  mileage. 
Wheels  


Number  of  renewals  made  during  year 

Motor  bearings  

Fuse  boxes  and  blocks  

Lamps  

Gong  hammers  

Register  cord   

Contact  fingers  , 

Lights,  glass  broken  , 

Bolts  used  

Armatures  changed  {  ^gwaired 

Pinions  used  

Gears      "   .  ■  

Shoe  hangers  

Journal  grease  

Gear  "   

Track  "   

Sand  used  


1900— Range 

1901-Range 

Monthiy 
Average 

Maximum 

Minimum 

Monthly  Average 

Maximum 

Minimum 

63,182 

83,887 

i-327 
6,550 
4,o43 
3,836  8 
14,530 
26,734 

July,  83,668 
[an.,  1  to,  1 50 
Feb.,  1.94 

'5,937 
12,082 

5,529 
41,277 

5LI17 

Nov.,  51,596 
Sept.,  54,140 
July,      0  966 
2,590 
2,085 
2,182 
7,319 
*i  3,231 

58,502 
76,006 
1. 18 
4,8lO 
5,280 
3,080 
I  2,560 
23>328 

July,  78.554-9 
Dec,  98,495.0 
Dec,  1.78 
12,840 
13,420 
10,658 
36,412 
3i,395 

Feb.,  46,145 
Sept.,  60,900 
July,  0.93 
L940 
2,162 

864.5 
4,820 
12,608 

No.  During  Yr. 
38 
21 

115 
II 
1,002.5 

223 

155 

58o 

!  » 

59 
12 

35 

1,598  lbs. 
1,010  " 
4,100  " 
124  tons 

Per  cent,  of  total  in  use  . .  30 
...  50 
"      ...  50 
"...  14-5 

...  32 
"  ..25 
"        in  cars  . .  25 

"   03 

"           "        in  use. . .  68 

"...  69 
...  14 
"      ...  16 

No.  During  Year. 

58 

IO 

105 

8 

959 
251 
84 

555 

59 

55 
11 

46 

1,560  lbs. 

999  " 
3.5oo  " 
94  tons 

Per  cent,  of  total  in  use   46 

'   25 

"    48 

  3i 

"    29 

"    14 

"    3 

 '    70 

"    65 

"    13 

'•           "          "    22 

*  Except  1  pair. 
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wears  the  wheel  more  than  a  hard  one  so  long  as  the  ma- 
terial in  both  remains  the  same. 

Variation  in  carbon  brush  mileage  is  no  doubt  due  to 
better  care  of  the  armatures  and  commutators,  together 
with  better  adjustment  of  the  brush-holder  springs. 

Trolley  wheels  make  a  small  mileage  on  the  Park  line 
and  a  large  mileage  on  the  Grant  and  Pittsburgh.  This  is 
probably  accounted  for  by  the  fact  that  the  Park  service  is 
variable  and  irregular,  cars  being  run  out  of  the  house  on  a 
moment's  notice  without  the  trolley  wheels  being  oiled, 


Car  Mile  and  Kilowatt  Hours  In  Newcastle 


1900 

1901 

Car  Miles 

Kw  Hours 

Average 

Car  Miles 

Kw  Hours 

Average 

Feb  .... 
March . . 
April. .  . 

May  

June  

July.... 
Aug.... 
Sept.  . . . 
Oct 

Nov  

Dec  .... 

61,278.9 
55,267.6 
60,387.4 

58,530.3 
66,352.0 

79,945-6 
83,668.0 
81,163.0 
52,285.1 
54,369-5 
5i,596.5 
53.337-6 

110,150 
107,240 
110,150 
83,l8o 
82,200 
80,000 
80,885 
82,770 
54,140 
62,135 
70,390 
83,190 

1-797 
1.940 
1  831 
1. 421 
1.239 
1. 00 
0.966 
1. 019 

1-035 
1. 140 
1.364 
1.560 

51,742.0 
46,I45-4 
50.378.5 
49,600.0 
56,078.8 
66,384.0 

7S.554-9 
74,463  5 
56,662.9 

54,427-4 
55,6i4-5 
58,421.7 

85,735 
80,400 

75,515 
65,080 
63,770 
70,765 
73,265 
80, 200 
60,900 
70,300 
87,645 
98,495 

1.66 

r-74 
1.50 
1.30 

I.I3 
1.07 

0-  93 

1-  075 
1.08 
1  28 

i-59 
1.78 

Total. 

758,181.5 

I,O06,43O 

i-32 

698,473.8 

912,070 

1. 18 

Mileage  of  Wheels  Taken  Out  to  Date  Put  in  in  1900 

and  1901 


Mileage 

Cause  of  Removal 

Mileage 

Cause  of  Removal 

26,729 

Worn  out 

15,384 

Flanges  broken 

38,327 

24,692 

Worn  out 

28,913 

31.395 

32,500 

12,608 

13,231 

24,394 

4,735 

Button  broken  off  axle 

27,295 

tSi."7 

Worn  out 

30,937 

i7,35o 

23,452 

28,280 

25,349 

t47,032 

t  < 

13,488 

i6,734 

23,420 

26,589 

(i 

23,421 

" 

2i,439 

I2,6o8 

Flange  broken 

26,143 

31,395 

Worn  out 

i8,359 

Flange  broken 

21,923 

Worn  out 

Total...  826,261 

33,o95 

30,430 

Aver'ge  25,039 

25.498 

*  * 

t  Run  on  Park  Line  exclusively. 

Note. — This  comprises  about  60  per  cent,  of  wheels  taken  out  in  the  2  years. 


after  having  stood  for  a  day  or  two,  while  the  cars  of  Grant 
and  Pittsburgh  are  oiled  regularly.  We  also  operate  over 
the  Park  line  at  a  much  higher  speed  than  over  the  Grant 
and  Pittsburgh.  The  variation  in  mileage  of  trolley  wheels 
between  1900  and  1901  is  due  to  a  depreciation  in  condition 
of  trolley  wires,  the  wires  being  worn  at  some  places  and  a 
little  out  of  line  at  places,  and  poor  material  in  trolley 
wheels. 

The  difference  in  number  of  fuse  blocks  used  in  the  years 
1900  and  1901,  while  it  does  not  amount  to  much,  is  ac 
counted  for  by  something  which  I  consider  of  importance 
in  street  railway  construction.  When  the  line  represented 
by  the  Highland  profile  was  built  a  simple  curve  of  90  ft. 
radius  was  placed  at  station  15.  During  the  year  1900, 
a  car  when  going  up  would  strike  the  curve,  and  as  it  left 
the  curve  it  would  jerk  sideways,  causing  the  car  to  bind 
in  the  rails.  The  fuse  would  be  burnt  out  on  an  average 
of  once  in  twenty  times,  and  sometimes  fuse-box  block  and 
all.  In  November  we  took  up  the  curve  and  bent  a  spiral 
on  each  end  and  replaced  it.   Since  that  time  we  have  not 


had  an  average  of  one  in  400  fuses  burn  out  at  this  point, 

and  no  blocks  or  boxes  destroyed. 

The  table  on  wheel  mileage  shows  a  wide  variation.  We 

get  quite  a  number  of  small  flat  spots  on  our  wheels,  very 

few  of  them  being  over  f  in.  long.    These  are  generally 

ground  out  on  the  line  by  the  motormen,  but  in  every  case 

it  shortens  the  life  of  the  wheels  by  considerable  amount. 

All  of  our  wheels  wear  the  flange  sharp  and  square  on  the 

gear  side,  and  I  have  spent  considerable  time  to  find  out 

to  a  certainty  what  is  the  cause  of  it.    I  would  very  much 

like  to  hear  opinions  on  the  cause  of  this  wear  from  the 

Street  Railway  Journal  readers. 

J.  M.  Walker,  Supt. 


The  Question  of  Double  Flanges 

union  traction  company  of  indiana. 
Editors  Street  Railway  Journal: 

Anderson,  Ind.,  Feb.  19,  1902. 

I  note  an  item  in  a  recent  issue  relative  to  double  flanges. 
I  would  like  to  ask  the  writer  of  this  article  how  he  ac- 
counts for  sharp  and  double  flanges  on  an  equipment  where 
the  motors  drive  from  the  same  side  of  the  truck.  I  mean 
by  this,  when  the  gears  and  pinions  are  both  on  the  right- 
hand  side  of  truck,  facing  car.  Such  is  the  case  with  the 
road  with  which  I  am  connected,  and  the  motor  equipment 
I  speak  of  is  two  Westinghouse  50-c  motors,  mounted  on 
Baldwin  Locomotive  Company's  "M.  C.  B."  trucks. 

Flanges  on  these  trucks  will  run  sharp  on  one  side  and 
double  on  the  other.  Probably  the  next  car  in  will  be  in 
the  same  condition,  except  the  sharp  and  double  flanges 
will  be  on  die  opposite  side  than  with  the  first  car,  or  on 
diagonally  cross  corners.  Nevertheless,  the  truck  will  be 
in  perfect  trim,  all  right  as  to  axle  centers,  journal  box 
centers,  brass  centers,  as  well  as  diagonally  cross-truck 
ends  from  axle  centers.  There  is  absolutely  no  longitudi- 
nal motion  in  the  brasses  inside  of  the  journal  box  housing. 

My  theory  is  that  when  one  wheel  is  1-1000  part  of  an 
inch  smaller  than  the  other,  that  the  larger  wheel  will  at 
once  begin  crowding,  regardless  of  the  location  in  the 
truck  of  this  wheel.  My  remedy  for  this  (speaking  of  steel- 
tired  wheels)  is  to  take  care,  when  returning  wheels,  to 
make  a  taper  of  £  in.  from  the  throat  of  the  flange  to  the 
outside  tread  of  the  wheels.  This  allows  the  wheels  to 
equalize  their  sizes  and  they  will  run  perfectly  true  so  long 
as  this  taper  remains  in  the  tread,  but  just  as  soon  as  the 
tread  is  worn  flat  and  a  little  smaller  than  the  opposite 
wheels,  just  that  instant  they  will  begin  crowding  the  rail. 

Hard  and  soft  tires  have  a  great  deal  to  do  with  this  mat- 
ter, as  it  is  very  seldom  that  a  person  will  find  two  steel  tires 
on  one  axle  to  be  of  exactly  the  same  temper. 

I  think  you  will  find  that  there  is  more  trouble  in  sharp 
and  double  flanges  with  steel  tires  throughout  the  country 
than  there  is  with  chilled  cast  wheels.  However,  I  would 
have  it  understood  I  am  not  an  advocate  of  cast  chilled 
wheels  for  trucks  in  heavy,  high-speed  interurban  equip- 
ments. I  think  the  steel  rim  should  be  of  as  even  a  temper- 
ature as  can  possibly  be  secured.  I  might  add  that  unless 
the  manufacturers  of  steel  tires  make  these  tires  more 
evenly  tempered,  this  trouble  will  never  end. 

J.  S.  Hamlin,  Master  Mechanic. 

—  

The  South  Lancashire  Electric  Traction  &  Power  Com- 
pany, Ltd.,  of  Manchester,  Eng.,  has  under  construction 
133  miles  of  electric  railways  connecting  villages  between 
Manchester  and  Liverpool,  and  has  let  contracts  for  the 
complete  equipment  of  many  additional  roads  to  operate  in 
the  village  of  South  Lancashire. 
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The  seriousness  of  the  traction  problem  which  has  de- 
veloped on  the  Brooklyn  Bridge  is  increasing  every  day. 
The  people  of  Brooklyn  appear  to  have  been  afflicted  en 
masse  with  a  desire  to  rush  into  print  with  their  own  pet 
"remedies,"  and  the  local  papers  are  filling  their  columns 
with  the  most  insane  methods  of  relief.  The  suggestions 
range  from  laying  a  second  track  on  the  roadway,  to  be 
used  during  rush  hours  only,  thus  practically  doubling  the 
weight,  to  building  auxiliary  steel  towers  beside  the  pres- 
ent ones  and  constructing  additional  roadways  on  each  side. 
The  double-track  idea  is  a  good  one,  if  the  bridge  will 
stand  it,  as  it  would  prohibit  the  use  of  the  roadways  for 
vehicular  traffic  during  the  rush  hours,  and  so  remove  a 
frequent  cause  of  blockades.  The  ferries  are  still  doing 
business  and  carriages  and  wagons  could  be  well  diverted 
from  the  bridge  during  the  rush  hours  in  order  to  benefit 
the  remainder  of  the  public.  But  on  the  whole  the  cars  are 
not  so  much  more  badly  crowded  than  those  of  other  lines 
in  the  Metropolitan  district  between  the  hours  of  five  to 
six-thirty  in  the  evening,  and  it  is  not  in  getting  the  Brook - 


lynites  across  the  bridge  that  the  difficulty  lies,  but  in  get- 
ting them  into  the  cars  without  the  daily  sacrifice  of  clothes 
and  tempers  now  experienced  at  Park  Row,  Manhattan. 
Here  separate  crowds  gather,  each  individual  group  con- 
taining prospective  patronizers  of  the  same  line,  and  await 
the  coming  of  their  cars,  the  seats,  it  is  needless  to  say, 
being  generally  secured  by  those  of  greatest  muscular  de- 
velopment.   The  limitation  in  track  capacity  seems  to  us, 
therefore,  to  be  the  greatest  cause  for  the  now  famous 
"jam,"  and  this  could  be  greatly  relieved  by  the  plan  sug- 
gested by  the  board  of  expert  engineers  who  investigated 
the  problem  some  months  ago  and  which  was  described  at 
length  in  these  pages  at  the  time.    This  not  only  included 
the  addition  of  several  more  loops  on  the  surface  tracks, 
affording  accommodation  for  twice  as  many  more  cars  of 
various  lines,  and  so  diverting  and  splitting  up  the  various 
sections  of  the  arriving  crowds,  but  provided  for  an  ele- 
vated extension  up  Centre  Street,  which  will  eventually 
connect  with  bridge  No.  2.    This  plan,  if  followed,  would 
secure  material  relief  to  the  elevated  trains  by  permitting 
longer  trains  to  be  run,  and  would  allow  of  "magazining" 
extra  trains  on  the  structure  before  the  evening  rush.  An 
improvement  in  the  elevated  service  would  undoubtedly 
attract  some  of  the  surface  traffic  upstairs.    But  for  some 
reason  Bridge  Commissioner  Lindenthal  does  not  look  with 
favor  upon  this  scheme,  and  is  at  work  perfecting  others 
which  he  has  promised  shortly  to  announce.   Among  those 
which  he  has  praised  as  being  among  the  most  sensible  was 
one  suggesting  the  operation  of  "shuttle"  cars  only  across 
the  surface  tracks,  much  after  the  manner  in  which  the 
elevated  trains  were  formerly  operated.    We  think  this 
would  not  only  increase  the  crush  at  the  Manhattan  ter- 
minal, but  would  produce  a  second  and  unnecessary  one  on 
the  Brooklyn  side,  where  passengers  would  have  to  transfer 
to  their  respective  cars.   It  has  even  been  suggested,  we  be- 
lieve, that  the  city  take  over  the  bridge  transportation  prob- 
lem and  operate  it  as  a  municipal  affair,  perhaps  going  as 
far  as  carrying  passengers  across  free  in  the  rush  hours, 
and  this  in  spite  of  the  fact  that  in  all  the  authoritative  re- 
ports and  recommendations  that  have  yet  appeared  the 
Brooklyn  Heights  Railroad  Company  has  been  commended 
for  the  able  manner  in  which  it  has  operated  its  system  un- 
der the  limitations  prescribed  by  the  municipal  officers. 
^       ^  ^ 

It  is  more  than  doubtful,  furthermore,  whether  the  neces- 
sity for  some  radical  changes  of  the  kind  mentioned  will 
cease  even  after  the  opening  of  the  new  bridge,  for  at  the 
rate  at  which  Brooklyn  is  growing  it  would  seem  as  if 
every  step  toward  improving  the  facilities  of  transporta- 
tion between  Manhattan  Borough  and  Brooklyn  was  out- 
grown before  it  -had  alleviated  the  situation  to  any  extent. 
In  the  meantime,  Mr.  Swanstrom,  President  of  the  Bor- 
ough of  Brooklyn,  has  written  a  strong  letter  to  the  Rapid 
Transit  Commissioners,  urging  a  change  in  the  plans  for 
the  extension  of  the  tunnel  to  Brooklyn  under  the  East 
River  from  a  two-track  to  a  four-track  loop,  saying  that 
a  two-track  tunnel  would  be  dangerous,  and  would  not  ac- 
commodate enough  passengers  to  relieve  the  congestion  of 
traffic  at  the  New  York  end  of  the  bridge.  The  whole  sit- 
uation is  in  the  hands  of  the  powers  that  be,  and  will  have  to 
be  settled  by  them.  Under  private  ownership,  we  are  con- 
vinced, a  solution  would  have  been  reached  long  ago.  But 
the  authorities  of  Greater  New  York  must  bear  in  mind 
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that  the  cramped  facilities  between  New  York  and  Brook- 
lyn are  sending  more  and  more  New  York  business  men 
into  New  Jersey  to  find  there  homes  which  they  can  reach 
in  comfort,  and  thus  the  city  is  constantly  losing  a  large 
number  of  citizens  and  the  personal  taxes  represented  by 
them. 


Many  thousands  of  dollars  are  yearly  expended  in  im- 
proving the  ground  return  of  street  railway  systems,  and 
as  the  disbursement  of  this  money  is  very  often  largely 
guided  by  milli-voltmeter  readings  a  few  words  concerning 
them  will  be  appropriate.  There  is  no  deflecting  instru- 
ment that  is  more  likely  to  give  misleading  results  than  the 
milli-voltmeter.  The  potential  differences  which  it  meas- 
ures are  exceedingly  minute,  and  it  very  often  happens 
that  a  milli-voltmeter  connected  across  these  differences  of 
potential,  by  reason  of  its  low  resistance,  calls  for  a  cur- 
rent sufficient  to  destroy  or  seriously  change  the  pressures 
that  it  is  to  measure.  Its  resistance  is  so  low  that  the  resist- 
ance of  its  leads  and  contacts  seriously  reduce  its  readings. 
Thus  it  is  possible  for  an  engineer  to  make  a  survey  with  a 
carefully  calibrated  6-ohm,  100-milli-volt  instrument,  and 
get  certain  results  and  an  equally  conscientious  engineer 
using  an  instrument  adjusted  with  equal  care  and  having 
60  ohms  resistance  and  a  1000-milli-volt  scale  would  obtain 
residts  often  differing  by  100  per  cent  or  more,  although 
both  instruments  are  accurate,  and  both  truly  indicate  the 
potential  difference  at  their  terminals.  The  most  con- 
venient means  for  making  an  electrical  survey  with  a  milli- 
voltmeter  is  to  connect  to  the  instrument  two  long  leads, 
each  of  which  is  securely  fastened  to  a  long,  pointed  iron 
rod,  which  can  be  thrust  into  the  ground  and  wedged  into 
intimate  contact  with  rails,  water-pipes  and  the  like. 

With  such  a  method  it  is  essential  to  touch  the  rods  to- 
gether before  making  a  measurement,  for  it  will  often  be 
found  that  a  galvanic  or  thermal  e.  m.-  f.  has  by  some 
means  become  generated  in  the  lead  circuits  themselves,  and 
sometimes  even  in  subsequent  readings  it  will  be  found  that 
on  reversing  the  rods  the  direction  of  the  deflection  will  re- 
main unchanged,  thereby  showing  that  the  circuit  contains 
an  e.  m.  f.  which  is  not  reversed  by  reversing  the  con- 
nections. Due  consideration  must  also  be  given  to  the  char- 
acter of  the  reading  which  is  obtained.  The  ground  is  often 
charged  with  earth  currents,  producing  differences  of  po- 
tential of  much  greater  magnitude  than  may  occur  from  a 
railway  return  current.  These  currents  may  sometimes 
be  mistaken  for  railway  return  currents,  but  can  usually 
be  identified  by  the  steady  deflection  which  they  give  and 
the  fact  that  they  are  not  well  sustained.  It  is  these  earth 
currents  which  give  such  widely  different  results  when 
tested  with  instruments  of  different  resistances.  An  engi- 
neer who  has  made  a  great  many  readings  of  this  kind 
states  that  it  is  not  at  all  uncommon  to  find  differences  of 
potential  due  to  earth  currents  as  great  as  one  volt  between 
two  points  in  the  ground  not  over  10  feet  apart,  and  some- 
times sufficiently  well  sustained  to  ring  a  bell  or  rattle  a 
telephone  receiver.  In  such  cases  the  steady  deflection  is 
the  only  way  in  which  the  source  can  be  identified.  There- 
fore, when  measuring  microscopic  potentials  in  this  way, 
the  readings  in  many  cases  have  but  little  quantitative 
value,  but  simply  show  that  one  point  is  of  a  higher  po- 
tential than  another  and  the  direction  in  which  the  cur- 
rent tends  to  flow.    Milli-voltmeter  readings  taken  around 


a  length  of  metallic  conductor  of  any  kind  are  much  more 
reliable  from  a  quantitative  standpoint,  and  though  the  de- 
flections are  generally  of  lesser  magnitude  they  mean  a 
great  deal  more.  If  a  metallic  structure  having  a  re- 
sistance of  one  ten-thousandth  of  an  ohm  has  a  potential 
of  10  milli-volts  at  its  terminals,  100  amps  are  flowing 
therein,  an  amount  quite  large  enough  to  receive  serious 
consideration.  In  taking  such  a  measurement  the  greatest 
care  must  be  had  to  have  solid  substantial  connections  at 
the  terminals  of  the  conductor,  for  a  loose,  dirty  connection 
may  interpose,  in  series  with  the  potential  to  be  measured, 
a  galvanic  effect  which  may  deflect  the  milli-voltmeter  three 
or  four  times  as  much  as  the  potential  to  be  measured,  or  a 
bad  contact  which  may  reduce  the  reading  fully  as  much. 
If  due  allowance  is  made  for  all  of  these  considerations,  a 
milli-voltmeter  serves  as  a  very  valuable  guide  in  specify- 
ing improvements  for  the  ground  return,  but  unless  this  is 
done  much  money  will  be  uselessly  spent,  and,  on  general 
principles,  would  much  better  be  put  into  copper  bonding. 

The  success  of  any  business  requiring  labor  depends 
largely  upon  the  enthusiasm  of  the  employees  and  the  senti- 
ments which  they  feel  toward  their  work  and  the  •manage- 
ment. This  is  particularly  true  in  street  railway  operation, 
where  the  employees  have  more  direct  dealings  with  the 
public  than  in  any  other  branch  of  electrical  activity,  and 
than  in  nearly  any  other  industry.  Natural  ability,  of 
course,  counts  for  a  great  deal,  but  human  nature  is  largely 
the  same  in  all  men,  and  the  efficiency  of  the  entire  opera- 
tion depends  in  great  part  upon  the  policy  of  the  company 
toward  its  employees  as  well  as  that  adopted  by  the  em- 
ployees toward  the  company.  It  is  needless  to  say  that  in 
any  organization  of  men  there  must  be  some  well-recog- 
nized system  of  discipline,  whether  the  association  is  volun- 
tary or  involuntary  or  whether  it  is  formed  for  political, 
industrial  or  social  purposes.  The  by-laws  of  a  club,  as 
well  as  the  statutes  and  law  courts  of  civic  and  State  organ- 
izations, provide  penalties  for  those  who  commit  infrac- 
tions of  the  rules  which  have  been  adopted.  Any  other 
method  of  government  would  be  unthinkable,  because  order, 
discipline  and  penalties  are  inseparable  terms.  It  only  re- 
mains, therefore,  in  any  system  of  discipline,  to  determine 
the  best  penalty  to  enforce  for  the  infraction  of  rules. 

In  deciding  this  question  three  important  desiderata 
should  be  borne  in  mind:  (1)  the  penalty  should  follow 
the  commission  of  the  wrong  deed  as  quickly  as  possible; 
(2)  it  should  be  proportioned  to  the  degree  of  the  offense ; 
and  (3)  it  should  be  of  such  a  nature  as  not  to  injure  the 
persons  inflicting  the  penalty  or  the  innocent  party  in  the 
transaction.  In  the  case  of  military  and  civil  bodies  it  is 
possible  to  have  some  control  over  the  person  and  property 
of  the  offender ;  but  as  in  an  industrial  organization  the 
ultimate  penalty  can  only  be  discharge,  lesser  offenses  must 
be  punished  by  some  modified  form  of  this  punishment,  that 
is,  either  the  "lay-off"  for  a  specific  number  of  days,  or 
demerits  leading  up  to  final  suspension  from  duty.  These 
considerations  have  brought  around  a  general  adoption  by 
steam  railroad  companies  and  many  street  railway  com- 
panies of  the  Brown  system  of  discipline  in  a  more  or  less 
modified  form,  in  which  the  lay-off  has  been  discarded  and 
offenses  against  the  rules  of  the  company  are  penalized  by 
warnings  or  other  steps  leading  up  to  final  discharge.  There 
is  no  doubt  that  while  the  lay-off  may  be  effective  in  the 
way  of  the  two  considerations  first  mentioned  in  the  list  of 
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essentials,  it  is  defective  as  a  penalty  in  the  third  specifica- 
tion, in  that  a  period  of  enforced  idleness  cannot  but  affect 
a  man's  financial  resources  and  stamina  and  thus  reduce  his 
efficiency  after  he  returns  to  the  service  of  the  company. 
This  the  Brown  system  does  not  do  in  any  of  its  various 
forms.  In  comparing  these  different  forms,  as  all  answer 
the  first  and  the  third  requirement,  their  relative  efficiency 
may  be  determined  by  the  extent  with  which  each  complies 
with  the  second  consideration  mentioned  above  or  the  way 
in  which  the  minor  offenses  of  the  employee  are  recorded 
until  they  have  reached  a  total  to  warrant  the  infliction  of 
the  ultimate  and  only  penalty. 

The  system  of  a  graded  standing  for  each  employee,  as 
adopted  in  Elmira,  and  which  includes  a  method  by  which 
this  standing  can  be  increased  by  the  addition  of  marks  for 
meritorious  actions  and  lowered  by  demerits  for  offenses, 
is  described  elsewhere  in  this  issue.  Considerable  space  is 
given  to  the  details  employed  because  they  seem  to  have 
been  worked  out  with  a  great  deal  of  thought,  and  to  have 
been  found  in  practice  to  be  most  satisfactory  to  both  com- 
pany and  employees.  The  system  used  in  Elmira  is  not 
radically  different  from  that  which  has  been  employed  in 
several  other  cities,  and  the  testimony  from  the  other  roads 
where  it  has  been  in  use  is  equally  favorable.  We  do  not 
mean  by  this  that  any  system  of  this  kind  can  be  perfect, 
and  there  are  undoubtedly  objections  which  can  be  urged 
against  a  numerical  classification  of  the  men  according  to 
their  all-around  ability.  It  is  also  very  probable  that  the 
gradations  for  different  acts,  as  used  in  Elmira,  would  be 
to  some  extent  unsuitable  for  direct  application  in  other 
cities,  and  that,  as  a  whole,  the  system  might  have  to  be 
modified  considerably  if  it  was  transplanted  to  other  condi- 
tions, especially  if  the  road  should  be  very  much  smaller 
or  considerably  larger.  Nevertheless,  the  numerical  grada- 
tion of  different  offenses  and  meritorious  acts  has  an  ad- 
vantage over  the  system  in  which  the  Brown  system  is  ap- 
plied entirely  according  to  the  discretion  of  the  manager 
after  reading  over  the  individual  records,  in  that  the  em- 
ployees know  the  reward  or  penalty  for  each  act,  and  that 
their  standing  is  not  affected  by  favoritism,  real  or  fancied. 
By  some  these  facts  will  not  be  regarded  entirely  in  the 
light  of  advantages,  but  so  far  as  the  first  is  concerned  it 
is  generally  admitted,  we  think,  to  be  a  correct  principle  in 
jurisprudence,  that  better  results  are  obtained  where  the 
penalties  for  each  offense  are  well  known  and  recognized 
rather  than  when  they  are  indefinite,  and  so  far  as  the 
second  consideration  is  concerned  the  discretion  of  the 
manager  is  by  no  means  eliminated,  because  his  judgment, 
while  guided  by  the  rules,  is  not  inflexibly  bound  by  them 
and  he  can  depart  from  the  number  of  merits  or  demerits 
given  in  the  schedule,  and  often  does  so  within  reasonable 
limits  depending  upon  the  circumstances  of  the  case.  There 
is,  perhaps,  no  subject  in  railway  operation  which  is  of 
more  practical  value  than  that  of  the  handling  of  em- 
ployees, and  theoretically  there  seems  to  be  no  reason  why 
exact  scientific  methods  cannot  be  used  in  this  department, 
as  in  the  department  of  engineering. 



Practical  Problems  of  Acceleration 

We  have  already  commented  somewhat  at  length  on  Dr. 
Hutchinson's  mathematical  treatise  of  the  conditions  of 
acceleration  of  electric  railways  and  the  ensuing  discus- 
sions.   In  an  intricate  practical  problem,  like  that  involved 


in  determining  the  complete  relations  of  acceleration  to 
railway  service,  it  is  difficult  to  include  in  a  mathematical 
discussion  of  reasonable  simplicity,  all  the  factors  of  which 
should  enter  into  a  final  solution,  since  the  omission  or  in- 
sertion of  certain  elements  of  the  matter  may  lead  to  ob- 
taining diametrically  opposite  results  from  data  apparently 
similar,  as  was  the  case  with  the  results  obtained  by  1  b\ 
Hutchingson  and  by  Dr.  Dodd.  But  acceleration,  as  the 
railway  man  knows  it,  and  as  the  public  deals  with  it,  is  far 
from  being  a  purely  mathematical  problem.  It  involves 
practical  considerations  of  a  highly  important  character 
which  do  not  lend  themselves  to  a  theoretical  discussion, 
and  it  is  to  some  of  the  larger  aspects  of  the  question  that 
we  wish  to  call  particular  attention. 

Acceleration  may  be  approached  from  two  entirely  oppo- 
site directions,  and  in  our  opinion  the  commoner  road  is 
the  less  satisfactory.  It  has  been  not  unusual  to  examine 
the  conditions  of  acceleration  from  the  standpoint  of  the 
energy  required,  and  upon  this  basis  to  work  out  as  the 
best  acceleration  that  particular  value  which  makes  the 
energy  a  minimum — which  calls,  therefore,  for  the  least 
power  per  train  mile.  As  is  very  well  known,  this  solution 
leads  to  high  values  of  acceleration.  Without  going  into 
the  mathematical  reasoning  which  leads  to  this  conclusion, 
it  is  sufficient  to  state  that  inasmuch  as  energy  spent  in 
braking  is  wasted  energy,  a  quick  acceleration  followed 
by  coasting  from  a  maximum  speed  to  rest  is  likely  to  give 
small  input  per  train  mile,  provided  the  efficiency  of  the 
motors  is  not  affected,  as  in  point  of  fact  under  working 
conditions  it  is  not. 

To  carry  this  line  of  thought  to  its  logical,  or  rather 
illogical,  conclusion,  an  ideal  case  might  be  represented 
by  the  car  as  a  projectile,  receiving  a  very  high  initial  ve- 
locity and  quickly  settling  down  to  its  trajectory 
aimed  at  the  next  succeeding  station.  As  a  matter 
of  practice,  limitations,  some  of  which  Dr.  Hutch- 
inson has  pointed  out,  arise  in  the  way  of  insuf- 
ficient tractive  power,  too  violent  demand  for  current  at 
starting,  need  of  increased  size  of  motors,  and  undesirability 
of  accelerating  a  human  load  at  rates  beyond  a  rather  mod- 
erate maximum.  With  the  best  modern  appliances,  and 
such  refinements  of  control  as  have  been  developed  in  the 
multiple-unit  system,  it  is  possible  to  reach  rather  high 
values  of  acceleration  without  encountering  these  limita- 
tions in  a  serious  form  at  the  scheduled  speeds  which  have 
so  far  been  attempted ;  but  electric  railway  operation  is 
much  more  than  a  problem  in  kinetics.  It  is  a  fine  art  of 
which  much  has  been  learned  from  experience,  and  com- 
paratively little  from  theory 

If  one  examines  carefully  the  annual  expense  account  of 
a  great  rapid  transit  system,  either  steam  or  electric,  it  be- 
comes at  once  evident  that  the  cost  of  motive  power  is  a 
comparatively  small  factor  in  the  matter ;  even  a  consid- 
erable increase  in  the  energy  demanded  for  operating  the 
system  is  usually  more  than  compensated  by  a  very  moder- 
ate increase  in  traffic. 

If  an  individual  finds  his  income  and  expenses  danger- 
ously near  to  equality  two  courses  are  open :  first,  to  re- 
trench on  the  expenses ;  second,  to  build  up  the  income. 
Either  will  lead  to  a  more  satisfactory  annual  balance  sheet, 
but  the  latter  procedure  is  generally  regarded  as  leaving  on 
the  whole  pleasanter  conditions.  As  with  individuals,  so 
with  other  enterprises.  Economy  is  per  se  an  excellent 
thing,  but  results  are  the  final  test  of  success  in  commercial 
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enterprises — including  rapid  transit  systems — and  it  has 
been  shown  by  years  of  experience  that  a  large,  broad-gage 
policy  reaps  its  reward  with  gratifying  regularity.  This  is 
in  nowise  better  shown  than  in  some  form  of  metropolitan 
enterprises.  On  the  other  hand,  small  and  skimping  econ- 
omies frequently  fail  in  the  long  run  to  pay,  particularly 
where  the  public  feels  them. 

The  subject  of  acceleration  is,  it  seems  to  us,  best  ap- 
proached from  the  standpoint  of  traffic.  A  thoroughly 
satisfactory  and  efficient  train  service  is  the  thing  which 
should  be  built  up.  This  once  accomplished,  the  question  of 
more  or  less  energy  consumed  in  securing  it  becomes  of 
rather  little  importance.  With  stations  at  convenient  in- 
tervals and  a  schedule  that  will  draw  passengers  instead 
of  repelling  them,  the  commercial  results  will  be  satisfac- 
tory, and  the  question  before  the  engineers  is  rather  how  to 
maintain  such  service  than  whether  such  a  service  is 
efficient  or  not  from  a  purely  dynamical  standpoint.  The 
engineers  must  then  pass  first,  upon  the  possibility  of  the 
schedules'  desirability  in  themselves,  and  second,  upon  the 
ways  and  means  of  getting  them,  relegating  to  the  last  place 
the  mere  cost  of  electrical  energy  to  produce  the  results. 

In  this  connection,  the  most  sensational  feature  of  Dr. 
Hutchinson's  paper  was  his  prediction  that  the  proposed 
schedule  of  the  express  of  the  New  York  Rapid  Transit 
line  would  prove  impracticable  from  inability  to  obtain 
sufficient  motor  capacity,  and  that  "the  minimum  motor 
capacity  required  of  14.9  kw  per  ton  is  beyond  the  range  of 
practical  conditions." 

When  electric  motors  are  designed  for  the  purpose  of  se- 
curing rapid  acceleration,  and  for  giving  high  output  per 
pound  of  weight  during  this  acceleration,  results  are  ob- 
tained enormously  better  than  the  figure  given  by  Dr. 
Hutchinson.  Those  of  our  readers  who  followed  the  ex- 
tremely interesting  reports  which  have  been  published  of 
the  electrical  equipment  upon  the  high-speed  experimental 
line  between  Berlin  and  Zossen  will  realize  how  far  in  error 
this  statement  really  is,  and,  although  the  equipment  in 
question  employs  polyphase  motors,  which  may  be  made 
conspicuously  light  for  their  output,  yet  continuous  current 
motors  can  be  and  have  been  designed  coming  measurably 
near  even  to  the  extreme  figures  of  this  experimental  line. 

Large  motors  intended  for  rapid  transit  traction  are  de- 
veloped along  lines  somewhat  different  from  the  street  rail- 
way practice,  from  which  Dr.  Hutchinson  apparently  de- 
rived his  data,  and  there  is  not  the  slightest  reason  to  doubt 
that  when  it  comes  to  planning  a  practical  equipment  for 
the  New  York  rapid  transit  work  there  will  be  found  little 
difficulty  in  meeting  the  requirements  of  the  schedule.  This 
great  metropolitan  rapid  transit  problem  is  one  which  has 
to  be  approached  from  the  side  of  traffic.  As  we  have  just 
intimated,  certain  things  must  be  accomplished,,  and  pro- 
vided these  things  are  possible  they  will  be  accomplished. 
The  work  was  not  undertaken  with  the  schedule  planned 
by  mere  flights  in  electric  railroading;  on  the  contrary,  a 
large  amount  of  experience  has  been  accumulated  in  the 
larger  work  of  past  electric  railroading,  which  have  justi- 
fied the  assumptions  which  form  the  basis  of  the  proposed 
schedule.  If  this  schedule  were,  in  fact,  visionary,  one  may 
as  well  bid  farewell  to  all  dreams  of  electrical  rapid  transit 
for  New  York  or  any  other  place. 

In  the  work  already  accomplished  there  have  been  few 
signs  of  nearing  any  limitations  based  upon  insufficient  ac- 
celeration. On  the  contrary,  the  evidence  secured  by  experi- 


ence has  appeared  to  indicate  to  us  that  the  endurance  of  the 
passengers  would  constitute  the  real  limit  of  acceleration 
unless  speed  be  gained  very  smoothly.  That  is,  unless  the 
rate  of  acceleration  be  carefully  adjusted,  a  point  can 
readily  be  reached  at  which  the  live  load  begins  to  rebel, 
and  it  is  this  rather  than  any  lack  of  power  in  the  motors 
that  seems  to  us  to  define  the  practical  maximum  of  accel- 
eration. 

In  the  matter  of  motor  design,  it  must  be  remembered 
that  the  large  machines  used  for  heavy  traction  work,  par- 
ticularly in  such  a  system  as  is  proposed  for  New  York,  are 
better  protected  from  the  elements  than  in  street  railway 
practice,  and  hence  can  easily  be  arranged  to  get  rid  of  heat 
vastly  better  than  the  standard  street  railway  motors.  To 
be  sure,  as  motors  grow  larger  there  is  more  need  for  such 
immunity,  but  the  experience  of  many  years  in  design  of 
electrical  machinery  has  very  clearly  shown  that  improved 
methods  of  construction  mean  a  greatly  enhanced  output 
before  the  heating  limit  is  reached. 

Ordinarily  neither  motors  nor  generators  have  to  be  de- 
signed with  very  large  output  per  pound  of  weight  par- 
ticularly in  view.  When  developed,  however,  with  this  as  a 
predominating  factor  in  the  general  design,  the  results 
which  can  be  obtained  are  something  astonishing  to  those 
unfamiliar  with  modern  electrical  methods.  Nor  can  the 
large  electrical  locomotives  made  for  freight  haulage  be 
taken  as  instances  of  construction  parallel  to  that  which 
should  be  adopted  for  rapid  transit  work,  for  the  conditions 
of  freight  haulage  imperatively  demand  great  weights  to 
secure  the  adhesion  necessary  for  drawing  a  long  and 
heavy  train.  With  every  wheel,  or  every  other  wheel,  a 
driving  wheel,  the  conditions  are  very  widely  changed,  and 
where  high  speed  and  quick  acceleration  is  an  object,  and 
even  very  high  efficiency  of  the  motors  is  only  im- 
portant as  affecting  weight  efficiency.  A  continuous  cur- 
rent motor  can  be  pushed  to  a  point  quite  near  to  the  best 
which  has  been  accomplished  with  polyphase  motors,  and 
this,  as  we  have  already  remarked,  is  amply  sufficient  to 
meet  the  conditions  imposed  by  the  New  York  rapid  transit 
problem,  or  any  other  similar  one  which  is  likely  to  arise  in 
the  near  future.  As  the  rapid  transit  systems  around  great 
cities  are  developed  proper  schedules  become  much  more 
difficult  to  attain  with  steam  locomotives,  handicapped  as 
they  are  in  the  matter  of  adhesion,  and  engineers  will  in- 
fallibly be  driven  to  select  electric  motors  for  their  pre- 
eminence in  those  qualities  which  Dr.  Hutchinson  has  inti- 
mated they  do  not  possess. 

We  are  glad  this  discussion  has  been  opened  and  we  trust 
that  it  will  not  die  out  until  the  whole  subject  has  been  very 
thoroughly  aired ;  particularly  we  trust  that  the  matter  will 
be  taken  up  from  the  standpoint  of  traffic  and  its  larger  rela- 
tions be  examined  in  as  painstaking  fashion  as  the  minor  de- 
tails, which  at  first  sight  seem  so  important. 

American  engineers  have  always  been  distinguished  for 
getting  at  results  and  modifying  methods  to  suit  the  re- 
quirements of  necessity.  We  do  not  believe  they  are  going 
to  be  foiled  by  a  task  so  near  to  present  practice  as  the  New 
York  rapid  transit  problem,  and  we  venture  to  predict  that 
when  the  long-delayed  rapid  transit  tunnel  has  come  into 
reality,  it  will  be  found  not  only  that  it  is  comparatively 
easy  to  reach  and  to  maintain  the  proposed  schedule,  but 
that  it  will  not  be  long  ere  a  still  faster  schedule  will  be 
demanded. 
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The  Great  Northern  and  City  Railway 



London  may  be  said  to  be  the  home  of  the  deep  level 
underground  railway,  or  "tube,"  as  it  has  come  to  be  called 
in  popular  phrase,  since  the  advent  of  the  Central  London 
Railway.  A  little  more  than  eleven  years  ago,  on  Nov.  4, 
1890,  to  be  exact,  the  Prince  of  Wales,  now  King  Edward 
VII.,  inaugurated  the  system  of  the  City  and  South  Lon- 
don Railway,  and  the  section  from  Stockwell  to  King  Will- 
iam Street  was  opened  on  Dec.  18  of  the  same  year.  This 
line,  the  forerunner  of  all  the  other  tubes,  has  been  steadily 
extended,  and  now  gives  good  service  from  Clapham 
Common  to  the  Angel  at  Islington,  a  distance  of  about  6J 
miles.  Only  recently  the  extension  from  Moorgate  to 
Islington  was  opened  and  a  complete  new  service  of  trains 
was  inaugurated  of  much  improved  pattern  and  more  com- 
fortable accommodation. 

Following  this  underground  railway  came  the  Waterloo 
and  City  Railway,  also  adopting  the 
deep,  level  tube  system,  and  affording 
a  quick  method  of  getting  from  Water- 
loo Station,  on  the  south  side  of  the 
river  and  a  considerable  distance  from 
the  center  of  the  city,  to  the  very  heart 
of  the  city  within  a  few  yards  of  the 
Bank,  Mansion  House  and  Royal  Ex- 
change. Then  came  about  a  year  and 
a  half  ago  the  Central  London  Rail- 
way, commonly  called  the  "Two-penny 
Tube,"  which  has  done  even  more  to 
popularize  this  method  of  transit,  fol- 
lowing as  it  did  one  of  the  two  most 
important  arteries  of  traffic  from  East 
to  West,  and  being  replete  with  the 
most  modern  ideas  of  electric  traction, 
and  affording  an  amount  of  comfort, 
cleanliness  and  light  hitherto  unknown 
in  underground  railways. 

The  northern  suburbs  of  London,  as 
is  well  known,  have  increased  enor- 
mously in  the  past  ten  years,  and  one 
of  the  lines  which  have  been  endeavor- 
ing to  serve  the  interests  of  residents 
not  only  in  the  suburbs  but  also  in 
outlying  towns  on  the  main  line  is  the 
Great  Northern  Railway.  This  im- 
portant railway  has  its  main  line  terminus  at  Kings 
Cross,  but  has  also  facilities  for  bringing  its  tens 
of  thousands  of  passengers  to  Broad  Street  in  the  City. 
All  Great  Northern  trains,  whether  for  Kings  Cross  or 
Broad  Street,  pass  the  well-known  junction  Finsbury  Park, 
and  for  years  it  has  been  evident  that  some  better  and  more 
rapid  method  of  transportation  between  this  junction  and 
the  city  proper  was  imperative,  the  route  to  Broad  Street 
being  not  only  a  roundabout  one,  but  being  absolutely  in- 
adequate for  the  rapidly  increasing  demand,  especially  in 
the  busy  hours  of  the  morning  and  evening.  A  deep  level 
tube  seemed  to  be  the  solution  of  the  difficulty,  and 
accordingly  in  1892  a  Great  Northern  and  City  Railway 
bill  was  promoted  in  Parliament,  the  engineers  of  which 
were  Sir  Douglas  Fox  &  Partners  and  Mr.  James  Great- 
head.  The  bill  provided  for  a  rapid  transit  route  from 
Finsbury  Park  to  Moorgate  Street,  as  shown  in  the  map, 
by  means  of  a  double  tube,  each  section  of  which  was  to  be 
large  enough  to  accommodate  the  ordinary  rolling  stock' 
of  the  Great  Northern  Railway. 

Unfortunately,  for  certain  reasons  the  scheme  fell 
through  for  years,  until  S.  Pearson  &  Son,  one  of  the  larg- 
est and  most  enterprising  firms  of  contractors  in  the  world, 


who  have  contracts  for  various  engineering  works  in  all 
parts  of  the  world,  came  to  the  rescue  and  successfully  re- 
opened negotiations.  In  March,  1898,  the  firm  succeeded 
in  floating  the  Great  Northern  &  City  Railway,  with  a 
capital  of  £2,000,000,  of  which  £500,000  are  debentures, 
£750,000  "A"  stock,  both  held  largely  by  the  public,  and 
£750,000  "B"  stock,  most  of  which  is  held  by  themselves. 

As  it  was  early  decided  that  the  trains  entering  the  new 
tube  should  be  operated  electrically  a  suitable  site  for  the 
power  house  and  for  the  commencement  of  excavating  was 
found  in  Poole  Street,  New  North  Road,  and  the  land  was 
purchased  in  July,  1898.  This  site  measures  about  22,500 
sq.  ft.,  and  is  situated  on  the  southern  bank  of  the  Regents 
Canal,  which  by  its  connection  with  the  Grand  Junction 
Canal  connects  Warwickshire  with  the  Thames.  Poole 
Street  is  just  about  half  way  between  Moorgate  Street  and 
the  point  where  the  tube  comes  to  the  surface,  so  that  with 
its  facilities  for  delivering  freight  by  canal  boat,  the  use  of 


the  canal  for  condensing  and  feed  water  for  the  electric 
power  station,  an  ideal  site  was  secured  both  from  the 
point  of  view  of  the  construction  of  the  tunnel  and  as  a 
site  for  a  centrally  situated  electric  power  house  for  operat- 
ing the  railway  when  completed. 

The  shaft  in  Poole  Street  was  sunk  in  October,  1898,  and 
is  situated  about  20  feet  from  the. canal  bank.  At  the  bot- 
tom of  the  shaft  a  drift  was  mined  by  hand  in  the  ordinary 
way  about  300  ft.  long,  running  westward,  till  a  point  was 
reached  in  the  western  side  of  the  New  North  Road,  as  it 
was  intended  that  the  tubes  should  follow  the  route  of  this 
road  north  and  south.  Here  a  large  chamber  was  exca- 
vated, and  there  being  two  tubes,  one  for  each  set  of  rails, 
four  shields  17  ft.  3  ins.  in  diameter  were  erected,  each  pair 
being  set  back  to  back  and  put  to  work,  two  working  north 
and  two  working  south.  Another  shaft  was  shortly  after- 
ward sunk  at  Essex  Road,  about  half  way  between  Poole 
Street  and  the  northern  end  of  the  tube.  At  this  point  it 
was  decided  to  build  a  station  21  ft.  in  diameter  and  420 
ft.  long,  and  this  work  was  accomplished  by  means  of  a 
large  shield  22  ft.  10  ins.  diameter.  When  the  smaller 
shields  driving  the  tubes  from  Poole  Street  reached  the 
Essex  Road  station  they  were  rolled  through  the  larger 


FIG.  I.    VIEW  INSIDE  SHIELD  ON  STRAIGHT  TRACK.  SHOWING  METHOD  OF  DRIVING 
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tube  and  then  continued  on  their  way  northward  toward 
Finsbury  Park.  In  the  meantime  the  other  two  shields 
continued  working  south  from  Poole  Street  to  Old  Street, 


FIG.  2.— VIEW  IN  SHIELD  USED  FOR  MAKING  CHAMBERS  FOR  STATIONS 


at  which  point  another  station  had  been  decided  upon  and 
where  the  same  method  was  adopted,  the  station  tubes,  21 
ft.  in  diameter,  being  first  excavated  after  a  third  shaft  had 
been  sunk.  Here,  however,  some  delay  in  buying  the  land 
necessary  took  place,  and  two  other  shields  were  started 
working  southward,  making  six  shields  at  work  at  the 
same  time  for  the  making  of  the  16  ft.  tubes.  When  the 
Moorgate  Street  station  site  was  purchased  the  engineers 
of  the  work  announced  that  they  desired  the  two  tubes  of 
this  station,  which  is  470  ft.  long,  to  be  23  ft.  internal  diam- 
eter, so  that  a  new  shield  of  25  ft.  diameter  had  to  be  de- 
signed and  constructed  for  this  work. 

The  total  length  of  the  railway  is  approximately  6200 
yards,  the  bulk  of  which  is  in  tunnel.  Besides  the  two  ter- 
minal stations,  Moorgate  Street  and  Finsbury  Park,  there 
are  stations  at  Old  Street,  Essex  Road  and  Drayton  Park, 
the  last  mentioned  being  an  open  station.  The  tunnel  has 
a  clear  inside  diameter  of  16  ft.,  which  is  the  largest  tube 
railway  which  has  yet  been  constructed,  and  the  diameter 
inside  the  clay  is  about  17  ft.  At  first  the  tube,  like  all 
other  tubes  for  similar  purposes,  was  composed  of  cast  iron 
segments  1  in.  thick,  of  which  there  were  eight,  and  a  key 
plate  in  the  circle,  but  this  construction  has  been  changed, 
as  described  below  and  as  shown  in  the  sectional  view. 
The  segments  have  a  pitch  or  length  in  the  direction 
of  the  tube  of  20  ins.,  and  are  bolted  together  by  five 
i-in.  bolts  on  the  sides  and  three  i-in.  bolts  on  the  ends, 
the  flanges  of  course  all  pointing  inward,  the  outside  of 
the  tube  next  the  clay  being  perfectly  smooth.  A  small 
key  plate  12  ins.  wide  is  inserted  at  the  top,  as  naturally  it 
would  be  impossible  to  place  the  segments  in  position 
without  such  a  device.  So  as  to  absolutely  fill  up  the  space 
existing  between  the  outside  of  the  tube  and  the  clay 
formed  by  the  thickness  of  the  skin  of  the  shield,  lime  in  a 
liquid  form  is  forced  by  air  pressure  through  a  small  hole 
in  each  segment  after  the  matter  devised  by  James  Great- 
head,  thus  filling  every  interstice  and  preventing  any 
chance  of  subsidence.   Unlike  all  other  tube  railways,  how- 


ever, a  radical  change  was  made  in  the  construction  of  the 
tube  after  the  work  was  well  commenced,  and  the  tube  as 
now  completed  is  of  cast  iron  on  the  top  half  only,  the 
lower  half  having  been  replaced  by  spe- 
cial Brindle  brickwork  15  ins.  thick,  the 
bricks  being  capable  of  sustaining  a 
pressure  of  400  tons  to  the  square  foot. 
A  cast  iron  bearer-plate  is  placed  on  the 
line  of  contact  between  the  cast  iron 
segments  and  the  brickwork  so  as  to 
distribute  the  pressure  equally  over  the 
15-in.  brickwork. 

With  this  general  description  of  the 
tunnel  it  will  doubtless  be  interesting  to 
the  reader  to  describe  more  in  detail 
the  special  shield  designed  for  this  work 
and  its  method  of  operation.  It  is 
especially  powerful,  has  far  more  hy- 
draulic pushing  power  than  is  usual, 
and  has  been  specially  designed  for  this 
work  by  E.  W.  Moir,  one  of  the  di- 
rectors of  S.  Pearson  &  Sons,  in  whose 
personal  charge  the  whole  contract  has 
been  carried  out.  It  should  first  of  all 
be  said  that  the  substratum  of  the 
Thames  valley  under  the  great  city  of 
London  is  composed  of  a  material  com- 
monly known  as  London  clay,  which 
makes  this  form  of  tunneling  peculiarly 
suitable.  There  is  no  rock  or  gravel 
mixed  with  it,  so  that  the  shields  pro- 
to  day  with  almost  uniform  rapid- 
London    clay    water-bearing  gravel 
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FIG.  3-— MAP  OF  THE  SYSTEM 


exists,  but  the  blue  London  clay  acts  as  a  water- 
tight partition,  and  no  trouble  has  been  experi- 
enced from  water  or  gravel  in  the  work  of  construction  of 
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any  of  the  underground  tubes  where  careful  borings  have 
been  taken  in  advance,  as  in  the  case  of  this  tunnel. 
It  is  not  altogether  true,  however,  that  the  whole  of 
London  is  situated  on  this  blue  clay,  but  the  larger  portion 
undoubtedly  is  favored  in  this  respect.  There  are,  however, 
certain  localities  where  the  clay  disappears  and  gravel  re- 
places it,  and  it  is  interesting  to  note  that  some  of  the 
routes  of  proposed  tube  railways  encroach  on  these  local- 
ities, so  that  their  engineers  and  contractors  would  do 
well  to  investigate  carefully  beforehand,  as  the  encounter- 
ing of  water-bearing  gravel  leads  to  much  trouble  and  in- 
creased expenditure. 

As  there  appears  to  be  considerable  misapprehension  as 
to  the  exact  nature  of  a  shield,  many  thinking  that  it  is  a 
species  of  large  boring  machine  or  augur  with  rotating 
blades,  which  gradually  cuts  its  way  into  the  clay,  perhaps 


tion  and  method  of  operation  will  be  readily  understood. 
Describing  the  16-ft.  shield,  it  is  composed  of  a  cylindrical 
skin  consisting  of  two  J-in.  steel  plates  closely  riveted 
together,  the  heads  of  the  rivets  being  flush  on  the  outside, 
so  as  to  present  a  perfectly  smooth  surface  to  the  clay. 
This  skin  is  made  in  six  sections,  in  which  form  it  is  taken 
down  the  shaft  and  delivered  at  the  point  where  it  is  to  be 
erected,  where  they  are  firmly  held  together  by  six  flush 
butt  straps,  clearly  shown  in  our  drawing.  When  joined 
together  the  shield  has  an  outside  diameter  of  17  ft.  \\  ins., 
which  is  exactly  the  diameter  of  the  excavation  to  be  made 
in  the  clay,  and  which  is  necessary  for  the  making  of  a 
tube  having  an  inside  diameter  of  16  ft.  The  length  of  the 
shield  from  the  cutting  edge  to  the  back  end  of  the  tail  is 
8  ft.  9  ins.,  about  half  of  this  length  comprising  the  working 
part  of  the  shield  and  the  other  half  forming  merely  the 
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FIG.  4.— DETAILS  OFjSHIELD  FOR  TUNNELS  16  FT.  IN  DIAMETER 


it  should  be  said  before  describing  the  shield  in  detail  that 
it  is  really  what  its  name  implies,  a  shield  in  which  men  do 
the  work  of  excavation,  and  which  is  pushed  steadily  for- 
ward by  hydraulic  power  when  the  clay  in  front  of  it  has 
been  dug  out  and  carried  away.  The  shield  is  in  fact  a 
large  steel  cylinder  like  a  cheese  taster,  open  at  both  ends, 
the  end  next  the  'day  being  called  the  front  or  face  of  the 
shield,  reinforced  by  cutting  edges,  as  described  further  on, 
and  the  other  end  being  called  the  tail,  which  at  all  times 
overlaps  part  of  the  completed  tube,  like  the  cap  of  a  tele- 
scope does  the  body,  the  work  of  erection  of  the  cast  iron 
segments  of  the  tube  being  carried  on  in  the  tail. 

In  the  illustration  Fig.  i  is  shown  a  most  excellent 
picture  of  a  shield  taken  from  a  photograph  when  at  work 
on  the  Great  Northern  &  City  Railway,  and  in  Fig.  2 
is  shown  a  somewhat  similar  view  of  the  large  shield  which 
was  used  for  making  the  station  chambers.  Fig.  4  is  a 
drawing  showing  in  detail  a  side  and  end  elevation  of  a 
shield  for  16-ft.  tunnels,  by  studying  which  the  construc- 


tail  in  which  the  segments  of  the  tube  are  erected  imme- 
diately after  the  shield  is  moved  forward  by  means  of  hy- 
draulic power.  The  tail  overlaps,  however,  another  half 
segment  of  the  tube  behind,  so  that  the  clay  has  no  chance 
of  pushing  through  into  the  tube  except  from  the  front 
of  the  shield  where  the  men  are  at  work.  The  front  edge  of 
the  shield  is  reinforced  by  ten  heavy  cast  steel  cutting 
edges,  which  extend  round  the  entire  circle  and  thus  pre- 
vent the  shield  itself  from  damage,  and  preserve  it  at  all 
times  in  good  working  condition.  These  can  be  readily 
replaced  should  they  be  accidentally  damaged. 

To  the  butt  straps  referred  to  above  are  attached  two 
vertical  and  one  horizontal  bulkhead,  by  means  of  which 
the  shield  is  not  only  strengthened,  but  is  divided  into  six 
pockets  about  4  ft.  wide,  thereby  enabling  six  men  to  work 
at  the  clay  at  the  same  time.  The  horizontal  bulkhead 
extends  about  a  foot  in  front  of  the  cutting  edge  into  the 
clay,  thus  helping  to  prevent  any  subsidence  of  the  clay 
while  the  men  are  at  work.   These  bulkheads  are  strongly 
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reinforced  with  angle  irons,  as  shown.  The  outer  skin  is 
also  reinforced  by  an  inner  skin  forming  an  annular  space 
between  the  two  skins,  which  is  cross-girded  in  such  a 
manner  that  a  series  of  annular  pockets  is  formed  all  the 
way  round,  but  which  are  not  seen  from  the  front  on  ac- 
count of  the  cutting  edges  being  bolted  to  them.  Spaced 
at  equal  intervals  in  these  pockets  are  sixteen  hydraulic 
jacks,  as  clearly  shown  in  Fig.  2,  which  represents  the 


FIG7  5.— SECTION  AND  SIDE  ELEVATION  OF  7-INS.  DIAMETER 
HYDRAULIC  JACKS 

shield  immediately  after  it  has  been  pushed  forward  for 
another  ring  of  the  iron  segments,  and  shows  the  ram  ex- 
tended with  its  end  close  up  against  the  last  section  of  the 
tube  inserted.  These  jacks  are  7  ins.  in  diameter,  are  bored 
out  of  solid  ingot  steel,  and  are  connected  at  the  back  end 
to  the  hydraulic  service,  the  controlling  valves  being 
worked  from  one  point  on  the  back  of  the  shield,  and  are 
shown  in  detail  in  Fig.  5.  The  pressure 
which  is  obtained  is  2  tons  to  the  square  inch, 
and  so  that  the  jacks  may  be  readily  drawn 
back  after  they  have  done  their  work  a  con- 
stant pressure  is  allowed  inside  of  the  ram, 
the  cylinder  being  so  constructed  as  to  allow 
of  a  small  pressure  in  the  opposing  direction 
at  all  times  and  designed  so  that  all  packing 
can  be  done  from  the  front  end  without  mov- 
ing the  plunger  or  cylinder.  A  ''shove"  of 
the  shield  is  effected  when  the  clay  in  front 
has  been  excavated  roughly  in  the  center  to 
the  extent  of  about  18  ins.,  though  the  clay 
round  the -edges  is  left  for  the  shield  to  break 
down  as  it  is  pushed  forward.  As  will  be 
seen,  the  rams  exert  their  pressure  directly  on 
hack  of  the  cutting  edge  castings,  while  the 
head  of  the  ram  bears  guard  on  the  tube  seg- 
ments nearest  the  shield.  As  has  already 
been  said,  the  men  when  at  work  on  the  shield 
are  in  the  pockets  already  described  and 
work  on  the  clay  by  means  of  pickaxes, 
wedges  and  other  tools.  This  material 
is  extremely  hard  to  work  with  a 
pick,  while  at  the  same  time  it  cuts  readily 
powerful  improved  shields  as  now  used. 


ing  the  special  shields  and  hydraulic  appliances  used,  is  at- 
tached to  the  back  of  the  shield  exactly  in  the  center  so  that 
its  arm  can  revolve  round  the  whole  periphery  of  the  circle 
and  at  the  same  time  can  move  outward  and  inward 
along  a  radial  line.  In  other  words,  there  are  two  main 
motions  to  the  erector,  the  one  a  rotating  motion  and  the 
other  an  extending  motion.  The  rotating  motion  is  worked 
by  means  of  a  rack  and  pinion,  the  rack  being  moved  to 
and  fro  by  means  of  two  hydraulic  rams  whose  cylinders 
are  stationary.  The  rams  move  the  rack  which  rotate  the 
pinion  about  the  main  trunnion,  which  is  situated  exactly 
in  the  center  of  the  shield.  This  trunnion  is  extended  for- 
ward so  as  to  form  a  box  in  which  the  extending  arm 
slides,  the  extending  motion  being  produced  by  another 
ram  and  cylinder  which  is  bolted  to  the  box.  The  erect- 
or rotates  only  half  a  circle  in  each  direction  and  the  hy- 
draulic pressure  is  conveyed  to  it  by  flexible  pipes. 

In  the  23-ft.  shield  the  dimensions  are  somewhat  differ- 
ent, the  total  length  being  9  ft.  6-ins.,  and  as  there  are  two 
horizontal  and  two  vertical  bulkheads,  nine  compartments 
are  thus  provided  for  working  in.  In  the  annular  pockets 
already  described  there  are  twenty-four  8-in.  jacks,  and  in 
addition  six  platform  jacks  are  provided  so  as  to  prevent 
the  clay  from  falling  in  from  the  face  while  the  men  are 
working  on  it.  It  might  be  interesting  to  state  here  that 
similar  jacks  to  these  were  used  successfullv  in  the  con- 
struction of  the  Blackwall  tunnel  underneath  the  River 
Thames  five  or  six  years  ago,  that  wonderful  piece  of  work 
being  also  carried  out  under  Mr.  Moir's  supervision.  In 
the  case  of  these  larger  shields  two  erectors  are  provided 
instead  of  one,  each  erector  doing  half  the  work.  The 
work  of  the  construction  of  the  tunnel  is  proceeding  day 
and  night,  and  a  maximum  speed  has  been  attained  of 
erecting  44  rings  of  the  segments,  completely  bolted  to- 


FIG.  6.— DETAILS  OF  HYDRAULIC  ROTATING  APPARATUS  FOR  ERECTOR 
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broken  down  or  mined  by  the  pickaxes  it  is  shoveled  from 
the  pockets  into  iron  trolleys  brought  up  to  the  back  of  the 
shield  on  rails,  which  after  being  filled  are  hauled  away  to 
the  nearest  shaft  by  means  of  ponies. 

For  the  purpose  of  placing  the  cast  iron  segments  in 
position  after  a  shove  has  been  effected  there  is  attached 
to  each  shield  an  hydraulic  crane,  which  is  generally  called 
by  the  contractors  an  erector.  This  erector,  shown  in 
Figs.  2  and  4,  and  in  detail  in  Figs.  6  and  7,  which  is  the 
invention  of  Mr.  Moir,  who  was  mentioned  above  as  design- 


gether  and  grouted,  during  a  week  of  five  and  a  half  days. 
This  does  not  represent  naturally  the  average  speed,  but 
all  the  tunnels  have  been  driven  in  a  little  over  two  years. 

About  three-quarters  of  a  mile  from  Finsbury  Park  ter- 
minus the  tunnel  comes  to  the  surface,  and  from  that  point 
to  Finsbury  Park  the  line  again  descends,  and  the  present 
terminus  will  be  directly  under  the  present  Finsbury  Park 
station  of  the  Great  Northern  Railway.  At  the  end  of  the 
tunnels  will  be  located  the  necessary  repairing  shops,  car 
sheds,  cleaning  sheds  and  sheds  for  storing  the  trains  dur- 
ing the  slack  hours  of  the  day. 

It  is  interesting  to  note  the  importance  which  electricity 


278 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  9. 


has  played  in  the  construction  of  this  railway,  and  that 
this  branch  of  applied  science  has  rendered  the  under- 
taking far  less  formidable  than  it  might  have  been  in  earlier 
days.  Indeed,  it  is  doubtful  whether  it  would  have  been 
at  all  possible  to  drive  the  shields  to  such  distances  and  at 
such  a  rate  if  the  electric  light  had  not  been  available,  for 
the  atmosphere  would  have  become  so  vitiated  by  the  use 
of  any  other  illuminant  that  ventilation  would  have  become 
at  least  an  interesting  problem,  perhaps  a  difficulty,  and 
a  source  of  considerable  expense,  while  the  working  of 


The  manner  in  which  these  depots  were  arranged  was 
highly  creditable  to  the  skill  of  the  contractors,  for  on  a 
space  of  not  more  than  36  ft.  x  56  ft.  the  "whole  of  the  plant, 
consisting  of  at  least  fourteen  shaft-driven  units  for  driving 
three  different  tunnels  at  the  same  time,  was  installed,  while 
provision  was  made  for  dealing  with  all  the  materials  for 
building  the  tunnels  and  removing  the  spoil  without  caus- 
ing any  inconvenience  in  some  of  the  busiest  parts  of 
London. 

A  substantial  wooden  structure  was  erected  in  the  base- 
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FIG.  7.— HYDRAULIC  CYLINDERS  AND  GEAR  OF  ERECTOR 


the  traffic  through  the  tunnel  would,  no  doubt,  have  beeu 
seriously  impeded  by  the  lack  of  such  a  luxury.  It  is  not 
in  the  matter  of  lighting  alone,  however,  that  electricity 
has  been  found  so  serviceable,  for  electric  motive  power 
has  been  applied  to  haulage,  winding,  pumping,  air  com- 
pressing, hydraulic  plant,  sawing,  mortar  mixing  and  fan- 
ning, etc.,  on  a  large  scale,  some  of  the  depots  being  run 
entirely  by  electrically  driven  plants.  As  a  proof  of  the  re- 
liability of  this  method  of  working  the  contractors  state 
that  one  of  their  depots  was  run  continuously  for  six 
weeks,  Sundays  included,  without  a  hitch,  while  at  other 
times  the  running  time  was  invariably  from  Monday  morn- 
ing to  Saturday  night. 

For  the  supply  of  electric  power  agreements  were  en- 
tered into  with  the  local  electric  supply  companies.  The 
mains  were  slung  on  insulators  from  the  roof  of  the  tun- 
nels, and  consisted  of  a  specially  made  single-braided, 
copper-stranded  conductor,  untinned,  the  single  braiding 
serving  to  prevent  the  pointers  from  short-circuiting  when 
working  at  the  top  of  the  tunnels. 

Incandescent  lamps  at  short  intervals  were  found  amply 
sufficient  for  working  the  traffic  in  the  16-ft.  tunnels,  but 
for  special  work  in  station  tunnels,  passages,  shields, 
stages,  etc.,  a  very  much  larger  allowance  was  necessary, 
and  the  flexibility  of  electric  lighting  was  found  to  be  one 
of  its  greatest  advantages  in  these  cases.  Arc  lamps,  ex- 
cept in  one  or  two  cases,  were  not  found  very  suitable  for 
underground  work,  but  they  were  extensively  used  on  the 
gantries  and  yards  at  the  various  depots. 

For  the  electric  motive  power  it  was  very  wisely  decided 
to  have  the  motors  as  far  as  possible  all  of  the  same  size, 
and  interchangeable.  The  size  adopted  was  30  hp  and 
Westinghouse  4-pole  type  motors  were  put  down  to  drive 
a  line  shaft  from  which  the  necessary  hydraulic,  air,  wind- 
ing, fanning,  pumping  and  other  plants  for  working  the 
depot  were  driven  by  means  of  belting. 

Motors  were  run  upon  loose  pulleys  and  put  on  to  the 
shafting  according  to  the  demand  for  power.  Thus  the 
maximum  economy  was  attained  by  keeping  the  motors  as 
fully  loaded  as  possible, 


ment,  in  which  was  situated  all  the  driving  machinery. 
The  top  floor  carried  a  portable  steam  crane  which  could 
plumb  the  roadway  and  deal  with  the  material  required  in 
the  tunnel  by  lowering  it  down  a  portion  of  the  shaft  re- 
served for  its  use,  and  also  formed  the  landing  stage  for  the 


Sqnare  Pillars.iO  Cente 


liuilwuy  Journal 


Hani  Dry  Filling 


FIG.  8.— SECTION  OF  TUNNEL  AND  STATION 

spoil  wound  from  the  bottom  of  the  shaft,  the  cages  being 
suspended  from  a  pit-head  superstructure  and  operated  by 
the  winding  gear  situated  with  the  other  machinery  in  the 
basement.  The  spoil  was  shot  from  the  skips  into  bins 
served  by  roads  leading  from  the  cages,  and  carts  on  the 
ground  floor  were  served  from  these  bins  by  suitably  con- 
trolled shoots  worked  by  the  carters  as  required. 

The  depth  of  the  shafts  varied  between  60  ft.  and  90  ft., 
and  the  winding  was  done  very  satisfactorily  by  belt-driven 
Lidgerwood  hoists  with  friction  gear,  the  cage  being 
wound  above  ordinary  flap  keps  and  then  lowered  away 
on  free  barrel  to  rest  upon  them, 
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The  hydraulic  power  for  working  the  shields  was  de- 
livered by  a  system  of  piping  with  valves  at  a  convenient 
place  in  the  tunnel  for  controlling  the  supply  to  the  various 
points. 

The  stores  were  situated  near  this  distributing  point  and 
communication  with  the  engine  room,  offices,  shields,  etc.. 
was  effected  by  means  of  telephones,  which  when  the  tun- 
nels got  through  were  connected  up  with  all  the  other 
depots,  thus  forming  a  complete  system  enabling  com- 
munication to  be  established  between  the  head  depot  at 
Poole  Street  and  any  part  of  the  railway. 

The  purpose  of  this  article  being  to  describe  briefly  the 
method  of  making  a  tube  railway  it  is  not  the  intention  to 
describe  fully  the  electrical  equipment,  but  a  few  words 
regarding  the  generating  station  and  electrical  equipment 
will  be  found  interesting,  and  it  is  thought  in  a  later  issue 
it  will  be  possible  to  describe  this  work  more  in  detail. 

The  space  for  the  power  house  in  Poole  Street,  which 
has  been  previously  referred  to,  is  very  limited  and  it  has 
been  difficult  to  get  plant  of  the  horse-power  necessary 
into  the  space  available.  Six  thousand  horse-power  was 
necessary,  and  that  amount  is  being  provided  for,  the  gen- 
eral arrangement  being  shown  in  Fig.  9.  The  engines,  four 
in  number,  are  being  built  by  John  Musgrave  &  Son,  Ltd., 
of  Bolton,  who  have  already  attained  a  high  reputation  for 
supplying  engines  for  electric  traction  work.  They  are  of 
the  vertical  marine  compound  type,  and  each  engine  will  be 
capable  of  driving  a  normal  load  of  1400  ihp,  and  an  emer- 
gency load  of  1875  ihp.  The  cylinder  dimensions  are  27  ins. 
and  52  ins.  x  42  ins.  stroke.  The  valves  are  of  the  Corliss 
type,  placed  in  the  cylinder  covers.   The  main  governor  is 


Davey-Paxman  "Peache"  high-speed,  three-crank  vertical 
compound  type.  Each  engine  has  three  high-pressure 
cylinders,  each  1 1  ins.  in  diameter,  and  three  low-pressure 
cylonders,  16  ins.  in  diameter  and  10-in.  stroke.  Each 
engine  is  capable  of  developing  171  B.  hp  as  normal  load, 
214  B.  hp  as  an  overload  for  two  hours,  and  262  B.  hp  as 
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FIG.  II.— SECTIONS  OF  AUXILIARY  ENGINES 

coupled  direct  to  the  high-pressure  cylinder  valve  gear, and 
will  regulate  the  speed  of  the  engine  to  3  per  cent  from  full 
load  to  no  load,  if  thrown  off  suddenly.  In  case  of  acci- 
dent to  the  main  governor  there  is  an  emergency  governor 
to  each  engine  which  comes  into  action  when  the  engine 
gets  5  per  cent  above  normal  speed;  this  governor  then 
rises  and  closes  the  valve,  which  is  placed  in  the  steam  pipe 
so  that  the  engine  cannot  run  away.  The  engines  are  also 
made  in  such  a  manner  that  either  cylinder  can  be  used 
without  the  other,  so  that  they  can  work  the  high-pressure 
cylinder  only  to  atmosphere  or  condensing,  or  low-pressure 
cylinder  only  to  atmosphere  or  condensing,  or  compound, 
non-condensing  or  condensing.  The  fly-wheel  is  19  ft.  in 
diameter. 

The  auxiliary  engines  are  two  in  number,  and  of  the 


a  momentary  overload,  running  at  a  speed  of  375  r.  p.  m., 
and  with  150  lbs.  steam  at  engine  stop-valve. 

In  connection  with  the  above  plant,  Davey,  Paxman  & 
Company,  Ltd.,  of  Colchester,  are  supplying  ten  of  their 
well-known  "economic"  steam  boilers,  each  of  which  is  14 
ft.  6  ins.  long  by  9  ft.  9  ins.  in  diameter,  and  is  fitted  with 
two  flues,  each  3  ft.  2  ins.  in  diameter,  each  being  provided 
with  two  circulating  tubes.  There  are  138  smoke  tubes, 
3}  ins.  in  external  diameter,  fitted  in  each 
boiler.  The  heating  surface  is  about  1890 
sq.  ft.,  and  grate  area  41  sq.  ft.  The  work- 
ing pressure  of  the  boilers  is  160  lbs.  per 
square  inch;  hydraulic  test,  260  lbs.  per 
square  inch.  Each  boiler  will  evaporate 
11,200  lbs.  of  water  per  hour.  The  boilers 
are  fitted  with  Vicars'  mechanical  stokers. 

Surface  condensers,  coal  conveyors,  econo- 
mizers, water-softening  plant  and  all  the  ac- 
cessories for  a  first-class  modern  condensing 
plant  are  being  installed,  and  the  whole  is 
contained  in  buildings  of  steel  framework 
with  brickwork  paneling  between.  The 
smokestack  is  205  ft.  high,  with  an  inside 
flue  of  10  ft.  diameter,  and  it  is  built  of  yel- 
low stocks.  It  is  octagonal  in  shape  and 
rests  on  concrete  foundations  built  into  the 
London  clay. 

The  electric  generators,  which  are  of  800 
kw  each,  are  being  supplied  by  the  British 
Thomson-Houston  Company,  of  Rugby, 
who  are  also  supplying  the  railway  motors. 
The  storage  capacity  for  coal  above  the  boilers  amounts 
to  over  1000  tons,  and  as  the  power  house  is  built  close  to 
the  Regents  Canal  already  referred  to  the  unloading  of  coal 
is  greatlv  facilitated.  Provision  is  also  made  for  other  nec- 
essary stores.  The  distributing  system  is  very  simple,  as 
the  generators  deliver  their  current  directly  to  the  insulated 
conductor  rails  at  a  pressure  of  575  volts.  These  rails  are 
placed  one  on  each  side  of  the  track  and  are  composed  of 
steel  channel,  supported  on  earthenware  insulators  and 
forming  an  insulated  return.  The  transmission  losses  will 
be  low,  the  power  house  being  about  midway  on  the  line, 
and  as  direct  current  is  used  there  will  be  no  loss  due  to 
the  use  of  sub-stations.  Electric  elevators  are  being  put  in 
at  the  various  stations,  and  these  are  being  supplied  by 
Easton  &  Co.,  of  London. 
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The  cars  for  this  line  are  of  two  kinds,  motors  and  trail- 
ers, which  will  he  worked  in  trains  of  seven  cars,  each  made 
up  of  three  motor  cars  and  four  trailer  cars  per  train.  The 
trains  will  each  weigh  about  200  tons  when  normally 
loaded,  and  will  consist  of  seven  coaches  in  all,  of  which 
three — the  center  and  two  end  ones — will  each  be  equipped 
with  two  motors. 

In  over-all  dimensions  and  in  seating  capacity  the  cars 
are  practically  identical,  but  the  motor  cars  are  to  have 
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vestibuled  platforms,  while  the  platforms  of  the  trailer  cars 
are  to  be  provided  only  with  wrought-iron  railings  and 
gates  similar  to  the  cars  in  operation  on  the  Central  Lon- 
don line.  The  cars  will  be  equipped  with  Westinghouse 
brakes.   The  main  dimensions  of  the  cars  are  as  follows : 

Total  length  over  platforms,  49  ft.  6  ins. 

Width  over  panel  at  window  belt,  9  ft.  4  ins. 

Total  overall  height  when  mounted  on  trucks,  12  ft.  2  ins. 

In  cross  section  the  cars  are  designed  to  comply  with  the 
Great  Northern  Railway  loading  gage,  which  will  enable 
their  being  worked  in  connection  with  the  rolling  stock  of 

the  above  road  should  it  be 
found  convenient  or  neces- 
sary to  do  so.  The  seating 
capacity  of  the  cars  is 
seventy-three  passengers, 
and  the  seats  are  arranged 
crosswise  of  the  car,  with 
room  for  three  passengers 
on  one  side  and  two  on  the 
other.  In  construction  the 
cars  are  to  have  steel  under 
frames,  with  the  usual  buf- 
fers, couplers,  etc.  The 
upper  framework  will  be 
principally  of  teak;  the  in- 
E.  W.  MOlR  terior  finish  will  be  of  the 

McGuire  make,  with  cast- 
steel  frames,  and  the  wheels  either  of  Mansell  or  Kitson 
pattern.  The  platform  entrances  of  the  cars  will  be  closed 
by  gates  similar  to  those  on  the  Central  London  Railway. 
The  rolling  stock  has  been  supplied  by  the  Brush  Elec- 
trical Engineering  Company,  of  London,  and  the  Electric 
Railway  and  Tramway  Carriage  Works,  of  Preston. 

The  trains  will  be  operated  on  the  motor  car  system, 
using  the  electric  train  control  system  of  the  British  Thom- 
son-Houston Company,  which  is  similar  to  that  which  is 
being  used  by  the  Manhattan  Elevated  Railway,  of  New 
York  City.  The  motors  will  also  be  of  the  same  tvpe  as 
on  the  New  York  elevated  roads,  i.  e.,  the  66  motor.  As 
both  this  system  and  motor  were  fully  described  in  the 
Street  Ratlway  Journal  for  October,  to,ot,  the  reader 
is  referred  to  that  issue  for  full  particulars.  On  the  Great 
Northern  &  City  line  the  trail  cars  arc  not  equipped  with 


master  controllers,  but  where  the  conditions  require  it 
every  coach  of  a  train,  whether  a  motor  car  or  a  trail  car, 
may  be  thus  equipped,  so  that  the  train  may  just  as  readily 
be  operated  whether  there  is  a  trail  car  or  a  motor  car  at 
the  front.  The  approximate  weight  of  apparatus  required 
for  each  trail  car  is  100  lbs. 

As  has  already  been  stated,  the  engineers  for  the  work 
are  Sir  Douglas  Fox  &  Partners,  whose  resident  engineer 
on  the  works  is  D.  Hutchinson.  The  contractors,  who 
also  promoted  the  line,  are  S.  Pearson  &  Son,  Ltd.,  Lon- 
don, the  president  of  which  company  is  Sir  Weetman  Pear- 
son, Bart.,  M.  P.  E.  W.  Mcir,  M.  Inst.  C.  E.,  one  of  the 
directors  of  the  company,  has  had  special  charge  of  the 
work  from  the  beginning,  and,  as  has  already  been  stated 
in  several  places  in  this  article,  is  the  inventor  of  the  new 
improved  shield  with  which  the  work  has  been  accom- 
plished, the  hydraulic  erector  attached  to  the  shield,  and 
many  of  the  special  appliances  necessary  for  the  successful 
completion  of  the  work.  Mr.  Moir  has  been  most  ably 
assisted  by  Mr.  Basil  Everett  and  Mr.  Halden,  while  in  the 
electrical  work  he  has  had  the  assistance  of  R.  P.  Brousson, 
who  has  had  valuable  previous  experience  in  the  electrical 
equipment  of  the  Central  London  Railway,  and  has  been 
given  entire  charge  of  the  erection  of  the  power  station  and 
the  complete  electrical  equipment. 

To  all  of  these  gentlemen  and  to  the  very  efficient  staff 
under  them  the  Street  Ratlway  Journal  is  very  much  in- 
debted for  the  foregoing  details  and  for  the  numerous 
drawings  and  photographs  which  they  have  kindly  fur- 
nished for  the  illustrations. 


Disruption  of  Freight  Service  at  Dayton 

The  city  officials  of  Dayton,  Ohio,  have  taken  action  on 
the  matter  of  unloading  freight  within  prescribed  limits, 
and  the  result  is  that  the  various  electric  railway  companies 
will  be  forced  to  establish  a  central  freight  and  passenger 
station,  or  else  withdraw  from  the  freight  business.  The 
Council  of  Dayton  recently  established  limits  within  which 
the  traction  companies  were  not  permitted  to  unload 
freight.  For  a  time  the  roads  paid  no  attention  to  the 
rule  and  the  police  have  recently  taken  a  hand.  The  Day- 
ton &  X  enia  Traction  Company,  operating  two  lines  to 
Xenia,  has  discontinued  its  freight  service,  as  it  was  found 
impracticable  for  shippers  to  meet  the  cars  at  distant  city 
points,  especially  as  it  would  be  necessary  to  maintain  two 
stations.  The  Dayton  &  Troy  Traction  Company  and  the 
Dayton  &  Western  Traction  Company  have  entered  into 
an  agreement  with  the  Southern  Ohio  Express  Company 
'  whereby  the  latter  will  collect  and  deliver  express  matter 
for  these  roads.  This  plan  will  be  of  great  advantage  to 
shippers,  and  will  obviate  the  difficulties  caused  by  the 
city's  ruling  that  cars  must  not  be  unloaded  inside  of  a 
large  district  in  the  center  of  the  city.  The  Dayton,  Spring- 
field &  Urbana  Railway  transports  its  freight  to  and  from 
Springfield  Street;  the  haul  is  a  long  one,  but  the  business 
is  heavy  enough  to  warrant  the  move.  The  Southern 
Ohio  Traction  Company  has  paid  no  attention  to  the  ordi- 
nance, and  continues  to  unload  freight  near  the  postoffice. 
PTow  long  it  will  be  permitted  is  a  matter  of  conjecture. 
The  Dayton  &  Northern  is  the  only  road  not  interfered 
with,  as  its  freight  station  is  located  on  the  levee  and  does 
not  interfere  with  traffic.  The  action  of  the  citv  in  so  in- 
terfering with  the  freight  service  has  worked  not  only  to 
the  detriment  of  the  companies  engaged  in  transporting 
freight,  but  also  to  the  business  interests;  and  business  men 
are  loud  in  their  denunciations  of  a  policy  that  tends  to  the 
disruption  of  a  service  which  has  been  of  immense  value  to 
them. 
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The  Camps  Bay,  Cape  Town  &  Sea  Point  Tramways 

During  the  past  two  years  probably  no  place  in  the 
world  has  been  more  constantly  in  the  public  mind  than 
Cape  Colony  and  its  capital,  Cape  Town.  Cape  Town  itself 
is  a  most  progressive  city,  has  a  fine  harbor  and  extensive 
docks,  and  in  Table  Bay  has  one  of  the  most  perfect  natural 
anchorages  in  the  world.  Even  at  normal  times  it 
is  a  busy  place  where  people  of  all  nationalities  may  be  met 
on  their  way  to  and  from  the  goldfields  of  South  Africa, 
but  the  present  war  has  caused  a  ceaseless  activity  difficult 
to  imagine  by  those  who  have  not  witnessed  it.  Being  the 
principal  base  for  the  military  operations,  its  resources  and 


carried  out  in  accordance  with  the  act  of  Parliament  dated 
Oct.  20,  1899,  entitled  the  Camps  Bay  tramways  act.  The 
company  which  undertook  to  build  the  road  under  this 
act  is  known  as  the  Camps  Bay,  Cape  Town  &  Sea  Point 
Tramways  Company,  and  it  is  to  the  enterprise  of  this 
company  that  the  districts  owe  these  lines,  which  are  now 
completed.  As  will  be  understood  from  the  title  of  the 
road,  the  system  is  in  reality  an  extension  of  the  existing 
Cape  Town  Tramways,  although  pioneered  and  worked 
by  a  separate  company. 

The  main  route  may  be  described  as  semi-circular.  For 
the  purposes  of  this  description  it  may  be  well  to  com- 
mence at  the  Round  Church,  Sea  Point,  on  the  southwest 
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capabilities  have  been  taxed  to  their  utmost.  A  consid- 
erable percentage  of  the  dock  space  has  been  entirely 
monopolized  by  the  soldiers,  who  have  also  had  the  rail- 
ways under  their  control.  This,  of  course,  has  all  tended 
to  increase  the  difficulties  of  carrying  on  any  form  of  con- 
struction work.  Not  only  has  labor  been  very  scarce,  but 
the  delivery  of  many  of  the  materials  has  been  most  diffi- 
cult. Some  of  the  ships  having  these  on  board  have  been 
in  the  harbor  months  before  obtaining  a  berth.  However, 
notwithstanding  these  and  other  drawbacks,  an  electric 
tramway  system  comprising  9  miles  of  what  is  probablv 
the  most  difficult  trackwork  in  the  world,  with  the  possible 
exception  of  the  Gorge  road  at  Niagara  Falls,  has  recentlv 
been  completed  near  Cape  Town. 

The  construction  and  equipment  of  the  line  has  been 


of  Cape  Town.  Junction  is  made  at  this  point  with  the 
existing  tramway,  and  from  there  the  line  commences  to 
ascend,  gradually  at  first,  but  within  the  first  mile  an  alti- 
tude of  nearly  300  ft.  is  attained,  and  grades  of  1  in  12,  or 
8.33  per  cent  are  encountered.  Continuing  southward, 
Upper  Clifton  is  reached,  and  from  here  a  magnificent 
view  of  Camps  Bay  and  the  range  of  mountains  known  as 
the  Twelve  Apostles  is  obtained.  From  here  a  gradual 
descent  brings  the  traveler  past  the  old  Toll  House  to 
Camps  Bay,  where  the  track  leaves  the  center  of  the  road- 
way and  is  laid  on  land  purchased  by  the  company  along 
the  side  of  the  Victoria  Road  for  a  distance  of  nearly  three- 
quarters  of  a  mile  until  the  power  house  is  reached.  The 
land  on  which  this  portion  of  the  tramway  is  laid  forms 
part  of  the  Brighton  estate,  which  was  purchased  by  an- 
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other  company  with  the  object  of  developing  the  land  as  a 
building  estate,  making  roads,  laying  sewers  and  building 
hotels  and  residences.  At  present  Camps  Bay  has  prac- 
tically no  population,  but  with  the  development  of  the 


section  forms  a  junction  with  the  existing  Cape  Town 
Tramways  in  Orange  Street,  passing  along  the  whole 
length  of  Upper  Orange  Street,  past  De  Waal  Park  and 
the  Molteno  Reservoir  to  the  Orangezight  estate,  which, 


CAR  HOUSE 

estate  and  a  cheap  and  rapid  means  of  reaching  Cape  Town 
its  natural  advantages  will  undoubtedly  make  it  in  the 
future  the  finest  residential  and  seaside  resort  in  the  whole 
of  South  Africa. 

Passing  the  power  house  the  tramway  leaves  the  exist- 
ing roadway,  and  is  laid  on  the  estate  before  mentioned. 
Following  a  new  roadway  which  has  recently  been  made 
for  the  purpose  the  most  southerly  point  of  the  tramway  is 
reached  at  Oudekraal,  near  the  aerial 
tramway  which  conveys  the  materials 
to  the  new  reservoir  now  being  con- 
structed on  Table  Mountain,  and 
from  here  it  turns  in  a  northeasterly 
direction,  still  following  the  new  road- 
way, until  the  highest  point  of  the 
tramway  is  attained  at  Kloof  Nek. 
The  altitude  here  is  nearly  80c  ft. 
above  sea  level,  and  one  of  the  finest 
views  in  the  Colony  is  obtained.  To 
the  south  lie  Camps  Bay  and  Oude- 
kraal; to  the  north,  Cape  Town, 
Table  Bay,  and,  in  the  distance,  the 
Blue  Berg  Mountains;  on  the  west  is 
the  Lion's  Head,  and  on  the  east 
Table  Mountain.  The  new  road  ends 
at  Kloof  Nek,  and  again  the  tramway 
is  laid  along  the  center  of  an  existing 
roadway  known  as  the  Kloof  Road. 
The  route  here,  as  regards  grades,  is 
the  heaviest  on  any  part  of  the  sys- 
tem. The  average  grade  from  the 
Kloof  Nek  to  the  terminus  at  Burnside 
Road,  a  distance  of  a  little  over  1]- 
miles,  is  slightly  steeper  than  1  in  12. 
This  is  exceeded  in  places,  there  being 
grades  of  1  in  9  for  short  distances. 
Kloof  Road,  the  northern  terminus  at  Burnside  Road  in 
the  municipality  of  Cape  Town  is  reached.  Junction  is 
here  made  with  the  Cape  Town  tramways.  The  distance 
from  the  Round.  Church  at  Sea  Point  is  roughly  7  miles. 

In  addition  to  the  main  line,  there  are  two  other  short 
sections,  one  running  down  Queen's  Road,  Sea  Point,  to 
the  Sea  Point  Railway  station,  with  a  branch  to  the  Sea 
Point  terminus  of  the  Cape  Town  Tramways,  and  the  other 


POWER  STATION 

like  the  Brighton  estate  at  Camps  Bay,  is  the  property  of 
a  company  whose  object  is  to  develop  the  estate. 

EARTHWORK 

The  earthwork,  which  it  was  necessary  to  undertake 
before  the  actual  work  of  construction  could  be  com- 
menced, was  of  a  very  heavy  nature.  In  addition  to  the 
new  roadway  which  had  to  be  constructed,  more  than  75 


Passing  down  the 
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per  cent  of  the  existing  roads  had  to  be  widened  and 
graded.  The  nature  of  the  ground  throughout  rendered 
excavation  difficult  and  expensive.  In  places  a  clayey 
soil  was  encountered  containing  innumerable  boulders  of 
various  sizes;  the  larger  ones  it  was  necessary  to  blast  and 
split  up  into  smaller  pieces  before  they  could  be  removed. 
In  other  places  a  decomposed  granite  in  all  stages  of  de- 
composition was  met  with,  that  which  was  most  decom- 
posed being  negotiated  with  much  labor  by  means  of 
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picks  and  shovels;  that  in  the  first  stages  of  decomposition 
it  was  necessary  to  blast,  but  the  most  difficult  of  all  was 
that  which  was  only  half  decomposed,  it  being  too  hard 
for  getting  with  a  pick  and  too  soft  and  elastic  for  satis- 
factory blasting,  many  of  the  charges  blowing  out  without 
loosening  the  mass.  In  comparison  to  the  amount  of 
earthwork  to  be  done,  the  proportion  of  blasting  neces- 
sary was  very  great,  the  majority  of  rock  encountered  be- 
ing a  very  hard  blue  granite,  which  as  a  building  stone  is 
equal  to  any  Scotch  granite.  The  bulk  of  the  rock  blasted 
was  again  broken  up,  and  formed  an  excellent  stone  for 
concrete  and  road  ballasting.  The  decomposed  granite 
was  found  to  be  an  excellent  material  for  surfacing:  the 


courses.  On  the  new  road  these  were  of  exceptional 
strength,  measuring  from  6  ft.  to  10  ft.  thick  at  the  base, 
and  from  20  ft.  to  25  ft.  in  height,  crossing  the  deep  sluits 
or  water  courses  on  the  estate. 

TRACK  CONSTRUCTION 

Permanent-way  construction  was  commenced  in  Sep- 
tember, 1900.  The  gage  of  the  tramway  is  4  ft.  8^  ins., 
similar  to  the  Cape  Town  Tramways,  over  whose  lines 
running  powers  have  been  obtained.  Girder  rails  weigh- 
ing 90  lbs.  to  the  yard  have  been  used.  These  are  laid  on 
a  concrete  foundation,  a  strip  of  concrete  6  ins.  deep  and 
18  ins.  wide,  composed  of  5:1  Portland  cement,  being  laid 


roadways,  for  which  purpose  a  considerable  quantity  was 
used. 

Along  the  new  road  many  culverts  were  necessary  to 
carry  off  the  great  quantity  of  water  which  rushes  down 
the  precipitous  slopes  of  Table  Mountain  after  the  heavy 
tropical  rains  known  to  the  Colony.  Additional  culverts 
were  also  necessary  along  the  existing  roads  to  thoroughly 
protect  them  from  the  heavy  rains.  During  the  wet 
season  the  damage  done  to  the  roads  is  considerable, 
owing  to  the  non-absorbent  nature  of  the  ground.  Pro- 
vision has  to  be  made  for  carrying  off  most  of  the  rainfall 
by  frequent  and  capacious  drains  and  culverts.  Should 
by  any  chance  the  culverts  become  blocked  the  conse- 
quences might  be  serious.  Massive  retaining  walls  were 
also  constructed  consisting  of  dry  stonework  laid  in 


under  each  rail.  Karri  wood  paving  has  been  laid  for  a 
width  of  1  ft.  10  ins.  on  each  side  of  the  track,  and  a  9-in. 
toothing  course  along  the  inner  side  of  each  rail.  The 
rail-joints  are  each  bonded  with  two  No.  000000  S.  W.  G. 
(a  trifle  larger  than  No.  0000  B.  &  S.)  "Neptune"  rail- 
bonds.  Special  cast  steel  points  or  switches  8  ft.  8  ins.  long 
and  1  in  9  crossings  have  been  used.  , 

OVERHEAD  EQUIPMENT 

The  side  wire  system  has  been  adopted.  The  poles  are 
of  mild  steel  tapered  from  7  ins.  at  the  base  to  ins.  in 
diameter  at  the  top,  with  ornamental  base  castings,  brack- 
ets, etc.,  which,  although  not  elaborate,  have  a  pleasing 
effect,  and  contrast  favorably  with  the  plain  poles  on  the 
existing  Cape  Town  Tramways.   The  height  of  the  trol- 


March  r,  1902.] 


STREET  RAILWAY  JOURNAL. 


285 


ley  wire  is  18  ft.  6  ins.  above  rail  level.  The  arms  vary  in 
length  from  6  ft.  6  ins.  to  15  ft.,  according  to  the  width 
of  the  road,  and  the  average  distance  of  the  furthest  trol- 
ley wire  from  the  center  of  the  track  is  10  ft.  Owing 
to  the  number  of  curves,  it  has  been  found  necessary  to 
run  the  trolley  wire  partly  on  one  side  of  the  road  and 
partly  on  the  other,  to  allow  of  the  poles  being  fixed  in 
the  most  suitable  positions.  As  many  of  the  curves  are  of 
very  sharp  radii,  it  will  be  readily  understood  that  the 
wiring  of  these  required  considerable  care  to  avoid  the 
use  of  a  large  number  of  poles  or  the  angles  of  the  trolley 
wire  being  too  acute.  There  is  very  little  tangent  on  the 
route,  and  it  is  undoubtedly  one  of  the  most  tortuous  and 
heavily  graded  systems  ever  equipped  on  the  overhead 
system.  The  trolley  wire  used  is  No.  o  B.  W.  G.  hard- 
drawn  copper. 

GENERATING  STATION 

The  generating  station  and  car  house  is  situate  at  Camps 
Bay,  almost  at  the  extreme  south  of  the  system.  This 
position  was  chosen  as  the  most  suitable,  owing  to  its 
proximity  to  the  sea,  from  which  water  is  drawn  for  con- 
densing purposes;  also  to  the  fact  that  a  continuous  supply 
of  fresh  water  for  boiler  feed  is  obtainable  from  a  spring, 
a  small  stream  flowing  therefrom  down  Table  Mountain. 


SWITCHBOARD 


Its  position  is  fairly  central,  being  near  the  apex  of  a 
triangle  formed  by  the  two  branches  of  the  system. 

The  engine-room  is  94  ft.  x  42  ft.,  and  consists  of  two 
floors  and  a  condenser  pit.  An  overhead  traveling  crane, 
arranged  for  hand-power  and  capable  of  lifting  10  tons, 
runs  the  whole  length  of  the  engine-room,  and  has  a  lift  of 
16  ft.  The  boiler  house  is  94  ft.  long  x  43  ft.  5  ins.  wide. 
The  car  house,  which  is  also  part  of  the  same  buildings,  is 
136  ft.  long  x  94  ft.  wide,  with  eight  lines  of  track,  four  of 
which  have  pits  running  their  entire  length.  At  the  en- 
trance to  the  car  house  are  offices,  messroom  and  stores. 

The  generating  plant  consists  of  two  direct-coupled 
400-kw  sets.  The  engines  are  of  the  cross-compound 
type,  capable  of  developing  720  brake-hp  with  a  steam 
pressure  of  150  lbs.  at  the  cylinders  when  running  at  90 
r.  p.  m.  The  main  shafts  are  19  ins.  in  diameter,  and  on 
these  the  generators  and  fly-wheels  are  keyed.  The  latter 
are  18  ft.  in  diameter,  and  weigh  about  24  tons.  The  cylin- 
ders are  fitted  with  Corliss  automatic  valve  gear.  The 
contractors  for  the  whole  of  the  plant  and  equipment  were 
Dick,  Kerr  &  Company,  Ltd.,  London.  The  generators 
were  built  for  them  by  the  English  Electric  Manufacturing 
Company,  Ltd.,  Preston,  at  whose  works  they  were  put 
through  a  most  severe  test  by  the  engineers  of  the  com- 


pany, Alfred  Dickinson  &  Company,  Birmingham,  who 
were  highly  satisfied  with  the  way  in  which  their  specifica- 
tion had  been  met. 

The  switchboard  consists  of  nine  panels,  of  which  three 


DOUBLE  TRUCK  OPEN  CAR 


are  generator  panels,  three  feeder  panels,  one  a  station 
panel,  one  a  lighting  panel  and  one  a  leakage  panel.  Two 
of  the  generator  panels  only  are  in  use,  the  other  being  a 
spare  panel.  Each  is  fitted  with  a  positive  and  negative 
quick-breaking  switch  capable  of  carrying  1000  amps.,  a 
magnetic  circuit  breaker  and  an  ammeter  reading  from 
zero  to  1200  amps.  Two  of  the  feeder  panels  are  in  use, 
the  other  being  held  in  reserve.  Each  is  fitted  with  an 
automatic  circuit  breaker  of  the  same  type  as  those  used  on 
the  generator  panels,  an  ammeter  reading  up  to  500  amps., 
and  a  quick  break  switch  for  connecting  feeder  to  bus-bar. 
The  main  station  panel  is  fitted  with  a  main  ammeter 
reading  up  to  3000  amps.,  on  which  the  total  output  of  the 
station  is  constantly  shown,  and  a  recording  wattmeter. 
It  is  also  fitted  with  a  recording  voltmeter  with  a  working 
pressure  of  550  volts.  The  leakage  panel  contains  all  the 
instruments  necessary  for  testing  for  leakage,  etc.  The 


DOUBLE-DECKED  CAR  USED  IN  CAPE  TOWN 

lighting  panel  is  arranged  for  six  50-amp.  double-pole 
circuit  switches,  with  fuses  and  throw-over  switches. 

In  the  condenser  pit  are  two  surface  condensers  with 
combined  air  and  circulating  pumps.  These  are  of  the 
Admiralty  type  manufactured  by  the  Wheeler  Condenser 
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Company,  specially  adapted  for  using  sea  water.  The 
sea  water  is  supplied  to  the  condensers  by  means  of  large 
cast-iron  pipes,  which  are  carried  well  out  beyond  low- 
water  mark.  To  avoid  the  danger  of  seaweed  being  drawn 
up  into  the  condensers  the  suction  pipe  has  been  inter- 
cepted on  the  shore  by  a  pump  built  in  concrete  carried 


END  VIEW  OF  SPRINKLER  AND  FREIGHT  CAR 

well  down  below  low-water  level,  which  is  easily  kept 
clear. 

In  the  boiler  house  are  two  water-tube  boilers,  each 
with  a  heating  surface  of  3654  s'q.  ft.,  and  capable  of  evap- 
orating 12,000  lbs.  of  water  per  hour  under  normal  condi- 
tions. Each  boiler  is  fitted  with  a  dead-weight  safety 
valve  and  a  spring  valve  set  to  blow  off  at  160  lbs.  pressure. 
The  boilers  are  fed  by  means  of  two  compound  non-con- 


and  are  placed  in  cast-iron  troughs  18  ins.  below  the  sur- 
face and  surrounded  with  bitumen.  The  main  cables  are 
laid  in  half-mile  sections,  and  at  the  junction  of  each  sec- 
tion a  feeder  pillar  is  placed,  in  which  the  cables  are  con- 
nected to  a  bus-bar,  and  from  thence  to  the  trolley  wires  in 
the  usual  manner. 

ROLLING  STOCK 

The  cars  are,  in  general,  of  the  single-deck  double-truck 
type,  part  being  ordinary  cross-bench  open  cars,  and  part 
are  of  the  combined  type.  The  former  have  a  seating 
capacity  of  sixty-five  passengers,  and  the  latter  of  fifty- 
four.  The  length  of  car  is  40  ft.  3  ins.,  width  7  ft.  6  ins., 
and  height  inside  8  ft.  They  were  built  for  Dick,  Kerr  & 
Company,  Ltd.,  by  the  Electric  Railway  &  Tramway  Car- 
riage Works,  Preston,  and  shipped  to  Cape  Town  com- 
pletely finished,  the  only  work  to  be  done  before  they  could 
commence  to  run  being  to  mount  them  on  the  trucks, 
connect  the  wiring  and  fix  the  trolley  poles.  So  popular 
has  Camps  Bay  already  become  that  the  company  expects 
that  the  present  equipment  of  cars  will  shortly  be  found 
too  few  to  cope  with  the  traffic.  The  car  bodies  are  mounted 
on  double  trucks,  each  truck  being  equipped  with  two 
motors,  one  on  each  axle.  The  motors  are  of  the  four-pole 
type,  each  of  25  brake-hp,  so  that  each  car  is  capable  of 
developing  100  brake-hp,  this  having  been  considered 
necessary  to  effectually  cope  with  the  heavy  grades  on  the 
system.  The  brakes  have  also  received  very  careful  con- 
sideration, three  brakes  having  been  fitted,  viz.:  a  hand- 
brake, with  a  brake-block  on  each  of  the  eight  truck 
wheels,  an  air-brake  acting  in  conjunction  with  the  hand- 
brake, and  an  auxiliary  or  shoe-brake.  In  addition  to 
these,  it  is  also  possible,  by  throwing  over  the  reversing 
switch,  to  convert  the  motors  into  generators,  thus  en- 
abling them  to  act  as  a  powerful  emergency  brake.  The 
cars  are  to  be  operated  from  either  end. 

Two  of  the  accompanying  engravings  show  a  side  and  end 
view  of  a  sprinkler  car  also  built  by  the  Electric  Railway  & 


SIDE  VIEW  OF  COMBINATION  SPRINKLER  AND  FREIGHT  CAR 


densing  duplex  feed  pumps  working  at  a  pressure  of  160 
lbs.,  and  capable  of  delivering  24,000  lbs.  of  water  per 
hour  against  a  boiler  pressure  of  160  lbs.  Before  being 
pumped  into  the  boilers  the  feed-water  is  passed  through 
a  fuel  economizer  containing  288  pipes  fixed  in  the  main 
flue.  The  chimney  stack  is  125  ft.  in  height  and  5  ft. 
inside  diameter  at  the  top.  A  work  shop  is  equipped  with 
the  necessary  machine  tools  for  the  purpose  of  carrying  out 
repairs,  viz.:  a  large  screw-cutting  lathe,  wheel  lathe,  wheel 
press,  drilling  machines,  grindstone,  smiths'  hearth  and 
fan,  the  whole  being  driven  by  an  electric  motor. 

FEEDERS 

The  feeder  cables  are  laid  underground.  They  are  lead- 
covered  and  insulated  with  paper  and  vulcanized  rubber, 


Tramway  Carriage  Works  for  this  road.  As  will  be 
noticed,  the  sprinkler  is  a  novel  type,  in  that  it  combines 
the  properties  of  a  sprinkler  and  a  freight  car.  The  tanks 
for  holding  water  are  at  each  end  of  the  body  over  the 
trucks,  while  the  ample  cab  and  vestibule  at  the  end  provide 
plenty  of  room  for  the  motorman.  The  water  is  received 
through  an  inlet  in  the  forward  end  of  the  car.  The  sides 
of  the  central  compartment  are  hinged,  and  can  be  swung 
down,  allowing  plenty  of  room  for  the  largest  baggage, 
and  even  cattle.  The  car  is  mounted  on  double  trucks  like 
the  rest  of  the  equipment. 

An  engraving  of  a  single-truck,  double-deck  car 
used  by  the  Cape  Town  Tramway  Companies,  Ltd., 
is  also  shown  on  the  preceding  page. 
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The  extensive  urban  and  interurban  roads  in  and  be- 
tween the  towns  of  Providence  and  those  adjoining  have 
been  so  rapidly  developed  in  the  last  few  years  that  the 
present  power  supply  has  become  entirely  inadequate. 
For  a  long  time  the  management  has  been  proposing  to 
enlarge  its  power-generating 
facilities,  but  it  has  been  the 
misfortune  of  the  engineers 
to  be  held  up  in  many  ways. 
It  was  at  first  proposed  to  en- 
large the  plant  on  Perry 
Street,  but  owing  to  the 
fancy  price  which  was  placed 
on  the  adjoining  property  by 
the  company's  neighbors, 
who  thought  that  the  railway 
company  was  obliged  to  ex- 
tend in  this  manner,  the 
proposition  was  abandoned 
and  a  new  location  selected 
on  Manchester  Street,  en- 
tirely distinct,  though  near 
to  the  old  station.  The 
lot  which  the  company  has 
obtained  for  this  purpose 
is  a  fine  piece  of  dock  prop- 
erty on  the  Providence  River, 
with  every  facility  for  obtain- 
ing coal,  condensing  water, 
etc.,    at    hand.    Owing  to 

the  fact  that  the  buildings  on  the  surrounding  docks  are 
rather  old  and  inflammable,  every  precaution  against  dan- 
ger from  fire  will  be  taken  in  the  construction  of  the  build- 
ing, but  in  other  respects  the  situation  is  an  ideal  one  for 
the  purposes  of  the  company,  and  one  of  the  most  up-to- 


the  Rhode  Island  Suburban  Railway  Company  and  its 
allied  lines  will  have  at  their  command  power  facilities  for 
the  most  efficient  operation  of  the  system.  The  contracts 
for  the  building  have  been  let  by  the  company  and  the 
foundations  are  already  nearly  completed.  Those  for  the 
steel  skeleton  work  for  the  superstructure  have  been 
placed  with  the  New  England  Structural  Company,  of 
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END  ELEVATION  OF  POWER  STATION 


Boston,  who  will  erect  the  frame  of  the  building  during 
the  next  six  months.  The  contract  for  the  erection  of 
the  remainder  of  the  superstructure,  which  will  be  of  the 
first  quality  red  brick  with  granite  trimmings,  has  been 
awarded  to  Horton  &  Hemenway,  of  Providence,  and 
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date  plants  for  the  economical  production  of  electric  power 
has. been  designed  and  is  now  under  construction. 

The  accompanying  engravings,  which  were  made  from 
the  working  drawings  of  the  company,  give  a  very  good 
general  idea  of  the  exterior  and  interior  of  the  station  when 
completed.  As  will  be  seen  from  the  most  cursory  glance 
at  these  drawings,  the  engineers  of  the  company  have  in- 
corporated in  their  designs  the  most  approved  modern 
methods  of  steam  generation  and  utilization,  and  in  about 
a  year  from  this  date,  or  at  the  outside  a  year  and  a  half, 


will  of  course  immediately  follow  the  erection  of  the  steel 
superstructure. 

The  foundations  are  composed  of  about  5500  piles,  sup- 
porting a  monolithic  mass  of  Portland  cement  concrete  4 
ft.  thick,  the  piles  and  concrete  being  surrounded  by  a 
wall  of  sheet  piling  made  up  of  hard  pine  timber  6  ins. 
thick,  splined,  and  driven  to  a  depth  of  40  ft.  below  the 
surface.  The  contract  for  this  foundation  work  was  placed 
with  F.  E.  Shaw,  of  Providence,  last  September,  and,  as 
stated  above,  is  nearly  finished.    The  strata  underlying 
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the  power  station  is 
made  of  about  13  ft. 
of  filling  material,  26 
ft.  original  soft  shore 
mud,  3  ft.  or  4  ft.  of 
a  harder  strata,  com- 
posed of  sand  and 
gravel,  and  then  a 
varying  depth  of  fair- 
ly stiff  clay  overlying 
hardpan.  The  founda- 
tion piles  driven  vary 
from  50  ft.  to  60  ft.  in 
length,  and  are  driven 
well  into  the  clay.  It 
is  expected,  although 
there  is  a  large  strata 
of  soft  material  be- 
neath the  building, 
that  the  sheet  piling 
will  prevent  any  vi- 
bration. 

Beneath  the  founda- 
tions of  the  building 
are  constructed  two 
water  conduits,  of 
sufficient  size  for  a 
man  to  walk  through, 
to  furnish  water  for 
condensing  purposes 
and  to  discharge  the 
water  after  it  has  been 
used.  These  conduits 
extend  to  the  channel 
of  the  Providence 
River.  Under  the 
building  these  water- 
ways are  made  of 
concrete;  between  the 
building  and  the  riv- 
er they  are  timber 
flumes.  A  screen 
chamber  is  placed  in 
the  intake.  There  are 
also  foundations  for 
the  coal-h  o  i  s  t  i  n  g 
tower,  which  will  be 
erected  at  the  water's 
edge  upon  the  wharf. 
These  are  shown  in 
the  plan  of  the  station 
at  the  river  end  of  the 
boiler  room,  although 
they  are,  of  course, 
at  a  considerably 
lower  level  than  that 
of  the  rest  of  the  plan 
shown  in  that  engrav- 
ing. 

The  building  has 
been  designed  so  as 
to  have  a  massive  ap- 
pearance, indicative 
of  its  purpose,  and  the 
architectural  treat- 
ment has  been  in  ex- 
tremely good  taste. 
The  steel  framework, 
which   will  weigh 
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about  1300  tons,  will  support  the  various  floors  and  roof, 
and  also  the  coal  pocket  above  the  boiler  room.  The 
floors  will  be  composed  partly  of  steel  trough  flooring, 
carrying  concrete  with  granolithic  surface,  and  partly  of 
steel  beams,  supporting  what  is  known  as  expanded  metal 
floor  construction.  Ihe  coal  pocket  will  be  lined  with 
expanded  metal  and  concrete  construction,  and  also  have 
a  granolithic  surface,  with  steel-framed  and  masonry- 
arched  end  walls.  It  is  supported  on  48-in.  steel  plate 
girders. 

The  doors  and  the  windows,  including  frames  and  sash, 
will  be  of  copper  construction,  and  the  glazing  is  to  be  of 
wired  glass,  making  a  structure  perfectly  fireproof.  The 
roof,  which  is  supported  on  steel  trusses,  is  of  expanded 
metal  construction  covered  with  tar  and  gravel,  with  cold- 
rolled  copper  gutters  at  the  edges.    Besides  that  used  in 
the  doors,  window  casings  and  sashes,  etc.,  a  large  amount 
of  copper  is  used  for  cornices  and  other  trimmings.  The 
arrangement  of  the  smaller  rooms  is  shown  on  the  plan 
of  the  engine-room  floor.    There  is  a  sim- 
ilar arrangement  in  the  basement.  Toilet 
and  locker  rooms  are  provided  for  the  em- 
ployees, the  engineers'  accommodations  be- 
ing separate  from  those  of  the  firemen.  / 
The  plan  shows  the 
position  and  size  of 
the  stock  room,  etc., 
on  that  floor.  Light- 
ing   is    effected  by 


means  of  large  sky- 
lights and  monitors 
in  the  roof. 

There  will  be  in- 
stalled a  system  of 
c  o  a  1-handling  ma- 
chinery,  so   that  it 


will  not  be  necessary  to  move  either  coal  or  ashes 
by  hand  from  the  time  it  is  taken  out  of  the  vessel 
at  the  dock  until  the  ashes  are  loaded  into  wagons 
to  be  carried  away.  The  coal  conveyer  will  be  of  the  type 
known  as  the  gravity  bucket  conveyer,  but  at  the  time  of 
writing  contracts  therefor  have  not  been  given  out.  All 
coal  is  dumped  into  a  hopper  in  the  hoisting  tower.  If 
will  first  pass  through  crushers,  then  to  a  weighing  hopper 
to  be  weighed,  then  into  a  conveyer,  which  will  transport 
it  into  the  power  house  over  the  coal  pockets,  into  which 
it  will  be  dumped.  The  coal  will  then  pass  down  through 
spouts  and  over  weighing  apparatus  to  the  fire,  later  pass- 
ing out  as  cinders  and  ashes  into  a  conveyer,  which  passes 
along  underneath  the  grates  to  an  ash  bin  or  pocket  lo- 
cated in  the  hoisting  tower.  The  different  machines  con- 
nected with  this  coal  handling,  the  hoister,  the  crusher  and 
the  conveyer  apparatus,  will  all  be  electrically  driven. 

The  coal  will  be  burned  on  electrically  driven  Roney 
mechanical  stokers,  furnished  by  Westinghouse,  Church, 
Kerr  &  Company,  New  York.  The  gases  from  the  fires 
will  be  conducted  through  flues  either  directly  through  or 
over  economizers  made  by  the  Green  Fuel  Economizer 
Company,  Matteawan,  N.  Y.,  so  that  the  heat  in  these 
gases  may  be  utilized  to  heat  the  feed-water.  Provision 
has  been  made  and  foundations  constructed  for  the  erec- 
tion of  a  stack  300  ft.  high  and  an  interior  diameter  of  16 
ft.,  but  at  first  there  will  be  erected  a  mechanical  draft  plant 
with  a  steel  stack  10  ft.  in  diameter  which  will  ex- 
tend only  a  short  distance  above  the  roof  of  the  build- 
ing. This  mechanical  draft  plant  consists  of  two  fans 
14  ft.  in  diameter,  and  two  engines  for  driving  the 
same,  and  they  can  be  operated  independently  or  together 
to  provide  necessary  draft.   It  is  expected  that  the  stokers 
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will  practically  do  away  with  the  smoke  nuisance.  The 
apparatus  of  this  plant  will  be  supplied  by  Westinghouse, 
Church,  Kerr  &  Company. 

The  boilers,  eight  in  number,  are  arranged  in  four  bat- 
teries of  1000  hp  each.  They  are  of  the  water-tube  type, 
and  made  by  the  Babcock  &  Wilcox  Company,  New  York 
City.  Gleaner  feed-water  heaters  will  be  used  in  addition 
to  the  economizers,  and  Worthington  feed-pumps  supply 
the  boilers. 

The  steam  piping  was  contracted  for  by  the  General  Fire 
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Extinguisher  Company,  of  Providence.  The  plan  shows 
the  general  layout  of  this  piping  system,  which  is  made  of 
lap-welded  Bessemer  steel  pipe,  in  no  place  less  than  §  in. 
thick.  The  flanges  are  welded  on  and  corrugated  copper 
gaskets  are  used  throughout.  The  valves  will  be  furnished 
by  the  Chapman  Valve  Manufacturing  Company,  of  Indian 
Orchard,  Mass.  Before  being  erected  each  section  of  piping 
will  be  tested  under  500  lbs.  hydraulic  pressure.  The 
Iiolly  gravity  return  system  and  steam  loop  will  be  in- 
stalled to  return  condensed  steam  to  the  boilers.  The  free 
exhaust  pipes  are  of  the  spiral  riveted  type. 

The  engine  room  will  contain  four  direct-connected 
units,  three  of  which  are  new  and  the  fourth  now  in  opera- 
tion in  the  Eddy  Street  station.   This  will  be  removed  to 
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the  new  power  house  after  it  has  been  sufficiently  com-  lias  cylinders  28  ins.  and  54  ins.,  with  stroke  of  48  ins.  The 
pleted  to  carry  the  load.  The  engines  for  the  generators  engines  will  be  run  condensing,  Blake  condensers  having 
have  been  constructed  by  the  Filer  &  Stowell  Company,     been  ordered.    These  engines  are  so  arranged  as  to  go 


Milwaukee,  Wis.,  and  are  of  the  horizontal  compound  directly  opposite  each  battery  of  boilers,  and  the  steam 
type.  The  three  new  engines  have  cylinders  32  ins.  piping  and  condenser  piping  connections  are  of  the  short- 
and  64  ins.,  with  stroke  of  54  ins.    The  other  engine     est  possible  length.    The  three  new  generators  will  be  of 
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1500  kw  capacity,  and  together  with  the  one  which  it  is 
proposed  to  move  from  the  old  to  the  new  house,  which 
is  of  1250  kw  capacity,  make  the  full  complement  for  the 
new  house.  These  generators  are  all  constructed  by  the 
General  Electric  Company,  of  Schenectady,  N.  Y.,  which 
will  also  provide  the  new  switchboard,  etc. 

It  is  proposed  to  erect  and  put  in  operation  under  tem- 
porary housing  a  portion  of  this  plant  previous  to  the  com- 
pletion of  the  building  structure.    Nearly  all  of  the  ma- 


Meeting:  of  the  Executive  Committee  of  the  A.  S.  R.  A. 

The  executive  committee  of  the  American  Street  Rail- 
way Association  held  its  first  meeting  since  its  election 
at  the  Cadillac  Hotel,  Detroit,  on  Monday,  Feb.  24,  1902. 
There  were  present  the  president,  H.  H.  Vreeland;  first 
vice-president,  Charles  W.  Wason;  second  vice-president, 
Elwin  C.  Foster;  third  vice-president,  H.  M.  Sloan;  secre- 
tary and  treasurer,  T.  C.  Penington,  and  the  following 
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chinery  has  been  delivered,  and  it  is  hoped  that  this  can 
be  done  within  a  very  few  months.  The  company  owns 
sufficient  land  at  the  back  of  the  station  to  enable  the 
duplicating  of  the  equipment  in  future,  at  the  same  time 
using  the  proposed  stack,  which  will  then  be  in  the  center 
of  the  building.  The  general  features  and  details  of  the 
plant,  including  foundations,  superstructure  and  coal 
handling,  have  been  designed  in  the  office  of  George  B. 
Francis,  chief  engineer  of  the  Rhode  Island  Suburban 
Railway  Company. 

 ♦♦♦  

The  construction  of  the  Kalgoorlie  Electric  Tramway, 
which  is  to  connect  Kalgoorlie  and  Boulder,  Australia,  has 
been  begun.  All  material  to  be  used  in  building  the  line  is 
on  the  ground,  and  the  purpose  is  to  rush  the  construction 
work.  The  company  now  has  a  car  house  under  way,  but 
will  not  erect  a  power  station,  arrangements  having  been 
made  with  the  Kalgoorlie  Electric  Lighting  Corporation  to 
supply  power. 



The  Senate  of  New  York  has  passed  the  Pennsylvania 
Railroad  Tunnel  bill,  which  permits  the  city  of  New  York 
to  grant  a  franchise  to  the  Pennsylvania  Railroad  to  tunnel 
the  East  and  North  Rivers  from  the  Jersey  shore  and  main- 
tain terminals  on  Manhattan  and  Long  Island,  and  adds 
that  the  city  shall  receive  a  reasonable  annual  compensation 
and  that  the  period  of  revaluation  shall  not  lie  longer  than 
twenty-five  years. 


members:  Walton  H.  Holmes,  of  Kansas  City,  Mo.;  Daniel 
B.  Dyer,  of  Augusta,  Ga.;  T.  J.  Nicholl,  of  Rochester, 
N.  Y.,  and  George  W.  Dickinson,  of  Seattle,  Wash. 
The  only  absentee  was  John  A.  Riggs,  of  Reading,  Pa., 
who  was  detained  by  pressure  of  business.  The  com- 
mittee was  met  by  J.  C.  Hutchins,  vice-president  of  the 
Detroit  United  Railway  Company,  who  conferred  with  the 
committee  in  relation  to  the  plans  for  the  fall  convention. 
His  assistant,  A.  A.  Stanley,  general  superintendent  of  the 
United  Company,  was  also  present. 

The  treasurer  presented  a  full  and  complete  report  of 
the  finances  of  the  association,  the  salient  feature  of  which 
was  the  excellent  condition  of  the  treasury,  which  showed 
cash  in  bank  $11,081.29,  and  a  present  membership  in  the 
association  numbering  187.  Mr.  Penington  reported  that 
twenty-five  new  members  joined  the  association  during  the 
past  year,  while  seventeen  retired,  leaving  a  net  gain  of 
eight. 

One  of  the  suggestions  considered  by  the  committee  was 
that  the  association  arrange  for  an  information  and  general 
investigation  bureau  for  the  benefit  of  the  members.  This 
had  been  requested  by  several  members  of  the  association, 
but,  after  full  discussion  of  the  subject,  the  committee 
decided  that  it  could  not  properly  take  action  on  this  mat- 
ter, as  the  policy  of  the  association  was  that  such  subjects 
be  referred  to  the  individual  members  for  decision.  A 
proposal  was  also  made  to  change  the  method  of  renting 
floor  space  in  the  convention  hall,  but  the  committee 
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unanimously  decided  that  the  present  plan  be  continued 
without  change. 

After  luncheon  an  inspection  was  made  of  the  Light 
Guard  Armory  in  Detroit,  which  had  been  suggested  as 
a  place  for  holding  the  convention  proceedings  and  the 
display  of  exhibits. 

Upon  convening,  it  was  resolved  that  the  armory  be 
selected  for  such  purpose,  and  that  Wednesday,  Thursday 
and  Friday,  Oct.  8,  9  and  10,  1902,  be  adopted  as  the  meet- 
ing dates,  with  a  reservation  that  Thursday,  Oct.  9,  be  set 
apart  especially  for  the  exhibition  of  supplies,  and  that  no 
regular  proceedings  be  held  on  that  day.  The  time  for 
holding  the  annual  banquet  was  also  fixed  upon  as  the 
evening  of  Friday,  Oct.  10,  1902,  at  the  Cadillac,  which 
hotel  was  also  selected  as  the  headquarters  of  the  associa- 
tion. 

On  motion  of  Mr.  Holmes,  it  was  resolved  that  the 
standing  committee  on  rules  be  appointed  by  the  presi- 
dent. The  committee  was  also  unanimously  of  the  opinion 
that  the  topics  and  papers  to  be  read  should  hereafter  be 
assigned  directly  to  members  of  the  association,  and  not  to 
special  officers  of  the  different  corporations.  Seven  sub- 
jects were  selected  and  the  following  designations  made: 

1.  "Registration  of  Transfers,"  Cincinnati  Traction 
Company,  of  Cincinnati,  Ohio. 

2.  "Benefit  Associations,"  Metropolitan  Street  Railway 
Company,  of  New  York. 

3.  "Discipline  of  Employees  by  the  Merit  System," 
Metropolitan  Street  Railway  Company,  of  Kansas  City, 
Mo. 

4.  "Transportation  of  Light  Express  and  Parcels,"  De- 
troit United  Railway  Company,  of  Detroit,  Mich. 

5.  "Steam  Turbines  and  Rotary  Engines,"  Boston  Ele- 
vated Railroad  Company,  of  Boston,  Mass. 

6.  "Signals  for  Urban  and  Interurban  Railways,"  Union 
Traction  Company,  of  Anderson,  Ind. 

7.  "Settlement  of  Damage  Claims,"  Chicago  City  Rail- 
road Company,  of  Chicago,  111. 

On  motion  of  Mr.  Foster,  the  secretary  was  directed  to 
write  members  urging  the  attendance  of  their  repre- 
sentatives under  such  instructions  that  their  presence  in 
the  convention  hall  at  the  discussions  should  be  obligatory. 

After  the  business  meetings  of  the  committee  were  con- 
cluded, Mr.  Hutchins,  of  the  Detroit  United  Railway  Com- 
pany, acted  the  part  of  host  to  the  visiting  members  of 
the  committee  at  a  delightful  dinner  at  the  Detroit  Club, 
and  afterward  during  a  pleasurable  visit  to  the  Yontodago 
Club. 

The  armory  hall  selected  for  the  meetings  has  ample 
space  for  the  exhibits  and  meetings  of  the  association,  and 
is  within  easy  riding  distance  of  the  Cadillac  and  other 
leading  hotels  of  Detroit.  It  is  understood  that  the  local 
committee  is  arranging  very  pleasurable  social  features  for 
the  entertainment  of  the  visiting  delegates  in  October,  and, 
as  Detroit  is  a  very  attractive  city,  particularly  during  the 
early  autumn,  ample  opportunity  will  be  given  for  many 
enjoyable  excursions. 




The  Electric  Fountain  Company  of  America 


The  well-known  firm  which  formerly  went  under  the  name  of 
the  Darlington  Electric  Fountain  &  Supply  Company  has  been 
reorganized  and  incorporated  under  the  laws  of  Delaware  as 
the  Electric  Fountain  Company  of  America,  the  new  company 
taking  over  the  entire  business  which  has  been  built  up  by  Fred- 
eric W.  Darlington,  formerly  the  head  of  the  old  company  and 
now  the  president  of  the  new  one.  Mr.  Darlington's  familiarity 
with  the  fountain  business  is  well  known  to  all  street  railway  men 
whose  attention  has  been  directed  toward  improving  street  rail- 
way parks  or  pleasure  resorts  by  the  addition  of  that  entertaining 


feature,  the  illuminated  fountain,  and  it  has  been  largely  due  to 
his  skill  and  energy  that  the  electric  fountain  has  the  position 
as  an  attraction  that  it  now  holds.  Besides  the  design  and  con- 
struction of  illuminated  and  other  types  of  fountains,  the  large  fac- 
tory which  the  company  intends  to  build  will  have  a  sufficient 
capacity  for  the  supplying  of  all  kinds  of  specialties  in  hydraulic 
apparatus,  such  as  fire  nozzles,  automatic  valves,  etc.  It  is 
understood  that  the  company  not  only  has  options  on  several 
patents  in  the  fountain  line,  but  that  Mr.  Darlington  is  now  at 
work  upon  several  ingenious  improvements.  Among  these  may 
be  mentioned  an  attachment  whereby  musical  effects  can  be  pro- 
duced in  combination  with  those  of  light  and  water.  The  com- 
pany is  already  on  a  good  financial  footing  and  it  intends  to  erect 
in  the  near  future  the  manufacturing  plant  which  will  be  necessary 
for  carrying  on  its  business.  Among  those  of  other  consulting 
engineers,  the  services  of  Luther  Stieringer  have  been  secured, 
and  his  reputation  as  an  expert  designer  of  artistic  effects  guaran- 
tees all  work  with  which  he  is  in  any  way  connected.  The  offices 
of  the  Electric  Fountain  Company  of  America  are  in  Philadel- 
phia. 


A  Remedy  for  Flat  Wheels 


WHEEL  TRUEING  SHOE 


Every  railway  manager  is  familiar  with  the  expense  attendant 
upon  the  repair  of  flat  wheels.  The  maintenance  account  of  the 
rolling  stock  of  a  road  always  has  a  large  item  which  is  devoted 
to  the  repair  of  this  most  annoying  and  inevitable  effect  of  wear, 
and  the  device  shown  in  the  accompanying  illustration  has  been 
perfected  with  the  idea  of  remedying  to  as  great  an  extent  as  is 
possible  the  troubles  following  the  development  of  a  flat  spot  on 
the  wheels.  The  greatest  source  of  expense  is  of  course  in  remov- 
ing the  wheels  from  a  car  and  eliminating  the  flat  by  grinding  the 
wheel  down;  but  a  not  less  objectionable  feature  of  this  process 
is  the  temporary  throwing  of  the  car  out  of  commission,  a  very 
serious  obstacle  to  satisfactory  operation  on  many  roads  whose 
car  equipment  is  not  of  sufficient  size  to  render  the  disabling  of 
three  or  four  a  matter  of  inconsiderate  proportions.  The  device  il- 
lustrated, which  will  be  seen  to  differ  but  slightly  in  outline  from 
an  ordinary  brake-shoe,  is  made  by  the  Car  Wheel  Trueing  Brake 

Shoe  Company,  of  Buffalo. 
N.  Y.,  and  contains  in  its 
face  three  insets  of  carborun- 
dum, one  of  the  hardest  sub- 
stances known  to  the  me- 
chanical arts.  After  many 
experiments  with  abrading 
materials  of  all  kinds,  includ- 
ing emery,  corundum,  etc.,  it 
was  found  by  the  company 
that  the  most  efficient  grind- 
ing results  were  obtained  by 
the  use  of  pure  carborundum, 
and  this  substance  was  ac- 
cordingly adopted.  The  company  states  that  it  has  secured 
the  exclusive  right  from  the  manufacturers  of  carborundum 
to  use  it  for  this  class  of  work,  so  that  this  will  be  the  only 
shoe  having  carborundum  abrading  blocks.  These  insets  are 
so  formed  that  when  pressed  against  the  surface  of  a  rotating 
wheel  an  even  grinding  action  is  produced  which  trues  the  wheel 
up  to  its  original  shape  no  matter  in  what  condition  it  may  be 
before  the  application  of  the  device.  The  insets  of  carborundum, 
as  will  be  seen,  are  placed  sufficiently  far  apart  and  are  of  an  ad- 
vantageous shape  to  allow  all  dirt  and  grindings  from  the  wheel 
to  escape  freely,  so  that  there  is  no  possibility  of  the  surface  of  the 
carborundum  blocks  being  prevented  from  coming  into  close  con- 
tact with  the  tread  of  the  wheel  being  trued. 

The  manner  of  using  this  ingenious  piece  of  apparatus  is  ex- 
tremely simple.  The  car  under  which  a  flat  wheel  has  developed 
is  run  over  the  pits  of  the  car  house  long  enough  to  remove  a 
pair  of  ordinary  brake-shoes  and  substitute  a  pair  of  those  con- 
taining the  carborundum  blocks.  It  is  then  put  back  into  service 
and  every  time  that  the  motorman  applies  his  brake  the  wheel  is 
partially  ground.  As  soon  as  the  flat  has  disappeared,  which 
depends  upon  the  class  of  service  upon  which  the  car 
is  being  used  and  the  frequency  of  the  stops  and  grades,  the 
car  is  again  run  over  the  pits  and  the  original  brake-shoes  re- 
placed. It  is,  of  course,  desirable  to  always  use  the  grinding 
shoes  in  pairs  so  that  the  two  wheels  on  one  axle  may  be  of  the 
same  diameter  at  all  times.  One  pair  of  shoes  can  be  used  again 
and  again,  the  number  of  flat  wheels  which  they  will  correct 
being,  naturally,  largely  dependent  upon  the  state  of  the  wheel 
when  the  device  is  applied. 
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The  G.  E.  Rail  Bond 


The  rail  bond  which  the  General  Electric  Company  manufac- 
tures, as  shown  in  the  accompanying  illustrations,  differs  quite 
materially  from  any  bond  that  has  heretofore  been  placed  on  the 
market. 

The  terminals  are  made  of  the  best  grade  of  copper,  in  the 


Automatic  Brake  Adjuster 


The  accompanying  engravings  show  an  automatic  brake  adjuster 
invented  by  John  E.  Angerer,  formerly  of  the  Jackson  &  Sharp 
Company,  of  Wilmington,  Del.,  now  of  the  Electric  Tramway  & 
Carriage  Works,  of  Preston,  England.  The  device,  though  ap- 
plicable for  both  steam  and  electric  service,  was  designed  especially 


SIDE  VIEW  OF  BOND 

center  of  which  is  cast  a  steel  spool  having  two  tapered  heads, 
the  center  of  which  is  nearly  straight  with  a  slight  bulge  in  the 
center.  This  steel  core  projects  ]<&  in.  beyond  each  end  of  the 
terminal.  In  the  course  of  manufacturing  the  bonds,  the  ter- 
minals are  treated  in  such"  a  manner  as  to  harden  the  heads  of  the 
steel  core,  allowing  the  center  portion  to  remain  soft,  so  that 
when  this  steel  pin  is  compressed  either  by  hydraulic  or  an  ordi- 
nary screw  press  the  steel  heads  are  brought  down  flush  with  the 
terminals.  The  center  portion  of  the  steel  pin  expands  1-10  of 
an  inch,  forcing  out  the  copper  which  surrounds  it  with  enormous 
pressure.  When  the  terminal  is  placed  in  position  and  is  ex- 
panded, the  copper  is  pressed  against  the  walls  of  the  hole  in  the 
web  of  the  rail  with  such  force  that  it  is  impossible  for  any 
moisture  to  get  between  the  copper  and  the  steel.    The  outside 


VIEW  OF   BOND  TERMINAL 

surface  of  the  terminal  does  not  change  its  position  nor  elongate 
when  placed  in  the  web  of  the  rail  and  compressed  by  the  expan- 
sion of  the  steel  pin.  The  contact  is  therefore  maintained  uni- 
form during  the  operation  of  expanding  the  terminals,  which  is 
a  point  that  does  not  exist  in  any  other  type  of  bond. 

The  flexible  portion  of  the  cable  of  this  bond  is  cast-welded 
into  the  terminals  by  a  process  which  melts  the  ends  of  the  cable 
into  the  terminals,  making  a  uniform  and  absolute  contact  at  this 
point.  The  cable  is  so  constructed  as  to  allow  the  greatest 
amount  of  expansion  and  contraction  without  crystallizing  or 
breaking  off  the  wires. 

This  bond  can  be  applied  in  any  of  the  well-established  ways, 
and  in  fact  is  susceptible  to  some  applications  which  other  bonds 
are  not.  It  can  be  used  in  the  splice  bar  as  a  protected  type  in 
the  base  of  the  rail,  or  around  the  splice.  It  is  made  in  any  length 
for  cross  bonding  in  either  solid  or  flexible  cable,  and  is  manu- 
factured in  lengths  of  4  ins.  and  longer  with  terminals  of  standard 
size. 


STEEL  SPOOL 

for  electric  cars,  and  has  for  its  object  the  automatic  taking  up  of 
the  slack  caused  by  the  wearing  away  of  the  brake-shoes.  At  pres- 
ent this  slack  is  taken  up  by  hand,  and  this  requires  frequent  ad- 
justment to  insure  safety. 

In  the  engravings  Fig.  1  shows  an  end  view  of  the  sprocket  sheath 
or  casing  to  be  described  later ;  Fig.  2  shows  a  plan,  and  Fig  3  an 
end  elevation  of  the  truck.  In  these  engravings  A  is  the  ordinary 
brake-lever  used  in  putting  on  the  brake  which  is  connected  in  the 
usual  way,  except  that  it  has  a  rod,  B,  which  is  connected  to  the 
sprocket  casing,  E.  Within  this  casing  is  a  sprocket  wheel  mounted 
on  a  nut  on  the  end  of  the  brake-rod,  F,  which  is  threaded,  and 
which  extends  from  end  to  end  of  the  car.  The  brake-rods,  of 
which  there  are  two,  are  of  the  pattern  ordinarily  used,  except  that 
the  nut  for  the  adjusting  of  the  brake-shoes  is  tightened  up  au- 
tomatically. 


FIGS.  1,  2  AND  3.— AUTOMATIC  BRAKE  ADJUSTER 

The  operation  of  the  device  is  as  follows:  When  applying  the 
brake,  the  lever,  A,  is  pulled  outward,  which  causes  the  connecting 
rod,  B,  to  move  the  casing,  E,  in  the  direction  of  the  arrow.  Should 
the  lever,  A.  from  the  wear  of  the  shoes,  travel  further  than  a  given 
distance,  the  casing,  E,  is  rotated  far  enough  to  allow  the  pawl 
(  Fig.  1 )  to  travel  more  than  the  length  of  a  tooth  in  the  ratchet  wheel 
When  the  brake  is  released,  the  springs  which  draw  the  lever  back 
will  rotate  the  casing,  E,  into  its  original  position.  Thus,  the  pawl 
will  rotate  the  ratchet  wheel,  tightening  up  the  nut  on  the  rod, 
F,  to  the  extent  of  the  angular  motion  of  one  tooth.  The  result  is 
that  when  the  slack  on  the  brake-shoes  is  greater  than  a  certain 
amount,  it  is  automatically  taken  up ;  and  as  there  is  a  similar  ar- 
rangement at  each  end  of  the  car,  and  as  the  motion  on  the  nuts  of 
one  brake-rod  are  transferred  to  the  nuts  on  the  other  rod  by  the 
sprocket  chain,  the  slack  is  taken  up  equally  on  both  brake-rods. 

The  device  has  been  installed  on  some  600  cars  of  the  Liverpool 
electric  tramway,  and  is  being  handled  in  this  country  by  George 
H,  Angerer,  of  Wilmington,  Del. 
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Cars  for  the  Union  Traction  Company,  of  Philadelphia 


An  order  for  fifty  cars  from  the  J.  G.  Brill  Company,  Philadel- 
phia, for  the  Union  Traction  Company,  of  Philadelphia,  is  near- 
ing  completion.  For  several  years  this  type  of  car,  the  features  of 
which  originated  with  President  Tno.  B.  Parsons,  of  the  Union 


for  instantly  changing  the  depth  of  mortise,  and  a  novel  clamping 
arrangement  for  locking  the  chisel  carriage  into  position  when 
located.  This  chisel  carriage  is  provided  with  a  cross  or  trans- 
verse movement  having  adjustable  stops  for  regulating  the  travel, 
and  an  automatic  belt  tightener  is  used  in  connection  with  the 
spindle  belt.  The  machine  in  this  respect  differs  radically  from 
the  ordinary  type  of  medium-sized  mortises,  and  the  advantage  of 


STANDARD  DOUBLE  TRUCK  CAR,  PHILADELPHIA 


Traction  Company,  has  been  very  popular  in  Philadelphia.  The 
new  cars  differ  slightly  in  dimensions  from  those  already 
in  use,  and  have  lower  window  rails;  otherwise  they  are  the  same. 

The  cars  are  37  ft.  long  over  the  crown  pieces  and  7  ft.  Syi  ins. 
wide  at  the  sills.  They  are  provided  with  ten  single-sash  win- 
dows on  each  side  and  the  monitor  decks  are  wide  and  high.  The 
car  is  extra  well  protected  against  the  severest  weather  by  the 
fact  that  the  windows,  being  stationary,  are  weather-stripped.  A 
simple  locking  device  operated  with  a  key  controls  the  windows 
and  permits  them  to  be  easily  removed.  Two  bronze  guard  bars 
are  placed  across  the  lower  portion  of  each  window  as  the  rail 
is  very  low  and  roller  curtains  shield  the  passengers  from  sun 
and  rain  when  the  window  sashes  are  removed.  Thus  in  summer 
a  car  is  provided  which  is  unusually  open  and  cool,  and  has 
the  advantage  over  an  open  car  with  side  entrance  of  greater 
safety  where  the  speed  is  high,  and  of  less  danger  to  alighting 
passengers. 

Ash  panels  are  used  in  place  of  veneer  in  the  sides  of  the  car. 
A  metal-covered  projecting  guard-rail  protects  the  panels  from 
the  glancing  blows  of  vehicles.  The  timbers  of  the  dropped  plat- 
forms are  reinforced  with  angle-irons.  Brill  angle-iron  bump- 
ers protect  and  strengthen  the  crown  pieces.  The  inside  finish  is 
of  silver  ash,  and  the  ceiling  of  three-ply  veneer,  decorated  with 
silver. 

There  are  sixteen  reversible  cross  seats  with  metal  ends  suf- 
ficiently high  to  prevent  seated  passengers  from  occupying  aisle 
space.  Four  longitudinal  corner  double  seats  leave  ample  space 
at  the  doors. 

The  cars  are  fitted  with  Brill  Dedenda  alarm  gongs,  Brill  radi- 
ating draw  bars,  and  Brill  ratchet  brake-handles,  and  arc- 
mounted  on  Brill  27-G  trucks. 

A  New  Wood- Working  Tool 

The  accompanying  illustration  shows  a  view  of  a  new  mortising 
machine  which  has  recently  been  perfected  by  the  S.  A.  Woods 
Machine  Company,  of  South  Boston,  Mass.  As  will  be  seen  by 
a  glance  at  the  engraving,  the  new  machine  has  a  most  compact 
and  serviceable  appearance,  the  various  parts  giving  an  impres- 
sion of  strength  and  durability  that  will  recommend  them  to  all 
who  use  this  class  of  tool.  The  advantages  of  a  hollow  chisel 
mortiser  over  other  types  need  not  be  dwelt  upon  here,  as  all 
superintendents  of  car  shops  or  wood-working  plants  of  any  kind 
have  fully  realized  the  great  saving  in  power  and  time  which  is 
obtained  by  this  class  of  apparatus.  Among  the  features  of  the 
new  machine  to  which  especial  attention  might  be  directed  are 
the  patent  lay-out  stops  for  laying  out  mortises,  an  improved 
stepped  bearing  for  taking  up  the  end  thrust  of  the  spindle  and 
assisting  in  its  support,  which  always  operates  in  a  bath  of  oil  and 
consequently  maintains  its  easy-running  qualities,  a  new  device 


having  a  movable  chisel  carriage  is  evident.  The  working  table 
as  shown  has  both  vertical  and  longitudinal  movement  and  the 
chisel-ram  is  vertically  adjustable.  The  clamp  for  holding  timber 
into  position  is  readily  adjustable  and  can  be  detached  from  the 
table  with  ease.    The  machine  has  an  improved  friction  feed  with 


NEW  HOLLOW  CHISEL  MORTISER 

quick  return,  by  which  two  rates  of  speed  may  be  obtained. 
The  spindle  pulleys  are  of  a  design  made  under  special  patents 
and  are  so  constructed  as  to  prevent  air-cushioning  of  the  belt. 



The  Columbus  (Ga.)  Railroad  Company  is  to  adopt  a  new  trans- 
fer system.  The  company  some  time  ago  discontinued  giving  trans- 
fers because  the  privilege  was  abused. 
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A  New  Test  Cart 


The  accompanying  illustration,  Fig.  1,  shows  a  new  testing  cart 
which  is  being  introduced  by  Elliott  Bros.,  of  London,  especially 
for  rapid  localization  of  faults  on  large  underground  networks,  a 
matter  of  the  utmost  importance  in  Great  Britain  in  view  of  the 


FIG.  1.— TEST  CART 


stringent  conditions  contained  in  recent  provisional  orders  and 
acts  in  that  country. 

The  apparatus  consists  essentially  of  a  small  portable  battery, 
a  standard  resistance  (usually  I  ohm),  and  a  very  accurate  volt- 
meter of  high  resistance.  An  adjustable  resistance  is  provided  for 
keeping  the  battery  current  constant  as  well  as  the  necessary  re- 
versing and  change  overswitches,  while  an  ammeter  is  usually 
included  for  the  purpose  of  regulating  the  charge  and  discharge 
of  the  cells.  The  voltmeter,  as  a  rule,  has  a  maximum  range  of 
10  volts,  the  same  scale  being  used  to  read  the  current  flowing 
through  the  standard  resistance. 

The  design  is  a  result  of  a  wide  experience  in  cablework,  and 

embodies,  it  is  be- 
lieved, everything 
and  no  more  that 
is  necessary.  Al- 
though it  can  be 
used  for  many 
purposes,  it  will 
be  sufficient  to 
describe  a  fall  of 
potential  method 
adopted  with  two 
of  the  commonest 
faults  in  three- 
phase  cables : 


1 


 I 
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FIG.  2. -DIAGRAM  OF  CONNECTIONS 


(1)  A  "short"  between  two  conductors  insulated  from  earth, 
which  frequently  occurs  in  a  solid  system  protected  by  cutouts. 
If  the  resistance  of  the  fault  be  low  compared  with  that  of  the 
voltmeter,  one  reading  is  usually  sufficient,  but  if  not,  compara- 
tive readings  from  both  ends  will  give  greater  accuracy.  The 
third  core,  if  intact,  may  with  advantage  be  used  instead  of  the 
earth. 

(2)  Three  cores  earthed,  which  may  be  caused  by  a  long-con- 
tinued short  or  mechanical  injury.  In  this  case  the  resistance  of 
the  fault  can,  by  burning,  be  made  sufficiently  low  to  pass  a  small 
battery  current  when  comparative  readings  from  the  two  ends 
give  V,:V2::R,:R2. 

In  doubtful  cases  the  results  may  be  checked  by  the  use  of  an- 
other core.  The  results  obtained  by  careful  observers  in  actual 
practice  by  this  method  are  wonderfully  exact.  In  a  test  on  a 
2700-yard  length  of  concentric  cable,  in  which  there  was  a  "short" 
and  also  an  earth  of  about  1000  ohms  resistance,  the  fault  was 
localized  to  five  yards.    This  distance  was  the  mean  given  by  five 


tests,  the  greatest  divergence  from  the  exact  position  being  only 
ten  yards. 

Such  accuracy  as  this  is  not  always  obtained,  however,  the  more 
usual  course  being  to  open  up  the  joint  box  nearest  to  the  indi- 
cated position  of  the  fault  if  the  length  is  over  1000  yards  and 
make  a  new  test  on  a  shorter  length.  The  diagrams  Figs.  2  and 
3  give  the  connections  in  each  method. 


A  Useful  Material  for  the  Paint  Shop 

A  paint  and  varnish  remover  which  goes  by  the  name  of 
Phenoid  is  being  put  on  the  market  and  has  already  found  favor 
in  the  paint  shops  of  many  street  railway  companies.  The  old 
method  of  scraping  a  car  body  in  course  of  repair  was  very  labori- 
ous, and  chemical  compounds  have  been  looked  upon  with  dis- 
trust by  the  foremen  of  the  paint  shops  on  account  of  the  liability 
which  they  had  of  injuring  the  skin  of  the  workmen,  the  removal 
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FIG.  3  -  DIAGRAM  OF  CONNECTIONS 

of  filler  from  the  wood,  their  tendency  to  cause  succeeding  coats 
of  paint  placed  on  the  surface  of  the  car  after  having  gone 
through  the  cleansing  process  to  peal  off,  and  their  disagreeable, 
odor.  The  manufacturers  claim  that  Phenoid  possesses  none  of 
these  disagreeable  properties,  and  that  it  will  not  raise  the  grain 
or  discolor  the  wood  in  any  way.  Phenoid  is  a  light  paste  about 
the  consistency  of  vaseline,  and  is  white  and  clean  as  well  as 
being  almost  odorless.  It  contains  no  water,  alkali,  carbolic  or 
other  acid,  and  it  is  claimed  that  with  one  application  it  will 
soften  twenty  coats  of  hard,  dry  varnish  and  keep  it  soft  down  to 
the  wood  for  twenty-four  hours  after  it  has  been  put  on.  Being 
in  the  form  of  a  light  paste  it  is  applied  with  equal  readiness  to 
vertical  or  other  surfaces.  The  material  is  manufactured  solely 
by  Ellis,  Chalmers  &  Mears,  of  Dedham,  Mass. 


An  Efficient  Insulating  Paint 


The  electrical  engineers  who  are  connected  in  any  way  with 
the  operation  of  street  railways  have  long  appreciated  the  im- 
portance of  efficient  compounds  for  increasing  and  protecting  the 
insulation  of  joints  and  other  parts  of  the  installation-carrying 
current.  While  there  are  many  paints  which  prove  most  excellent 
for  this  service  when  first  applied,  and  for  a  short  time  afterward, 
it  is  often  found  that  after  a  considerable  period  has  elapsed  the 
protection  afforded  by  them  has  greatly  decreased  owing  to  the 
deterioration  of  the  compound,  and  this  has  caused  not  only 
many  serious  accidents  to  the  distribution  system  by  the  break- 
ing down  of  the  insulation,  but  renders  frequent  inspection  and  a 
large  amount  of  expense  for  maintenance  necessary.  The  "Bat- 
tery Black"  paint,  which  appeared  on  the  market  some  time  ago, 
has  already  proved  itself  to  be  not  only  an  excellent  insulating 
material,  but  it  has  been  employed  on  a  number  of  lines  in  most 
difficult  positions  long  enough  to  satisfy  the  engineers  of  the  road 
that  it  has  most  excellent-  wearing  qualities.  This  paint  is  not 
only  a  perfect  insulator,  but  it  is  unaffected  by  either  acid  or  other 
deteriorating  fumes,  and  it  therefore  has  a  wide  field  of  application 
around  the  storage  battery  installations,  which  are  fast  becoming 
a  necessary  adjunct  to  the  operation  of  street  railway  systems. 
"Battery  Black"  paint  is  made  by  James  G.  Conner  &  Co.,  of 
Philadelphia,  who  are  the  sole  manufacturers.  This  firm  has  had 
a  large  experience  in  the  production  of  fine  varnishes  and  japans 
of  all  kinds,  and  in  perfecting  this  insulating  paint  the  experience 
of  years  in  the  varnish  business  has  been  combined  with  a  thor- 
ough knowledge  of  the  requirements  necessary  to  a  first-class, 
long-lived  insulating  varnish. 
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Electric  Sprinkling;  Cars 

The  use  of  an  electric  car  for  sprinkling  the  street  through 
which  the  tracks  are  laid  was  started  some  years  ago  and  has 


any  width  of  street,  the  range  being  from  the  width  of  the  track 
to  a  distance  of  fifty  feet  on  each  side.  Another  advantage  6f 
the  sprinkler  is  that  by  its  peculiar  arrangement  it  can  "spout" 
the  tracks  and  thus  thoroughly  wash  the  rails,  a  practice  which 


EXPRESS  CAR  TO  BE  USED  AS  A  TRAILER 


been  demonstrated  to  be  a  most  advantageous  arrangement  for 
both  the  railway  company  and  the  street  cleaning  department. 
The  much  greater  rapidity  of  sprinkling  from  the  larger  capacity 
of  the  tank  and  the  higher  speed  at  which  an  electrically  operated 
sprinkler  can  run  as  compared  with  a  horse  cart  has  made  the 
purchase  of  sprinklers  by  the  trolley  roads  not  only  a  necessity 
but  one  of  the  best  paying  investments  which  the  companies  can 
make.  A  well-sprinkled  street  increases  the  comforts  of  the  pas- 
sengers by  doing  away  with  the  dust  and  dirt  raised  by  the  car  at 
high  speed,  and  by  preventing  this  same  dust  and  grit  from  getting 
into  the  wearing  parts  of  the  running  gear  of  the  car  makes  a 
decided  saving  in  the  cost  of  maintenance  of  equipment.  Sprin- 


is  of  considerable  value  especially  where  a  full-grooved  section  is 
used. 


Some  New  Stephenson  Cars 


The  first  of  the  accompanying  illustrations  gives  a  view  of  a  new 
baggage  car  recently  built  by  the  John  Stephenson  Company,  of 
Elizabeth,  N.  J.,  for  the  Trenton,  Lawrenceville  &  Princeton  Rail- 
way Company.  This  car  is  intended  to  operate  only  as  a  trailer,  and 
it  therefore  has  no  motors.    It  is  mounted  on  light  double-trailer 
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LONG  INTERURBAN  CAR  FOR  OHIO 


klers  also  increase  the  economy  of  operation  by  keeping  the  rails 
free  from  dirt  and  grease. 

lit  another  portion  of  this  paper  an  engraving  is  shown  illus- 
trating the  compressor  sprinkler  made  by  the  McGuire  Manufac- 
turing Company,  of  Chicago.  The  cut  is  a  reproduction  of  a  pho- 
tograph taken  when  the  car  was  throwing  water  forty-five  feet  on 
each  side  of  the  track,  which  makes  an  approximate  width  of 
ninety-five  feet  covered  by  this  sprinkler.  A  device  has  been 
perfected  by  the  McGuire  Manufacturing  Company  which  enables 
the  operator  of  the  sprinkler  to  adjust  the  throw  of  water  to  suit 


trucks  of  Master  Car  Builder's  design  and  construction.  The 
principal  dimensions  of  the  car  are  as  follows :  Length  of  body,  30 
ft. ;  length  over  bumper,  about  35  ft.,  and  total  width,  8  ft.  10  ins. 
The  sliding  doors  on  the  sides  have  4-ft.  openings,  and  the  ends 
are  provided  with  swing  doors.  The  car  has  two  drop  sash  on  each 
side  as  well  as  efficient  ventilation  at  the  roof.  The  sills  are  con- 
tinuous and  form  a  small  platform  scarcely  two  feet  long  at  each 
end.  In  general  construction  the  car  resembles  closely  steam 
railroad  practice,  with  the  exception  of  a  steel  plate  running  the 
full  length  of  the  sills.    The  entire  interior  is  wainscoted  and 
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painted  a  light  buff  color.  A  small  desk  is  placed  in  one  corner  of 
the  car  for  the  convenience  of  the  express  messenger  in  charge. 

La^t  nic  in th  mention  was  made  in  these  pages  of  the  handsome 
cars  recently  constructed  by  the  John  Stephenson  Company  for  the 
Hamilton,   Glendale  &  Cincinnati   Railway   Company.     The  re- 


equipped  with  Newell  electric  brakes.  Brill  trucks  will  be  used 
on  all  the  cars.  The  open  cars  are  to  be  delivered  in  April  and  the 
closed  cars  in  August. 

♦♦♦  

The  "All-Wire"  Rail  Bond 


INTERIOR  OF  INTERURBAN  CAR 

mainder  of  the  cuts  accompanying  this  article  show  views  of  the 
interior  and  exterior  of  these  cars,  which  are  of  a  type  particularly 
adapted  to  long  interurban  service.  They  are  32  ft.  over  corner 
posts  and  have  5 - f t .  vestibules,  and  are  in  other  general  dimensions 
similar  to  the  cars  sent  to  the  Pittsburgh,  McKeesport  &  Connells- 
ville  Railway  Company,  which  were  described  last  month.  An  in- 
teresting feature  of  the  car  is  the  installation  of  the  Baker  hot- 
water  heater.  As  seen  by  the  engraving,  the  car  is  divided  into  two 
compartments,  one  twice  as  large  as  the  other,  the  side  posts  where 
the  dividing  partition  occurs  being  doubled.  The  smaller  compart- 
ment is  to  be  used  by  smokers.  The  cars  are  equipped  with  two  sets 
of  double  trolley  poles. 


Cars  for  Everett-Moore  Line 


A  short  time  previous  to  the  financial  embarrassment  of  the 
Everett-Moore  syndicate  contracts  were  drawn  for  165  cars  for 
the  various  city  lines  controlled  by  the  syndi- 
cate. The  final  signing  of  contracts,  however, 
was  held  in  abeyance  until  a  few  days  ago  when 
contracts  for  135  cars  were  formally  closed. 
The  specifications  for  these  cars  were  drawn  up 
and  decided  upon  at  the  first  three  meetings  of 
the  Everett-Moore  Managers'  Association.  The 
cars  are  practically  the  same  as  those  in  use  in 
Cleveland,  and  are  to  be  finished  in  the  standard 
yellow  used  on  the  Cleveland  lines.  They  will 
bear  no  lettering  except  the  numbers,  routes  be- 
ing designated  by  adjustable  sign  boards  on  front 
and  on  the  sides  of  the  roof.  The  cars  will  be  used  as  follows  :  Cleve- 
land Electric  Railway,  fifteen  open  and  fifteen  closed  :  Detroit  United 
Railway,  forty-five  open  and  twenty  closed ; 
Toledo  Railways  &  Light  Company,  twenty 
open  and  ten  closed ;  Northern  Ohio  Traction 
Company,  ten  closed.  Contracts  for  all  the  open 
cars  were  placed  with  the  John  Stephenson 
Company.  They  will  be  fourteen-bench  double- 
truck  cars.  The  fifteen  open  cars  for  Cleveland 
will  be  built  by  the  Kuhlman  Car  Company,  of 
Cleveland,  while  the  Detroit  and  Toledo  closed 
cars  will  be  built  by  the  Niles  Car  &  Manufac- 
turing Company,  of  Niles,  O.  The  closed  cars 
will  all  be  28  ft.  body  and  38  ft.  4  in.  over  all. 
All  of  the  cars  above  mentioned  will  be  fitted 
with  two  General  Electric  No.  57  motors, 
50  hp  each,  and  will  lie  arranged  so  thai 
may  be  doubled  if  desired.  The  cars  for  the 
Traction  Company  will  be  built  by  the  J.  G.  Br 


This  bond,  which  is  shown  in  the  accompanying  cut  (Fig.  1),  is 
made  entirely  from  one  piece  of  flexible  copper  cable,  and  is  there- 
fore one  of  the  most  perfect  types  of  a  "one-piece"  bond  now  on 
the  market.  As  the  conducting  strands  and  terminals  are  made 
from  a  single  piece  of  cable,  there  are  no  cast  or  welded  joints  in 
the  bond  to  become  loose  or  interpose  additional  internal  resist- 
ance, due  to  imperfectly  cast  or  welded  joints. 

The  conductivity  of  the  "all-wire"  bond  is  that  of  commercially 
pure  copper,  and  this  conductivity  is  maintained  throughout  the 
entire  length  of  the  bond,  including  not  only  the  conducting  strands, 
but  also  the  terminals.  The  manufacturers  claim  that,  compared 
with  bonds  having  cast  copper  terminals  or  separate  terminals 
united  to  the  conducting  strands  by  either  a  casting  or  welding 
process,  the  conductivity  of  the  "all-wire"  bond  is  much  greater,  due 
to  the  fact  that  it  maintains  throughout  its  entire  length  the  same 
conductivity  as  that  of  the  conducting  strands,  while  the  conduc- 
tivity of  cast  copper  terminals  is  necessarily  much  lower  than  that 
of  pure  copper.  The  entire  absence  of  joints  in  the  bond  over- 
comes the  inherent  defects  of  bonds  having  cast  or  welded  joints 
between  the  terminals  and  the  conducting  wires,  as  there  is  always 
a  possibility  of  such  joints  not  being  perfectly  made. 

The  bond  is  intended  for  use  under  the  fish-plate,  in  which  posi- 
tion it  is  perfectly  protected  from  injury  from  outside  causes,  as 
well  as  from  theft,  and  a  variety  of  styles  are  manufactured  for 
such  use.  It  may  also  be  used  around  the  fish-plate  or  under  the 
base  of  the  rail,  if  desired,  special  types  of  bonds  being  furnished 
for  this  purpose,  as  well  as  for  cross-connecting  and  underground 
bonding.  It  is  easily  applied  by  means  of  a  compressor,  insur- 
ing a  perfect  contact  between  the  terminals  of  the  bond  and  the 
rail  ends.  The  design  of  the  terminals  is  such  that  a  large  con- 
tact surface  is  presented  to  the  rail,  so  that  a  contact  of  extremely 
low  resistance  is  secured,  and  the  rails  may  be  bonded  to  their  full 
carrying  capacity. 

As  the  bond  is  made  from  stranded  cable,  it  possesses  a  high  de- 
gree of  flexibility,  and  will  successfully  withstand  the  jar  and  vibra- 
tion of  the  rails,  as 'well  as  their  expansion  and  contraction.  It 
is  made  entirely  from  one  piece  of  flexible  copper  cable,  which  is 
cut  to  length  and  placed  in  a  forming  machine  in  which  the  ends 
of  the  cable  are  cold-pressed  into  shape  for  the  terminals,  as  illus- 
trated in  Fig.  2. 

In  this  form  the  strands  of  wire  in  the  terminals  are  compressed 


FIG.  I.— '"ALL  WIRE  "  RAIL  BOND 

firmly  together,  as  the  illustration  shows,  the  size  of  the  terminals, 
however,  being  considerably  larger  than  in  the  finished  bond.  The 


FIG. 


the  equipment 
Northern  Ohio 
Company,  of 

Philadelphia,  and  are  intended  for  use  on  the  branch  lines  op- 
erated by  the  Northern  Ohio  Traction  Company.  They  will  have 
the  same  dimensions  as  the  other  closed  cars,  but  will  be  fitted 
with  cross  rattan  seats  and  the  power  equipment  will  consist  of 
four   General   Electric  67   motors.   25   hp  each.    They   will  lie 


l. — CABLE,  COLD  PRESSED,  READY  FOR  WELDING 

ends  of  the  bond  are  then  heated  almost  to  the  melting  point  and 
forged  accurately  to  size  in  a  steel  die.  In  the  latter  process  the 
size  of  the  terminals  is  considerably  reduced,  the  strands  of  wire 
composing  them  being  perfectly  welded  together  and  forming  a 
mass  of  solid  copper.  In  the  finished  bond,  therefore,  the  strands 
of  cable  are  gradually  merged  into  the  solid  copper  terminal. 
The  "all-wire"  rail  bond  is  manufactured  by  the  Ohio  Brass  Com- 
pany, of  Mansfield,  Ohio. 
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Amusement  for  Street  Railway  Parks 


Street  railway  park  properties  are  generally  admitted  now  to  be 
legitimate  and  profitable  adjuncts  to  a  street  railway  transporta- 
tion system,  and  it  may  properly  be  said  that  a  street  railway 
company  which  does  not  own  or  operate  a  park  property  near  its 
terminus  or  on  its  line  of  route  is  an  exception.  As  this  is  the 
time  of  the  year  during  which  most  railway  companies  make  plans 
for  the  equipment  of  these  properties,  it  has  been  thought  that 
some  particulars  about  the  minor  attractions  in  the  way  of  amuse- 
ments at  such  parks  would  be  of  interest  and  value.    Most  man- 


the  same  as  a  standard-sized  locomotive  before  shipping,  for  at 
least  one  week,  so  that  when  it  is  received  it  is  ready  for  business. 

NAME-PLATE  MACHINES 
One  of  the  most  successful  coin-controlled  machines  is  the 
Roovers  name-plate  machine,  which  took  the  highest  award  in  the 
machinery  department  at  the  Pan-American  Exposition.  A  nickel 
is  dropped  in  this  ingenious  device,  and  by  turning  the  disc  and 
punching  the  characters  a  person  can  make  his  own  name  plate, 
which  comes  finished  from  the  machine  on  a  polished  strip  of 
aluminum.  It  is  stated  by  the  auditing  department  of  the  Pan- 
American  that  twenty-two  of  these  machines  took  in  the  enor- 


MINIATURE  RAILWAY  AT  THE  PAN-AMERICAN  EXPOSITION 


agers  have  pretty  settled  ideas,  derived  from  experience  or  other- 
wise, as  to  the  profit  of  theatrical  entertainments,  as  well  as  that 
of  establishing  menageries,  concerts,  and  other  free  entertain- 
ments. Undoubtedly  it  is  often  money  well  invested  to  give  a 
free  entertainment  at  a  street  railway  park  and  recoup  more  than 
the  outlay  through  the  transportation  receipts.  There  are  many 
minor  attractions,  however,  which  properly  go  with  every  park,  and 
which  have  the  double  advantage  that  while  they  afford  amuse- 
ment an  extra  charge  can  be  made  for  their  use,  and  they  thus 
become  themselves  sources  of  revenue.  It  is  this  class  of  amuse- 
ment which  it  is  the  intention  of  this  article  to  describe. 

THE  MINIATURE  RAILWAY 
One  of  the  most  popular  and  best-paying  attractions  at  the 
recent  Pan-American  Exposition  was  the  Cagney  miniature  rail- 


ELECTRIC  LAUNCH  AT  OMAHA 

way.  There  were  six  lines  in  operation  on  the  grounds,  and  one 
is  shown  in  the  accompanying  engravings.  The  locomotive  is  a 
facsimile  in  miniature  of  that  used  on  trunk  lines,  and  is  able 
to  draw  from  two  to  eight  passengers.  The  cars  are  usually  built 
to  accommodate  four  passengers  each,  and  the  patronage  comes 
from  young  and  old.  The  first  miniature  railway  was  manufac- 
tured by  Cagney  Brothers  in  1892,  and  they  have  been  popular  at 
amusement  resorts  ever  since,  not  only  in  this  country  and  Can- 
ada, but  in  South  America  and  several  foreign  countries.  All  the 
locomotives  are  built  at  Cagney's  locomotive  works  at  Niagara 
Falls,  which  are  complete  in  every  respect,  and  include  pattern 
shop,  factory,  erecting  shop,  etc.    Every  locomotive  is  tested  just 


mous  amount  of  $1,526  in  one  week  at  the  Exposition.  Equally 
as  good  results  were  obtained  last  summer  at  Earl's  Court,  Lon- 
don. Without  question  this  machine  is  one  of  the  greatest  money- 
makers of  all  slot  machines,  and  several  can  often  be  profitably 
installed  at  different  points  in  a  large  traction  park.  The  cost  of 
filling  the  machine,  including  material,  is  about  $3,  while  the 
machine  yields  about  $80  for  each  filling.  It  is  the  only  nickel-in- 
the-slot  machine  that  gives  in  return  more  for  the  nickel  than  can 
be  purchased  for  the  same  price  in  any  other  way.  The  machine  is 
made  by  the  Roovers  Manufacturing  Company,  of  New  York. 

ELECTRIC  LAUNCHES 
Where  a  lake  or  other  water  is  available  the  electric  launch 
furnishes  a  highly  popular  and  profitable  amusement,  and  one 
which  is  particularly  adapted  to  street  railway  parks,  because  cur- 
rent is  available  for  storing 
the  batteries  so  that  they  can 
be  operated  cheaper  than  any 
kind  of  a  launch,  as  well  as 
possessing  the  other  advan- 
tages of  cleanliness,  safety, 
etc.  There  is  nothing  compli- 
cated about  them  to  an  ordi- 
nary electric  railway  repair 
man.  A  number  of  these 
launches  have  already  been 
purchased  by  railway  com- 
panies for  park  attractions, 
where  they  have  proved  most 
popular. 

The  accompanying  engrav- 
ing shows  the  42-ft.  electric 
launch  built  last  year  for  the 
Omaha  &  Council  Bluffs  Rail- 
way &  Bridge  Co.,  of  Coun- 
cil Bluffs,  la.  This  boat  is 
42  ft.  long  over  all,  8  ft.  beam; 
the  motor  and  storage  batter- 
ies are  placed  beneath  the  flooring  and  seats  so  that  the  entire 
cockpit  space  is  available  for  the  passengers.  There  are  seats 
along  either  side,  together  with  a  center  or  amidship  seat.  In  ser- 
vice this  boat  easily  accommodated  sixty-nine  adults,  not  includ- 
ing the  pilot,  this  complement  of  passengers  being  shown  in  the 
engraving.  It  will  be  noticed  that  the  launch  has  four  entrance 
hatches,  two  forward  and  two  aft,  and  that  there  is  a  hinging 
break  in  the  coaming,  plank-sheer  and  upper  strake,  which  permit 
of  easy  ingress  and  egress,  so  that  the  boat  can  be  loaded  and 
unloaded  with  rapidity,  thus  avoiding  any  unnecessary  delays. 
The  launch  was  operated  with  great  success  by  the  Omaha  & 
Council  Bluffs  Railway  last  summer,  and  proved  a  good  invest- 
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ment.  The  Electric  Launch  Company  of  Bayonne  City,  N.  J., 
builder  of  this  boat,  has  recently  adopted  for  its  pleasure  launches 
the  new  lightweight  type  of  battery,  which  is  about  35  per  cent, 
lighter  in  weight  than  that  hitherto  used  for  marine  purposes. 

ELECTRIC  FOUNTAINS 
Like  the  electric  launch,  this  is  an  amusement  which  is  particu- 
larly suitable  for  street  railway  parks,  from  the  fact  that  electric 
current  for  the  operation  of  the  fountain  is  always  available,  and 
any  mechanic  who  can  understand  the  handling  of  a  railway  motor 
is  sufficiently  adept  to  understand  the  electrical  requirements  of  the 


TWO  VARIETIES  OF  ELECTRIC  FOUNTAINS 

fountain  apparatus.  From  the  time  that  the  electric  fountain 
established  its  reputation  as  a  popular  amusement  at  the  World's 
Fair  in  Chicago,  in  1893,  it  has  kept  a  foremost  place  in  the  list 
of  popular  and  decorative  effects  at  amusement  resorts.  This 
has  been  due  largely  to  the  efforts  of  the  Darlington  Electric 
Fountain  &  Supply  Company,  of  Philadelphia,  which  is  the  fore- 
most if  not  practically  the  only  builder  of  these  fountains  in  this 
country,  and  which  has  made  a  specialty  of  the  subject,  so  that  it 
now  builds  fountains  suitable  for  the  largest  parks  or  for  smaller 
enterprises,  and  even,  if  requested,  small  enough  for  banquet 
tables.  The  variety  of  displays  is  almost  limitless,  as  by  chang- 
ing the  colors,  direction  and  shape  of  the  jets  an  endless  variety 
in  colors  and  displays  can  be  secured.    In  this  way  an  audience 


the  Chicago  chute,  which  was  built  in  1894,  were  about  $40,000. 
Chutes  in  Baltimore,  Atlantic  City,  Atlanta,  San  Francisco  and 
elsewhere  have  all  been  similarly  successful,  some  of  these  ex- 
ceeding $2,600  in  a  single  day.  As  usually  built,  the  chute  has  a 
height  of  60  ft.,  with  a  run  of  about  250  ft.  to  the  water.  When 
the  boat  strikes  the  water  the  impetus  gained  during  the  descent 
causes  it  to  proceed  in  a  series  of  bounds  some  300  ft.  to  a  land- 
ing stage,  where  the  passengers  are  disembarked.  The  boats  are 
so  constructed  that  it  is  impossible  for  the  riders  to  get  wet, 
while  the  sensation  during  the  descent  and  upon  the  impact  of 
the  boat  with  the  water  is  novel  and  thrilling.    The  company  has 

installed  a  number  of  these  de- 
vices where  there  was  no  natural 
water  by  building  an  artificial 
lake.  As  the  depth  of  the  water 
does  not  have  to  be  over  2  ft.,  this 
is  not  an  expensive  undertak- 
ing. A  great  advantage  of  the 
chute  is  its  high  earning  capacity, 
owing  to  the  shortness  of  the  trip, 
a  fair-sized  chute  being  able  to 
take  in  about  $240  per  hour.  The 
chutes  cost  anywhere  from  $8,000 
to  double  that  price. 

Another  attraction  made  by  the 
Boyton    company    is    the  "Flip- 
Flap  Railway,"  or  "Loop  the  Lcop," 
which    proved    very    popular  in 
Coney  Island  last   summer,  and 
"The    River"    or    "Old  Mill." 
Another  feature  which  is  being 
introduced    by    Captain  Boyton 
for  summer  parks  are  sea-lions.  A  park  has  been  established  at 
Coney  Island  called   Sea-Lion    Park,   where   these   animals  are 
trained  and  where  all  the  Boyton  attractions  are  in  full  operation. 
This  park  has  been  the  clearing  house  for  some  of  the  most  suc- 
cessful amusement  devices  ever  invented.    Sea-lions  are  easily 


TRAINING  SEA  LIONS 


CHUTE 


can  be  entertained  for  as  long  or  as  short  a  time  as  the  manage- 
ment may  desire,  and  often  as  well  as,  if  not  better  than,  by  a 
band  concert,  the  expense  of  which  is  enormously  greater,  as  it 
requires  the  services  of  a  dozen  men  or  more  in  place  of  one. 
THE  BOYTON  ATTRACTIONS 
Capt.  Paul  Boyton,  the  inventor  of  shooting  the  chutes,  has 
established  a  world-wide  reputation  as  an  inventor  and  designer 
of  many  popular  park  attractions.  Of  these  the  chutes,  which  has 
just  been  mentioned,  is  probably  the  widest  known.  The  first 
large  chute  built  by  the  Paul  Boyton  Company,  of  New  York, 
was  installed  in  London  in  1893,  and  its  success  from  the  start 
was  phenomenal.    The  receipts  durirg  the  first  short  season  of 


tamed,  so  that  they  will  perform  many  amusing  tricks  for  visitors, 
and  Captain  Boyton  believes  that  they  will  constitute  a  very  popu- 
lar attraction  for  traction  parks  this  summer.  The  company  has 
engaged  a  schooner  to  capture  these  lions. 

MERRY-GO-ROUNDS 

No  account  of  park  attractions  would  be  complete  without  a 
reference  to  merry-go-rounds,  carousels,  or  riding  galleries,  as 
they  are  variously  termed  by  the  different  manufacturers.  It  is 
remarkable  how  this  old  form  of  amusement  keeps  its  hold  on  the 
pleasure-loving  public,  or  that  part  of  it  which  attends  summer 
parks.     From  this  it  must  not  be  understood  that  the  modern 
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carousel,  or  riding  gallery,  is  the  same  as  the  merry-go-round  of  a 
generation  ago.  The  modern  production  is  40  ft.  or  50  ft.  in 
diameter,  handsomely  decorated,  and  instead  of  a  single  line  of 
wooden  horses  the  passenger  is  confronted  with  pairs  of  nearly 


latest  views  of  the  Pan-American  Exposition  and  place  them  in 
this  panorama,  which  will  increase  the  money-making  part  of  the 
outfit.  All  galleries  are  equipped  with  a  tent  with  good  side  walls, 
engine  and  boiler  of  the  latest  design,  a  military  band  organ  with 


DENTZEL  CAROUSEL 

every  animal  that  entered  the  ark,  or  he  can  select  his  seat  in 
chariots  similar  to  those  used  by  the  royal  families  abroad.  The 


ncFAN  WAVE 

Armitage-Herschell  Company,  of  North  Tonawanda,  N.  Y.,  ha; 
even  built  some  of  these  galleries  with  four  animals  abreast 
operated  by  a  steam  engine  and  boiler,  or  electric  motor,  as  re 
quired,  and  a  sight  of  one  of  these  gorgeous 
creations,  or  of  the  company's  miniature  rail- 
way, which  the  company  also  manufactures, 
is  one  which  appeals  most  strongly  to  the  aver- 
age park  attendant.  Views  of  each  of  these 
attractions  as  built  by  this  company  are  given 
herewith. 

Herschell,  Spillman  &  Co..  of  North  Tona- 
wanda. built  an  ingenious  variation  of  the  rid- 
ing gallery  called  the  Ocean  Wave.  The  cars 
in  this  device  are  given  a  rocking  motion, 
which  exactly  simulates  that  of  a  boat  on  the 
Atlantic,  and  the  device  furnishes  much 
amusement  not  only  to  seashore  resorts,  but 
in  inland  towns,  where  the  patrons  do  not 
have  as  much  opportunity  of  enjoying  an 
ocean  voyage.  A  view  of  one  of  these  ocean 
waves  is  presented  on  this  page.  They  are 
built  in  several  different  patterns  and  have 
different  motions. 

The  Gillie  Engine  and  Machine  Works,  of 
Tonawanda,  which  seem  to  have  become  the 
center  for  attractions  of  this  kind,  are  also 
large  manufacturers  of  riding  galleries,  and 
their  apparatus  has  given  excellent  satisfac- 
tion. The  standard  gallery  of  this  company  has 
an  outside  diameter  of  40  ft.  The  horses  are 
twenty-four  in  number,  their  appearance  be- 
ing lifelike  and  realistic.  Each  horse  has  a 
rapid  yet  an  easy  galloping  motion.  There  are 
no  iron  rods  hanging  in  the  way  of  the  riders. 

Between  every  three  pairs  of  horses  is  placed  a  chariot  of  the 
latest  design.  "  Upon  the  platform  of  the  gallery  is  mounted  six- 
teen chairs,  which  gives  the  gallery  a  seating  capacity  of  fifty-six 
persons.  The  Whirling  Panorama,  a  most  ingenious  contrivance, 
and  controlled  by  this  company,  is  added  to  the  galleries  when 
ordered.    It  is  the  intention  of  this  company  to  secure  the  very 


GILLIE  RIDING  ACADEMY 

two  barrels,  each  playing  eight  of  the  latest  popular  airs.  The 
company  also  adds  to  this  outfit  the  circle  or  "safety  wheel."  which 
prevents  accidents.  An  interesting  feature  of  the  riding  galleries 
manufactured  by  this  company  is  that  every  part  is  so  ingeniously 
designed  and  put  together  that  in  a  very  short  time  the  entire 
outfit  can  be  taken  apart  and  packed  in  three  wagons  or  one  car 
for  transportation.  This  company  also  builds  a  gallery  on  the 
same  lines  as  that  40  ft.  in  diameter,  but  makes  it  30  ft.  in  diameter. 
It  is  therefore  adapted  for  quick  moving  and  for  small  towns,  where 
it  would  be  possible  to  get  but  a  small  audience.  The  capacity  of 
this  outfit  is  thirty-five  people. 

Another  builder  of  carousels  and  organs  for  park  resorts  is 
G.  A.  Dentzel,  of  Philadelphia.  Mr.  Dentzel,  who  is  one  of  the 
largest  builders  of  apparatus  of  this  kind,  has  supplied  carousels 
to  many  of  the  largest  parks  in  the  country,  and  pays  special  at- 
tention to  artistic  detail.  It  would  be  impossible  to  describe  all 
of  these  creations,  but  they  are  of  all  kinds,  sizes,  and  their  appoint- 
ments can  be  as  elaborate  as  the  most  exacting  person  may  desire. 
That  Mr.  Dentzel  has  kept  abreast  of  the  times  is  shown  by  the 
large  business  which  he  is  doing  and  by  one  of  his  carousels  illus- 
trated herewith. 

BOWLING  ALLEYS  AND  SHUFFLEBOARDS 

These  amusements  form  what  might  almost  be  called  essential 


ARM1TAGE  HERSCHELL  RIDING  GALLERY  AND  MINIATURE  RAILWAY 


portions  of  any  park,  large  or  small,  and  like  any  pastime  of  this 
kind  for  which  the  charge  is  small,  and  which  gives  an  opportunity 
for  the  display  of  skill,  the  returns  are  usually  very  large.  The 
Narragansett  Machine  Company,  of  Providence,  R.  I.,  makes  a  spe- 
cialty of  bowling  alleys  and  shuffleboards  for  street  railway 
parks,  and  is  also  a  large  manufacturer  of  gymnasium  outfits,  steel 
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and  wooden  lockers,  etc.  The  company  has  installed  hundreds  of 
these  outfits  in  all  parts  of  the  country  and  is  prepared  to  ship 
or  install  them  at  short  notice. 

SCENIC  RAILWAYS 
Two  amusement  devices  which  have  become  very  popular  dur- 
ing the  last  few  years  are  the  "Scenic  Railway"  and  the  "Aqua- 
rama"  or  "Old  Mill,"  manufactured  by 
the  Aquarama  Company  and  the  L.  A. 
Thompson    Scenic   Railway  Company, 
of  150  Nassau  Street,  New  York  City. 
In  the  former  the  travelers  on  a  gravity 
car  pass  through  tunnels,  over  bridges 
and   past   scenery   representing  sights 
from  all  over  the  world.    He  can  be 
taken  down  the  Rhine  and  up  the  Nile 
at  a  cost  of  only  5  or  10  cents,  and  can 
view   at   the   same   time,   and  without 
leaving  nis   seat,   Blarney   Castle,  the 
Pyramids    and    the    Parthenon.  Hie 
Aquarama  is  similar  in  general  plan  to 
the    scenic    railway,    except    that  the 
traveler  rides  by  water  111  a  boat,  which 
Moats  along  a  shallow  canal,  the  flow  in 
which  is  provided  by  a  water-wheel  at 
one  end,  which  keeps  the  water  in  circu- 
lation. Of  course  with  the  aquarama  the 
exciting  descents  and  rapid  rises  pos- 
sible in  a  vehicle  run  on  wheels  can  not 
be  obtained,  but  the  motion  of  sailing 
through   the   route  by   water   is  con- 
sidered pleasanter  by  some.  The  attractions  are  often  run  in  connec  • 
tion  with  each  other,  and  it  is  found  that  when  a  person  patronizes 
one  he  is  almost  sure  to  pay  for  a  ride  on  the  other.  Two  very  import- 
ant advantages  possessed  by  both  these  amusements  are.  first,  that 
the  pleasure-seeking  public  does  not  tire  of  them,  as  the  desire  for  a 
second  voyage  is  just  as  great,  if  not  greater,  than  for  the  first  . 
and  second,  that  the  cost  of  operation  is  very  low.    Both  boat  and 


action  on  Monday,  March  3.  All  present  are  heartily  in  favor  of 
accepting  the  proposition." 

The  negotiations  for  the  lease  or  consolidation  of  the  interests 
have  been  pending  for  some  time,  but  the  latest  proposition,  it 
would  seem,  contemplates  financial  arrangements  entirely  different 
from  any  that  have  been  current  recently.  Nothing  official  has 
been  announced  in  regard  to  the  deal,  but  from  sources  that  appear 


GARDEN  SCENE  IN  AQUARAMA 

reliable  it  seems  that  the  plan  provides  for  the  organization  of  a 
new  company  capitalized  at  $30,000,000  to  take  over  the  various 
interests.  Union  Traction  shareholders,  it  is  said,  are  to  receive 
guaranteed  dividends  of  from  3  to  6  per  cent,  reaching  the  latter 
figure  in  the  seventh  year,  and  to  have  the  right  to  subscribe  to 
one-fourth  of  the  stock  of  the  new  company  at  par. 

It  is  positively  denied  that  the  new  company  will  be  known  as 

  the  Market  Street  Elevated  Railroad,  hut 

the  name  of  the  company  that  will  suc- 
ceed the  present  companies  is  unimport- 
ant. It  would  seem  from  the  unofficial  re- 
ports of  the  deal  that  the  plan  of  the  new 
company  is  to  begin  at  once  the  construc- 
tion of  a  subway  in  Market  Street  from 
the  Delaware  River  to  the  Schuylkill  River, 
the  plan  being  to  build  elevated  lines  else- 
where as  necessity  shall  dictate. 


Captains  of  Industry 


WATER  WHEEL  AND  ENTRANCE  TO  VOYAGE 

car  do  not  require  any  attendant,  as  the  motive  power  takes 
care  of  itself,  so  that  practically  the  only  attendants  required  for 
operating  either  of  these  amusements  is  one  man  to  take  in  the 
money  and  an  assistant  to  start  the  passengers  off  on  their  different 
voyages,  whether  it  be  by  rail  or  water. 


The  Philadelphia  Consolidation 


John  M.  Mack,  the  representative  of  the  syndicate  which  last 
year  secured  from  the  City  Council  of  Philadelphia  valuable  fran- 
chises for  the  construction  of  elevated  and  surface  lines  in  Phila- 
delphia, has  submitted  to  a  special  committee  of  the  Union 
Traction  Company,  of  that  city,  which  now  controls  all  the  lines 
operated  in  the  city,  a  proposition  to  lease  the  property  of  the  com- 
pany. George  D.  Widener.  one  of  the  members  of  the  committee 
that  represented  the  Union  Traction  Company  when  the  proposition 
to  lease  the  property  was  made,  has  issued  the  following  state- 
ment: "The  committee  has  received  from  Mr.  Mack  a  proposition 
to  lease  the  Union  Traction  Company.  It  has  been  favorably  eon 
sidered,  and  the  chairman  of  the  committee,  Mr.  Elkins,  has  been 
instructed  to  report   the  same  to  the  board  of  directors  for  its 


IT.  H.  Vreeland  and  George  J.  Gould, 
president  of  the  Metropolitan  Street  Rail- 
way Company  and  president  of  the  Man- 
hattan   Railway    Company,  respectively, 
were  guests  at  the  "Captains  of  Industry" 
luncheon    tendered   to    Prince    Henry,  of 
Prussia,  Feb.  26,  as  one  of  the  features  of 
his  visit  to  this  country.  Among  the  other 
ninety-three  notable  men     present,  whose 
names  are  familiar  in  street  railway  circles,  were  Edwin  Reynolds, 
of  the  Allis-Chalmers  Company  and  president  of  the  American 
Society  of  Mechanical  Engineers;  Charles  A.  Moore,  of  Manning, 
Maxwell  &  Moore  :  William  B.  Parsons,  of  the  Rapid  Transit  Com- 
mission ;  Francis  B.  Crocker,  Professor  of  Electrical  Engineering 
at  Columbia  University;  George  Westinghouse,  president  of  the 
Westinghouse   Electric   &   Manufacturing   Company ;    P.   A.  B. 
Widener;  Edward  Weston,  Thomas  A.  Edison,  W.  A.  Roebling. 
Frank  J.  Sprague.  Charles  P.  Steinmetz,  Elihu  Thomson,  Prof. 
Robert  H.  Thurston.  John  Fritz,  Nikola  Tesla  and  John  Markle, 
president  of  the  Sprague  Electric  Company. 


There  has  been  introduced  in  the  Assembly  of  New  York  a  bill 
of  particular  interest  to  street  railway  corporations  and  negligence 
lawyers.  The  bill  makes  it  the  duty  of  every  party  to  an  accident, 
and  the  servant  of  such  party,  to  obtain  the  names  and  addresses 
of  all  witnesses  and  to  preserve  the  same.  The  bill  further  pro- 
vides that  every  policeman  who  is  present  when  an  accident  occurs, 
or  who  comes  on  the  scene  later,  shall  diligently  seek  to  obtain  the 
names  and  addresses  of  witnesses  and  shall  tile  the  same  with  the 
office  r  in  charge  of  the  nearest  police  precinct  station. 
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Negotiating  for  Sale  of  Denver  Lines 

Negotiations  which  have  been  pending  for  some  time,  involving 
the  sale  of  the  property  of  the  Denver  City  Tramway  Company 
to  the  Whitney-Ryan-Widener-Elkins  syndicate  of  Eastern  invest- 
ors for  $8,500,000,  are  said  to  have  been  practically  completed. 
The  company  owns  150  miles  of  track,  covering  88  miles  of  streets 
of  Denver,  and  includes  the  former  holdings  of  the  old  tramway 
company,  the  Metropolitan  Street  Railway  Company,  the  Denver 
Consolidated  Tramway  Company,  the  Denver  City  Railway  Com- 
pany, the  West  End  Railroad  Company,  the  Denver  City  Traction 
Company  and  the  Colfax  Electric  Company.  The  capital  stock 
of  the  company  is  $5,000,000.  There  are  $5,837,000  in  bonds  out- 
standing. 

Increase  in  Wages  at  Camden 

Commencing  March  6,  the  conductors  and  motormen  employed 
by  the  Camden  &  Suburban  Railway  Company,  of  Camden,  N.  J.,  ■ 
will  receive  seventeen  cents  an  hour  for  their  work,  an  increase 
of  two  cents  per  hour  over  the  present  scale  of  wages.  The  direct- 
ors of  the  company  voted  the  increase  at  a  meeting  several  days 
ago,  but  the  first  intimation  was  not  given  until  a  notice  convey- 
ing the  information  was  posted  on  the  bulletin  board  in  the  car 
house.  The  increase  was  purely  voluntary.  The  new  rate  of 
wages,  with  a  premium  of  10  per  cent,  paid  monthly  for  freedom 
from  accidents  and  good  deportment,  will  make  the  wages  of  the 
men  participating  18.7  cents  per  hour.  The  men  who  have  been 
in  the  employ  of  the  company  for  over  five  years  will  receive  their 
uniforms  as  usual. 

An  Addition  to  Car  Town 

According  to  a  contemporary  there  has  recently  been  added 
to  the  dwellings  at  Car  Town,  San  Francisco,  which  has  been 
described  in  the  Street  Railway  Journal,  a  new  dwelling  more 
unique  than  any  of  its  predecessors.  The  new  dwelling  is,  it  is 
understood,  the  result  of  the  wonderful  workings  of  the  mind  of 
a  teacher  in  the  grammar  schools  in  San  Francisco.  The  young 
woman  used  eight  cars  in  building  her  "home,"  thus  exceeding 
by  four  the  number  used  in  the  construction  of  any  previous 
dwelling.  Everything  from  the  street  cars  has  been  utilized. 
The  latticed  flooring  has  been  made  into  a  walk  that  ap- 
proaches the  novel  little  dwelling.  At  the  front  door,  in- 
stead of  pushing  the  conventional  button,  you  pull  a  dangling 
rope  and  the  clang  of  a  street  car  gong  announces  your  arrival. 
You  are  admitted  into  a  tiny  hall,  lined  with  street  car  woodwork, 
lighted  with  one  window  and  fitted  up  with  book  shelves  and  a 
hall  seat.  Curving  grills— the  ironwork  from  a  car— and  green 
hangings  separate  this  entryway  from  tin  next  room.  This  last 
is  formed  from  two  open  cars  set  side  by  side  with  their  roof 
edges  tightly  joined.  The  windows  are  daintily  curtained,  and 
the  open  spaces  on  the  sides  filled  in  with  redwood  paneling.  At 
the  far  end  the  door  of  one  car  opens  upon  the  garden.  The  door 
of  the  other  opens  into  a  china  closet,  into  which  its  front  plat- 
form has  been  converted. 

For  purposes  of  warmth,  as  well  as  decorative  effect,  a  polished 
hardwood  floor  has  been  laid  over  the  old  street  car  floors.  The 
room  is  prettily  furnished  with  a  cozy  cushioned  couch,  book 
shelves,  easy  chairs  and  potted  plants.  The  kitchen  is  a  bobtail 
car,  which  connects  by  a  sliding  door  with  the  dining  room.  The 
cooking  is  done  on  an  oil  stove.  All  along  one  side  of  the  car  the 
window  recesses  have  been  filled  in  with  convenient  shelves.  The 
front  platform  has  been  metamorphosed  into  a  pantry.  A  second 
bobtail  car  serves  for  a  bathroom,  where  there  is  the  best  of 
plumbing,  a  marble  washstand  and  a  big  porcelain  tub.  The  back 
platform  here  has  been  transformed  into  a  linen  closet.  The 
bedroom  is  another  bobtail  car,  with  redwood  alcove  extension 
built  on.  The  parlor,  which  is  not  yet  quite  finished,  is  a  pair  of 
bobtail  cars  joined  and  with  their  double  platform  made  into  a 
fine  bay  window.  All  of  these  cars  are  ranged  around  an  open 
court,  which,  when  the  whole  is  finished,  will  be  utilized  for  a  con- 
servatory. The  servant's  quarters  are  in  a  bobtail  car,  which 
stands  a  little  apart  from  the  rest  of  the  house,  but  conveniently 
adjacent  to  the  kitchen  car. 


Improvements  at  Minneapolis  and  St.  Paul 

The  Twin  City  Rapid  Transit  Company,  of  Minneapolis  and  St. 
Paul,  Minn.,  is  planning  improvements  that  will  call  for  the  ex- 
penditure of  about  $1,350,000.  The  officials  of  the  company  have 
decided  that  the  power  furnished  by  the  St.  Anthony  Falls  dam  is 
no  longer  sufficient  to  supply  the  fast-growing  needs  of  the  street 
railway  system  and  a  steam  plant  will  be  erected  at  the  dam  for 
use  when  the  water  is  low.  This  plant  will  have  a  capacity  of 
3000  hp,  and  its  erection  will  be  the  first  step  in  a  plan  that  in- 
volves a  complete  revolution  in  the  power  system  of  the  company. 
The  steam  plant,  it  is  estimated,  will  cost  about  $700,000.  Ulti- 
mately three  sub-stations  will  be  established:  one  each  in  Minne- 
apolis and  St.  Paul,  and  the  third  for  the  Stillwater  line.  The 
exact  location  of  the  sub-stations  has  not  yet  been  determined, 
nor  will  they  be  erected  this  year.  Another  feature  of  the  plan 
is  the  construction  of  tunnels  through  the  sand  rock  underlying 
the  city,  to  accommodate  the  feed  wires  which  must  be  carried 
through  the  business  districts. 

New  cars  which  are  to  be  turned  out  during  the  year  will  cost 
the  company  $350,000  more.  Ten  cars  of  the  large,  or  interurban, 
type  are  now  in  course  of  construction  at  the  shops  on  Thirty- 
First  Street,  and  the  first  of  them  will  probably  be  finished  in 
about  a  month.  The  shops,  it  is  said,  will  be  run  at  full  capacity  all 
the  year,  and  the  company  expects  to  turn  out  an  average  of 
twelve  cars  each  month.  More  car  house  space  will  be  required 
for  the  accommodation  of  these  cars,  and  $100,000  will  be  spent  in 
enlarging  the  buildings  now  in  use.  The  remaining  $200,000  will 
be  spent  in  the  construction  of  the  tunnels  already  referred  to  and 
in  track  repairs. 

The  Everett  Moore  Situation 

The  Everett-Moore  situation  has  been  relieved  by  the  sale  of 
the  syndicate  holdings  in  the  Cleveland  Electric  Railway  to  a 
syndicate  headed  by  Horace  E.  Andrews  and  John  Stanley,  of 
Cleveland.  The  price  to  be  paid  for  the  stock  is  $80  a  share,  and 
the  securities  are  to  be  deposited  for  transfer  with  the  Savings  & 
Trust  Company  within  twenty  days.  The  stock  sold  includes  the 
holdings  of  Henry  A.  Everett,  E.  W.  Moore,  Charles  Wason, 
Barney  Mahler,  J.  B.  Hoge  and  several  others.  The  sale  involves 
about  43,000  shares  at  a  total  price  of  $3,440,000.  It  is  understood 
that  the  syndicate's  equity  in  the  stock  sold  is  something  over  $15 
per  share,  so  the  sale  will  give  the  syndicate  something  over  $700,- 
000  in  ready  money,  which  will  probably  be  used  in  the  general 
relief  of  the  situation.  The  holdings  heretofore  held  by  Andrews 
and  Stanley  were  about  22,000  shares.  This  number,  with  the 
43,000  purchased,  gives  them  a  total  of  65,000  shares,  which  is 
exactly  one-half  the  capital  stock  of  the  company.  It  is  under- 
stood, however,  that  the  purchasers  have  also  purchased  a  con- 
siderable amount  of  independent  holdings  on  the  open  market, 
and  this  represents  the  majority  of  stock  in  the  property.  The 
deal  was  practically  closed  Feb.  19,  but  it  was  held  open  for  two 
days  in  order  to  give  the  Elkins-Widener  syndicate  another  op- 
portunity of  bidding.  As  soon  as  the  transfer  of  stock  takes 
place,  it  is  quite  probable  that  there  will  be  a  change  in  the  personnel 
of  the  company.  It  is  generally  believed  that  Horace  E.  Andrews 
will  become  president,  and  that  John  Stanley  will  assume  his  old 
position  of  general  manager. 

The  securing  of  control  of  the  Cleveland  Electric  Railway  by 
the  Andrews  syndicate  is  of  great  significance  in  Cleveland  trac- 
tion circles.  Not  only  is  it  another  epoch  in  the  long  fight  for 
the  control  of  the  property  which  has  been  waged  between  the 
Everett  and  Andrews  factions,  but  it  how  appears  that  a  speedy 
consolidation  of  the  property  with  the  Cleveland  City  Railway 
Company  is  assured.  Mr.  Andrews  is  a  heavy  stockholder  in  the 
Cleveland  City  Company,  and  he  is  on  very  close  terms  with  Sen- 
ator Hanna,  president  of  the  company.  It  is  even  believed  in 
many  quarters  that  the  purchase  of  the  property  was  backed  by 
Senator  Hanna,  and  it  is  thought  probable  that  in  event  of  the 
consolidation  Senator  Hanna  would  become  president  of  the 
consolidated  company.  All  concerned  decline  to  discuss  the  sit- 
uation. 

It  is  understood  that  the   transaction   under   which  Tucker, 
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Anthony  &  Co.,  of  Boston,  obtained  control  of  the  Canton- 
Akron  Railway  and  the  Canton-Massillon  lines,  involved  the 
actual  changing  of  hands  of  only  $425,000  instead  of  $3,500,000  as 
has  been  reported.  Of  this  amount  $225,000  was  paid  into  the 
treasury  of  the  .Northern  Ohio  Traction  Company,  the  owner  of 
the  properties,  and  the  other  $200,000  went  to  liquidate  loans  of 
the  Everett-Moore  syndicate.  It  is  understood  also  that  the  deal 
included  the  sale  of  the  proposed  Akron-Massillon  line,  construc- 
tion work  on  which  had  been  started.  The  transaction  places  the 
Northern  Ohio  Traction  Company  in  very  good  shape  with  funds 
to  place  every  dollar  of  its  floating  indebtedness,  and  leave  a  con- 
siderable sum  in  the  treasury.  The  negotiations  for  the  sale  of 
these  properties  were  conducted  by  J.  R.  Nutt,  treasurer  of  the 
company,  in  behalf  of  the  bankers'  committee. 

It  is  generally  believed  that  the  bankers'  committee  will  carry 
out  its  plan  of  selling  the  Detroit  United  Railways.  It  is  under- 
stood, however,  that  the  stockholders  of  the  company  are  not 
taking  kindly  to  the  proposal  to  deposit  their  stock  for  sale  at  a 
figure  not  less  than  $70,  since  the  stock  is  thought  to  be  worth 
considerably  more  than  that. 

Last  Week's  Storms 

Last  week  New  York  City  bore  the  brunt  of  two  of  the  fiercest 
snowstorms  that  have  visited  the  East  since  the  great  blizzard 
of  1888.  Beginning  with  the  early  hours  of  Monday,  Feb. 
17,  the  first  storm  of  the  week  increased  rapidly  until  daybreak, 
when  the  whole  city  was  completely  snowed  under.  The  storm 
raged  with  like  ferocity  over  the  whole  East,  the  rising  of  the 
gale  piling  the  snow  up  in  drifts  that  for  a  time  caused  a  tempo- 
rary suspension  of  traffic  on  all  except  the  main  thoroughfares. 
In  Brooklyn,  Boston,  Providence,  Philadelphia,  Trenton  and 
other  cities  it  might  be  said  that  service  was  paralyzed.  Com- 
munication between  Manhattan  and  Brooklyn  was  subject  to 
great  delay.  The  ferryboats  with  difficulty  made  trips  across  the 
North  and  East  Rivers,  which  were  ice-choked,  and  shipping  was 
practically  at  a  standstill.  The  electric  and  steam  service  on  Staten 
Island  was  suspended  temporarily,  and  the  boats  to  that  place  made 
trips  with  the  greatest  difficulty.  The  congestion  of  traffic  on  the 
surface  lines  in  Manhattan  was  severe  during  the  morning  of  the 
first  day  of  the  storm,  when  many  of  the  avenues  were  blocked 
with  long  lines  of  stalled  cars.  On  Broadway  wheel  traffic  was 
confined  to  the  narrow  lanes  between  high  snow  hills,  and  along 
these  cabs,  trucks  and  cars  crawled  at  a  snail's  pace.  From  other 
thoroughfares  truck  traffic  disappeared  almost  entirely. 

The  Brooklyn  Bridge  was  kept  clear  of  snow,  but  many  thou- 
sands preferred  the  perilous  passage  of  the  ferries  to  the  crush  on 
the  bridge.  Throughout  Brooklyn  the  blockade  was  even  more 
general  than  in  Manhattan.  Coney  Island,  Fort  Hamilton,  and 
Canarsie  were  completely  cut  off  from  all  commuication,  and  half 
a  dozen  trains  were  stalled  at  one  time  on  the  Brighton  Beach 
road.  The  elevated  lines  in  both  Manhattan  and  Brooklyn 
were  operated  .without  a  hitch,  although  greatly  overcrowded 
because  of  the  inability  of  the  surface  cars  to  operate  with  the 
usual  expediency.  Conditions  similar  to  that  in  Manhattan  and 
Brooklyn  existed  in  Philadelphia,  Boston  and  the  other  cities. 
The  Boston  Elevated  Railroad  has  been  highly  praised  for  the 
excellent  way  in  which  its  lines  were  operated.  Trenton,  N.  J., 
may  be  cited  as  typical  of  the  conditions  that  prevailed  in  the 
smaller  cities.  The  Trenton  Street  Railway  kept  cars  running  on 
a  partial  schedule  on  Monday,  February  17,  but  cars  became  stalled 
late  in  the  afternoon  by  the  packing  of  the  snow  in  the  narrow 
streets  of  the  city.  All  the  lines  were  not  in  operation  again  until 
the  20th.  The  line  to  Princeton  was  opened  on  Thursday,  and 
the  Yardville  line  late  the  same  day.  The  Camden  &  Trenton 
Railway  did  not  run  any  cars  into  the  city  between  Monday  and 
Wednesday.  The  Yardley,  Morrisville  &  Trenton  Street  Railway 
was  operated  on  Monday  and  Tuesday,  but  no  cars  were  operated 
on  Wednesday,  owing  to  the  drifting  snow  in  the  suburbs.  The 
Trenton.  Lawrenceville  &  Princeton  Railroad  was  open  as  far  as 
Lawrenceville  throughout,  but  was  closed  to  Princeton  until 
Wednesday,  owing  to  the  locomotive,  which  had  a  snow-plow  at- 
tached, being  stalled  in  the  drifts. 

The  second  storm  of  the  week  began  Friday  morning,  Febru- 
ary 21.  It  rained  and  snowed  alternately,  and  over  the  snow 
already  on  the  ground  there  formed  a  crust  of  ice.  Wires  began 
to  give  way  under  the  strain,  and  while  the  storm  was  not  so  dis- 


astrous to  street  railway  travel  as  the  one  earlier  in  the  week,  it 
was  worse  for  the  telephone  and  telegraph  companies.  Traffic  on 
all  the  street  railway  lines  in  the  East  was  seriously  impeded,  how- 
ever. An  accident  to  the  power  station  of  the  Boston  Elevated 
Railway  on  February  21  caused  a  temporary  suspension  of  traffic 
on  a  number  of  lines  in  that  city. 



PERSONAL  MENTION 


MR.  F.  J.  J.  SLOAT,  general  manager  of  the  Southern  Ohio 
Traction  Company,  is  in  New  York  for  a  few  days  on  a  business 
trip. 

MR.  J.  A.  MUIR  has  been  appointed  general  manager  of  the 
Los  Angeles  Railway  Company,  of  Los  Angeles,  Cal.,  vice  Mr. 
Epes  Randolph,  who  is  retiring  for  other  service. 

MR.  W.  E.  HAYCOX,  general  manager  of  the  Ohio  Central 
Traction  Company,  has  been  granted  a  leave  of  absence  of  thirty 
days  and  will  visit  the  Pacific  slope. 

MR.  JOHN  CROLL  has  resigned  as  stockkeeper  of  the  Union 
Traction  Company,  of  Indiana,  of  Anderson,  Ind.,  after  two  and 
one-half  years'  active  service,  and  is  succeeded  by  Mr.  B.  W. 
Forkner,  who  is  also  assistant  to  the  purchasing  agent. 

MR.  D.  H.  KIMBERLEY,  a  prominent  Cleveland  banker  and 
president  of  the  Kansas  City  &  Leavenworth  Electric  Railway 
Company,  of  Kansas  City,  Kans.,  has  retired  from  active  business 
life.  Mr.  Kimberley  will  shortly  resign  the  many  positions  he 
now  holds. 

MR.  HARRY  E.  DALTON,  who  resigned  some  time  ago  as 
superintendent  of  the  Northern  Ohio  Traction  Company,  of 
Akron,  Ohio,  has  accepted  the  position  of  superintendent  of  con- 
struction for  the  Georgetown  &  Lexington  Traction  Company, 
which  is  building  a  road  from  Georgetown  to  Lexington,  Ky. 

MR.  T.  G.  HANSEN,  for  several  years  division  superintendent 
of  the  Cleveland  Electric  Railway  Company,  of  Cleveland,  Ohio, 
has  been  appointed  general  superintendent  of  the  Northern  Ohio 
Traction  Company,  of  Akron,  to  succeed  Mr.  Harry  E.  Dalton, 
who  has  become  superintendent  of  construction  for  the  George- 
town &  Lexington  Traction  Company,  building  a  line  between 
Georgetown  and  Lexington,  Ky. 

MR.  H.  M.  SHAW,  of  H.  M.  Shaw  &  Company,  New  York,  has 
recently  been  elected  president  of  the  Mountain  Lake  Electric  Rail- 
road, of  Gloversville,  N.  Y.,  and  has  been  placed  in  charge  of  the 
entire  property.  Mr.  Shaw  has  also  been  elected  treasurer  of  the 
Ballston  Terminal  Railroad,  which  operates  between  Ballston  Spa 
and  Saratoga,  N.  Y.  He  has  also  been  made  treasurer  of  the 
Westchester  Traction  Company,  Ossining,  N.  Y. 

GEN.  JOHN  E.  MULFORD,  who  has  been  president  of  the 
Elmira  &  Seneca  Lake  Railway  Company,  of  Elmira,  N.  Y.,  since 
its  organization,  has  deemed  it  best  to  retire  from  the  duties  of  the 
position  because  of  needed  rest  from  responsibilities,  and  his  resig- 
nation has  been  accepted,  with  the  proviso,  however,  that  he  remain 
as  vice-president.  Mr.  E.  R.  Dick,  of  Philadelphia,  who  is  presi- 
dent of  the  Railways  Company  General,  of  Philadelphia,  which 
controls  important  street  railway  properties  in  Pennsylvania, 
Michigan  and  New  York,  has  been  elected  to  succeed  Gen.  Mulford. 

MR.  R.  T.  CRANE,  president  of  the  Crane  Company,  of  Chi- 
cago, recently  made  quite  an  extensive  investigation  in  regard 
to  the  utility  of  an  academic  education  for  young  men  who  have 
to  earn  their  own  living  and  who  expect  to  pursue  a  commercial 
life.  In  this  connection  he  sent  out  letters  of  inquiry  to  a  large 
number  of  prominent  business  men  throughout  the  country,  as 
well  as  college  presidents  and  graduates,  and  the  result  of  such 
investigation  has  now  been  published  by  him  in  pamphlet  form 
for  private  distribution. 

♦  ♦♦ 

The  police  of  Chicago  recently  discovered  a  bold  plot  to  rob  the 
aged  ticket  agent  of  the  South  Side  Elevated  Railroad  at  Sixty- 
Third  Street,  that  city.  The  plot,  although  it  called  for  the  killing 
of  the  agent  if  he  resisted,  was  not  that  of  the  hardened  criminal, 
but  one  that  had  been  worked  out  by  two  boys  not  out  of  their 
teens,  it  is  said. 
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CONSTRUCTION  NOTES 


BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  succeeded  in  securing  several  coveted  franchises. 

FLORENCE,  ALA.— Some  lime  since  the  city  of  Florence  granted  a  com- 
pany a  franchise  for  a  street  railway  system,  but  the  time  limit  has  expired. 
Now  the  same  company  asks  a  renewal.  The  matter  lias  been  taken  under 
advisement. 

BIRMINGHAM,  ALA. — Messrs.  Dick  Brothers  &  Co.,  of  Philadelphia,  and 
Ladenburg,  Thalmann  &  Company,  of  New  York,  offer  to  investors  at  101  and 
interest  the  unsold  balance  of  $3,750,000  first  consolidated  mortgage  5  per  cent 
gold  bonds  of  the  Birmingham  Railway,  Light  &  Power  Company.  These 
bonds  mature  July  1,  1951,  or  may  be  called  at  110  after  July  1,  1906,  and  are  a 
first  mortgage  upon  all  the  lighting  plants  and  street  railway  systems  in  the 
county  in  which  Birmingham  is  situated,  subject  to  $1,250,000  outstanding 
bonds  of  the  Birmingham  Railway  &  Electric  Company,  secured  by  a  first 
mortgage  on  one-half  of  the  mileage  of  the  street  railway  system,  for  the  re- 
tirement of  which  a  like  amount  of  bonds  are  held  in  the  hands  of  the  trustee. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  is  to  con- 
struct an  immense  car  house  at  Central  Avenue  and  Seventh  Street,  Los  An- 
geles. The  building  will  be  263  ft  x  230  ft.,  accommodating  100  cars.  The  con- 
struction of  the  new  house  is  to  be  begun  at  once. 

SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  Company  has  re- 
cently completed  the  work  of  changing  the  western  end  of  its  Sacramento 
Street  cable  road  into  a  electric  line.  Electricity  is  used  from  the  intersection 
of  Devisadero  Street  to  a  point  opposite  Strawberry  Hill,  on  the  north  side 
of  Golden  Gate  Park. 

WILLI  MAN  TIC,  CONX.— William  A.  Arnold,  of  Willimantic,  says  that  the 
Willimantic  Traction  Company  is  perfecting  arrangements  for  the  construction 
of  its  proposed  line  to  Coventry  and  Windham  Center,  and  that  the  line  to 
Coventry  will  be  in  operation  by  Aug.  1. 

W  ASHINGTON,  D.  C— It  has  been  decided  to  double-track  the  lines  of 
the  Washington,  Alexandria  &  Mount  Vernon  Railway  Company  from  Arling- 
ton Junction  to  Washington.  The  company  has  elected  the  following  direct- 
ors for  the  ensuing  year:  G.  E.  Abbot,  Park  Agnew,  F.  K.  Hippie,  B.  C. 
Leech.  F.  Mertens,  J.  S.  Swartz,  Samuel  Rea,  Joseph  Crawford  and  James 
Cassells. 

TAMPA,  FLA. — R.  L.  Palmer,  formerly  general  manager  of  the  Cleveland 
&  Chagrin  Falls  Railway,  of  Cleveland,  Ohio,  is  interested  with  other  Cleve- 
land people  in  the  construction  of  an  electric  railway  to  extend  from  Tampa 
to  Sulphur  Springs,  Port  Tampa,  Clearwater  and  St.  Petersburg.  Mr.  Palmer 
is  now  inspecting  the  route  of  the  new  road. 

CHICAGO,  ILL. — It  is  reported  that  the  recently-incorporated  Southern 
Street  Railway  Company  will  shortly  apply  to  the  council  for  a  franchise  to 
construct  an  electric  railway  here.  The  avowed  plan  of  the  company  is 
to  build  an  electric  railway  from  Chicago  to  a  point  on  Lake  Calumet.  The 
incorporators  of  the  company  are:  Samuel  J.  Howe,  Frederick  S.  Schooler, 
William  J.  Neebee,  Jr.,  Ralph  R.  Keeler  and  Clarence  S.  Piggott. 

SPRING  VALLEY,  ILL. — The  City  Council  has  granted  a  franchise  to  the 
Illinois  Valley  Traction  Company,  which  proposes  to  build  an  electric  railway 
to  connect  Peru,  Spring  Valley  and  Princeton,  Ind. 

LOGAN  SPORT,  IND.— The  Logansport  &  Indianapolis  Railroad  Com- 
pany has  been  incorporated  to  build  an  electric  railway  between  Kokomo 
and  Logansport.  The  company  is  capitalized  at  $500,000.  and  the  incor- 
porators are:  H.  M.  Lau,  F.  A.  Smart,  O.  H.  Lau,  L.  A.  Stoneman  and 
W.  H.  Beach. 

LEBANON,  IND. — A  thirty-year  franchise  has  been  granted  by  the  Council 
to  the  Indianapolis  &  Lebanon  Traction  Company.  The  consideration  is  an 
$8,000  fee  and  the  location  of  the  power  house  in  the  city,  promoted  by  Town- 
send,  Reed  &  Company,  of  Indianapolis. 

ANDERSON,  IND. — The  City  Council  has  declared  the  franchise  granted 
two  years  ago  to  the  Central  Traction  Company  forfeited,  and  granted  a 
franchise  to  the  Union  Traction  Company  for  its  Indianapolis  and  Kokomo 
line. 

INDIANAPOLIS,  IND. — The  Indianapolis  Interurban  Terminal  Company 
has  filed  with  the  Board  of  Public  Works  a  petition  for  a  franchise  to  operate 
a  street  railway  system  in  Indianapolis,  furnish  an  interurban  terminal,  carry 
passengers  at  3  cents  and  give  one  transfer  to  any  line  of  the  same  company. 
The  company  does  not  offer  any  annual  cash  payment,  but  it  offers  to  pave 
between  tracks  and  to  a  reasonable  distance  on  each  side.  The  Indianapolis 
Interurban  Terminal  Company  is  capitalized  at  $50,000,  and  the  directors  of 
the  company  are:  Charles  F.  Smith,  Medford  B.  Wilson,  William  G.  Irwin, 
John  W.  Chipman,  S.  E.  Rauh  and  Alfred  M.  Glossbrenner.  Medford  B.  Wil- 
son is  president  of  the  Capital  National  Bank. 

ROCKWELL  CITY,  IA.— The  citizens  of  this  place,  in  connection  with 
those  of  Manson  and  Lake  City,  are  figuring  on  the  construction  of  an  electric 
railway  to  connect  the  three  cities.  All  three  places  are  located  in  Calhoun 
County,  but  owing  to  the  fact  that  each  is  located  on  a  different  line  of  rail- 
road  there  is  no  direct  communication  between  the  three  places.    The  object 


of  the  new  electric  railway  is  not  only  to  afford  connection  between  the  three 
cities,  but  also  to  give  each  direct  connection  with  all  the  railroads  passing 
through  the  county.    It  is  the  intention  to  handle  freight  as  well  as  passengers. 

DES  MOINES,  IA.— George  F.  McKay,  who  represents  Cleveland  (Ohio) 
capitalists,  and  who  has  been  interested  with  Mrs.  Butler  and  Mr.  Coffinberry 
in  the  promotion  of  an  electric  railway  between  Des  Moines  and  Colfax,  has 
submitted  another  ordinance  to  the  City  Council  of  Des  Moines.  This  ordi- 
nance, if  it  passes,  will  give  Mr.  McKay  or  his  assigns  the  right  to  construct 
an  electric  railway  over  a  specified  route  from  the  northeast  boundary  of 
the  city  limits  to  the  city  hall,  and  thence  north  on  Seventh  Street  to  FYank- 
lin  Avenue  and  west  on  Franklin  Avenue  to  the  west  limits  of  the  city.  The 
ordinance  further  provides  that  Mr.  McKay  or  his  assigns  are  to  pay  for  a 
period  of  two  years,  after  the  adoption  of  the  ordinance,  1  per  cent  of  the 
gross  earnings,  and  after  the  expiration  of  two  years  2  per  cent  on  the  gross 
earnings. 

OTTUMWA,  IA. — The  Interurban  Construction  Company,  which  is  em- 
powered to  construct,  sell  and  operate  everything  from  an  electric  motor  to  a 
locomotive  and  an  electric  railway,  has  completed  its  organization.  The 
capital  stock  of  the  company  is  $100,000.  The  immediate  object  of  the  com- 
pany is  the  construction  of  an  electric  railway  between  Ottumwa  and  Oska- 
Ioosa.  As  soon  as  this  line  is  completed  the  company  will  commence  the 
construction  of  several  additional  interurban  lines  in  the  neighborhood  of 
Ottumwa.  The  directors  of  the  company  are:  Gordon  W.  Wattles,  Sumner 
Wallace,  Harry  E.  O'Neill,  John  F.  Springfield,  Samuel  Mahon,  Calvin 
Manning  and  Jacob  B.  Sax. 

DES  MOINES,  IA.— The  Des  Moines  Western  Railway  Company  filed 
articles  of  incorporation  with  the  Secretary  of  State  Feb.  10.  The  capital 
stock  of  the  company  was  fixed  at  $300,000,  and  the  company  will  either  build 
a  line  at  once  from  Des  Moines  to  the  Missouri  River  or  will  acquire  such 
a  line  by  lease  or  purchase.  The  officers  of  the  company  are:  F.  M.  Hub- 
bell,  president;  F.  C.  Hubbell,  vice-president;  H.  D.  Thompson,  secretary 
and  treasurer. 

CARROLLTON,  KY. — Plans  are  being  perfected  for  organizing  a  company 
to  build  an  electric  railway  from  Carrollton  to  Cincinnati.  Estimates  of  the 
cost  of  construction  have  been  made.  The  road  will  extend  through  Carroll. 
Gallatin,  Boone  and  Kenton  Counties.  Col.  A.  S.  Berry,  of  Newport,  is  in- 
terested in  the  plan. 

ELLSWORTH,  MAINE. — Plans  are  being  drawn  for  the  construction  of 
an  electric  railway  to  connect  Ellsworth  and  Castine. 

PORTLAND.  MAINE.— The  Portland  Railroad  Company  has  petitioned 
for  an  extension  of  its  lines  from  Old  Orchard  to  Saco. 

AUGUSTA,  MAINE. — The  material  for  the  construction  of  the  Lewiston, 
Winthrop  &  Augusta  Street  Railway  between  Augusta  and  Wintl.rop,  14 
miles,  is  being  distributed  along  the  route  of  the  road.  Construction  work 
will  be  begun  at  an  early  date. 

WORCESTER,  MASS.— The  Worcester  &  Southbridge  Street  Railway 
Company  has  at  last  secured  rights  for  its  line  for  the  entire  distance  be- 
tween Worcester  and  Southbridge,  a  long  delayed  franchise  having  been 
granted  in  Auburn.  It  is  proposed  to  have  the  road  ready  for  operation  at  an 
early  date. 

HAVERHILL,  MASS.— The  Haverhill,  Lawrence  &  Ipswich  Street  Rail- 
way Company  has  been  granted  a  franchise  for  the  extension  of  its  lines 
through  Georgetown. 

HUDSON.  MASS.— The  Hudson  &  Northboro  Street  Railway  Company, 
capitalized  at  $170,000.  which  is  practically  the  same  organization  as  the  Concord. 
Maynard  &  Hudson  Street  Railway  Company,  proposes  to  construct  an  electric 
railway  as  one  of  the  connecting  links  of  the  proposed  road  from  Worcester 
to  Lowell.  The  road  will  be  7  miles  long.  The  directors  of  the  company  are: 
Henry  Tower,  John  H.  Robinson,  of  Hudson;  James  D.  Tyler,  of  Berlin; 
Ezra  W.  Chapin.  of  Northboro;  Charles  W.  Shippee.  of  Milford;  Edmund  B. 
Fuller,  of  Haverhill;  W.  S.  Reed,  of  Leominster. 

BOSTON,  MASS.— The  Boston  Elevated  Railway  Company  has  begun  the 
erection  of  an  8000-ton  coal  pocket  at  its  Lincoln  wharf  power  station. 

GRAND  RAPIDS,  MICH.— It  has  been  practically  decided  by  the  Grand 
Rapids,  Grand  Haven  &  Muskegon  Railway  Company  to  establish  at  Fruit- 
port  a  summer  hotel,  pavilion,  boat  house,  docks,  bandstands  and  such  other 
things  as  contribute  to  make  an  attractive  resort.  The  Fruitport  &  Spring 
Lake  branch  of  the  road  will  be  ready  for  operation  by  March  1,  it  is 
expected. 

MENOMINEE.  MICH.— It  is  reported  that  F.  F.  Frawley,  of  Eau  Claire, 
representing  Boston  capitalists,  who  has  a  franchise  pending  before  the  City 
Council,  has  purchased  the  White  Rapids  water-power,  35  miles  from  Me- 
nominee. The  plan  of  the  interests  Mr.  Frawley  represents  is  to  build  an 
electric  railway  from  Spalding,  Mich.,  to  Marinette,  Peshtigo  and  Oconto, 
and  ultimately  to  Green  Bay.  The  proposed  line  would  be  about  75  miles  long, 
and  power  would,  of  course,  be  obtained  from  White  Rapids. 

ST.  LOUIS,  MO.— The  St.  Louis  Terminal  Railway  Company  has  been 
granted  a  franchise  by  the  County  Court  at  Clayton  for  a  belt  line  connecting 
with  a  section  of  road  already  constructed  to  the  St.  Charles  rock  road, 
around  the  western  part  of  the  city  to  a  point  near  South  Grand  Avenue  and 
the  city  limits. 
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Against  Three-Cent  Fares^ 

A  very  important  decisionS^^rcndered  in  W^gjiitigton  on 
Monday,  when  the  United  States^ifp'ue'wte  Court  \vAa  that  the 
ordinance  enacted  by  the  city  governme>UtiiLBg^tyi5t?:n^ich.,  arbi- 
trarily reducing  street  car  fares  to  three  cents,  was  irregular  and 
without  binding  effect.  This  decision  was  based  upon  the  fact  that  pre- 
vious ordinances  had  been  passed  fixing  the  street  car  fares  at  five 
cents.  These  original  ordinances  were  construed  by  the  court  to  be 
in  the  nature  of  contracts.  The  opinion  was  delivered  by  Justice 
Peckham  and  affirmed  the  opinion  of  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Michigan.  It  would  have  been  a 
serious  blow  to  the  validity  of  all  contracts  had  the  court  ruled 
otherwise.  The  contention  which  the  highest  legal  tribunal  in  the 
land  has  sustained  is  one  with  which  the  readers  of  this  journal 
are  familiar,  for  it  has  many  times  been  urged  in  these  columns. 
Not  alone  is  such  a  decision  based  upon  "law,"  but  it  is  based  even 
more  broadly  upon  common  honesty.  It  can  be  stated  without 
fear  of  contradiction  that  enormous  sums  of  money  are  annually 
expended  by  street  railway  companies  upon  their  faith  in  the 
validity  of  the  ordinances  and  franchises  under  which  they  operate, 
and  it  would  be  simply  paralysing  to  all  progress  if  such  agree- 
ments could  be  torn  up  and  thrown  aside.  The  trouble  is  that  in 
many  places  those  who  believe  that  a  street  railway  company  is  a 
fair  mark  for  plunder  often  find  a  way  of  securing  their  purpose, 
not  in  attacking  the  rate  of  fare,  but  in  heaping  upon  the  corpora- 
tion all  manner  of  street-paving,  street-cleaning,  street-lighting, 
street-washing,  street-widening,  street-straightening,  and  a  host  of 
other  projects.  And  if  these  do  not  succeed,  there  are  lots  of  other 
little  plans  for  loading  onerous  requirements  upon  the  street  rail- 
way management  quite  outside  the  question  of  fares. 

Organization  Charts 

We  take  pleasure  in  publishing  elsewhere  in  this  issue  a  chart 
showing  the  organization  of  the  International  Traction  Company, 
of  Buffalo  and  Niagara  Falls.  The  idea  of  preparing  charts  of  this 
kind,  and  thus  clearly  defining  the  duties  and  direct  line  of  report 
for  different  officers  in  a  street  railway  company,  originated,  we 
believe,  with  the  Street  Railway  Journal.  Certainly  this  paper 
was  the  first  to  give  publication  to  charts  of  this  kind,  and  that 
of  the  Buffalo  system  forms  one  of  a  series  which  has  been  printed 
in  these  pages  and  which  has  included  similar  charts  of  the  Twin 
City  Rapid  Transit  Company  (published  in  the  last  issue),  the 
Metropolitan  Street  Railway  Company  of  New  York,  the  Union 
Traction  Company  of  Philadelphia,  the  Brooklyn  Rapid  Transit 
Company  and  the  Milwaukee  Electric  Railway  and  Light  Com- 
pany. There  is  no  doubt  that  a  definite  assignment  of  work  for 
each  individual  in  a  large  organization  greatly  increases  the  effi- 
ciency of  the  whole,  and  there  is  probably  no  easier  or  better  way 
of  indicating  the  work  and  direct  line  of  responsibility  of  each  de- 
partment of  a  large  company  than  graphically.  The  relative  merits  of 
this  plan  of  government  and  that' of  leaving  each  person  or  depart- 
ment in  a  somewhat  indefinite  state  of  mind  as  to  what  is  expected 
can  hardly,  we  believe,  admit  of  any  question.  If  experience  can 
teach  anything  it  should  certainly  be  a  guide  in  pointing  out  the 
best  way  of  organizing  large  bodies  of  men  to  carry  out  a  certain 
line  of  work.  The  art  of  doing  this  has  undoubtedly  received  more 
study  than  any  other  subject  to  which  human  thought  has  been 
directed,  as  it  is  as  old  as  the  history  of  civilization  itself,  and, 
of  course,  presents  its  highest  and  most  perfect  example  in  mili- 
tary bodies.  We  need  only  refer  to  an  army  to  show  the  con- 
fusion which  would  result  if  each  private  or  captain  was  left  con- 
tinually in  doubt  as  to  just  what  was  expected  of  him,  and  the 
chaos  which  would  result  from  such  a  plan  in  an  active  campaign. 
All  experience  shows  that  perfect  organization  by  the  strict  assign- 
ment of  work  is  the  only  method  by  which  effective  results  can 
be  secured.  The  same  is  true,  though  perhaps  to  a  less  degree,  in 
industrial  bodies,  so  that  in  organizations  of  this  kind  that  is  the 
most  effective  which  recognizes  this  principle  of  definite  assign- 
ments of  duties,  and  makes  this  assignment  simple  and  well  under- 
stood. 
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The  Increase  in  Accident  Claims 

One  of  the  most  serious  dangers  which  confronts  street  railway 
companies  is  the  rapidly  increasing  sums  which  are  being  assessed 
the  companies  in  one  form  or  another  for  the  use  of  streets. 
This  not  only  takes  the  form  of  taxes  and  other  fees  paid  directly 
to  the  city  and  State  authorities,  but  the  large  and  growing  item 
of  damages  to  persons  and  property  imposed  by  the  courts.  To 
this  latter  should  of  course  be  added  the  expenses  of  maintaining 
a  well-organized  claim  department  for  investigating  alleged  in- 
juries and  legal  department  for  defending  those  claims  for  which 
the  company  is  not  or  does  not  consider  itself  liable.  We  predict 
that  there  is  hardly  a  street  railway  company  in  this  country  with 
which  the  annual  expenditure  for  the  use  of  the  streets  in  the  form 
of  taxes  and  damage  claims  is  not  nearly,  if  not  more  than,  double 
what  it  was  ten  years  ago;  and  while  the  introduction  of  electric 
power  has  introduced  many  economies  in  railway  operation,  the 
increased  cost  of  this  particular  department  threatens  largely  to  ex- 
tinguish the  benefits  (so  far  as  the  railway  companies  are  con- 
cerned) conferred  by  the  improved  motive  power,  unless  some- 
thing is  done  to  reduce  the  expansion  of  this  evil.  We  have  pre- 
viously considered  the  subject  of  the  increase  during  the  last  ten 
years  of  the  taxes  paid  by  street  railway  companies,  and  it  is  our 
intention  at  this  time  more  particularly  to  call  attention  to  the 
growing  expenditures  in  the  accident  claim  departments  of  rail- 
way companies  which  merit  equally  serious  attention. 

It  may  be  said  that  the  operation  of  the  heavier  electric  cars  run- 
ning at  high  speeds  on  streets  has  introduced  greater  dangers. 
This  we  are  not  ready  to  admit;  but  even  if  it  were  so,  and  grant- 
ing that  a  modern  electric  car  is  harder  to  stop  than  a  slow-going 
horse  car,  this  is  no  reason  why  the  railway  company  should 
assume  all  the  additional  danger  involved.  The  electric  car  occu- 
pies a  legitimate  place  in  modern  methods  of  city  transportation, 
it  is  as  indispensable  as  the  steam  train,  compared  with  the  old 
post  coach,  and  if  people  do  not  want  to  get  run  over  they  should 
keep  out  of  the  way.  In  other  words,  provided  the  company  does 
not  exceed  the  speed  allowed  by  the  city  ordinances,  and  provided, 
also,  that  it  uses  all  reasonable  precautions  on  its  cars  against 
accident,  it  has  performed  its  part  of  the  contract.  The  extra  risk 
of  accident  from  running  electric  cars,  if  there  is  any,  over  the  old 
horse  cars,  is  the  price  paid  by  the  community  for  the  enjoyment 
of  rapid  transit,  more  comfortable  cars,  and  all  of  the  other  ad- 
vantages which  go  with  an  improved  motive  power.  The  theory 
that  the  railway  company  must  take  all  the  additional  risk  of  run- 
ning modern  electric  cars  over  that  of  running  horse  cars  is  as 
absurd  an  interpretation  of  the  law  of  negligence  as  that  a  man 
need  take  no  more  care  in  avoiding  accident  while  crossing  a 
a  crowded  portion  of  Broadway  than  in  walking  100  ft.  in  the 
Maine  woods,  or  that  horse  cars  in  turn  should  travel  at  the  pace 
of  wheelbarrows  under  penalty  of  paying  for  resulting  damage. 
Nevertheless,  the  courts  seem  to  proceed  on  the  theory  that  all 
the  extra  caution  required  in  running  the  higher-speed  cars  de- 
volves on  the  companies  and  none  on  the  public,  otherwise  we 
should  find  the  accident  damages  about  the  same  per  car  mile  as 
with  horse  cars,  instead  of  considerably  in  excess  of  that  rate,  as 
is  usually  the  case.  As  an  actual  matter  of  fact,  the  companies 
are  really  running  their  cars  with  a  much  greater  modicum  of 
precaution  than  were  the  horse  cars,  because  the  motormen  have 
an  unobstructed  view  ahead,  and  are  admittedly  of  a  much  higher 
grade  intellectually  than  their  predecessors  who  held  the  reins. 

Bogus  Claims 

Another  important  reason  for  the  increase  in  the  expenditures 
of  the  claim  departments  of  many  of  the  companies  of  the 
country,  is  due,  we  believe,  to  the  settlement,  either  in  or  out  of 
court,  of  claims  which  are  either  entirely  bogus  in  character 
or  else  of  such  a  slight  nature  as  to  by  no  means  warrant  the  pay- 
ments made.    For  this  the  railway  companies  are  not  usually  to 


blame.  We  know  of  many  instances  where  the  claim  adjuster  has 
been  morally  certain  that  the  demands  made  upon  the  railway 
company  were  by  no  means  justified,  but  has  feared  to  bring  the 
case  into  court  on  account  of  the  prejudice  of  the  average  jury 
against  corporations  in  general  and  especially  street  railway  cor- 
porations. For  various  reasons,  which  it  is  not  the  purpose  here  to 
discuss,  a  feeling  has  been  created  that  a  consolidated  company 
comprising  most,  if  not  all,  the  railways  of  the  city  is  far  richer 
and  more  responsible  to  the  public  than  its  original  constituent 
companies  ever  were  and  that  it  should  be  made  to  pay  in  pro- 
portion to  its  supposed  affluence,  regardless  of  all  other  consider- 
ations. As  a  result,  it  is  often  considered  better  policy  to  com- 
promise for  a  small  sum  even  when  there  was  no  legal  liability. 
These  facts  have,  of  course,  been  the  means  of  subjecting  railway 
companies  to  assessments  from  all  kinds  of  bogus  claims.  The 
situation  has  now  become  so  acute  that  it  is  the  manifest  duty  ol 
the  courts,  or  of  the  Legislatures  of  the  several  States,  if  the  courts 
do  not  have  the  power,  to  insist  either  that  stricter  proof  of  the 
liability  of  railway  companies  in  damage  claims  should  be  required, 
or  in  some  other  way  to  effect  a  relief  from  an  injustice  which  is 
intolerable. 

In  the  meantime  it  is  a  satisfaction  to  record  the  detection, 
through  the  claim  department  of  the  Metropolitan  Street  Railway 
Company,  of  New  York,  of  what  seems  to  be  an  organized  band 
of  conspirators  whose  purpose  it  was  to  secure  payment  for  ficti- 
tious damages  from  street  railway  companies,  and  which  had 
already  been  successful  in  doing  this  in  at  least  one  other  case. 
The  accident  referred  to  took  place  Oct.  29,  1900,  in  Manhattan, 
but  the  facts  were  only  brought  to  light  in  the  trial  which  oc- 
curred during  the  latter  part  of  January  this  year.  They  were  briefly 
as  follows:  The  plaintiff,  a  married  woman  and  a  resident  of 
Brooklyn,  claimed  that  on  the  evening  of  the  day  in  question  she 
attempted  to  board  an  open  car,  but  before  she  had  gained  the 
running  board  the  car  was  started.  This  threw  her  violently  to 
the  ground  and  caused  serious  internal  injuries  for  which  she 
claimed  damages.  The  testimony  was  corroborated  by  a  sister 
who  was  with  her  and  by  two  passengers  on  the  car  who  testified 
that  they  had  seen  the  accident  but  had  not  previously  known  the 
defendant.  Two  doctors  who  had  attended  the  patient  stated  that 
the  woman  was  suffering  from  injuries  evidently  the  result  of  a 
contusion.  It  seemed  a  very  clear  case  against  the  company,  ex- 
cept that  the  conductor  testified  that  the  car  was  standing  still 
when  the  woman  tumbled  over  backwards.  The  motorman  did 
not  see  her  get  on  the  car  and  could  not  say  whether  the  car  had 
started  when  he  heard  the  shout  of  the  passengers.  Investigation 
before  the  case  came  to  trial,  however,  showed  that  the  woman  had 
a  precisely  similar  accident  less  than  two  months  before  on  an- 
other road  in  Brooklyn,  and  that  this  latter  company  had  paid 
her  $120  and  had  taken  a  release  before  any  suit  was  commenced. 
Other  testimony  was  presented  that  the  two  supposedly  disin- 
terested witnesses  who  saw  the  accident  were  really  acquaintances 
of  the  plaintiff  and  her  husband,  and  one  of  them  had  had  an  acci- 
dent case  with  another  road.  The  credit  for  running  this  case 
down  is  due  largely  to  J.  G.  Benning,  a  representative  of  the 
Metropolitan  Street  Railway  Company,  and  James  W.  Ridgway, 
of  Brooklyn,  the  counsel  for  the  company  in  this  case. 

In  this  connection  it  may  not  be  amiss  to  refer  to  the  handsome 
testimonial  recently  received  by  Mr.  H.  A.  Robinson,  solicitor 
for  the  Metropolitan  Street  Railway  Company,  at  the  hands  of  the 
Bar  Association,  of  New  York,  which  comprises  all  of  the  leading 
lawyers  of  the  city.  About  a  year  ago  charges  of  unprofessional 
conduct  against  Mr.  Robinson  were  presented  before  this  body 
by  certain  lawyers  who  had  opposed  him  on  trials.  These  charges, 
which  were  based  on  claims  that  Mr.  Robinson  was  responsible 
for  a  system  of  settling  cases  behind  the  plaintiff's  attorney's  backs, 
were  very  carefully  examined  by  a  special  committee  of  the  Bar 
Association  appointed  for  the  purpose,  and  as  a  result  Mr.  Robin- 
son was  completely  exonerated. 
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The  Brooklyn  Bridge  Problem 

A  careful  discussion  of  the  Brooklyn  Bridge  problem  appeared 
in  our  March  1  issue,  so  that  an  early  return  to  the  matter  might 
seem  rather  unnecessary.  But  reference  to  this  very  important 
subject  is  again  compelled  by  official  utterances,  which  have  far 
exceeded  in  impracticability  the  schemes  of  some  of  the  most 
irrational  amateur  engineers  whose  daily  contributions  to  the 
press  have  furnished  material  for  amusement,  if  nol  for  thought. 
We  must  call  attention  to  the  visionary  conceptions  "I  Bridge 
Commissioner  Lindenthal,  as  brought  <mt  in  his  latest  plan  of 
relief  and  printed  elsewhere  in  this  issue,  and  to  his  entirely  un- 
called for  and  cowardly  attack  on  the  management  of  the  traction 
company  which  is  at  present  operating  under  the  most  difficult 
conditions  in  the  world  in  a  remarkably  satisfactory  manner.  We 
are  happy  to  see,  however,  that  Controller  Grout  and  the  other 
members  of  the  Board  of  Estimate  and  Appropriation,  as  well  as 
the  press  and  people  of  New  York  city,  appreciated  the  absurdities 
of  Mr.  Lindenthal's  suggestions  and  immediately  expressed  their 
disapproval.  Furthermore,  we  understand  that  a  petition  ad- 
dressed to  Mayor  Low  requesting  the  adoption  of  the  plan  advo- 
cated in  these  columns  last  week  and  becoming  known  as  the 
"Martin  Plan"  is  being  circulated  among  the  residents  of  Brook- 
lyn. The  Lindenthal  scheme,  involving  an  expenditure  of  $14,500,- 
000,  enough  for  another  bridge  or  an  extra  tunnel  or  two,  in- 
cludes an  elevated  connection  between  (the  existing  Brooklyn 
Bridge  and  the  new  ones,  via  the  present  structure,  reinforced, 
on  Park  Row  and  the  Bowery,  an  immense  terminal  for  bridge, 
elevated,  surface  and  subway  cars  at  City  Hall,  better  bridge 
buildings  in  Brooklyn,  the  extension  of  what  Mr.  Lindenthal 
calls  the  "Navy  Yard  Bridge,"  "Ravenswood  Bridge"  connec- 
tions, and  above  all,  the  use  on  the  three  suspension  bridges  of 
moving  sidewalks  or  platforms. 

To  many  people  unfamiliar  with  the  situation  and  topography, 
some  of  this  may  not  be  very  clear,'  but  all  can  understand  the  pro- 
posed resort  to  moving  platforms,  such  as.  were  in  use  at  the  Chi- 
cago Exposition  in  1893  and  the  Paris  Exposition  in  1900.  Mr. 
Lindenthal  is  quite  enthusiastic  on  the  subject  and  we  are  ready 
to  admit  that  the  platforms  have  several  noteworthy  features  of 
merit  when  applied  to  such  conditions.  We  would  only  stop 
to  point  out  that  instead  of  getting  direct  cars  home,  "from  start 
to  finish,"  great  numbers  of  people  would  still  have  to  take  cars 
when  they  stepped  off  the  moving  platforms,  and  here  is  the  old 
chronic  trouble  again.  Mr.  Lindenthal  says  that  while  the  pres- 
ent carrying  capacity  of  the  Bridge  service  is  36,000  passengers 
an  hour,  16,000  of  whom  draw  seats,  the  future  maximum  capacity 
of  the  three  bridges,  according  to  his  plan,  would  be  110,000  each 
per  hour,  of  whom  at  least  80.000  will  have  seats.  Possibly  true, 
but  they  will  mostly  have  to  get  fresh  seats  at  the  Brooklyn  end, 
every  night,  "and  there  the  row  begins."  What  the  rush  for  the 
trolley  cars  each  night  shows  is  that  the  Brooklynites  want  to 
stay  in  one  vehicle  all  the  way,  without  change,  seat  or  no  seat — 
just  to  get  home  as  quickly  as  possible.  The  dangers  of  carrying 
crowds  and  other  transportation  difficulties  of  the  moving  platform 
are  too  evident  to  require  comment. 

Incidentally,  Mr.  Lindenthal  gets  abusive  in  regard  to  the 
Brooklyn  Rapid  Transit  management.  While  these  officials  are 
quite  capable  of  defending  themselves  we  cannot  refrain  from 
characterizing  his  remarks  as  indecent  and  wholly  unwarranted. 
He  ventures  to  remark: 

The  Brooklyn  Rapid  Transit  Company  has  an  absolute  monopoly  of  pas- 
senger transportation  in  Brooklyn.  As  its  management  shall  be  good  or  bad, 
so  it  will  affect  the  physical  welfare  of  every  dweller  in  that  borough.  It 
affects  also  the  transportation  over  the  Bridge,  which  has  become  the  property 
of  that  company  to  all  intents  and  purposes.  That  company  should  provide 
itself  with  the  very  best  talent  for  conducting  its  business.  If  it  does  so  it 
will  be  able  to  give  comfortable  transportation  to  all  passengers  in  that 
borough,  besides  earning  great  profits  for  itself.  I  have  no  hesitation  in  saying 
that  if  that  company  had  wise  and  competent  management  such  a  thing  as  a 
crush  at  the  Bridge  would  be  a  rarity,  and  probably  would  never  be  heard  of. 
The  jurisdiction  of  the  Bridge  Commissioner  does  not  extend  further  than  the 
Bridge.  He  cannot  regulate  the  transportation  of  the  Brooklyn  Rapid  Transit 
Company. 


We  would  like  to  contradict  all  this.  It  is  not  for  us  to  defend 
the  sins  of  omission  or  commission  of  the  old  Brooklyn  trolley 
regime,  but  it  is  our  concern  when  the  patient  and  anxious  men 
who  are  straining  every  nerve  to  get  good  results  are  thus  at- 
tacked. The  Brooklyn  Rapid  Transit  officials  are  dealing  with 
a  congestion  of  traffic  that  is  not  of  their  creation,  but  it  may  be 
questioned  whether  so  serious  a  problem  could  be  grappled  with 
more  earnestly  and  bravely.  It  will  be  noted  that  all  the  Linden- 
thal plans  deal  with  bridges  still  to  be  finished.  Meantime  the 
Brooklyn  Rapid  Transil  has  to  do  its  best  to  handle  the  enor- 
mous tide  of  travel  that  swamps  its  system  twice  in  every  twenty- 
four  hours  and  will  do  so  with  increasing  severity  for  at  least 
another  two  years. 

The  Proposed  Metropolitan  Lease  in  New  York 

Two  weeks  ago  we  published  the  complete  plan  proposed  by  the 
directors  of  the  Metropolitan  Street  Railway  Company  of  New 
York  to  lease  the  company  to  the  Interurban  Street  Railway  Com- 
pany on  a  basis  of  7  per  cent  guaranteed  dividends,  which  plan  is  to 
be  voted  upon  by  the  stockholders  of  the  company  at  a  special  meet- 
ing called  for  March  20.  We  also  published  a  statement  showing 
the  number  of  lines  in  Manhattan  to  be  equipped  with  the  under- 
ground conduit  system,  the  earnings  of  these  lines  at  present,  and 
the  gross  per  mile  of  track  of  the  lines  owned  by  the  company 
north  of  Manhattan  Island,  where  the  greatest  growth  of  the  city 
will  undoubtedly  occur  during  the  next  ten  years.  The  plan,  as 
outlined  in  the  proposal,  has  received  some  criticism  in  Wall  Street 
and  in  several  of  the  daily  papers.  So  far  as  we  have  analyzed  these 
objections,  they  seem  to  be  of  two  kinds:  one  is  that  the  Metro- 
politan Securities  Company  has  promised  too  much  to  the  Metro- 
politan Street  Railway  Company,  and  that  consequently  it  will  have 
difficulty  in  paying  dividends  on  its  own  stock ;  the  other  is  that 
the  Securities  Company  has  promised  too  little  to  the  Metropolitan 
Street  Railway  Company,  and  that  consequently  its  earnings  will 
be  inflated  with  the  surplus  over  7  per  cent  to  the  detriment  of  the 
present  stockholders  of  the  Metropolitan  Street  Railway  Company. 
If  these  two  classes  of  critics  would  come  together  they  might 
be  able  to  understand  that  the  objections  neutralize  each  other,  and 
that  while  both  are  partly  right,  both  are  also  decidedly  wrong. 

The  situation  in  New  York  is  simply  this :  To  obtain  the  best 
financial  results  from  the  property  of  the  Metropolitan  Street  Rail- 
way Company,  and  to  carry  out  to  its  logical  conclusion  the  broad 
and  far-seeing  policy  of  improvement  initiated  by  the  management, 
additional  capital  and  wider  powers  of  action  are  absolutely  neces- 
sary. The  former  might  be  secured  by  the  issue  of  another  kind  of 
obligation,  but  the  returns  on  such  additional  investment,  though 
certain,  will  not  be  immediately  available,  and  it  is  doubtful  whether 
some  stockholders  of  the  present  company  would  care  about  making 
such  additional  investment  under  the  circumstances.  The  company 
has  therefore  made  a  proposal  to  its  stockholders,  which  is  briefly 
as  follows:  "About  $30,000,000  are  required  to  bring  the  Metropoli- 
tan Street  Railway  system  to  its  maximum  efficiency,  and  the 
strongest  financial  interests  in  the  country  are  ready  to  put  this 
money  into  the  system.  If  you  believe  with  them  and  with  us  that 
this  will  be  a  profitable  investment,  you  have  the  privilege  of  sub- 
scribing to  this  stock  at  par  to  the  extent  of  45  per  cent  of  your 
present  holdings.  If,  however,  you  are  doubtful  as  to  the  wisdom 
of  this  investment,  there  are  plenty  of  other  people  who  have 
sufficient  faith  in  it  to  underwrite  the  issue  and  who  will  guarantee 
by  their  investment  7  per  cent  on  the  Metropolitan  Street  Railway 
stock,  the  dividend  which  has  been  paid  since  1899." 

There  are  two  ways  to  raise  additional  capital  in  any  enterprise, 
one  by  issuing  underlying  securities  and  the  other  by  issuing  over- 
lying securities.  With  the  former,  the  stockholders  are  obliged  to 
take  all  the  loss  if  the  new  investment  does  not  prove  profitable; 
with  the  latter  plan,  which  is  that  adopted  in  this  instance,  only 
those  stockholders  who  so  elect  need  enter  the  new  company.  This 
proposition  is  certainly  broad  enough  and  fair  enough  to  satisfy 
the  most  sanguine  as  well  as  the  most  timid  among  the  present 
stockholders. 


3o8 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  10. 


Interurban  Electric  Railways  in  Michigan 


The  lower  part  of  Michigan  will  soon  rival  if  it  will  not  surpass 
any  part  of  the  State  of  Ohio  in  the  number  and  extent  of  mileage 
of  interurban  electric  railways.  For  a  long  time,  Cleveland  was 
the  center  of  interurban  electric  railway  operation,  and  the  first 
long  lines  of  this  character  which  were  built  in  the  country  ex- 
tended from  that  city.  Other  cities  in  Ohio,  like  Dayton  and 
Toledo,  soon  became  noted  for  their  extensive  electric  railway 
projects,  and  now  Detroit,  which  is  joined  to  Toledo  and  Cleve- 
land by  a  continuous  line  of  electric  railway,  has  become  a  most 
important  railway  cen- 


be  equipped  with  two  motors  each,  which,  with  the  controllers,  etc., 
will  be  the  only  electrical  equipment  required  by  the  new  road,  as  it 
will  purchase  all  of  its  power  from  the  Canadian  Electric  Light 
Company,  which  controls  the  water-power  generating  plant  at 
Chaudiere  Falls. 

■  ♦♦♦  


The  San  Francisco  Consolidation 


The  plan  for  the  purchase  of  the  Market  Street  Railway  and 
other  lines  in  San  Francisco  is  being  underwritten  by  a  syndicate 
headed  by  Brown  Brothers  &  Company.    The  United  Railroads, 


COUNTY  STREE 


ter.  This  is  well 
shown  in  the  accom- 
panying map  of  Michi- 
gan, which  is  a  repro- 
duction of  one  recently 
prepared  by  the  Rail- 
road Commission  of 
Michigan  and  which 
shows  the  interurban 
lines  in  Michigan  at 
the  close  of  last  year,  i 
For  convenience  of  ref- 
erence, those  lines 
which  are  considered  as  city  systems  have 
been  omitted. 

The  most  extensive  interurban  railway 
system  in  the  State  is  of  course  that  cen- 
tering around  Detroit,  most  of  which  has 
been  consolidated  under  the  management 
of  the  Detroit  United  Railway  Company. 
This  includes  the  Detroit  &  Pontiac  Rail- 
way, the  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway  and  the 
Detroit  &  Northwestern  Railway.    Another  extensive  system  is 
that  called  the  Rapid  Railway  system,  which  covers  more  than 
ioo  miles  of  track,  reaching  from  Detroit  to  Port  Huron,  and 
still  another  is  the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson 
Railway  which  extends  north  halfway  across  the  State,  where  it 
connects  with  the  Michigan  Traction  Company,  extending  to 
Kalamazoo.    The  next  largest  system  of  roads  to  these  two  are 
those  extending  from  Grand  Rapids,  the  capital  of  the  State. 
These  roads  include  the  Grand  Rapids,  Grand  Haven  &  Muske- 
gon Railway,  extending  toward  the  northwest,  and  the  Grand 
Rapids,  Holland  &  Lake  Michigan  Railway  to  the  southwest. 
Toledo,  as  stated,  is  joined  with  Detroit  by  an  electric  line  and 
also  has  an  important  system  extending  west  in  the  Toledo, 
Adrian  &  Jackson  Railway  and  the  Toledo  &  Western  Railway. 
Lansing  is  connected  with  St.  Johns  by  the  Lansing,  St.  Johns 
&  St.  Louis  Railway  described  in  the  Street  Railway  Journal 
for  Feb.  15,  while  Saginaw  has  two  important  systems,  the  Bay 
City  Consolidated  and  the  Saginaw  Valley  Traction  Company. 

A  number  of  important  extensions  are  under  way.  The  Hawks- 
Angus  syndicate,  which  owns  the  Detroit,  Ypsilanti,  Ann  Arbor 
&  Jackson  Railway  and  the  Grand  Rapids,  Grand  Haven  &  Mus- 
kegon Railway,  proposes  the  connection  of  these  two  lines  by 
way  of  Lansing.  It  is  also  stated  that  Saginaw  will  be  connected 
with  St.  Johns,  making  a  through  line  from  Saginaw  to  Lansing. 
The  Detroit  &  Chicago  Traction  Company,  which  is  planning  an 
electric  railway  connection  between  Detroit  and  Chicago  and 
which  is  being  promoted  by  the  Boland-Flynn  syndicate,  connects 
with  the  lines  of  the  Michigan  Traction  Company,  and  will  reach 
Chicago,  it  is  planned,  through  Niles  and  Michigan  City.  A  road 
is  also  proposed  connecting  Flint  with  Saginaw,  and  bears  the 
title  of  the  Flint,  Saginaw  &  Bay  City  Company.  The  Southern 
Michigan  Traction  Company  is  also  making  surveys  for  a  line 
from  Kalamazoo  to  Grand  Rapids.  These  are  only  a  few  of  the 
many  projects  which  are  attracting  wide  interest  throughout  the 
State.  — 

A  New  Canadian  Trolley  Line 

The  Levis  County  Railway  Company,  which  is  to  operate  a  9- 
mile  line  on  the  south  shore  of  the  St.  Lawrence  River  immediately 
opposite  Quebec,  Canada,  expects  to  begin  construction  work  as 
soon  as  possible,  and  hopes  to  have  its  road  running  by  early  sum- 
mer. No  contracts  for  this  road  have  as  yet  been  let,  but  the  gen- 
eral manager,  G.  U.  G.  Holman,  announces  that  he  will  soon  be 
in  a  position  to  receive  proposals  for  cars,  overhead  material,  special 
track  work,  etc.  The  rolling  stock  of  the  road  will  probably  con- 
sist of  ten  open  and  ten  closed  single-truck  cars  about  30  ft.  over 
all,  with  6-ft.  wheel  bases  and  bodies  8  ft.  wide.  The  closed  cars 
will  be  vestibuled  at  each  end.  While  the  70-lb.  rail  which  is  to  be 
laid  will  be  obtained  from  England,  on  account  of  the  high  tariff 
on  American  rails,  the  special  work  for  the  construction  as  well 
as  all  the  overhead  material  will  probably  be  bought  in  the  United 
States.    Wooden  poles  will  be  used  with  brackets.   The  cars  will 
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upon  acquisition  of  the  stock  and  rights  of  the  constituent  com- 
panies, and  upon  the  payment  of  $1,600,000  in  cash,  to  be  used  for 
betterments  and  improvements,  will  issue  $20,000,000  each  in 
preferred  and  common  stock  and  4  per  cent  bonds.  A  portion  of 
the  above  issue  is  reserved  for  minority  stocks  not  yet  acquired. 
The  above  two  classes  of  stocks  will  be  owned  by  a  New 
Jersey  corporation  called  the  United  Railways  Investment 
Company,  of  San  Francisco,  the  incorporation  of  which  company 
has  already  been  noted,  and  this  latter  company  is  perfecting  the 
plan  for  the  purchase  of  the  several  companies  making  up  the  sys- 
tem. 

It  contracts  to  purchase  the  shares  of  the  constituent  companies, 
and  its  obligation  for  the  same  will  be  paid  by  the  delivery  of  the 
4  per  cent  bonds  of  the  United  Railroads  of  San  Francisco,  which 
is  the  name  of  the  California  company.  The  Investment  Company 
will  issue  $15,000,000  of  5  per  cent  cumulative  preferred  stock  and 
$5,000,000  common.  It  is  the  stocks  of  the  Investment  Company 
and  the  bonds  of  the  United  Railroads  of  San  Francisco  that  the 
syndicate  will  underwrite.  The  system  comprises  229  miles  of 
road,  the  combined  earnings  of  which  in  1901  were  $5,125,282  gross 
and  $2,083,155  net. 
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Chart  of  the  Or ganization  of  the  International  Traction 
Company 


Through  the  courtesy  of  the  officers  of  the  International  Trac- 
tion Company  the  accompanying  chart  is  presented  of  the  organ- 
ization of  that  corporation.  This  chart  is  made  up  on  the  same 
general  scheme  as  that  of  other  companies  which  have  been  pub- 
lished in  previous  issues  of  this  paper,  Mich  as  that  of  the  Twin 


Dirert  Lint;  of  Report 


Engineering  Company,  increasing  this  amount  by  £845,000,  and 
making  the  total  capitalization  £3,455,000. 

The  British  Electric  Traction  Company  is  interested  in  a  large 
number  of  English  .street  railways,  among  which  may  be  men- 
tioned: Birmingham  &  Midland,  Birmingham  General  Omnibus, 
Brighton  &  Shoreham,  Cork  Electric,  Devonport,  Dudley-Wol ver- 
hampton,  Dudley,  Leamington  &  Warwick,  Metropolitan,  Oldham, 
Ashton  &  Hyde  Electric;  Peterborough,  Swansea  and  Potteries. 
Mrr  Davies,  while  in  New  York  City,  will  make  his  headquarters 
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City  Rapid  Transit  Company  in  the  last  issue.  The  plan  of  or- 
ganization, however,  is  considerably  different,  as  will  be  seen 
from  a  study  of  the  chart. 

The  department  of  transportation,  as  will  be  seen,  is  divided 
into  five  departments,  the  respective  heads  of  four  of  which  are 
the  superintendents  of  the  three  divisions  and  the  passenger  and 
freight  agent,  who  has  charge  of  rates,  transfers,  baggage,  lost 
articles,  etc.  The  fifth  division,  including  despatchers,  employment 
agent,  supervisors,  etc.,  has  no  single  head,  but,  like  the 
other  four  divisions,  reports  directly  to  the  assistant  superintendent 
of  transportation  and  indirectly  to  the  general  manager.  The 
other  five  operating  divisions  of  the  company,  viz.*  that  of  "roll- 
ing stock  and  buildings,"  "construction  and  maintenance  of  way," 
"electrical  engineering,"  "purchasing  department  "  and  "claim 
department"  report  through  their  respective  heads  to  the  general 
manager,  who  has  an  assistant  and  also  a  special  outside  repre- 
sentative called  a  special  agent.  The  work  of  the  secretary  and 
treasurer,  auditor,  attorneys,  tax  agent,  etc.,  come  directly  under 
the  supervision  of  the  president,  although  the  latter  two  officers 
also  report  on  the  work  of  their  department  to  the  general  man- 
ager. 



In  Search  of  American  Railway  Operators 


The  British  Electric  Traction  Company,  Limited,  of  London, 
England,  has  sent  to  the  United  States,  as  its  representative,  P.  W. 
Davies,  inspecting  secretary,  in  order  to  secure  from  this  country 
capable  men  for  the  operation  of  the  numerous  small  systems 
which  it  controls  in  the  British  Isles.  Mr.  Davies  is  desirous  of 
entering  into  communication  not  only  with  men  who  are  capable 
of  taking  positions  as  superintendents  or  managers  of  the  roads 
with  which  he  is  connected,  but  he  intends  to  take  back  to  England 
with  him  men  who  can  make  good  inspectors  for  his  road,  a  class 
which  may  be  obtained  from  the  rank  and  file  of  the  motormen  and 
conductors.  The  British  Electric  Traction  Company,  of  which 
Sir  Charles  Rivers  Wilson,  chairman  of  the  Grand  Trunk  Railway, 
is  chairman  of  the  board  of  directors,  and  Emile  Garcke  is  man- 
aging director,  has  capital  liabilities  of  £2,600,000,  with  power  to 
issue  a  further  £400,000  in  debenture  bonds.  There  is  £600,000 
outstanding  in  5  per  cent  debentures,  £900,000  in  £10,  6  per  cent 
preferred  shares,  and  the  remainder  in  £10  shares  of  common 
slock.   The  company  has  recently  assumed  control  of  the  Electrical 


at  Room  605,  120  Liberty  Street,  where  he  will  probably  remain 
for  a  few  days.  It  is  his  intention  to  afterward  make  a  rapid  tour 
of  the  Eastern  half  of  the  country,  in  order  that  he  may  visit  such 
applicants  as  find  it  inconvenient  to  see  him  at  his  New  York 
office. 



Large  Power  Station  in  St.  Louis 

The  immense  power  station  of  the  St.  Louis  Transit  Company, 
which  is  located  on  North  Second  Street,  is  nearly  ready  for 
operation.    The  station  extends  from  Malinckrodt  Street  to  Salis- 


NEW  POWER  STATION  AT  ST.  LOUIS 


bury  Street,  and  occupies  a  space  302  ft.  long  by  140  ft.  8  ins.  wide, 
giving  two  rooms  297  ft.  x  66  ft.  inside.  The  engine  room  will 
contain  two  cross-compound  Fulton-Corliss  engines,  each  36  ins. 
and  70  ins.  x  60  ins.  stroke,  and  each  directly  connected  to  a  Gen- 
eral Electric  generator  of  2250  kw  and  two  other  engines  of  the 
same  type,  with  cylinder  dimensions  28  ins.  and  54  ins.  x  60  ins. 
stroke,  each  directly  connected  to  a  40-pole  1200  kw  General  Elec- 
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trie  alternator.  Each  engine  will  operate  at  75  r.  p.  m.  The  man- 
agers are  now  awaiting  only  the  receipt  of  certain  electrical  ma- 
chinery, when  the  station  will  be  in  operation. 



New  England  Street  Railway  Club  Meeting 


The  regular  meeting  of  the  New  England  Street  Railway  Club 
was  held  at  Wesleyan  Hall,  Boston,  on  Feb.  27,  with  President  E. 
C.  Spring  in  the  chair.  After  the  usual  routine  business  had  been 
transacted,  the  evening  was  devoted  to  an  address  on  "Four-Motor 
Equipments  and  the  Possibilities  of  Alternating  Currents  for  Street 
Railway  Service,"  by  Albert  H.  Armstrong,  consulting  engineer  of 
the  railway  department  of  the  General  Electric  Company,  Sche- 
nectady.   Mr.  Armstrong  spoke  in  part  as  follows : 

Mr.  President,  Members  and  Friends — In  dealing  with  the  subur- 
ban phase  of  the  street  railway  problem  the  best  starting  point  is  to 
follow  the  work  of  the  street  railway  motor  over  its  line,  whether 
it  be  in  the  public  highways  or  private  right  of  way,  and  to  exam- 
ine carefully  the  various  conditions  it  has  to  meet  in  operation. 
In  general  a  railway  motor  is  sold  under  a  certain  horse-power 
rating  which  is  largely  commercial.  For  instance,  the  well-known 
"G.  E.-67"  is  rated  at  38  hp,  and  is  good  for  that  power  under 
certain  conditions,  that  is,  it  will  rise  in  temperature  75  degs.  C. 
after  a  one-hour  run  at  that  load,  but  the  amount  of  work  that  it 
will  do  in  actual  service  may  bear  little  relation  tu  the  hour  rating. 
The  selection  of  a  motor  for  a  certain  piece  of  work  is  often  the 
cause  of  a  good  deal  of  misunderstanding,  and  I  hope  that  my  re- 
marks will  clear  up  matters  somewhat. 

In  street  railway  traffic  with  city  work  at  eight  lo  twelve  stops 
per  mile,  the  maximum  speed  of  the  equipment  is  rarely  reached, 
and  it  is  evident  that  the  motor  is  called  upon  to  perform  work  of 
a  very  intermittent  character  in  the  numerous  accelerations,  coast- 
ings, braking  and  standing  experiences  to  which  it  is  subjected. 
In  fact,  it  seldom  performs  any  steady  work.  In  order  to  analyze 
the  work  of  a  motor  we  must  know  the  number  of  stops,  car 
weight,  schedule  speed  (upon  which  depends  largely  the  rate  of 
acceleration),  and  the  alignment  and  grade,  although  this  last  is 
of  relatively  less  importance  in  city  service  of  the  usual  character. 

It  is  commonly  understood  that  a  railway  motor  should  run  at 
from  20  per  cent  to  25  per  cent  of  its  commercial  rat- 
ing, e.  g.,  a  50-hp  motor  should  run  at  an  average  of 
10  hp  to  12  hp  during  the  entire  day.  This  does  not 
mean  that  the  stationary  output  of  such  a  motor  could  be  con- 
tinuously 12  hp,  but  it  does  mean  that  the  average  power  throughout 
the  day  can  be  12  hp,  including  all  the  cycles  of  operation  that  the 
motor  passes  through.  Careful  study  of  the  service,  number  of 
stops,  etc.,  is  always  essential,  and  the  effect  of  each  series  of 
current  impulses  must  be  determined  before  a  motor  can  be  guar- 
anteed to  safely  perform  any  particular  service. 

The  limitations  of  a  railway  motor  are  its  commutation  and 
heating,  these  being  the  two  determinate  factors.  The  commuta- 
tion is  concerned  with  the  current  impulses  in  acceleration,  while 
the  heating  depends,  in  a  way,  upon  the  average  of  the  current  im- 
pulses in  a  definite  time.  In  deciding  between  a  two  or  a  four-mo- 
tor equipment  great  care  must  be  taken  to  arrange  an  acceleration 
suitable  for  the  type  employed.  If  the  schedule  speed  is  high  in 
proportion  to  the  number  of  stops,  the  profile  irregular  or  the 
grades  heavy,  it  is  advisable  to  equip  each  axle  with  a  motor.  A 
single-truck  car  with  one  motor  labors  under  the  same  disadvan- 
tages as  a  double-truck  car  with  two  motors.  Higher  acceleration 
may  invariably  be  obtained  with  a  four-motor  equipment,  because 
of  the  greater  percentage  of  weight  on  the  drivers.  Personally  I 
believe  in  equipping  every  axle  in  city  work.  With  a  steam  loco- 
motive the  power  must  be  concentrated  on  a  single  structure,  and 
considerably  more  dead  weight  hauled  than  in  the  case  of  electric 
motors,  which  can  be  subdivided  into  small  units.  Early  equip- 
ments naturally  followed  steam  railway  practice,  using  one  motor 
on  a  single  truck,  but  as  the  nature  of  the  motor  and  the  railway 
problem  became  better  understood  the  motive  power  became  more 
subdivided,  until  all  axles  were  equipped. 

The  four-motor  equipment  has  many  advantages  to  commend 
it.  The-  road  can  be  kept  in  operation  under  all  conditions  of 
weather.  With  a  two-motor  equipment  we  can  only  secure  about 
60  per  cent  of  the  car  weight  for  purposes  of  ^acceleration,  and 
during  heavy  storms,  on  streets  covered  with  slimy  mud.  the 
coefficient  of  adhesion  often  falls  as  low  as  10  per  cent,  which 
means  a  tractive  effort  of  200  lbs.  per  ton  as  a  maximum.  Such 
an  equipment  can  scarcely  climb  an  8  per  cent  or  9  per  cent  grade, 
and  if  stopped  on  the  grade  cannot  start  again  without  going  to  the 
bottom.  A  two-motor  equipment  is  of  far  less  use  in  pushing  a 
disabled  car  back  into  the  car  house  than  a  four-motor  outfit. 

Continuous  operation  is  of  paramount  importance  in  suburban 


work.  It  is  often  asked  by  opponents  of  such  lines :  "If  you  take 
a  car  for  a  certain  place,  is  there  any  assurance  that  you  will  get 
there  to-day  or  to-morrow  ?"  The  many  years  of  experience  be- 
hind the  steam  roads  make  them  generally  considered  far  more 
reliable,  hence  four-motor  equipments  are  most  essential  in  main- 
taining continuity  of  service.  The  suburban  street  railway  is 
appreciating  difficulties  already  met  by  the  steam  railway  men  be- 
fore good  service  could  be  reached. 

As  we  approach  suburban  service,  new  features  present  them- 
selves, and  the  "street  railway  motor"  is  better  termed  the  "elec- 
tric railway  motor."  In  city  running  power  is  on  usually  from  25 
per  cent  to  30  per  cent  of  the  time.  The  suburban  equipment  must 
be  able  to  reach  at  least  twenty-five  miles  per  hour  maximum 
speed  in  order  to  handle  the  traffic.  In  city  work  the  equipment 
may  be  able  to  reach  a  maximum  speed  of  twenty  miles  per  hour, 
as  far  as  the  motors  are  concerned,  but  numerous  stops  frequently 
reduce  this  maximum  to  12  miles  or  13  miles  per  hour,  and  thus  re- 
duce the  proportion  of  time  that  current  is  on.  In  suburban  or 
interurban  work  the  current  is  on  usually  from  50  per  cent  to  75  per 
cent  of  the  time.  The  restrictions  and  varying  requirements  of  city 
and  suburban  service  are  evidenced  in  the  fact  that  the  suburban 
traffic  means  maximum  speeds  anywhere  from  25  miles  to  60  miles, 
or  even  to  70  miles  per  hour,  with  one  stop  in  3  miles,  4  miles  or  5 
miles,  and  the  city  traffic  for  the  same  equipment  requires  on  the 
outskirts  at  least  one  or  two  stops  per  mile,  with  450  volts  available, 
sharp  curves  and  grades  all  out  of  proportion  to  motors  geared  for 
high  speeds,  while  600  volts  may  easily  be  obtained  in  the  suburban 
regions. 

The  success  of  suburban  roads  is  largely  due  to  the  taking  of  a 
passenger  near  his  own  door,  carrying  him  near  his  office  or  other 
destination  at  a  schedule  speed  nearly  as  high  as  the  steam  road 
furnishes,  while  it  traverses  city  streets,  open  highways  and  a  pri- 
vate right  of  way  perhaps  as  well.  The  rivalry  for  suburban  busi- 
ness can  have  but  one  ending,  for  the  steam  locomotive  cannot  com- 
pete with  the  electric  motor  for  this  class  of  work.  Probably  the 
highest  speed  suburban  road  in  the  world  is  to  be  built  between 
Fifty-Second  Street,  Chicago,  Wheaton,  Aurora  and  Elgin.  The 
motor  cars  will  weigh  about  35  tons,  operate  at  maximum  speeds 
of  65  miles  to  68  miles  per  hour,  and  are  to  be  equipped  with  four 
125-hp  motors  each  and  train  control.  A  schedule  speed  of  40 
miles  per  hour,  including  all  stops,  is  to  be  made,  and  the  road  par- 
allels two  or  three  existing  steam  lines.  There  is  no  doubt  but 
better  service  will  be  given  by  the  electric  road,  and  it  has  the 
further  advantage  of  connecting  with  the  Chicago  elevated  lines. 
Roads  like  this  introduce  new  problems  of  current  distribution  and 
generation  not  met  in  city  systems.  The  average  city  road  operates 
cars  at  from  550  volts  to  600  volts,  and  as  long  as  the  distances  of 
the  loads  are  short  from  the  power  station,  and  a  reasonable  amount 
of  feeder  copper  sufficient,  this  voltage  is  high  enough  for  the 
work.  As  suburban  traffic  grows,  and  as  the  lines  branch  out  to 
neighboring  towns,  heavier  equipment,  greater  speeds  and  longer 
distances  make  550  volts  too  low  a  pressure  for  the  problems  en- 
countered, and  the  current  cannot  be  carried  far  enough  without 
prohibitive  drop  unless  a  prodigious  copper  outlay  is  involved,  with 
two  exceptions,  the  booster  and  the  storage  battery.  I  believe  that 
every  well-regulated  system  should  contain  boosters,  in  order  that 
certain  feeders,  which  carry  a  heavy  load  but  a  few  times  a  year, 
can  have  their  voltage  properly  raised  at  such  times.  In  such  cases 
it  would  hardly  pay  to  install  copper  enough  to  give  proper  service 
to  a  badly  loaded  branch  but  a  few  times  a  year,  or  to  put 
in  alternating  current  transmission,  with  a  consequent  idle 
rotary  or  motor  generator,  and  heavy  fixed  charges  on 
investment.  A  series  booster  in  the  power  station  can  carry  these 
infrequent  loads  very  well,  and  can  be  used  at  other  times  by  con- 
necting to  other  feeders  which  are  heavily  taxed  as  the  system 
grows. 

The  storage  battery  on  the  line  is  useful  when  the  voltage  fluc- 
tuates considerably,  being  high  when  the  load  is  light,  and  low 
when  it  is  heavy.  By  carefully  noting  the  fluctuations,  and  properly 
proportioning  the  nunrber  of  battery  cells  to  the  voltage  range  and 
average,  we  can  install  a  battery  at  or  near  the  end  of  the  line  and 
obtain  a  reasonably  good  voltage,  fairly  constant,  and  somewhat 
lower  than  the  power  station.  The  battery  charges  during  time  of 
light  load  and  discharges  during  heavy  periods  giving  the  power 
station  a  far  more  constant  load,  as  well.  The  limitations  of  the 
battery  lie  in  the  difficulty,  if  not  impossibility,  of  increasing  its 
size  to  any  material  extent  as  the  system  grows.  A  rapidly  ex- 
panding system  has  little  use  for  a  storage  battery. 

As  the  service  increases,  neither  booster  nor  battery  and  only 
prohibitive  copper  outlay  can  handle  it  by  direct-current  methods 
of  distribution  or  transmission.  We  must  therefore  use  an  alter- 
nating system,  and  for  suburban  traffic  the  usual  type  is  a  three- 
phase  alternating  station  generating  current  at  from  15,000  volts  to 
20,000  volts,  with  rotary  converter- sub-stations  located  at  the  ob- 
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jective  points  with  reducing  transformers  changing  three-phase 
alternating  current  to  600  volts  direct  current  through  the  windings 
of 'the  rotarres.  Such  sub-stations  require  attendants,  and  should 
be  installed  only  where  the  volume  of  business  and  extension  of  the 
local  feeder  system  warrant  the  heavy  fixed  charges  and  main- 
tenance accounts.  Even  for  city  work,  like  that  in  New  York, 
Buffalo,  St.  Louis  and  others,  a  single  three-phase  alternating  sta- 
tion, operating  at  high  potential,  has  advantages  far  beyond  a 
number  of  direct-current  stations  well  placed  and  operating  at 
600  volts.  High  potential  distributing  systems  depend  much  on 
the  locality.  In  city  service  like  that  in  Buffalo  underground 
cables  operating  at  20,000  volts  are  in  successful  use,  and  many 
suburban  lines  are  being  installed  at  higher  voltages,  40,000  volts 
being  in  actual  service  to-day  with  60,000  volts  to  70,000  volts 
transmissions  under  construction.  As  the  distance  covered  increases 
as  the  square  of  the  potential,  it  is  evident  why  the  adoption  of  the 
alternating  systems'  has  been  so  largely  responsible  for  so  many 
consolidations.  A  generating  station,  well  placed  as  to  water  sup- 
ply can  transmit  power  at  13,000  volts  to  sub-stations  25  miles 
away  readily  and  successfully,  and  can  thus  cover  a  territory  whose 
area  is  1963  square  miles,  excluding  the  local  feeders. 

The  ordinary  suburban  proposition  implies  cars  of  20  tons  to  25 
tons  weight,  speeds  of  45  miles  to  50  milt's  per  hour,  and  an  average 
speed,  including  stops,  of  20  miles  to  22  miles  per  hour.  The  Chi- 
cago-Elgin road  referred  to  has  a  generating  station  operating  at 
26,000  volts,  and  thus  covers  a  possible  transmission  area  of  an 
80-mile  diameter  circle,  or  502(1  sq.  miles.  It  is  probable  that  two 
or  more  cars  will  be* operated  per  train. 

Another  phase  of  the  suburban  problem  is  the  headway  possible 
between  cars  at  such  high  speeds.  In  steam  railroad  practice  on 
roads  like  the  New  York  Central,  intervals  like  four  minutes  or 
five  minutes  are  required  at  high  speeds,  and  the  rapid  transit  sub- 
way trains  in  New  York  will  have  about  this  interval  in  express 
service.  Such  work  is  possible  only  on  the  basis  of  reliable  auto- 
matic signals,  and  such  will  doubtless  be  free  from  being  obscured 
by  smoke  and  steam  in  the  New  York  subway.  On  suburban  lines 
the  interval  is  less  frequent,  being,  in  the  majority  of  cases,  thirty 
minutes  in  summer  and  thirty  minutes  to  sixty  minutes  in  winter. 
The  Schenectady  &  Albany  line  operates  25-ton  to  28-ton  cars  at 
45  miles  per  hour  maximum  speed  on  the  public  highway,  and  the 
present  fifteen-minute  interval  is  soon  to  be  reduced  to  seven  and  a 
half  minutes.  Double-headers  will  also  probably  be  run.  Some  re- 
liable system  of  train  signals  must  be  used  or  a  delay  of  two  min- 
utes or  three  minutes  becomes  extremely  dangerous. 

The  installation  of  suburban  railway  lines  has  usually  been  in  the 
more  thickly  settled  districts  outlying  cities.  Such  lines  have  the 
remarkable  power  of  creating  travel  not  existing  before,  and  often 
pay  where  parallel  steam  lines  are  operated  at  a  financial  loss. 

Another  class  of  service  where  the  prospects,  perhaps,  justify 
electrical  equipment,  is  found  in  branch  lines  of  steam  roads  where 
traffic  is  heavy,  or  in  high-speed  interurban  roads  connecting  im- 
portant centers. 

In  a  recent  trip  I  found  a  number  of  Western  railroads,  and  some 
Eastern  ones  as  well,  operating  over  grades  of  2  per  cent  from  10 
miles  to  20  miles  long.  The  B.  &  O.  has,  I  believe,  in  the  Alleghany 
Mountains,  a  2.2  per  cent  grade  18  miles  or  20  miles  long.  With 
such  roads  a  steam  locomotive  hauling  1200  tons  to  1500  tons  on 
a  level  cannot  surmount  the  grades,  and  the  train  has  to  be  split 
up,  with  the  addition  of  a  helper  locomotive  on  each  section,  until 
the  end  of  the  grade  is  reached.  This  involves  the  maintenance  of 
a  large  number  of  engines  as  helpers,  entailing  considerable  loss  of 
time  in  splitting  up  and  expense  in  maintenance.  It  is  proposed 
to  apply  electricity  to  this  service,  and  the  outlook  is  encouraging, 
for,  from  the  nature  of  the  route,  we  usually  find  the  line  following 
a  divide  in  the  mountains  along  which  runs  a  stream  of  consider- 
able power.  Of  the  roads  I  investigated  water-power  from  2000 
hp  to  20,000  hp  was  found  almost  alongside  of  the  track.  The 
power  station  loads  in  such  cases  would  be  fairly  good,  as  a  1000- 
ton  freight  train  with  a  1000-hp  electric  helper  climbing  a  2  per  cent 
grade  at  8  miles  per  hour  could  frequently  be  one  of  four  to  six  per 
day  in  one  direction,  the  load  if  each  one  lasting,  say,  three  hours. 
On  such  systems  we  find  that  the  direct-current  motor  is  seriously 
handicapped  by  the  short  distance  of  power  transmission  possible 
without  alternating  currents  ;  600-volt  apparatus  is  about  the  limit, 
although  probably  1000-volt  apparatus  could  be  designed  and  op- 
erated in  special  cases.  Even  this  voltage  is  much  too  low.  Then, 
too,  rotary  sub-stations  every  few  miles  are  expensive  to  install  and 
maintain,  with  heavy  fixed  charges  and  expensive  third-rail  con- 
struction to  be  considered  also.  Recent  tests  made  with  induction 
motors  show  that  it  possesses  favorable  characteristics  for  certain 
classes  of  railway  work.  Primarily  the  induction  motor  consists 
of  a  field  of  sheet-iron  laminations  provided  with  a  winding  similar 
to  the  armature  of  a  direct-current  railway  motor,  connected  to  a 
three-phase  alternating  circuit,   A  simple  induction  motor  armature 


would  be  a  cylindrical  "chunk"  of  iron,  but  to  increase  the  efficiency 
it  is  laminated,  and  wound  by  bars  or  coils,  requiring  no  commu- 
tator, and  it  may  or  may  not  need  collector  rings,  ac- 
cording to  the  method  of  control.  It  is  simple  to  man- 
ufacture, and,  of  course,  does  entirely  away  with  com- 
mutation difficulties.  We  can  wind  induction  motors  for  any 
potential  that  we  can  secure  sufficient  insulating  space  upon,  which, 
of  course,  means  much  higher  potential  than  in  direct-current  work. 
We  are  considering  the  use  of  3000  volts  on  mountain  roads  as  trol- 
ley potential,  and  also  on  branch  lines  equipped  for  induction-motor 
service,  either  by  direct  feed  or  by  step-down  transformers.  No 
change  in  the  character  of  the  three-phase  current  itself  is  needed 
in  using  the  induction  motor.  The  apparatus  employed  in  such  a 
transmission  would  usually  be  a  water-power  generating  station 
supplying  current  at  high  potential  to  a  transmission  line  feeding 
step-down  transformers  at  3000  volts,  either  on  the  car  or  in  sta- 
tions along  the  line,  with  a  locomotive  equipped  with  three-phase 
induction  motors  operating  at  3000  volts.  The  only  attendance  re- 
quired is  at  the  generating  station,  and  this  is  a  minimum,  if  the 
plant  is  hydraulic.  Casual  inspection  once  a  day  of  the  trans- 
formers is  all  that  is  necessary,  and  this  can  often  be  done  by  con- 
struction gangs  along  the  line.  The  motors  themselves  operate  at 
practically  constant  speed  on  level,  ascending  grade  or  down  hill, 
returning  power  to  the  line  on  the  descent.  These  two  features  of 
constant  speed  and  returning  energy  to  the  line  are  of  no  small 
importance.  It  is  possible  that  in  the  future  roads  of  this  mountain 
type  and  certain  branch  steam  lines  will  be  equipped  with  alternat- 
ing motors  instead  of  direct  current.  The  feeder  investment  is  low 
with  the  alternating  system,  and  the  transmission  at  high  voltage 
most  economical.  Certain  disadvantages  tell  seriously  against  the 
induction  motor  for  railway  work.  The  system  is  not  interchange- 
able with  any  other  now  in  operation  in  cities;  is  practically  lim- 
ited to  private  rights  of  way;  necessitates  changing  cars  at  the 
city  line,  or  equipping  the  city  system  with  alternating  current,  a 
most  impracticable  plan  at  present,  two  overhead  wires,  and  less 
efficiency  of  acceleration,  together  with  low  average  power  factor. 
Such  a  system  is  not  adapted  to  city  work,,  and  is  not  seriously 
considered  for  heavy  suburban  traffic  at  present.  The  installation 
of  induction  motors  might  be  seriously  considered  on  an  air  line  be- 
tween New  York  and  Philadelphia  over  private  right  of  way  be- 
tween termini  not  connected  with  either  city  system,  but  in  the 
Chicago-Elgin  road  it  was  found  impossible  to  compete  with  direct- 
current  motors  at  the  schedule  speed  required,  with  even  but  one 
stop  in  3  miles,  quite  aside  from  commercial  considerations. 

Mr.  Armstrong  closed  by  inviting  full  discussion  and  questions, 
and  in  reply  to  an  inquiry  gave  the  following  range  of  power  con- 
sumption for  different  classes  of  service  in  watt-hours  per  ton  mile  : 
City,  80  to  120;  elevated,  as  in  Chicago,  70  to  90;  suburban,  or  long 
distance,  40  to  50;  all  at  the  switchboard.  He  approved  unques- 
tionably of  four-motor  equipments  for  heavy  city  work,  despite  the 
fact  that  four  motors  required  slightly  more  power  than  two,  other 
things  being  equal,  on  account  of  the  greater  dead  weight  and 
slightly  reduced  efficiency.  He  thought  that  careless  work  by  the 
motorman  might  readily  swallow  up  any  difference  in  the  two 
equipments'  power  consumption. 

Mr.  William  Pestell,  superintendent  of  motive  power  of  the 
Worcester  Consolidated  Street  Railway  Company,  gave  the  results 
of  a  test  made  on  his  road  on  four  cars  run  all  day,  as  follows : 

Twenty-five-foot  box  cars,  two  G.  E.-58  motors,  2300  watt-hours 
per  car  mile ;  25-ft.  box  cars,  four  G.  E.-52  motors,  2500  watt-hours 
per  car  mile.  Tests  made  with  four  G.  E.-58  motors  showed  a 
lower  power  consumption  than  with  four  G.  E.-52  motors.  The 
G.  E.-58  gearing  was  higher  than  the  G.  E.-52. 

The  meeting  closed  at  9.30  p.  m.  Before  adjourning  the  an- 
nouncement was  made  that  at  he  next  meeting  Professor  A.  E.  Dol- 
bear,  of  Tufts  College,  would  probably  give  an  address  on  "Wire- 
less Telegraphv." 

■  ♦♦♦  

Engines  for  the  Underground 

The  Allis-Chalmers  Company  has  contracted  to  furnish  six  addi- 
tional engines  of  a  maximum  of  12,000  horse-power  each,  to  be 
completed  as  soon  as  possible,  for  the  New  York  subway.  These 
engines  are  to  be  duplicates  of  engines  now  under  contract,  and  will 
complete  the  power  necessary  to  drive  the  machinery  of  the  under- 
ground road,  when  completed.  The  full  amount  of  the  contract  is 
$1,305,000,  the  price  of  each  engine  being  $108,750,  making  the  cost 
of  the  six  engines  now  ordered  amount  to  $652,500. 

The  contract  for  the  first  six  engines  carried  with  it  an  option  to 
increase  the  number  to  eight  within  two  months  from  the  signing 
ol  the  contract  at  the  same  price,  and  to  increase  the  order  to  the 
full  complement  of  twelve.  The  six  engines  that  are  already  con- 
tracted for  are  to  be  completed  for  delivery  in  eighteen  months 
from  last  October. 
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Report  of  the  Sao  Paolo   Tramway,  Light  &  Power 
Company,  Limited 


The  annual  report  of  the  Sao  Paulo  Tramway,  Light  &  Power 
Company,  of  Sao  Paulo,  Brazil,  submitted  at  the  second  annual 
meeting,  held  in  this  city  Jan.  16,  1902,  shows  that  the  whole  of  the 
capital  stock  of  the  company  has  been  issued,  namely,  $6,000,000  in 
60,000  shares,  of  $100  each.  The  authorized  issue  of  first  mortgage 
bonds  is  $6,000,000,  bearing  interest  at  the  rate  of  5  per  cent  per  an- 
num. Of  these  bonds  $4,125,000  have  been  sold,  and  the  balance, 
$1,875,000,  has  been  pledged  as  security  for  loans. 

Work  upon  the  company's  plant  at  Parnahyba  was  commenced 
Sept.  16,  1899,  and  was  completed  and  put  in  operation  Sept. 
23,  1901.  The  plant  installed  is  sufficient  to  generate  6,000  hp,  and 
provision  has  been  made  whereby  a  further  supply  of  10,000  hp  can 
be  obtained  simply  by  the  addition  of  the  necessary  pipe  line,  tur- 
bines and  dynamos. 

Construction  of  the  company's  electric  railway  was  started  July 
4,  1899,  and  sufficient  of  the  system  was  completed  to  begin  opera- 
tions with  eight  cars  on  May  7,  1900.  At  the  present  time  there  are 
in  operation  thirty-three  motor  cars,  the  earnings  of  which  average 
$44  per  car  per  day,  or  34  cents  per  car  mile,  the  track  mileage  in 
operation  being  35  miles.  During  the  conversion  of  the  recently 
acquired  mule  railway  to  an  electric  system,  the  company  is  contin- 
uing to  operate  it  by  mules.  There  are  in  operation  at  the  present 
time  forty-four  cars,  the  earnings  of  which  average  $17  per  car  per 
day,  the  track  mileage  in  operation  being  about  22  miles.  The  city 
is  divided  into  three  zones,  of  3  km  (2  miles)  each,  for  the  purpose 
of  charge  of  fares  for  passengers  and  freight.  The  passenger  fare 
to  be  charged  is  200  reis  (5  cents)  within  each  zone. 

There  have  been  secured  up  to  the  date  of  our  last  returns  con- 
tracts for  15,000  incandescent  lights,  of  which  11,000  are  in  service. 
Contracts  have  been  secured  for  500  arc  lights,  of  which  there  are 
in  service  at  the  present  time  372  lights.  Rates  secured  for  lights 
are:  Incandescent,  800  reis  (20  cents)  per  kw-hour,  and  arc, 
50  milreis  ($12.50)  per  month  for  light  supplied  from  sunset  to  mid- 
night. Contracts  have  been  closed  for  stationary  motors  aggre- 
gating 1300  hp,  of  which  there  are  connected  services  using  about 
400  hp.  The  rates  secured  for  power  for  10-hour  service  per  day 
vary  from  $60  to  $160  per  year.  The  lowest  rate  the  company 
has  made  is  for  500  hp,  being  $85  per  hp  per  year  for  a  service  of 
twenty-four  hours  per  day. 

Record,  of  earnings  for  the  past  six  months  in  Brazilian  currency 
are  as  follows : 

Gross  Income  Operating  Exp  Net  Income 

Operating  by  Steam  Reis  Reis  Reis 

(u'y   292,431,210      232,537,972  59,893,283 

August   302,700,690         227,620,471  75,080,219 

Operating  by 
Water  Power 

September   342,693,830  .196,013,512  146,680,318 

October   329,903,3°o  186,903,778  142,999,522 

November   348,304,600  179,882,732  i68,42r,868 

December*   350,000,000  180,000,000  170,000,000 

1,966,033,630       1,202,958,465  763,075,165 

*  December  month  estimated. 

The  rale  of  exchange  varies  from  time  to  time.  Calculating  a 
milreis  (100  reis)  at  25  cents  the  totals  of  the  above  figures  would, 
in  Canadian  currency,  be  as  follows : 

Gross  Income    $491,508 

Operating  Expenses    300,739 

Net  Income   $190,769 

The  following  shows  the  distribution  of  income  and  operating 
expenses  for  the  month  of  November: 

X7  .  ■      ™         Gross  Income       Oper.  Exp       Net  Income  Oper 

New   Electric   Tram-  re1s  Reis  Reis  Kx',i 

way   180,264,200  52,465,590  127,798,610  29.1 

Old  Mule  Line   93,698,000  89,435,030  4,262,970  94.4 

New    Electric  Light 

and  Power   42,936,020  10,112,650  32,823,370  23.5 

Agua  e  Luz 

Old  Lighting  Co   12,127,700  15,343,882    126.5 

St.  Amaro  Steam  Line  19,278,680  12,525,580  6,753,100  649 

348,304,600    179,882,732  171,638,050 

Deficit  Agua  e  Luz  (Old  Light  Co.)   3,216,182 

Total  net  income   168,421,868 

In  explanation  of  the  deficit  of  the  Agua  e  Luz  (the  old  light- 
ing company),  it  may  be  said,  that  since  the  inauguration  of  the 
company's  light  and  power  service  many  customers  of  the  Agua  e 


Luz  Company  have  transferred  their  contracts  to  this  company,  thus 
causing  the  deficit  mentioned.  The  Agua  e  Luz  Company  will 
shortly  be  transferred  to  this  company,  when  its  operating  ex- 
penses will  cease.  Also,  the  net  earnings  of  the  light  and  power 
department  will  be  materially  increased  when  all  of  the  business 
of  the  Agua  e  Luz  has  been  transferred  to  this  company. 

Had  the  mule  lines  been  converted  to  electric,  and  the  Agua  e 
Luz  transferred  to  this  company,  all  operating  from  water  power, 
the  statement  of  November  would,  expressed  in  Canadian  currency, 
be  as  follows : 

Gross  Income  Oper.  Exp.  Net  Income 

Tramway   $68,490.55  $17,432-93  $51,057-62 

Light  and  Power    .  ..      13,765.95  3,240.67  10,525.28 

Steam  Railway   4,81967  3, 131.39  1,688  28 

$87,076.17  $23,80499  $63,271.18 

Taking  this  as  an  average,  the  returns  from  twelve  months'  op- 
eration would  be  as  follows: 

Gross  Income    $1,044,914.04 

Operating  Expenses    285,659.88 

Net  Income    $759,254.16 



Annual  Report  of  the  Chicago  City  Railway 


The  annual  meeting  of  the  stockholders  of  the  Chicago  City 
Railway  Company  took  place  Feb.  17,  1902.  The  following  report 
was  made  of  the  earnings  and  expenses  for  the  year: 

EARNINGS 

1901.  1900. 

Passenger  receipts    $5,856,386  $5,506,314 

Receipts  from  other  sources   43,884  36,866 

Total  gross  earnings..."   $5,900,271  $5,543,280 

EXPENSES 
Operating  expenses,  taxes,  reserves  for 
replacements   and   renewals   and  dam- 
ages  .  .                                                 $3,869,173  $3,655,002 

Depreciation                                                 180,000  * 

Interest  on  bonded  indebtedness                    103,938  207,877 

Total   expenses    $4,153,111  $3,862,879 

Net  income    1,747,159  1,680,301 

Dividends   1   1,620,000  1,575,000 

(12  per  cent  on  $13,500,000  for  six  months  of  1901,  and  9  per 
cent  on  $18,000,000  for  six  months  of  1901.) 

Surplus  for  year    $127,159.47  $21,858.43 

*  In  1900  depreciation  was  not  included  in  the  operating  expenses. 
The  increase  in  dividends  was  due  to  the  issue  of  $4,500,000 
new  stock  in  July,  when  the  old  bond  issue  was  retired.  The  same 
transaction  accounts,  of  course,  for  the  decrease  in  the  bond 
interest  charges.  The  percentage  of  operating  expenses,  taxes  and 
reserves  to  gross  earnings  was  65.58,  or  a  decrease  of  0.36  per 
cent.  The  passenger  receipts  averaged  $16,044.89  per  day,  an  in- 
crease of  $959.10.  The  following  figures  on  the  operation  of  the 
property  are  of  interest : 

MILES  OF  SINGLE  TRACK 
Electric   (82.95  Pei"  cent  of  total;  increase  in  1901  of 

4.9430  miles)    178.1460 

Cable  (16.18  per  cent  of  total)   347587 

Horse  (0.87  per  cent  of  total)    1.8663 

Total    214.7710 

CAR-MILES  RUN 

Increase. 

Electric  (54.59  per  cent  of  total   16,727,540  1,025,160 

Cable  (45.07  per  cent  of  total)   13,809,620  384,600 

Horse  (0.34  per  cent  of  total   106,090  1,130 

Total    30,643,250  1,410,890 

PASSENGERS  CARRIED 

Increase. 

Fare  passengers   .....117,863,990  7,020,788 

Transfer  passengers    49,4T5,733  3,297,729 

Fare  and  transfer  passengers  167,279,723  10,318,517 

Percentage  of  transfer  to  fare  passengers,  41.93  per  cent.  Per- 
centage of  transfer  to  fare  and  transfer  passengers,  29.54  Per  cent. 

One  change  was  made  in  the  board  of  directors,  Lawrence  A. 
Young,  son-in-law  of  the  late  Henry  Wheeler,  who  was  president 
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of  the  company,  being  elected  in  place  of  Otto  Young.  The  other 
members  of  the  board  are  S.  W.  Allerton,  Arthur  Orr,  Joseph 
Leiter,  D.  G.  Hamilton,  George  T.  Smith  and  W.  B.  Walker. 

President  D.  G.  Hamilton  in  his  report  made  some  references 
to  the  future  needs  of  the  company  which  show  the  attitude  of  the 
management  toward  the  settlement  of  franchise  renewals  which  has 
been  such  a  hot  question  in  Chicago  for  some  time.  His  remarks 
in  part  were  as  follows : 

"In  anticipation  of  the  change  in  motive  power  and  the  installa- 
tion of  a  large  electrical  power  plant  land  has  been  purchased, 
thirty  miles  of  underground  electric  duct  conduits  for  feed  wire 
completed,  and  a  like  number  of  miles  of  such  conduit  is  in  progress 
of  construction.  To  improve  the  present  service  125  large  electric 
cars  have  been  purchased  and  are  now  being  installed,  and  negotia- 
tions for  150  more  are  in  progress ;  a  new  car  house  is  nearly  com- 
pleted, extensive  additions  are  being  made  to  present  boiler  plants 
and  additional  generating  machinery  provided  for,  a  large  storage 
battery  of  1000  horse-power  has  been  erected  to  turn  current  into 
the  lines  at  the  place  and  time  of  greatest  need. 

"The  business  for  the  year  shows  a  substantial  increase  in  gross 
earnings.  Although  resulting  in  a  large  increase  in  operating  ex- 
penses, every  effort  has  been  made  by  the  management  to  furnish 
the  public  with  the  best,  most  reliable,  and  frequent  service  possible 
under  existing  conditions  (as  evidenced  in  part  of  the  increase  in 
car  miles  run).  The  want  of  terminal  facilities  on  the  Clark  Street 
line  and  the  breakages  of  the  overtaxed  Wabash  Avenue  and  Stat? 
Street  cables  from  Twenty-Second  Street  to  the  northern  termini 
have  prevented  a  strictly  reliable  and  satisfactory  service. 

"These  two  cable  sections,  carrying  the  traffic  of  four  trunk  lines, 
are  supplied  with  the  best  cables  that  can  be  purchased,  which  are 
replaced  at  intervals  more  frequent  than  usual.  Additional  cars  are 
needed  in  the  territories  supplied  by  these  trunk  lines,  but  the 
impossibility  of  operating  them  by  cable  north  of  Eighteenth  Street 
prevents  this  improvement  in  the  service. 

"Electric  motor  power  is  the  only  practical  method  by  which  to 
operate  the  electric  cars  of  Indiana  and  Archer  avenues  on  these 
sections,  and  the  much-needed  additional  cars  to  carry  satisfactorily 
the  traffic  offered  cannot  be  handled  thereon  until  such  power  is 
installed. 

Eight  miles  of  old  track  have  been  replaced  with  heavy  rails, 
capable  of  carrying  the  heaviest  cars  and  traffic.  Four  and  nine- 
tenths  miles  of  additional  tracks  have  been  built  on  the  new  exten- 
sions, and  seven  additional  miles  are  in  course  of  construction. 
Large  expenditures  have  been  made  in  reconstruction  and  mainte- 
nance of  the  property,  and  its  physical  condition  is  good. 

The  entire  bonded  indebtedness  of  the  company,  maturing  July 
1,  1901,  was  paid  at  maturity.  To  best  subserve  the  wants  of  the 
public  is  the  policy  of  this  company.  There  is  needed,  in  order  to 
successfully  carry  out  this  policy,  replacement  of  a  large  part  of  the 
equipment,  change  of  motive  power,  proper  terminal  facilities  in  the 
business  district,  reasonable  grants,  with  such  conditions  as  will 
warrant  the  expenditure  of  the  several  millions  required  and 
make  the  investment  safe. 


1901.  1900. 

Gross  earnings  $4,718,295.60  $4,431,743.00 

Operating  expenses   2,193,175.18  2,059,559.00 


Annual  Meeting:  at  Baltimore 


At  the  annual  meeting  of  the  United  Railways  &  Electric  Com- 
pany, of  Baltimore,  held  Feb.  26,  Gen.  John  M.  Hood  was  elected 
president  of  the  company,  to  succeed  George  R.  Webb,  and  the 
board  of  directors  was  increased  from  9  to  II.  Not  only  was  the 
number  of  directors  increased,  but  several  retirements  are  noted, 
those  retiring  being  Col.  Walter  S.  Franklin  and  W.  Graham 
Bowdoin.  The  new  board  of  directors  is  composed  of  E.  L.  Bart- 
lett,  H.  Crawford  Black,  Alexander  Brown,  John  M.  Hood, 
George  C.  Jenkins,  Seymour  Mandelbaum,  Wesley  M.  Oler, 
Henry  A.  Parr,  John  B.  Ramsay,  George  R.  Webb  and  Francis 
E.  Waters.  The  new  members  are  Mr.  Black,  Mr.  Brown,  General 
Hood  and  General  Waters.  Mr.  Brown  is  the  head  of  the  bank- 
ing house  of  Alexander  Brown  &  Sons,  and  returns  to  the  board 
after  an  interval  of  about  eight  months,  during  part  of  which  time 
he  was  abroad.  General  Hood  is  president  of  the  Western  Mary- 
land Railroad,  and  Mr.  Black  and  General  Waters  are  interested 
in  many  commercial  enterprises  in  Maryland.  An  important 
change  in  the  officers  was  made,  the  position  of  treasurer  being 
merged  with  that  of  secretary.  B.  C.  Keck,  who  held  the  position 
of  treasurer,  has  retired  from  the  company.  A  complete  list  of  the 
officers  follows:  Gen.  John  M.  Hood,  president;  George  R. 
Webb,  vice-president;  William  A.  House,  secretary,  vice-presi- 
dent and  general  manager;  H.  C.  Mcjilton,  secretary  and  treasur- 
er; N.  E.  Stubbs,  auditor.  The  operating  report  submitted  at  the 
meeting  shows: 


Net  earnings  $2,525,120.42  $2,372,184.00 

Fixed  charges  (interest  and  all  taxes)  2,493,001 .77  2,327,980.00 


Surplus   $32,118.65  $44,204.00 

Last  year  132,106,412  passengers  were  carried,  of  which  35, 342,- 
534  rode  on  free  transfers. 




Progress  on  the  Rapid  Transit  Tunnel  in  New  York 


John  B.  McDonald,  the  New  York  subway  contractor,  stated  in 
a  recent  interview  that  his  company  had  just  about  completed 
half  the  construction  on  the  subway  at  a  cost  of  $13,750,000,  and 
that  the  remainder  of  the  excavating  will  be  completed  in  thirteen 
months.  From  (he  first  of  the  present  month  the  sub-contractors 
will  do  work  costing  upward  of  $1,000,000  a  month.  At  this  rate 
all  the  excavating  will  be  done  by  April  1,  1903. 

While  the  tunnel  work  was  nominally  begun  two  years  ago, 
as  a  matter  of  fact  there  was  little  headway  made  until  the  fol- 
lowing August.  The  original  computation  showed  that  the  tunnel 
contract  involved  the  removal  of  1.750,000  cubic  yards  of  earth 
and  1,125,000  cubic  yards  of  rock.  The  figures  in  Assistant  Chief 
Engineer  Rice's  department  show  that  63  per  cent  of  the 
earth  and  40  per  cent  of  the  rock  excavating  have  been  done. 
The  progress  of  the  work  is  dependent  largely  on  the 
rock  cutting,  and  if  there  is  any  considerable  delay  in  com- 
pleting the  subway  it  will  be  on  account  of  not  taking 
out  the  rock  fast  enough.  There  are  remaining  to  be  removed 
647,000  cubic  yards  of  earth  and  675,000  cubic  yards  of  stone. 
Sixty-five  thousand  tons  of  steel  were  contracted  for,  and  32,500 
tons  have  been  delivered.  Of  the  500,000  yards  of  concrete  con- 
tracted for,  125,000  yards  have  been  furnished. 

More  than  $2,250,000  has  been  spent  in  removing,  changing  and 
repairing  sewers  and  changing  sewer  pipes.  So  far  70  per  cent  of 
this  kind  of  work  has  been  done. 

The  Brooklyn  extension  will  be  the  next  big  thing  to  engage 
the  attention  of  the  engineers.  Messrs.  Boardman  and  Shepard, 
counsel  to  the  commission,  are  getting  the  contract  in  shape  to 
advertise,  and  it  is  expected  that  the  contract  will  be  let  by  early 
summer.  The  Brooklyn  extension  and  the  power  house,  at  Fifty- 
ninth  Street,  North  River,  the  machinery  in  which  will  cost  about 
$2,000,000,  are  not  included  in  Mr.  McDonald's  contract. 

A  condensed  summary  of  the  work  already  done  in  the  con- 
struction of  the  subway  will  be  found  in  the  following  table: 

SUMMARY  OF  WORK  DONE. 

Cubic 
Yards. 

Total  amount  of  earth  to  be  removed   1,750,000 

Earth  removed  up  to  Feb.  28   1,102,500 


Remaining  to  be  removed   647,500 

Cubic 
Yards. 

Total  amount  of  stone  to  be  removed   1,125,000 

Stone  removed  up  to  Feb.  28   450,000 


Stone  to  be  removed   675,000 

Amount  to  be  expended  in  sewer  removal   $2,250,000 

Amount  already  expended   1,575,000 


Amount  yet  to  be  expended   $675,000 

Total  amount  of  contract  $35,000,000 

Amount  received  on  March  1  by  contractor   13,750,000 


Amount  yet  to  be  paid  .  $21,250,000 

Tons. 

Steel  contracted  for   65,000 

Steel  delivered   32,500 


To  be  delivered. 


Concrete  contracted  for. 
Concrete  furnished  


To  be  delivered. 


32,500 

Cubic 
Yards. 
500,000 
125,000 
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Railway  Legislation  for  Boston,  Mass. 


The  committee  on  metropolitan  affairs  of  Boston  are  now  con- 
sidering several  important  subway  bills  providing  for  one  or 
more  underground  routes  through  the  business  section  of  the 
city,  approximately  along  the  line  of  Washington  Street.  Of  the 
two  bills  receiving  serious  consideration,  one  was  presented  by 
the  Associated  Board  of  Trade,  and  the  other  by  ex-Mayor  Nathan 
Mathews.  The  Boston  Elevated  has  introduced  no  bill  what- 
ever, and  if  the  policy  of  the  company  can  be  predicted  from  the 
course  which  it  adopted  last  year  it  is  likely  that  the  company 
will  do  little  more  than  present  its  views  upon  the  bills  already 
before  the  committee  with  a  statement  of  general  principles  ap- 
plicable to  the  situation.  Such  an  action  places  the  committee  in 
the  freest  and  most  advantageous  position  for  the  drafting  of  a  bill, 
should  they  think  it  desirable  to  recommend  any  legislation. 

The  Associated  Board  of  Trade  bill  is  substantially  the  same  as 
the  one  introduced  by  that  organization  a  year  ago,  which  was 
set  aside  by  the  committee  and  the  Legislature  of  last  year.  It 
provides  that  a  subway  containing  two  or  more  tracks  shall  be 
built  under  or  near  Washington  Street,  between  Broadway  and 
Causeway  Street,  by  the  Transit  Commissioners  for  and  at  the 
expense  of  the  city  of  Boston,  and  that  it  shall  be  leased  to  some 
railway  company,  the  Boston  Elevated  Company  being  given  the 
preference,  for  a  period  of  twenty  years  from  its  completion,  at 
a  rental  of  4%,  per  cent  of  the  cost  of  construction.  The  subway 
may  be  built  for  use  by  either  surface  or  elevated  cars,  and  if 
leased  by  the  Elevated  Company  it  may  be  connected  with  the  ele- 
vated structure  in  any  convenient  manner.  If  leased  by  the  Elevated 
Railway  Company,  to  be  used  by  its  elevated  trains,  the  Railroad 
Commissioners  may  order  the  removal  of  the  elevated  trains  from 
the  existing  subway.  The  Transit  Commissioners  may  order  the 
removal  of  all  surface  tracks  from  Washington  Street,  between 
Broadway  and  Adams  Square.  In  case  the  Elevated  Company 
shall  not  agree  to  lease  the  new  subway  it  may  be  leased  on  the 
same  terms  to  any  persons  or  corporation  furnishing  a  bond  of  one 
million  dollars  to  secure  the  payment  of  rental  to  the  city.  Such 
persons  or  company  shall  be  given  the  right  to  use  the  tracks 
of  any  other  street  railway  company  in  the  city,  upon  terms  agreed 
upon  by  them  and  the  existing  company,  or  such  as  may  be  de- 
termined by  the  Railroad  Commissioners.  The  act  shall  not  take 
effect  unless  approved  by  a  majority  voting  at  the  next  city 
election. 

The  Elevated  Railway  Company  last  year  placed  itself  on  record 
by  the  argument  of  its  counsel,  in  opposition  to  many  of  the  terms 
proposed  in  this  bill,  on  the  grounds  that  the  rental  would  be 
excessive,  the  tenure  too  short,  the  removal  of  surface  tracks 
from  Washington  Street  contrary  to  public  interests  and  con- 
venience, and  the  granting  of  the  use  of  existing  tracks  would  be 
unconstitutional. 

The  bill  introduced  by  ex-Mayor  Mathews  contains  several  new 
features,  and  is  already  the  center  of  interest  and  object  of  dis- 
cussion. Its  main  features  provide  that  a  deep  tunnel  shall  be 
built  under  the  route  above  described,  to  connect  the  northerly 
and  southerly  sections  of  the  elevated  system,  to  be  owned  by 
the  Elevated  Railway  Company.  In  addition,  a  subway  of  lesser 
depth,  similar  to  that  described  in  the  Board  of  Trade  bill,  shall 
be  built  in  1910  for  the  use  of  surface  cars  and  leased  to  the  Ele- 
\  ated  Railway  Company  upon  such  terms  as  the  company  and  the 
Transit  Commissioners  may  agree  upon,  or,  in  the  event  of  a 
disagreement,  upon  such  terms  as  the  Railroad  Commissioners 
may  determine.  This  subway  is  to  be  paid  for  and  owned  by  tin- 
city  of  Boston. 

In  the  event  of  the  failure  of  the  Elevated  Railway  Company 
to  make  a  lease  of  the  subway,  it  may  be  leased  to  any  other  persons 
or  corporations  giving  to  the  city  a  bond  of  not  less  than  a  million 
dollars,  such  persons  or  corporations  given  the  right  to  use  exist- 
ing surface  tracks.  Upon  the  completion  of  the  deep  tunnel  the 
elevated  road  shall  remove  its  elevated  cars  from  the  present 
subway  and  shall  use  it  exclusively  for  surface  cars.  Upon  the 
completion  of  the  new  subway  the  surface  tracks  shall  be  re- 
moved from  Washington  Street,  between  Adams  Square  and 
Broadway.  This  act  shall  take  effect  upon  its  acceptance  by  a 
majority  of  the  voters  of  Btrston  voting  upon  the  question,  and 
upon  its  further  acceptance  by  the  Elevated  Railway  Company 
within  thirty  days  thereafter. 

What  the  attitude  of  the  company  will  be  upon  the  latter  bill 
is  not  as  yet  known.  It  is  evident  that  some  of  the  provisions 
will  not  be  acceptable  to  the  company,  while  certain  other  of  its 
provisions  will  doubtless  prove  attractive.  The  most  that  can 
be  said  at  the  present  time  is  that  it  affords  a  possible  basis  for  a 
compromise  bill  that  may  prove  more  acceptable  to  all  interested 
parties  than  have  any  of  the  plans  that  have  been  previously  pro- 


posed. Another  bill  of  considerable  importance  has  just  passed 
through  its  various  stages  without  opposition,  and  is  at  this  writ- 
ing before  the  Governor  for  his  signature.  This  bill  provides  that 
the  East  Boston  tunnel,  now  in  process  of  construction,  and  the 
Cambridge  Street  subway,  which  is  authorized  and  is  to  be  con- 
structed within  a  few  years,  may  be  connected  underground  with 
each  other  and  with  the  existing  subway  and  with  any  other  sub- 
ways that  may  hereafter  be  authorized. 



The  Pennsylvania  Railroad  Tunnel 

The  report  of  the  Pennsylvania  Railroad  Company  for  the  year 
ending  Dec.  31,  1901,  was  made  public  Mar.  3.  To  electric  railway 
engineers  perhaps  the  most  interesting  part  of  the  report  will  be  the 
one  referring  to  the  tunnel  under  the  Hudson  River,  which  was  de- 
scribed in  this  paper  for  Dec.  21,  1901. 

In  this  regard  the  report  says: 

"The  board  have  long  felt  that  your  interest,  as  well  as  the  "con- 
venience of  the  public,  require  the  extension  of  your  line  into  New 
York  and  the  establishment  of  a  centrally  located  passenger  station 
in  that  city,  through  which  the  inconvenience  and  delays  of  the 
transfer  by  ferry  will  be  avoided.  The  great  cost  of  a  bridge  ex- 
cluded that  plan,  unless  all  the  railroad  companies  whose  lines  ter- 
minate on  the  west  bank  of  the  North  River  would  join  in  the  un- 
dertaking. 

"The  alternative  was  the  construction  of  a  tunnel  line;  but  the 
difficulties  incident  to  the  operation  by  steam  of  a  tunnel,  at  the 
depth  and  with  the  gradients  required  by  the  topographical  con- 
ditions, seemed  to  make  that  method  almost  impracticable.  Mean- 
while, however,  the  successful  operation  of  a  number  of  tunnels  in 
different  parts  of  the  world  by  electric  power  indicated  that  a 
satisfactory  solution  of  the  problem  might  be  found  in  the  con- 
struction of  a  line,  to  be  operated  by  electricity,  under  the  North 
River  to  a  terminal  station  in  New  York,  and  thence  under  the 
East  River  to  a  connection  with  the  Long  Island  Railroad. 

"Preliminary  investigations  having  favored  its  adoption,  it  was 
thought  best  to  proceed  at  once  to  acquire  ground  for  a  station 
upon  the  location  selected.  This  has  been  done,  and  the  greater 
part  of  the  necessary  property  purchased  at  a  reasonable  price. 
The  importance  and  cost  of  this  work,  however,  and  the  fact  that 
novel  engineering  questions  were  involved,  made  it  the  duty  of  your 
board,  before  proceeding  further,  to  have  the  plans  for  construction, 
and  in' fact  the  whole  subject,  thoroughly  studied  by  competent  en- 
gineers. For  this  purpose  a  commission  was  created,  consisting  of 
five  civil  engineers  eminent  in  the  profession,  namely :  Colonel 
Charles  W.  Raymond,  United  States  Army,  chairman  ;  Mr.  Gustav 
Lindenthal,  Mr.  William  H.  Brown,  chief  engineer  Pennsyl- 
vania Railroad  Company;  Mr.  Charles  M.  Jacobs,  and  Mr.  Alfred 
Noble. 

"This  commission  will  supervise  the  preparation  of  all  plans,  and 
will  have  general  control  of  the  undertaking.  The  two  members 
last  named  will  have  direct  charge  of  the  work,  which  has  been 
divided  into  two  sections  the  North  River  section  having  been 
assigned  to  Mr.  Jacobs,  and  the  East  River  section  to  Mr.  Noble. 
The  study  of  the  project  has  already  progressed  far  enough  to 
establish  its  entire  practicability.  The  commission  will  have,  in 
fact,  a  choice  between  several  feasible  plans.  The  cost  of  the  work 
will  be  large,  but  your  board  are  satisfied  that  the  expenditure  will 
be  fully  justified  by  the  results  obtained." 

♦  ♦♦ 

Boston  Transit  Commission  Bids 


The  Boston  Transit  Commission  has  rejected  all  the  bids  for 
building  section  C  of  the  East  Boston  Tunnel  from  Atlantic  Ave- 
nue, up  State  Street  to  India  Street,  including  the  station  excava- 
tion, and  the  building  supports  along  the  route.  The  bids  ranged 
from  $415,120  to  $481,640.  The  lowest  bid  was  submitted  by  the 
Shailer  &  Dumfee  Company  of  Boston,  who  offered  to  complete 
the  work  by  Oct.  1,  1903.  Each  bid  was  divided  into  two  sections, 
one  including  and  one  excluding  the  station  work  and  the  sup- 
port for  buildings.  Excluding  the  latter,  the  Shailer  &  Dumfee 
Company  would  have  built  the  section  for  $269,120  and  complete  it 
before  the  other  contractors.  The  other  bids  were:  Jones  & 
Meehan,  $475,555  inclusive,  and  $297,555  exclusive;  the  Metropoli- 
tan Contracting  Company,  $432,347  and  $283,845;  Patrick  Mc- 
Govern,  of  Boston,  $481,640  and  $306,640.  The  lowest  bidders 
represent  the  interest  behind  the  Boston  Tunnel  Construction 
Company,  which  is  now  building  the  section  under  the  harbor. 
This  work  has  now  reached  its  extreme  depth  level  in  the  harbor 
and  has  entered  a  slightly  rising  grade  which  will  be  maintained 
as  far  as  the  Boston  side  of  the  water 
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Section  C  is  740  feet  long.  The  commission  is  now  considering 
whether  to  invite  the  contractors  to  make  new  offers  or  to  take 
direct  charge  of  the  work  itself,  as  was  done  with  one  of  the  sec- 
tions of  the  Tremont  Street  Subway.  The  Transit  Commission 
has  already  brought  the  construction  shield  and  hydraulic  jacks 
and  has  furnished  the  steel  for  building  foundations  along  State 
Street.  An  order  for  air  compressors  and  boilers  is  soon  to  be 
placed,  which  will  complete  the  plant.  The  present  specifications 
provided  for  sinking  the  shaft  at  the  Chatham  Row  end  of  the  new 
section,  as  under  a  system  of  direct  day  labor  under  the  immediate 
supervision  of  the  commission  part  of  this  machinery  can  be 
used  to  push  the  work  in  both  directions.  The  commission  is 
still  considering  the  plans  for  the  remainder  of  State  Street.  It 
is  uncertain  yet  as  to  whether  or  not  the  tunnel  shall  pass  over 
or  under  the  Washington  Street  Subway.  The  tracks  will  con- 
nect with  the  subway,  but  r  y  elevators  for  passenger  service,  and 
until  this  matter  is  decided  no  work  can  be  done  west  of  Chat- 
ham Row  where  the  grade  begins. 



Bridge  Commissioner's  Proposed  Plan  of  Relief 


Bridge  Commissioner  Lindenthal,  of  New  York,  made  public 
on  March  3  the  details  of  a  plan  devised  by  him  to  provide  ade- 
quate facilities  for  interborough  passenger  traffic  between  Man- 
hattan and  Brooklyn.  Among  the  features  of  the  plan  is  one 
providing  for  the  erection  of  a  sixteen-story  office  building  for  the 
use  of  all  city  departments  on  the  site  of  the  Staats  Zeitung  Build- 
ing. Movable  stairways  and  many  other  contrivances  are  advo- 
cated for  the  handling  of  the  crowds  which  gather  at  the  New 
York  terminal  of  the  Bridge.  The  plans  also  contemplate  an 
elevated  railroad  connection  between  the  existing  Brooklyn 
Bridge  and  the  new  bridge  in  the  old  Williamsburg  section,  by 
way  of  the  existing  elevated  route  along  Park  Row  and 
the  Bowery. 

The  following  are  the  provisions  of  the  plan  as  stated  by  the 
Commissioner: 

It  provides  for  a  commodious  terminus  for  the  Manhattan  Elevated  Rail- 
road of  double  the  capacity  of  the  existing  City  Hall  Station,  which  will 
obviate  the  disgraceful  crowding  at  that  station. 

For  the  extension  of  the  Navy  Yard  Bridge,  by  means  of  a  two-track  ele- 
vated railroad  along  Canal  Street  to  the  west  side  of  the  Borough  of  Man- 
hattan. 

It  will  provide  for  a  loop,  under  roof,  of  the  Fourth  Avenue  surface  cars, 
whose  loop  is  now  on  the  street  near  the  old  Hall  of  Records. 

It  will  permit  of  a  direct  connection  from  the  City  Hall  Station  of  the 
Manhattan  Elevated  Railroad  by  way  of  Second  Avenue  and  the  new  bridge 
to  Ravenswood,  which  is  now  in  course  of  construction  at  Fifty-Ninth  Street. 

It  will  provide  for  a  ready  and  unobstructed  access  from  the  underground 
station  near  the  Bridge  entrance  to  the  Bridge  station. 

It  provides  for  use  at  the  three  suspension  bridges  of  moving  platforms  as 
a  means  of  transporting  the  largest  possible  number  of  passengers  during 
rush  hours. 

For  the  removal  of  the  hideous  Bridge  buildings  both  in  Manhattan  and  in 
Brooklyn,  and  the  replacing  of  the  same  with  serviceable  and  useful  struc- 
tures possessing  architectural  merit. 

The  present  capacity  of  the  Bridge  trains  in  rush  hours  is  about  260  cars 
per  hour.  In  the  new  bridge  station  the  practicable  maximum  will  be  about 
720  loaded  elevated  cars  for  each  bridge,  or  1,440  cars  for  both  bridges. 

Cars  going  in  the  direction  of  the  Williamsburg  Bridge  will  stop  at  Canal 
Street  and  at  Grand  Street,  as  well  as  on  Delancey  Street  at  the  entrance  to 
the  Williamsburg  Bridge;  those  coming  from  the  Williamsburg  Bridge  which 
are  to  go  over  the  Brooklyn  Bridge  will  stop  at  Grand  Street,  then  at  Canal 
Street,  and  later  at  the  Bridge  Station.  Congestion  of  traffic  at  any  point  will 
be  improbable. 

Commissioner  Lindenthal  proposes  to  acquire  the  entire  block 
fronting  on  Tryon  Row  and  City  Hall  Park,  as  well  as  the  triangle 
between  North  William  Street  and  Park  Row.  He  proposes  to 
leave  the  Bridge  tracks  as  well  as  those  of  the  Manhattan  Ele- 
vated Railroad  at  their  present  elevations,  hence  the  Bridge  tracks 
will  be  12  ft.  higher  than  the  tracks  of  the  elevated  railroad.  This, 
the  Commissioner  says,  is  necessary  in  order  to  lessen  the  heavy 
grade  to  the  Brooklyn  Bridge. 

The  train  platforms  in  the  new  bridge  station  are  to  be  so 
changed  as  to  separate  incoming  and  outgoing  passengers.  From 
this  station  the  trains  will  run  over  the  Williamsburg  and  Brook- 
lyn Bridges  in  both  directions,  trains  being  despatched  during 
rush  hours  every  thirty  seconds  in  each  direction. 

Referring  to  the  movable  platform  plan,  Commissioner  Linden- 
thal says: 

No  better  means  has  yet  been  devised  for  the  transport  of  passengers  in 
large  numbers,  and  without  a  moment's  waste  of  time  from  start  to  finish 
of  the  trip,  which  can  equal  the  movable  platform.  The  capacity  of  this  de- 
vice is  practically  unlimited,  depending  entirely  on  its  speed  and  width.  A 
seat  on  a  moving  train  is  accessible  the  instant  a  person  arrives  at  the  station. 
The  most  trying  of  all  discomforts,  that  of  waiting  in  a  crowd,  is  therefore 
disposed  of. 

The  cars  will  run  in  a  train  forming  a  continuous  circle,  traveling  at  a 


speed  of  ten  miles  per  hour  from  the  west  end  of  the  New  York  Station  to 
the  east  end  of  the  Brooklyn  Station.  After  leaving  the  shelter  of  the  stations, 
the  cars  will  run  in  a  housing  of  light  metal  and  glass,  which  may  be  heated 
in  winter  and  is  open  in  summer. 

At  each  terminal  there  will  be  an  oval  loop,  and  access  to  the  cars  \vill  be 
gained  by  three  multiple  speed  platforms,  each  3  ft.  wide,  traveling  inside 
the  loops.  The  speeds  at  which  these  platforms  will  travel  will  be  21/?,  5  and 
7%  miles  per  hour,  respectively. 

Outgoing  and  incoming  passengers  will  be  kept  separate.  Outgoing  passen- 
gers will  be  landed  by  staircases  on  a  stationary  platform.  They  will  step 
from  it  upon  the  ?1/£-miIe  platform,  thence  on  the  5-mile  and  7%-mile  plat- 
forms, and  finally  on  to  the  10-mile  cars,  the  seats  of  which  will  be  placed 
ten  inches  from  the  edge,  as  was  done  at  Chicago. 

Incoming  passengers  will  reverse  these  operations.  When  a  passenger  wishes 
to  get  off  the  cars  he  walk's  across  the  multiple  speed  platforms,  thereby  stop- 
ping himself  instead  of  the  car. 

The  average  time  to  get  on  or  off  the  cars,  at  Chicago,  was  three  seconds 
per  platform.  At  the  Bridge  terminals  the  proposed  loops  will  be  long 
enough  to  allow  passengers  sixty  seconds,  or  fifteen  seconds  for  each  plat- 
form. At  Chicago  three-fourths  of  the  daily  passengers  were  strangers— at 
the  bridges  the  same  people,  practically,  will  use  the  cars  the  year  round. 

During  the  rush  hours  the  movable  platforms  can  be  set  in  motion  on  the 
three  bridges.  They  will  land  passengers  in  Brooklyn  at  convenient  stations 
at  the  end  of  the  Bridge,  where  the  trolley  cars  would  be  in  waiting  on  the 
tracks  underneath. 

Commissioner  Lindenthal,  referring  to  increased  capacity,  ac- 
cording to  his  plan  writes: 

Present  maximum  capacity  over  the  Brooklyn  Bridge  is  36,000  passengers 
per  hour,  of  which  number  about  16,000  have  seats.  The  future  maximum 
capacity  of  each  of  the  three  bridges  is  110,000  passengers  per  hour,  and  at  least 
80,000  will  have  seats.  Three  bridges,  carrying  330,000  passengers  per  hour, 
of  which  number  at  least  240,000  per  hour  may  have  seats. 

In  addition  to  these  facilities  there  will  be  the  two-track  tunnel  from  White- 
hall Street,  Manhattan,  to  Atlantic  Avenue,  Brooklyn,  carrying  45,000  per 
hour. 

Therefore  the  future  carrying  capacity  to  Brooklyn  over  the  three  bridges 
and  of  the  Whitehall  tunnel  will  together  reach  375,000  passengers  per  hour, 
or  over  ten  times  the  present  carrying  capacity  of  the  Brooklyn  Bridge.  With 
such  capacity  congestion  of  traffic  will  not  occur  for  generations  to  come. 

The  Commissioner  says  of  the  construction  of  the  City  Office 
Building: 

The  full  plan  contemplates  the  erection  of  a  municipal  office  building  over 
the  City  Hall  Bridge  Station.  Facing  down  Park  Row,  with  a  frontage  on 
Centre  Street  and  Park  Row,  this  building  will  be  one  of  the  imposing 
architectural  features  of  this  portion  of  the  city.  It  may  be  made  sixteen 
stories  high.  It  will  cover  135,000  sq.  ft.  of  ground,  and  will  furnish  ample 
office  space  for  all  the  departments  of  the  City  Government.  A  broad  stairway 
—60  ft  wide— will  lead  from  the  first  floor  level  down  into  City  Hall  Park. 

The  present  unsightly  Bridge  terminal  will  be  removed  in  order  to  give  the 
space  necessary  for  the  Municipal  Building,  which,  while  it  will  be  not  neces- 
sarily expensive,  will  be  eminently  useful  and  economical,  since  it  will  save 
to  the  city  about  $360,000  now  annually  paid  for  office  rental  in  various  build- 
ings. 

Of  the  estimated  cost  of  $14,500,000,  $8,500,000  is  to  be  spent  on  property  and 
the  construction  of  terminals  and  elevated  structures  as  planned. 

Commissioner  Lindenthal  criticises  the  management  of  the 
Brooklyn  Rapid  Transit  corporation  and  says: 

It  must  be  pointed  out  that  there  is  no  congestion  of  traffic  in  the  morning 
rush  hours  at  the  Manhattan  end.  The  passengers  leave  the  station  as  rapidly 
as  they  arrive.  There  is  no  congestion  at  any  time  in  the  non-rush  hours. 
The  only  congestion  existing,  and  the  one  which  is  frightfully  bad  and  scan- 
dalous, is  for  an  hour  and  a  half  in  the  evening,  namely,  from  5  to  6:30 
o'clock.  It  is  brought  about,  as  everybody  knows,  by  the  insistence  of  the 
Brooklyn  Rapid  Transit  Company  on  loading  cars  for  seventeen  lines  at  the 
Manhattan  end  of  the  Bridge  on  the  small  space  of  100  ft.  x  60  ft.  It  is  attempt- 
ing to  carry  the  passengers  during  evening  rush  hours  on  a  system  which, 
in  all  parts  of  the  world  and  on  all  railroads,  requires  large  terminal  stations 
and  separate  platforms  and  tracks  for  the  accommodation  of  the  necessary 
number  of  cars  or  trains  to  be  loaded  under  that  particular  system. 

They  could  rectify  the  conditions  a  great  deal  by  giving  better  accommo- 
dations to  passengers  from  their  ferry  terminals.  There  is  proof  on  hand 
that  they  do  not  do  so,  and  they  seem  to  be  incompetent  to  deal  with  the 
situation.  It  cannot  be  permanently  relieved  until  the  new  East  River 
Bridge  is  finished,  but,  in  the  meantime,  and  as  a  temporary  expedient,  the 
Brooklyn  Rapid  Transit  Company  could  in  various  ways  relieve  the  crowding, 
if  it  were  run  by  competent  men.  If  it  does  not  choose  to  ameliorate  the  dis- 
graceful conditions  during  the  afternoon  rush  hours,  then  the  revoking  of  the 
existing  contract  becomes  a  necessity. 

The  congestion  is  not  alone  at  the  Manhattan  end  of  the  Brooklyn  Bridge. 
It  is,  if  possible,  still  worse  at  the  Brooklyn  end.  and  up  Fulton  Street,  and 
where  car  touches  car,  and  where  every  few  minutes  there  is  a  deadlock. 

The  Brooklyn  Rapid  Transit  Company  has  an  absolute  monopoly  of  pas- 
senger transportation  in  Brooklyn.  As  its  management  shall  be  good  or  bad, 
so  it  will  affect  the  physical  welfare  of  every  dweller  in  that  borough.  It 
affects  also  the  transportation  over  the  Bridge,  which  has  become  the  prop- 
erty of  that  company  to  all  intents  and  purposes.  That  company  should  pro- 
vide itself  with  the  very  best  talent  for  conducting  its  business.  If  it  does 
so  it  will  be  able  to  give  comfortable  transportation  to  all  passengers  in  that 
borough,  besides  earning  great  profits  for  itself. 

I  have  no  hesitation  in  saying  that  if  that  company  had  wise  and  competent 
management  such  a  thing  as  a  crush  at  the  Bridge  would  be  a  rarity,  and 
probably  would  never  be  heard  of.  The  jurisdiction  of  the  Bridge  Commis- 
sioner does  not  extend  further  than  the  Bridge.  He  cannot  regulate  the 
transportation  of  flic  Brooklyn  Rapid  Transit  Company. 
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The  Storm  and  Street  Railway  Traffic 


The  storm  of  the  past  week,  while  not  unprecedented  in  general 
severity,  extended  over  a  wider  area  than  any  of  late  years,  and  has 
been  especially  disastrous  to  street  railway  companies.  Practically 
every  section  east  of  the  Mississippi  has  been  a  sufferer,  New  York, 
New  Jersey  and  Pennsylvania  experiencing  very  disastrous  floods. 
Not  only  have  the  suburban  lines  suffered  severely,  but  the  com- 
panies in  the  larger  cities  have  also  been  compelled  to  suspend 
operations  on  lines  serving  the  business  sections.  The  lnain  streets 
of  Rochester,  N.  Y.,  are  under  water,  and  street  car  traffic  has  been 
suspended.  The  United  Traction  Company,  of  Albany,  has  been 
compelled  to  suspend  traffic  on  several  of  its  lines  because  of  the 
rise  of  the  Hudson  River.  From  all  parts  of  New  Jersey  come  tales 
of  the  suspension  of  traffic.  From  Harrisburg,  Lancaster,  Colum- 
bia, Reading,  York,  Wilkesbarre,  Williamsport  and  other  Penn- 
sylvania cities  reports  indicate  that  the  city  and  suburban  lines 
have  suspended  operations  or  that  the  lines  are  kept  open  only 
with  great  difficulty. 

 ♦♦♦  

Trial  Cars  on  the  Lake  Shore  Electric  Railway- 


In  preparing  the  fast  through  service  between  Cleveland  and 
Toledo,  the  Lake  Shore  Electric  Railway  Company  is  making  a 
series  of  experiments  at  its  Fremont  shops  with  a  view  to  deter- 
mining the  most  desirable  combination  of  motors  for  this  traffic. 
On  the  Lorain-Cleveland  division  of  the  road,  which  is  built  on 
private  right  of  way  and  has  been  in  operation  for  some  years, 
the  car  equipment  consists  of  four  G.  E.-57  (50  hp)  motors,  and 
with  these  a  country  schedule  of  from  35  to  40  miles  an  hour  is 
constantly  maintained  and  a  speed  of  over  60  miles  an  hour  has 
been  frequently  attained  for  a  few  miles.  It  was  believed,  how- 
ever, that  for  the  through  run  of  118  miles  something  heavier  than 
this  would  be  required  in  order  to  stand  the  wear  and  tear  of  con- 
stant high-speed  operation.  With  this  end  in  view  three  leading 
manufacturers — the  General  Electric  Company,  the  Westinghouse 
Electric  &  Manufacturing  Company  and  the  Lorain  Steel  Com- 
pany— were  asked  to  equip  cars  with  their  largest  equipments,  to 
be  used  in  regular  traffic  for  some  months  in  order  to  make  a 
thorough  study  of  the  matter. 

The  first  of  these  cars  has  just  been  completed  and  will  shortly 
be  placed  in  operation,  a  trial  test  having  been  made  a  few  days 
ago.  This  car  is  a  51-ft.  Barney  &  Smith  body  equipped  with 
Barney  &  Smith  M.  C.  B.  trucks,  on  which  are  mounted  four 
G.  E.-66  (125  hp)  motors,  similar  to  those  to  be  used  on  the 
New  York  elevated.  The  control  is  the  General  Electric  Type  M. 
control,  which  is  to  be  experimented  with,  with  a  view  later  of 
two  or  three  cars  in  a  train.  For  the  present,  however,  the  cars 
will  be  used  singly.  The  wheels  used  are  36  ins.  in  diameter,  with 
6-in.  axle,  i^-in.  flange,  yA  in.  thick,  and  2^-in.  thread. 

The  recent  test  was  the  first  time  the  car  had  been  out  of  the 
shop.  The  run  was  over  the  Toledo-Norwalk  division,  which  at 
present  is  not  as  adaptable  for  high  speed  as  the  Lorain-Cleveland 
division,  since  it  is  only  partially  ballasted  and  work  of  lowering 
grades  and  straightening  curves  is  going  in  many  places.  The 
car  left  Norwalk  at  2.40,  arriving  at  Fremont  at  3.50.  It  left  Fre- 
mont at  3.59  and  reached  Toledo  at  4.56;  the  total  distance  of  62 
miles,  from  Norwalk  to  Toledo  city  limits,  was  covered  in  two 
hours  and  sixteen  minutes.  Deducting  twenty-five  minutes  con- 
sumed in  stops  necessary  to  prevent  interference  with  the  schedule 
of  the  regular  cars,  the  actual  running  time  was  one  hour  and 
fifty-one  minutes.  The  fastest  time  between  the  two  cities  was 
between  Clyde  and  Fremont,  eight  miles,  in  nine  minutes.  How- 
ever, in  two  or  three  places  between  Fremont  and  Toledo  where 
the  track  conditions  were  favorable,  the  car  turned  a  mile  a 
minute. 

In  view  of  the  facts  that  the  Cleveland-Norwalk  section  of  the 
road  is  on  entirely  private  right  of  way  and  will  be  rock  and 
gravel  ballasted,  and  that  it  is  the  intention  to  have  the  limited 
cars  stop  only  in  the  centers  of  the  nine  largest  towns,  it  is  be- 
lieved that  the  test  over  the  Norwalk-Toledo  division  running 
that  it  will  be  possible  to  bring  the  Cleveland-Toledo  running 
time  down  to  four  hours  for  limited  cars.  The  General  Electric 
Company  claims  that  on  good  roadbed  the  car  in  question  will 
cover  65  miles  an  hour  making  stops,  and  that  its  maximum  speed 
is  90  miles  an  hour. 

Cars  of  the  same  type  are  being  fitted  with  four  100-hp  Westing- 
house  motors  and  four  100-hp  steel  motors.  Others  are  being 
fitted  with  four  75-hp  motors  of  the  different  makes;  one  of  these 
equipped  with  four  75-hp  Westinghouse  motors  has  just  been 
placed  in  the  regular  service  betwen  Norwalk  and  Toledo. 


The  Everett-Moore  Situation 

The  bankers' committee  in  charge  of  the  Everett-Moore  affairs  has 
given  a  twenty-day  option  on  the  property  of  the  Toledo  Railways 
&  Light  Company.  The  members  of  the  committee  claim  that 
they  do  not  know  the  names  of  the  persons  to  whom  the  option  has 
been  given,  but  say  they  have  a  guarantee  that  the  parties  are 
thoroughly  reliable.  The  price  mentioned  in  the  option  is  under- 
stood to  have  been  $30  per  share.  The  last  sale  of  this  stock  was 
$28  per  share.  The  Toledo  property  includes  all  of  the  street  rail- 
ways of  Toledo,  as  well  as  the  electric  light  plant  and  contract  for 
city  lighting.  The  Toledo  Railways  &  Light  Company  is  one  of 
the  most  desirable  properties  controlled  by  the  syndicate.  Its  oper- 
ating expenses,  compared  with  receipts,  are  smaller  than  those  of 
any  other  syndicate  property,  the  figures  for  last  month  being  50.62 
per  cent.  The  statement  for  January  was  as  follows :  Gross  earn- 
ings, $114,114;  expenses  and  taxes,  $57,767;  net  earnings,  $56,347; 
fixed  charges,  $37,828;  surplus  for  stock,  $18,519.  The  receipts  for 
January  show  a  gain  over  January,  1901,  of  $12,981.  The  capital 
stock  of  the  company  is  $12,000,000. 

A  plan  for  financing  and  completely  reorganizing  the  Lake  Shore 
Electric  Railway  Company  is  being  considered  by  the  bankers' 
committee.  It  is  stated  that  the  capital  stock  will  probably  be  re- 
duced and  the  bonded  indebtedness  correspondingly  decreased. 
The  plan  carries  with  it  much  detail,  and  according  to  Chairman 
Newcomb  it  will  be  six  weeks  before  matters  will  be  all  straightened 
out  and  the  receiver  discharged. 

The  time  has  expired  for  the  smaller  stockholders  of  the  Cleve- 
land Electric  Railway  Company  to  dispose  of  their  holdings  to  the 
Andrews-Stanley  syndicate  at  $80  per  share.  The  certificates  were 
to  have  been  deposited  with  the  Savings  &  Trust  Company.  None 
were  deposited,  however,  as  the  news  of  the  sale  of  the  property 
has  caused  somewhat  of  a  boom  in  the  stock  and  it  is  selling  at 
several  points  better  than  $80. 

The  deal  whereby  the  Canton-Massillon  Railway  and  the  Canton- 
Akron  Railway  revert  to  Tucker,  Anthony  &  Company,  of  Boston, 
has  been  fully  completed.  Stockholders  of  the  two  companies  met 
in  Canton  a  few  days  ago  and  reorganized.  The  officers  and  direct- 
ors of  the  Canton-Massillon  Railway  are  as  follows :  Philip  Sal- 
tonstall,  of  Boston,  president ;  Chauncey  Eldredge,  of  Boston,  gen- 
eral manager  and  treasurer ;  Charles  A.  Kolp,  of  Canton,  secretary. 
The  above,  with  J.  C.  Welty,  A.  M.  Snyder,  J.  R.  Nutt  and  William 
A.  Lynch,  are  directors.  The  Canton-Akron  Company  elected 
Charles  A.  Kolp,  of  Canton,  president ;  A.  M.  Snyder,  of  Cleve- 
land, secretary.  The  above,  with  W.  H.  Hoover  and  J.  Smith,  Jr., 
are  directors.  The  fact  that  Messrs.  Nutt  and  Snyder,  both  closely 
identified  with  the  Everett-Moore  syndicate,  are  prominent  in  the 
reorganized  companies,  is  taken  to  indicate  that  the  Cleveland 
people  have  retained  an  interest  in  the  propositions  and  may  eventu- 
ally regain  control.  It  is  stated  that  the  work  of  completing  the 
Canton-Akron  line  will  be  pushed  as  rapidly  as  possible,  and  that 
it  will  be  placed  in  operation  about  May  1. 

It  is  understood  that  Cleveland  people  who  are  interested  in  the 
Northern  Ohio  Traction  Company  have  made  a  proposition  to  the 
bankers'  committee  for  the  purchase  of  the  Everett-Moore  interests 
in  the  company.  The  Northern  Ohio  Traction  Company  has  always 
been  considered  the  most  desirable  interurban  property  controlled 
by  the  syndicate,  and  it  would  bring  a  high  price.  The  system  in- 
cludes all  the  lines  of  Akron,  suburban  lines  to  Ravenna,  Kent, 
Barberton,  Cuyahoga  Falls,  Bedford  and  Cleveland,  and  electric 
1'ghting  plants  and  franchises  in  Akron  and  Barberton.  It  in- 
cludes 96  miles  of  single  track.  The  latest  report  of  the  company 
shows  $3,000,000  in  authorized  bonds,  and  $3,000,000  outstanding. 
The  gross  earnings  for  1901  were  $607,011  as  compared  with 
$513,725  for  the  year  before.  The  increase  of  gross  earnings  for 
January  over  January,  1901,  shows  a  gain  of  $2,656. 

An  announcement  will  probably  be  made  by  the  bankers'  commit- 
tee this  week  that  it  will  be  able  to  offer  for  sale  the  controlling  in- 
terest in  the  Detroit  United  Railways.  The  situation  is  due  to  the 
fact  that  the  committee  has  made  a  new  proposition  to  the  stock- 
holders of  the  company.  In  the  first  proposition  the  committee 
asked  that  the  stock  be  turned  in  to  the  Guardian  Trust  Company  to 
be  sold  at  a  figure  not  less  than  $70  per  share.  Very  little  stock  was 
attracted  at  this  figure,  and  last  week  the  committee  offered  $75 
per  share  as  the  minimum  figure,  with  the  result  that  a  large  num- 
ber of  certificates  have  been  deposited.  The  committee  must  have 
about  13,000  shares  in  addition  to  the  Everett-Moore  holdings  to 
gain  control  of  the  property,  it  is  understood. 



The  Hong  Kong  Electric  Tramway  Company,  Ltd.,  registered  in 
London,  is  the  title  of  a  company  that  proposes  to  construct  elec- 
tric railway  lines  in  Hong  Kong  or  elsewhere  in  Asia. 
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Electric  Railway  Bills  in  Ohio 


Bills  relating  to  electric  railways  continue  to  flow  into  the  Ohio 
Legislature.  Another  bill  providing  for  terminals  in  cities  has  been 
introduced.  It  provides  that  the  presidents  of  two  or  more  electric 
railways  running  into  the  same  city  may  incorporate  a  company  for 
the  purpose  of  purchasing  depot  grounds,  erecting  union  depot, 
constructing  a  terminal  electric  railroad  to  connect  the  tracks  of  the 
separate  railroads ;  that  the  terminal  company  may  obtain  from 
the  Legislature  rights  of  way  for  the  construction  of  connective 
tracks  along,  across  or  over  the  streets,  and  such  company  may 
have  the  right  to  appropriate  land  for  tracks  and  depot ;  that  the 
constituent  companies  shall  be  liable  for  the  portion  of  terminal 
company  stock  for  which  it  subscribes ;  that  the  board  of  directors 
of  the  terminal  company  is  to  consist  of  representatives  of  the  con- 
stituent companies ;  that  the  terminal  company  shall  have  power  to 
borrow  money  without  reference  to  the  amount  of  its  stock  and 
may  mortgage  its  franchises,  property  and  revenue  to  secure  the 
principal  and  interest  of  its  bonds ;  that  all  railroad  laws  shall 
apply  to  such  terminal  companies,  including  the  right  of  eminent 
domain,  but  that  no  other  statute  relating  to  the  organization  of 
corporations  or  acquisition  of  franchises  shall  apply,  this  providing, 
it  is  claimed,  for  perpetual  franchises. 

The  Jones  crowded-car  bill,  providing  against  the  over- 
crowding of  cars  in  cities,  has  been  presented.  It  has  been  amended 
so  as  to  provide  that  where  passengers  are  compelled  to  stand  they 
shall  be  obliged  to  pay  only  half  fare. 

The  Cole  excise  tax  bill  has  been  passed  by  the  House.  The 
measure  increases  the  amount  of  excise  tax  paid  by  public  service 
corporations  from  one-half  of  1  per  cent  to  1  per  cent  of  the  gross 
receipts.  The  operation  of  the  excise  law  is  extended  to  telephone, 
telegraph,  express,  interurban  and  suburban  railroads,  and  union 
depot  companies.  The  bill  as  passed  also  applies,  as  does  the  law 
to  be  amended,  to  electric  light,  gas,  natural  gas,  pipe  lines,  water 
works,  street  railroad,  railroad  and  messenger  and  signal  com- 
panies. The  bill  will  add  about  $750,000  annually  to  the  Ohio 
revenues. 

The  Senate  has  passed  the  Longworth  bill  providing  for  a  penalty 
of  from  $50  to  $100  fine,  or  from  one  to  three  years'  imprisonment 
for  stealing  electric  current  by  tapping  wires  or  by  any  other 
means. 

The  House  committee  on  municipal  affairs  has  practically  killed 
the  Bracken  municipal  ownership  bill,  which  was  introduced  for 
Mayor  Tom  L.  Johnson,  of  Cleveland.  The  committee  recom- 
mended indefinite  postponement  of  all  municipal  ownership  bills. 
The  proposed  bill  provides  that  where  the  people,  by  a  two-thirds 
vote,  decide  to  build  or  acquire  a  street  railroad,  they  may  do  so 
under  certain  restrictions  as  to  the  amount  of  bonds  which  may 
be  issued  for  the  purpose.  Mr.  Bracken  proposed  to  amend  his 
bill  before  it  passed  the  committee  by  providing  that  where  a  city 
does  own  its  street  railroads  the  employees  shall  be  under  a  com- 
plete non-partisan  civil  service  merit  system. 

_  

The  First  Electric  Road  in  Indian  Territory 


The  Indian  Territory  Traction  Company,  of  South  McAllister, 
Indian  Territory,  will  probably  be  the  first  electric  line  to  be  put 
in  operation  in  that  Territory.  This  company  contemplates  build- 
ing several  interurban  lines  connecting  nine  prosperous  coal  min- 
ing towns  situated  in  the  Indian  Territory  coal  belt  and  short 
distances  from  each  other.  Surveys  are  now  under  way — about  16 
miles  of  road  are  contemplated.  South  McAllister,  the  largest 
town  and  headquarters  of  the  road,  has  a  population  of  about 
six  thousand.  Immediately  north  of  it,  about  one  mile,  is  Mc- 
Allister, with  a  population  of  4,000.  East  of  South  McAllister, 
about  two  and  one-half  miles,  comes  Krebs,  with  4,000  population, 
and  east  and  south,  a  short  distance,  are  Dow  and  Batch  with 
5,000  population,  Buck  and  Cherryvale  with  5,000  population,  Hal- 
leyville  and  Hartshorn  with  8,000  population.  Halleyville  is  a 
division  point  on  the  Choctaw,  Oklahoma  &  Gulf  Railroad. 

The  president  of  the  company  is  Lew  P.  Bryan,  president  of  the 
City  National  Bank  of  South  McAllister  and  a  large  coal  operator. 
The  vice-president  is  Lawrence  P.  Boyle,  804  Tacoma  Building, 
Chicago,  to  whom,  for  the  present,  communications  regarding 
furnishing  of  supplies  and  other  matters  should  be  addressed. 
The  secretary  is  M.  M.  Lindley,  and  the  treasurer,  A.  U.  Thomas, 
a  banker  of  South  McAllister.  The  chairman  of  the  executive 
committee  is  Donald  Grant,  of  Donald,  Grant  &  Company,  of 
Fairbault,  Minn.,  large  railroad  contractors.  The  survey,  which 
is  now  under  way,  is  being  made  by  City  Engineer  Smith,  of 
South  McAllister. 


The  Philadelphia  Consolidation 


The  terms  for  the  lease  of  the  Union  Traction  Company,  of 
Philadelphia,  to  John  M.  Mack  and  his  associates  were  made 
public  on  March  I,  and  on  Monday,  March  3,  the  directors  voted 
on  the  proposition  and  decided  to  recommend  the  lease  to  the 
stockholders.  A  meeting  of  the  latter  has  been  called  for  May  5 
to  ratify  the  plan.  The  official  announcement  issued  after  the 
meeting  of  March  3  follows : 

'At  the  meeting  of  the  directors  this  afternoon  the  sub-commit- 
tee, recently  appointed,  reported  with  a  favorable  recommendation 
the  proposition  received  from  John  M.  Mack  to  lease  the  property 
and  franchises  of  the  Union  Traction  Company  for  a  period  of  999 
years,  from  July  1,  1902,  to  a  new  traction  motor  company  about  to 
be  incorporated  with  a  capital  of  $30,000,000,  which  company  is  also 
to  acquire  the  rapid  transit  franchises  recently  granted,  the  terms 
of  the  lease  being  a  rental  of  $1.50  per  share  per  annum  for  the 
first  two  years ;  $2  per  share  per  annum  for  the  next  two  years ; 
$2.50  per  share  per  annum  for  the  next  two  years,  and  $3  per  year 
thereafter. 

"There  is  to  be  reserved  to  the  stockholders  of  the  Union  Trac- 
tion Company  the  right  to  take  one  share  of  stock  of  the  new 
company  for  each  four  shares  of  stock  of  the  Union  Com- 
pany. The  board  decided  unanimously  to  recommend  the  ac- 
ceptance of  the  proposition  to  the  stockholders  and  a  special  meet- 
ing of  the  stockholders  to  act  on  the  question  was  called  for  May 
5,  1902. 

"This  meeting  also  passed  upon  the  question  of  funding  the 
floating  debt  of  the  company,  which  will  amount  to  about 
$1,500,000." 

As  has  been  previously  noted,  Mr.  Mack  and  his  associates  se- 
cured from  the  City  Councils  the  right  to  operate  cars  on  all  streets 
not  occupied  by  the  tracks  of  the  Union  Traction  Company,  which 
company  controls  all  of  the  lines  in  the  city.  They  also  obtained 
franchises  authorizing  the  construction  of  a  subway  and  an  ele- 
vated railroad  in  Market  Street,  one  of  the  two  principal  business 
thoroughfares  of  the  city,  and  to  lay  tracks  in  Broad  Street. 

 ♦♦♦  

Condemnation  of  Bridges  at  Indianapolis 


As  before  noted  in  these  columns,  a  bridge  over  the  White 
River,  on  West  Washington  Street,  Indianapolis,  went  down 
under  the  weight  of  a  work  car  of  the  Indianapolis  Street  Rail- 
way Jan.  16.  As  a  result  of  this  accident  an  investigation  and  re- 
port was  ordered  upon  the  other  bridges  in  the  city,  and  T.  L. 
Condron,  engineer  of  the  Pittsburgh  Testing  Laboratory,  was 
ordered  to  make  the  report.  This  report  has  resulted  in  the  dis- 
continuance of  ordinary  street  car  traffic  over  the  Western  Michi- 
gan Street,  River  Avenue  and  Morris  Street  bridges.  Cars  are, 
however,  allowed  to  pass  over  not  loaded,  only  one  car  being 
allowed  on  the  bridge  at  a  time.  As  Indianapolis  cars  are  "single- 
enders,"  intended  to  be  run  only  one  direction,  and  have  con- 
trollers on  only  one  end,  it  seemed  very  desirable  not  to  close  the 
bridges  against  all  passage  of  street  cars,  so  passengers  alight  at 
one  end  of  the  bridge  and  walk  across  after  the  car  has  passed 
over.  Temporary  timber  trestles  will  probably  be  put  in  to 
strengthen  the  bridges  so  that  ordinary  traffic  can  be  resumed  until 
new  bridges  are  built.  The  unsafe  condition  of  the  bridges  has,  of 
course,  resulted  in  great  inconvenience  to  the  public  and  added 
greatly  to  the  difficulties  of  street  railway  operation. 

 — 

An  Indianapolis-Cincinnati  Interurban 


One  of  the  most  promising  interurban  projects  in  Southern 
Indiana  is  the  Indiana  &  Ohio  Traction  Company,  which  is  organ- 
ized to  build  a  line  from  Indianapolis  to  Cincinnati  via  Rushville 
and  Brookville.  The  plan  is  to  build  through  a  strip  of  country 
which  is  not  traversed  by  steam  roads,  owing  to  the  more  level 
routes  each  side  of  it,  but  which  nevertheless  is  covered  with  pros- 
perous farms  owned  by  well-to-do  farmers,  all  of  whom  are 
anxious  for  the  road  and  will  give  it  liberal  support.  The  presi- 
dent of  the  company  is  Mr.  George  M.  Shirk,  of  Brookville,  Ind.; 
vice-president,  Alfred  A.  Beard;  secretary  and  treasurer,  John  T. 
Shirk.  In  addition  to  the  foregoing,  A.  M.  Tucker  and  John 
Moorehcad  arc  directors.  The  line,  as  surveyed,  is  103  miles  from 
Indianapolis  to  Cincinnati,  which  is  shorter  than  any  of  the  steam 
railroad  routes, 
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The  Three-Cent  and  the  Local  Lines  at  Cleveland 


The  fight  between  the  existing  lines  in  Cleveland  and  Mayor 
Tom  L.  Johnson's  proposed  three-cent  fare  lines,  which  are  pro- 
moted by  John  B.  Hoefgen,  is  now  on  in  earnest.  Moves  are  being 
made  by  both  parties  with  such  rapidity  that  the  situation  quite 
eclipses  the  Everett-Moore  situation  so  far  as  general  public  in- 
terest is  concerned.  Both  the  city  of  Cleveland  and  John  B.  Hoef- 
gen have  brought  suit  against  the  Cleveland  City  Railway,  the 
Cleveland  Electric  Railway,  George  Mulhern,  Edward  Briggs  and 
others  to  restrain  them  from  using  improper  methods  in  blocking 
the  three-cent  fare  lines.  It  is  claimed  that  the  existing  companies 
have  induced  many  property  owners  along  various  streets  to  with- 
draw their  consents  to  the  new  lines ;  this  being  effected  by  the 
use  of  money,  it  is  claimed.  Judge  Phillips  granted  sweeping 
temporary  injunctions  in  both  cases.  Despite  the  protests  of  resi- 
dents, the  City  Council  committee  has  voted  favorably  on  Mayor 
Johnson's  proposal  to  change  the  names  of  Hanover,  Willit  and  Ful- 
ton streets  to  Rhodes  Avenue,  the  idea  being  to  make  it  possible  for 
the  new  company  to  secure  the  majority  of  consents.  On  the  strength 
of  this  decision,  property  owners  on  the  streets  mentioned  have 
brought  suit  to  enjoin  the  City  Council  from  making  the  change. 

— ♦»  

Deed  of  Trust  by  the  American  Car  Co. 


A  chattel  deed  of  trust  for  $379,114.66  was  filed  Feb.  19  by  the 
American  Car  Company  to  William  B.  Thompson  and  Henry  B. 
Denker,  trustees  for  the  Boatmen's  Bank  and  other  creditors.  The 
company  tranferred  all  property,  real  and  personal,  to  the  trustees. 

Will  iam  B.  Thompson  is  an  attorney,  who,  as  trustee  of  the 
Brownell  Car  Works,  managed  them  successfully  for  five  years. 
Mr.  Denker  is  a  practical  car  manufacturer,  and  was  formerly 
manager  of  the  St.  Charles  Car  Works,  at  St.  Charles,  Mo.,  until 
their  absorption  by  the  American  Car  &  Foundry  Company.  Mr. 
Denker  is  to  take  charge  of  the  plant,  and  Mr.  Thompson,  the  other 
trustee,  will  look  after  the  finances  of  the  institution,  in  the  interest 
of  the  creditors.  The  reason  assigned  for  the  financial  difficulties 
of  the  company  is  simply  lack  of  capital.  The  company  was  put 
to  a  severe  strain  during  the  year  of  the  panic  and  subsequent 
years,  but  the  greatest  hindrance  is  said  to  have  been  the  proposed 
formation  of  a  consolidation  of  all  street  car  manufacturing  com- 
panies in  the  country,  which  has  been  in  contemplation,  but  hang- 
ing fire,  for  two  years  or  more.  Although  having  a  magnificent 
plant,  it  is  said  that  the  company  was  unable  to  interest  fresh  cap- 
ital on  account  of  the  rumors  of  consolidation  that  were  con- 
stantly in  circulation  and  competition  was  keen.  The  plant  is 
located  on  Old  Manchester  Road  on  the  main  line  of  the  Oak  Hill 
branch  of  the  Missouri  Pacific  Railroad,  and  also  on  the  'Frisco 
Railroad,  having  excellent  shipping  facilities.  It  has  been  a  close 
corporation,  in  which  there  were  only  about  half  a  dozen  stock- 
holders. The  company  was  incorporated  with  a  capital  of 
$100,000,  and  it  is  not  insolvent.  Its  books  have  been  recently  ex- 
amined by  Jones,  Caesar  &  Company,  who  found  the  assets  to  be 
over  $500,000,  and  the  liabilities  between  $300,000  and  $400,000.  The 
property,  it  is  estimated,  without  any  overvaluation,  ought  to  be 
worth  $120,000  over  and  above  liabilities.  William  Sutton  is  presi- 
dent of  the  company,  Emil  Alexander,  secretary,  and  these  two, 
with  Theophile  Papin,  Jr.,  Louis  K.  Tontrup  and  Ferdinand 
Meyer,  composed  the  board  of  directors.  The  other  stockholders 
are  William  Kruger,  superintendent,  and  Mrs.  Semmelmann,  a 
relative  of  Mr.  Alexander. 

The  buildings  cover  nearly  ten  acres  of  ground,  and  about  300 
men  are  employed.  A  brief  shut-down  of  two  or  three  days  may 
be  necessary  to  take  an  inventory,  but  the  works  will  be  kept  in  op- 
eration by  the  trustees,  who  believe  that  they  can  pull  the  company 
out  of  the  hole  in  the  time  for  which  they  are  appointed,  which  is 
six  months.  If  at  the  end  of  that  time  the  company  is  not  on  its 
feet  again  there  will  undoubtedly  be  some  new  arrangement  made 
whereby  the  plant  will  go  into  new  hands  and  be  made  one  of  the 
largest  in  the  country.  The  object  of  this  deed  of  trust,  Mr. 
Thompson  states,  is  simply  to  continue  the  business,  and  for  the 
protection  of  the  creditors.  It  is  voluntarily  given  by  the  com- 
pany. There  are  no  preferences  among  the  credits,  he  said.  The 
decision  to  give  the  mortgage  was  reached  at  a  meeting  of  the 
stockholders,  and  approved  by  the  directors  on  Feb.  18. 



Strike  at  Norfolk 

The  employees  of  the  Norfolk  Railway  &  Light  Company,  of 
Norfolk,  Va.;  are  on  strike,  and  it  has  been  found  necessary  to  call 
out  the  militia  to  preserve  order.    The  strike  is  said  to  have  been 


caused  by  a  proposition  of  the  company  to  bond  the  employees  to 
protect  the  company  from  damages  arising  from  suits,  and  from 
the  shortage  in  conductors'  collections.  The  lawless  element  has 
been  at  work.  Cars  have  been  derailed,  stones  and  other  obstruc- 
tions have  been  placed  on  the  tracks,  and  free  fights  between  the 
military  guards  and  the  assembled  crowds  have  been  frequent.  An 
attempt  was  made  early  in  the  week  to  import  men  from  other 
cities,  but  this  was  met  with  decided  resistance.  Several  of  the 
imported  men  are  reported  to  have  been  severely  beaten  by  the 
strikers  and  their  sympathisers. 



Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 
UNITED  STATES  PATENTS  ISSUED  FEB.  18,  1902 

693-384-  Railroad  Switch;  M.  S.  Farmer,  Washington,  D.  C. 
App.  filed  Nov.  25,  1901.  Two  switch  points  are  connected  together 
by  a  yoke  and  moved  by  a  lever  which  is  struck  by  a  projection 
from  the  car. 

693483-  Car  Haul;  A.  M.  Acklin,  Pittsburgh,  Pa.  App.  filed 
Oct.  21,  1901.  An  endless  chain  so  arranged  that  a  portion  will 
move  cars  in  one  direction  while  another  portion  is  moving  cars  in 
the  opposite  direction,  one  set  of  cars  being  beneath  those  of  the 
other. 

693,610.  Car  Truck;  P.  M.  Kling,  Elizabeth,  N.  J.  App.  filed 
Dec.  12,  1901.  Open  frames  are  secured  to  the  sides  of  the  truck 
frame  over  the  center  wheels  of  the  truck.  A  second  frame  is 
secured  to  the  open  frames  and  the  bolster  supporting  springs  are 
connected  to  this  latter  frame. 


PATENT  NO.  693,610 


693,611.  Car;  P.  M.  Kling,  Elizabeth,  N.  J.  App.  filed  Oct.  14, 
1 901.    Details  of  construction  of  a  convertible  car. 

693,672.  Railway  Car  Truck;  F.  F.  Shaffer,  Cumberland,  Md. 
App.  filed  Oct.  22,  1901.  The  end  section  of  three-wheeled  sec- 
tions are  flexibly  connected  to  the  central  section,  a  frame  or 
platform  is  supported  at  its  end  on  the  end  sections,  and  has  both 
an  oscillating  and  an  endwise  sliding  movement  on  the  latter,  the 
car  being  pivotically  supported  over  the  center  of  the  central 
section. 

693,762.  Car  Fender ;  W.  J.  Ward,  Pittsburgh,  Pa.  App.  filed 
Jan.  15,  1902.  The  fender  is  a  scoop  made  up  of  a  series  of  bars 
having  a  flexible  cross-piece  forward,  and  a  spring  normally  sup- 
porting it  above  the  roadway. 

UNITED  STATES  PATENTS  ISSUED  FEB.  25,  1902 

693,859.  Track-Cleaning  Device;  F.  Hedley,  Chicago,  111.  App. 
filed  Dec.  10,  1900.  A  series  of  scraping  blades  are  fixed  in  a  head, 
which  is  adjustable  in  position  with  respect  to  the  car  in  order 
to  engage  with  the  rail ;  a  spring  normally  presses  the  blades  into 
contact  with  the  rail. 

693,93S-  Safety  Attachment  for  Cars ;  C.  A.  Willard,  St.  Louis, 
Mo.  App.  filed  June  22,  1901.  A  guard  is  thrust  rearward  from  the 
platform  of  the  car  whenever  the  car  stops,  in  order  to  prevent 
persons  from  walking  around  the  rear  end  of  the  car  to  the  ad- 
jacent track. 

693,944.  Street  Railway  Switch ;  W.  J.  Bell,  Los  Angeles,  Cal. 
App.  filed  Dec.  14,  1901.  A  system  of  levers  for  throwing  a  switch 
is  normally  under  the  tension  of  a  spring,  and  is  tripped  by  a  mag- 
net which  is  energized  automatically  by  the  movements  of  the  car. 

693,960.  Street  Car  Fender;  A.  Fischer,  Detroit,  Mich.  App. 
filed  March  16,  1901.  Relates  to  the  special  devices  for  lowering 
and  raising  the  fender  when  required. 

693,984.  Car  Truck;  S.  W.  McMunn,  Chicago,  111.  App.  filed 
July  27,  1901.  The  cap  piece  which  fits  the  upper  end  of  the  spring 
is  connected  to  the  truck  in  a  pivotal  manner  by  a  pair  of  links. 

693,968.  Trolley  for  Electric  Cars ;  E.  W.  Taylor,  Spokane, 
Wash.  App  filed  Dec.  26,  1900.  The  trolley  contacts  are  in  a  frame 
which  rides  upon  the  wire  and  is  dragged  along  by  a  cord.  Upper 
and  lower  contacts  are  so  adjusted  as  to  afford  a  pivotal  con- 
nection with  the  wire,  permitting  them  to  pass  forks  and  hangers. 

694,006.  Switch-Operating  Mechanism  ;  J.  Eisele,  Pittsburgh,  Pa. 
App.  filed  April  24,  1901.  A  mechanical  device  for  throwing  a 
ywitch  from  a  car  platform. 


March  8,  1902.] 
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694,020.  Trolley  Pole  Support ;  F.  H.  Lippincott,  Philadelphia, 
Pa.  App.  filed  July  16,  1900.  A  retracting  mechanism  is  tripped 
into  operation  when  the  pole  rises  above  the  wire. 

694.047.  Car  Haul ;  A.  M.  Acklin,  Pittsburgh,  Pa.  App.  filed 
Nov.  25,  1901.  A  device  for  moving  cars  consisting  of  a  continu- 
ously moving  hauling  chain  having  hooks  thereon  for  engaging  with 
the  car,  and  mechanism  for  bringing  the  car  from  a  state  of  rest 
or  slow  speed  by  a  gradually  increasing  speed  to  that  of  the  haul- 
ing chain  to  be  caught  and  hauled  thereby. 


w 

PATENT  NO.  693,984 

694,058.  Railway  Switch  ;  D.  J.  Griffiths,  H.  W.  Hitzrot  &  C.  W. 
Mower,  McKeesport,  Pa.  App.  filed  Sept.  10,  1901.  Details. 

694,114.  Car  Truck;  W.  T.  Shryock,  Allegheny,  Pa.  App.  filed 
June  4,  1901.  The  motors  are  so  arranged  with  relation  to  each 
other  that  when  ascending  grades  the  upward  pressure  of  the  rear 
motor  will  have  a  tendency  to  bear  the  forward  motor  downwardly, 
and  vice  versa  when  descending  a  grade,  thereby  obtaining  a  more 
uniform  strain  on  both  motors. 

694,129.  Railway,  Tramway,  or  the  Like ;  J.  Brown,  Belfast, 
Ireland.  App  filed  May  28,  1901.  A  method  of  railway  working 
which  consists  in  detaching,  at  successive  stations,  from  the  rear 
end  of  a  continuously  moving  train,  one  or  more  coaches  appro- 
priated to  a  particular  station,  and  taking  on  in  front,  without 
stopping,  another  coach  or  coaches,  which  the  train  overtakes. 

694,152.  Trolley  Stand;  H.  Holland,  Detroit,  Mich.  App.  filed 
Aug.  28,  1901.  A  circular  plate  supporting  the  trolley  is  fitted  with 
rollers  which  rest  upon  another  circular  plate,  having  a  retaining 
flange  at  its  edge  and  resting  horizontally  upon  the  roof  of  the 
car. 

694,162.  Railway  Track  Structure ;  C.  H.  Krauss,  Johnstown, 
Pa.  App.  filed  Aug.  3,  1901.  A  tongue-switch  structure  consisting 
of  two  separate  cast  metal  bodies  in  which  rail  members  of  the 
structures  are  held,  one  of  said  bodies  being  secured  to  and  between 
rail  members  of  the  other  body. 

694,176.  Railway  Track  Structure;  H.  B.  Nichols,  Philadelphia, 
Pa.  App.  filed  Dec.  26,  1901.  A  hardened  plate  is  inserted  in  the 
casting,  uniting  the  meeting  rails,  by  means  of  a  soft  metal  filling, 
which  is  readily  removable  without  disturbing  the  structure. 

694,207.  Brake  Mechanism ;  F.  M.  Smith,  Salubria,  Idaho.  App. 
filed  Nov.  6,  1901.  Details. 

694,218.  Trolley ;  J.  S.  Van  Leer,  St.  Louis,  Mo.  App.  filed  May 
9.  1901.    An  arrangement  of  guard-plates  adjacent  to  the  wheel. 

694,231.  Wheel ;  J.  T.  Ashley,  Brooklyn,  N.  Y.  App.  filed  Nov. 
30,  1901.  The  rim  of  the  wheel  varies  in  radial  thickness  continu- 
ously to  counterbalance  the  weight  at  the  crank-pin  connection. 

694,276.  Railroad  Construction ;  W.  M.  Hickok,  Pharisburg, 
Ohio.  App.  filed  Dec.  2,  1901.  Anchor-plates  are  placed  beneath 
the  rails,  and  have  an  inverted  cup  shape,  with  a  socket  in  their 
upper  ends  to  receive  the  base  of  the  rail. 

694,283.  Seat;  L.  Janson,  Brooklyn,  N.  Y.  App.  filed  Sept.  12, 
1 901.    Details  of  the  leverage  of  a  reversible  seat. 

694,322.  Fare  Register;  J.  F.  Ohmer,  H.  Tyler  and  W.  F. 
Breidenbach,  Rochester,  N.  Y.  App.  filed  July  31,  1901.  Meansfor 
taking  printed  or  impressed  statements  from  the  wheels  of  the  reg- 
ister, the  statements  showing  the  work  of  the  register  and  the 
identification  mark  of  the  person  taking  such  statements. 


PERSONAL  MENTION 


MR.  WILLIAM  P.  GOUNDIE,  formerly  general  manager  of 
the  Brooklyn  Elevated  Railroad,  has  been  appointed  Collector  of 
City  Revenues  by  Comptroller  Grout,  of  New  York. 

MR.  ROBERT  P.  LEE  has  resigned  as  superintendent  of 
Woronoco  Street  Railway  of  Westfield,  Mass.  President  James 
H.  Bryan  will  operate  the  road  until  Mr.  Lee's  successor  is 
chosen. 

MR.  J.  F.  DUSMAN,  manager  of  the  Edison  Electric  Light 
Company,  of  York,  Pa.,  has  been  appointed  general  manager  of 
the  York  County  Traction.  Heretofore  Mr.  W.  H.  Lanius  has 
acted  as  president  and  general  manager  of  the  York  County 
Traction  Company.  Mr.  Dusman  will  not  resign  from  the  Edison 
Electric  Light  Company,  but  will  serve  as  manager  of  both,  the 
interests  being  closely  identified. 

MR.  B.  M.  WARNER  has  been  appointed  superintendent  of 
the  San  Diego  Electric  Railway  Company  of  San  Diego,  Cal. 
Mr.  Warner  was  formerly  connected  with  the  San  Francisco  & 
San  Mateo  Electric  Railway  Company,  and  when  he  resigned 
from  that  company  to  become  connected  with  the  San  Diego 
Electric  Railway  Company,  his  associates  presented  him  with  a 
diamond  ring  as  a  token  of  their  esteem. 

MR.  GEORGE  O.  WHEATCROFT  has  been  appointed  assist- 
ant secretary  of  the  Milwaukee  Electric  Railway  &  Light  Com- 
pany, of  Milwaukee,  Wis.,  to  succeed  Mr.  Francis  H.  Whitney, 
who  resigned  to  become  private  secretary  of  Postmaster-General 
Henry  C.  Payne,  formerly  vice-president  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company.  Mr.  Wheatcroft  has  for  some 
time  been  assistant  treasurer  of  the  company. 

MR.  SAMUEL  J.  DILL,  who  has  been  connected  with  the 
operating  department  of  the  Metropolitan  Street  Railway  of  New 
York  city  for  some  time,  and  who  for  the  past  two  years  has 
been  superintendent  of  the  Forty-Second  Street,  Manhattanville 
&  St.  Nicholas  Avenue  Railway  Company,  has  resigned,  to  ac- 
cept the  position  of  assistant  manager  of  the  Detroit,  Ypsilanti, 
Ann  Arbor  &  Jackson  Railway  Company  of  Detroit,  Mich.  Mr. 
Dill  will  leave  New  York  in  a  few  days  to  assume  his  new  posi- 
tion. 

MR.  H.  M.  BRINCKERHOFF, general  manager  of  the  Metro- 
politan West  Side  Elevated  Railway  of  Chicago,  lectured  before 
the  electrical  engineering  students  of  Lewis  Institute  in  that  city 
on  the  evening  of  Feb.  24,  his  subject  being  "Third  Rail  Systems." 
The  lecture  was  illustrated  with  stereopticon  slides,  showing  most 
of  the  principal  third-rail  installations  in  this  country.  No  one  is 
better  adapted  to  lecture  authoritatively  on  this  subject  than  Mr. 
Brinckerhoff,  who  was  so  prominently  identified  with  the  first 
third-rail  work  in  this  country. 

MR.  W.  D.  RAY  has  opened  an  office  as  consulting  electrical 
engineer  at  1015  Chamber  of  Commerce  Building,  Detroit,  Mich. 
Mr.  Ray  has  been  engineer  of  the  electrical  equipment  of  a  number 
of  recent  Michigan  electric  interurban  lines,  and  several  years  ago 
was  manager  of  the  Everett  (Wash.)  Railway  &  Electric  Company. 
He  has  also  had  good  experience  from  the  manufacturing  stand- 
point, having  been  connected  at  one  time  with  the  Chicago  office 
of  the  Lorain  Steel  Company,  and  later  general  manager  of  the 
M  agann  Air  Brake  Company.  He  has  many  friends  to  wish  him 
success  in  the  new  venture. 

MR.  JOHN  MIFFLIN  HOOD,  who  has  just  been  elected  presi- 
dent of  the  United  Railways  &  Electric  Company,  of  Baltimore, 
and  who  is  now  president  of  the  Western  Maryland  Railroad  Com- 
pany, was  born  at  Bowling  Green,  near  Sykesville,  Howard 
County,  Md.,  on  April  5,  1843.  Mr.  Hood's  education  was  finished 
at  Rugby  Institute,  Mount  Washington,  in  1859,  in  which  year 
he  was  also  employed  in  the  engineering  corps  for  the  extension 
of  the  Delaware  Railroad.  Later  he  became  principal  assistant 
engineer  of  the  Eastern  Shore  Railroad.  He  went  to  Brazil  in 
1861,  but  returned  in  January,  1862.  After  doing  some  special 
topographical  work  for  the  Confederacy  he  entered  the  Maryland 
infantry,  becoming  a  lieutenant  of  engineers  in  1864.  After  the 
war  Mr.  Hood  was  employed  by  the  Philadelphia,  Wilmington  & 
Baltimore  Railroad  Company  to  survey  for  the  extension  of  the 
Bait  imore  Central  Railroad  to  Baltimore,  and  next  was  in  charge 
of  building  the  Port  Deposit  branch  of  that  road.  He  then  be- 
came chief  engineer  of  that  line,  and  also  of  the  Baltimore  Central. 
After  retiring  from  these  companies  he  was  appointed  superin- 
tendent of  the  Florida  Railroad,  but  not  long  afterward  he  returned 
to  Maryland  to  engineer  a  narrow-gauge  railroad  from  Oxford, 
Chester  County,  Pa.,  to  York.  After  several  other  engineering 
engagements  he  entered  the  service  of  the  Western  Maryland 
Railroad,  and  was  elected  president  of  that  company  in  March 
1874. 
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LEGAL  NOTES 


CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 

CONNECTICUT.— Municipal  Corporations— Street  Railways- 
Location  of  Track — Mandamus — Court's  Discretion — Review. 

A  street  railway  company,  in  locating  its  track  in  a  city,  did  not 
follow  the  plan  approved  by  the  court  of  common  council  as  to  the 
location  of  a  cross-over  switch,  and  the  language  of  the  vote  of  the 
council  approving  the  location  was  doubtful.  It  appeared  that  the 
track,  as  located,  served,  rather  than  injured,  public  interests,  and 
that  it  was  located  in  pursuance  of  the  directions  of  city  officials 
charged  with  the  execution  of  the  orders  of  the  council.  Held,  a 
refusal  to  issue  mandamus  to  compel  the  company  to  move  the 
switch  in  compliance  with  an  order  of  the  court  of  common  council 
was  not  such  a  plain  abuse  of  discretion  as  would  reverse  the  judg- 
ment—(City  of  Hartford  vs.  Hartford  St.  Ry.  Co.,  50  Atlantic 
Rep.,  393-) 

ILLINOIS— Street  Railroads— Right  of  Way— Condemnation- 
Connecting  Tracks. 

1.  Where  a  street  railway  company  has  procured  a  right  of  way 
to  connect  its  track  with  the  track  of  another  company,  the  latter 
cannot  condemn  and  take  such  right  of  way  to  connect  its  track 
with  a  rival  company. 

2.  Where  a  street  railway  company  desires  to  connect  its  track 
to  that  of  another  company,  the  latter  is  required  to  unite  in  forming 
the  connection ;  and,  if  they  cannot  agree  on  the  details  and  compen- 
sation, they  are  to  be  ascertained  in  accordance  with  the  provisions 
of  3  Starr  &  C.  Ann.  St.  1896,  p.  3235. 

3.  Where  a  street  railway  company  has  acquired  a  right  of  way 
to  connect  its  track  with  that  of  another  company,  its  right  to 
hold  such  right  of  way  is  not  affected  by  the  fact  that  there  is  no 
ordinance  giving  it  a  right  to  lay  its  track  over  one-half  the  width 
of  a  street,  next  to  the  track  of  such  other  company.— (Suburban 
R.  Co.  vs.  Metropolitan  West  Side  El.  R.  Co.,  61  N.  E.  Rep., 
1090.) 

MISSISSIPPI.— Municipal  Corporations— Forfeitures— Remis- 
sion— Ultra  Vires. 

1.  Under  Code  1892,  Sec.  3003,  providing  that  municipal  expendi- 
tures of  money  shall  be  under  a  specific  appropriation,  an  oral 
agreement  by  the  board  of  mayor  and  aldermen  that  a  deposit  for- 
feited to  the  city  by  a  corporation  should  be  considered  as  a  deposit 
of  another  corporation,  and  returned  to  it  upon  a  certain  con- 
tingency to  be  delivered  to  the  corporation  which  originally  made 
such  deposit,  was  ultra  vires  and  void. 

2.  Code  1892,  Sec.  2986,  giving  the  mayor  of  municipal  corpora- 
tions power  to  remit  fines  and  forfeitures  and  annual  penalties  for 
offenses  against  the  ordinances  of  the  municipality,  etc.,  relates  only 
to  the  remission  of  fines  and  penalties  pertaining  to  criminal  pro- 
cedure, and  does  not  authorize  the  return  to  a  corporation  of  a 
forfeited  deposit  made  to  insure  the  performance  of  a  contract. 

3.  Const.  1890,  Sec.  100,  providing  that  no  obligation  or  liability 
held  by  any  city  or  town  shall  be  exchanged  or  transferred  except 
on  payment  of  its  face  value,  expressly  prohibits  such  return.— 
(Jackson  Electric  Ry.  &  Power  Co.  vs.  Adams,  State  Revenue 
Agent,  30  Southern  Rep.,  694.) 

NEW  JERSEY.— Municipal  Ordinances— Vested  Rights— Valid- 

ity- 

1.  An  ordinance  enacted  by  a  municipality,  which,  by  repealing 
an  existing  ordinance,  destroys  or  affects  property  rights,  without 
the  municipality  first  giving  a  notice  of  its  intention  to  adopt  it 
to  the  parties  interested  in  such  property  rights,  is  void. 

2.  A  certain  borough  by  ordinance  granted  a  franchise  to  a 
street  railway  company  to  construct  and  operate  a  street  railroad 
upon  certain  streets.  As  ordered,  its  council  gave  notice  by  letter 
to  the  president  of  the  company  of  the  intention  of  the  council 
at  a  specified  meeting  to  introduce  an  ordinance  revoking  the 
franchise.  The  proposed  ordinance  was  not  introduced  at  the 
meeting  named,  but  was  introduced  and  passed  after  many  inter- 
vening meetings.  Held,  that  the  ordinance  was  void,  as  the  notice 
served  only  authorized  the  passage  of  the  repealing  ordinance  at 
the  day  therein  named,  unless  there  was  a  formal  adjournment  of 
action  upon  it  to  a  subsequent  meeting. — (State  (Newark  &  H. 
Traction  Co.,  Prosecutor),  vs.  Mayor,  etc.,  of  Borough  of  North 
Arlington,  50  Atlantic  Rep.,  345.) 

NEW  JERSEY.— Street  Railroads— Paving  Between  Rails- 
Police  Regulation — Negligence. 

1.  A  city  ordinance,  passed  under  due  legislative  authority  to 
regulate  street  railways,  that  requires  operating  companies  to  re- 
pave  and  keep  in  repair,  to  the  satisfaction  of  the  proper  city  au- 
thorities, in  any  paved  street  of  the  city  in  which  their  tracks  are 
or  shall  be  laid,  a  space  between  lines  one  foot  outside  of  their 


outer  rails,  under  penalty  that,  on  default,  after  notice,  the  city 
may  repair  at  the  company's  cost,  is  a  valid  police  regulation, 
creating  a  duty  toward  the  traveling  public,  and  is  evidential 
in  an  action  for  negligence  brought  against  such  a  company  by  a 
passenger  who  is  injured  through  a  defect  in  that  part  of  the 
street  pavement  while  passing  from  car  to  sidewalk. 

2.  In  such  a  case  the  ordained  duty  is  absolute,  and  not  de- 
pendent on  notice.  It  is  immaterial  whether  the  defective  pave- 
ment was  laid  under  the  ordinance,  or  previously  laid  and  fallen 
into  disrepair. 

3.  In  an  action  for  negligence,  tried  with  a  jury,  there  was 
evidence  as  follows:  The  plaintiff,  a  passenger  on  the  defendant's 
street  railway,  alighted,  at  the  only  place  afforded  for  that  purpose, 
from  a  car  which  was  stopped  for  her  at  a  crosswalk.  By  direc- 
tion of  the  conductor  she  passed  behind  the  car  toward  her 
destination,  pointed  out  by  the  conductor,  on  the  opposite  side  of 
the  street.  In  so  doing  she  was  injured  through  a  defect  in 
pavement  adjoining  the  crosswalk,  at  a  place  where  it  was  the 
duty  of  the  defendant  to  keep  the  pavement  in  repair.  The  defect 
had  existed  for  upward  of  two  months.  She  did  not  see,  and  had 
no  warning  of,  the  danger.  Held,  that  it  would  not  have  been 
lawful  for  the  trial  judge  to  have  held  either  that  no  negligence 
chargeable  to  the  defendant  had  been  proved,  or  that  negligence 
of  the  plaintiff  indisputably  contributed  to  her  injury.  The  case, 
in  both  aspects,  was  for  the  jury. — (Fielders  vs.  North  Jersey  St. 
Ry.  Co.,  50  Atl.  Rep.,  533.) 

NEW  YORK. — Deed — Reservation — Construction — Damages 
by  Elevated  Road — Action  by  Grantee — Evidence. 

1.  A  written  reservation  is  a  deed  "of  all  claim  or  right  of 
action"  against  an  elevated  road  for  damages  to  the  property 
conveyed  by  the  invasion  of  the  road  in  the  past,  present,  or 
future  does  not  deprive  a  subsequent  owner  of  the  right  to  sue 
to  recover  damages  suffered  after  he  has  acquired  title. 

2.  In  an  action  by  a  grantee  to  recover  for  injuries  caused  to 
an  abutting  lot,  where  he  was  holding  under  a  deed  reserving  a 
right  of  action  against  the  company  for  damages,  evidence  that 
the  grantee  did  not  intend  to  purchase  any  right  of  action  against 
the  road  is  inadmissible,  where  there  is  no  dispute  either  as  to  the 
reservation. or  the  intent  of  the  parties. 

3.  In  an  action  to  recover  for  damages  to  property  by  an  ele- 
vated road,  an  expert  can  testify  as  to  the  general  current  of 
values  for  two  or  three  adjacent  blocks  removed  from  the  line  of 
the  road. 

4.  Any  error  in  allowing  an  expert  to  be  asked  as  to  the  per- 
centage downward  in  rents  and  fee  values  on  streets  in  the 
vicinity  occupied  by  an  elevated  road  is  harmless,  where  his 
answer  was  that  there  was  no  regular  percentage. 

5.  Where  an  expert  has  testified  as  to  the  use  of  property  in 
the  immediate  neighborhood  of  an  elevated  road,  he  may  be  asked 
how  such  use  compares  with  that  on  the  adjoining  streets,  where 
there  is  no  elevated  road. — (Shepard  vs.  Manhattan  Ry.  Co.  et  al., 
62  N.  E.  Rep.,  151.) 

NEW  YORK.— Injunction — Street  Railway — Obstruction  o>f 
Street — Adjoining  Owner — Complaint — Sufficiency — Allegation  of 
Damages — Same— Assessment  of  Damages  by  Court — Alternative 
Judgment — Same — Security  for  Compensation. 

1.  The  complaint  for  an  injunction  to  restrain  the  continued 
occupation  of  a  street  by  a  street  railway,  the  fee  of  which  street 
is  in  plaintiff,  need  not  allege  damage. 

2.  Under  Const.  Art.  1,  Sec.  7,  providing  that  when  private 
property  shall  be  taken  compensation  shall  be  ascertained  by  a 
jury,  or  by  not  less  than  three  commissioners,  the  court,  on  an 
application  to  enjoin  the  proposed  occupation  of  a  street  by  a 
street  railway,  the  fee  of  which  is  in  plaintiff,  cannot,  against  his 
protest,  assess  the  damages  and  grant  alternative  relief  permitting 
defendant  to  pay  the  damage  found  due,  in  which  case  the  injunc- 
tion would  be  denied. 

3.  Where  a  street  railway  company  has  not  taken  the  pre- 
liminary steps  required  by  the  statute  to  authorize  the  condemna- 
tion of  a  street,  the  fee  of  which  is  in  the  adjoining  owners,  and 
of  which  the  company  is  not  in  possession,  the  court  will  not 
deny  the  application  of  the  adjoining  owners,  for  an  injunction 
restraining  the  occupation  of  the  street,  on  the  company  giving 
adequate  security  for  the  payment  of  any  compensation  found  due 
to  plaintiffs. — (Peck  et  al.  vs.  Schenectady  Ry.  Co.,  73  N.  Y. 
Suppl.,  794.) 

NEW  YORK. — Street  Railroads — Construction— Consent  of 
Property  Owners — Motive  Power. 

Laws  1890,  c.  565.  Sec.  94  (Railroad  Law),  authorizes  the  ap- 
pointment of  commissioners  to  determine  whether  a  street  rail- 
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way  shall  be  constructed  in  certain  streets  notwithstanding  the 
refusal  of  the  consent  of  the  owners  of  abutting  property.  Sec. 
100  provides  that  such  railroad  may  operate  any  portion  of  its 
road  by  any  power,  other  than  steam,  which  may  be  approved  by  - 
the  State  board  of  railroad  commissioners  and  consented  to  by 
the  owners  of  one-half  the  property  bounded  on  the  street.  Held, 
that  where  the  railroad  commissioners  had  authorized  a  railroad 
to  use  electricity,  a  refusal  of  the  property  owners  to  consent  to 
the  construction  of  a  road  to  be  operated  by  electricity,  "or  any 
motive  power  other  than  steam  that  might  be  approved  by  the 
railroad  commissioners,"  was  not  a  refusal  to  consent  to  the  opera- 
tion of  the  road  by  electricity,  so  as  to  authorize  the  appointment 
of  commissioners,  under  Sec.  94.— (In  re  Kingsbridge  Ry.  Co., 
73  N.  Y.  Suppl.,  440.) 

NEW  YORK— Street  Railroads— Continuous  Passage. 

Laws  1884,  c.  252,  relating  to  street  railroads,  which  provides 
that  no  company  operating  a  railroad  under  the  act  shall  charge 
any  passenger  more  than  five  cents  for  a  continuous  ride  on  its 
road,  or  any  branch  operated  by  it  or  under  its  control,  within 
the  limits  of  any  city  or  village,  does  not  apply  to  a  road  which 
such  corporation  had  leased  from  a  steam  railroad  which  was  not 
incorporated  under  the  act. — (McNulty  vs.  Brooklyn  Heights  Ry. 
Co.,  73  N.  Y.  Suppl.,  698.) 

NEW  YO RK.— Railroads— Intersections— Procedure— Appoint- 
ment of  Commissioners — Right  of  Appeal. 

An  order  appointing  commissioners  under  Railroad  Law,  Sec. 
12,  providing  that,  when  two  railroad  corporations  cannot  agree 
on  the  compensation  for  making  intersections  or  connections, 
or  on  the  grades  or  manner  thereof,  "the  same  shall  be  ascertained 
and  determined  by  commissioners,  *  *  *  as  is  provided  in  the 
condemnation  law,"  is  not  appealable,  an  appeal  in  a  condemna- 
tion proceeding  being  authorized  only  from  a  final  order. — (Still- 
water &  M.  St.  Ry.  Co.  vs.  Boston  &  M.  R.  R.,  73  N.  Y.  Suppl., 
744-) 

NEW  YORK.— Railroads— Abutting  Owners— Damages — Judg- 
ment— Res  Judicata. 

Where  owners  of  property  abutting  on  a  street  occupied  by  a 
railroad  sue  it  for  damages  to  the  property  by  reason  of  the  occu- 
pation, a  judgment  on  the  merits  in  defendant's  favor  is  a  bar 
to  a  second  action,  where  the  relative  conditions  of  the  parties 
remain  unchanged,  and  there  is  only  the  continuing  trespass  by 
occupation;  and  it  is  immaterial  that  conditions  and  evidence 
change  after  the  institution  of  the  second  action — (McGrane  et 
al.  vs.  New  York  El.  R.  Co.  et  al.,  73  N.  Y.  Suppl.,  498.) 

NEW  YORK. — Street  Railways — Merger  of  Companies — Le- 
gality—Question— How  Raised — Same — Consent  of  Property 
Owners  —  Several  Companies  —  Consolidation  —  Rights  Under 
Merger — Same — Injunction- — Prima  Facie  Case — Estoppel — Same 
—Right  to  Lay  Track — Same — Recorded  Consent — Defect — Bur- 
den of  Proof — Same — License — Irrevocable — Same — Consent  of 
Owners — Time  of  Execution — Same — Failure  to  Record — Effect 
as  to  Subsequent  Grantee — Same — Nonconsent — Effect — Dam- 
ages. 

1.  Where  in  an  action  to  restrain  a  street  railway  company 
from  constructing  its  track  on  a  certain  street  on  the  ground  that 
it  has  not  the  consent  of  a  sufficient  proportion  of  the  property 
owners,  it  appears  that  another  company  is  merged  in  such  com- 
pany, and  that  each  had  consent  of  different  owners  to  build  a 
road  on  such  street,  and  the  legality  of  such  merger  is  questioned, 
such  question  cannot  be  determined  in  such  action,  but  must  be 
dealt  with  in  an  action  brought  for  that  purpose. 

2.  Where  two  or  more  street  railway  companies  are  organized 
to  build  a  railway  on  the  same  street,  and  each  obtains  the  con- 
sent of  different  property  owners,  on  the  merger  of  such  com- 
panies the  consolidated  company  succeeds  to  the  rights  given  by 
all  such  consents. 

3.  Plaintiff,  owning  property  on  a  certain  street,  sought  to  re- 
strain defendant  from  constructing  a  track  along  such  street  on 
the  ground  that  it  had  failed  to  obtain  consent  of  the  owners  of 
one-half  the  property  bounded  on  the  street,  as  required  by  the 
railroad  law.  Defendant  alleged  it  had  such  consents,  and  at- 
tached a  list  thereof  to  the  answer.  Plaintiff  proved  his  ownership 
of  abutting  property,  and  that  in  1896  defendant  applied  for  com- 
missioners, under  Const.  Art.  3,  Sec.  18,  and  Railroad  Law,  Sec. 
94,  to  determine  whether  a  railroad  ought  to  be  constructed  on 
such  street,  alleging  its  inability  to  obtain  the  requisite  number  of 
consents,  and  that  such  proceeding  was  still  pending  in  the  court 
of  appeals.  Plaintiff  then  rested.  The  list  of  recorded  consents 
attached  to  the  answer  as  a  bill  of  particulars,  on  which  defendant 
relied,  included  consents  granted  to  another  company,  which 
merged  with  defendant  after  such  application  for  commissioners 
was  filed,  and  the  consolidated  list  included  a  sufficient  number 
of  owners.  Held,  that  the  pendency  of  the  application  for  com- 
missioners did  not  estop  defendant  from  claiming  *hat  since  the 


consolidation  it  had  a  sufficient  number  of  consents,  and  hence 
plaintiff's  proofs  did  not  establish  a  prima  facie  case  for  injunction. 

4.  Where  a  street  railway  company  has  received  and  recorded 
consents  of  the  owners  of  one-half  in  value  of  the  property 
bounded  on  a  street,  executed  in  the  manner  prescribed  in  Rail- 
road Law,  Sec.  91,  such  consents  are  sufficient,  on  the  face  of  the 
papers,  to  justify  it  in  entering  on  the  street  and  laying  its  tracks. 

5.  Where  a  street  railway  has  received  and  recorded  consents 
of  abutting  property  owners  to  lay  its  tracks  on  a  street,  the 
burden  is  on  a  party  claiming  a  consent  to  be  ineffectual  to  show 
wherein  it  is  defective. 

6.  Under  Const.  Art.  3,  Sec.  18,  providing  that  no  street  rail- 
road shall  be  authorized  except  on  consent  of  the  owners  of  one- 
half  in  value  of  the  property  bounded  on  the  street,  or  on  the 
determination  of  commissioners  where  such  consents  cannot  be 
obtained,  a  consent  properly  executed  and  recorded  is  not  a  mere 
license,  revocable  at  will,  but  conveys  permanent  rights,  binding 
on  the  owner  and  his  grantees. 

7.  The  consents  of  the  owners  of  a  majority  of  the  property 
bounded  on  a  street  to  the  construction  of  a  street  railroad  there- 
on, as  provided  in  Railroad  Law,  Sec.  91,  may  be  executed  and 
recorded  at  different  times. 

8.  Where  a  street  railroad  company  fails  to  record  the  consent 
of  a  property  owner  to  the  laying  of  the  track  until  after  such 
owner  has  conveyed  such  property,  such  consent  is  not  thereby 
invalidated,  but  the  grantee  of  such  property  is  not  estopped  to 
assert  any  rights  which  may  have  come  to  him  under  his  deed. 

9.  Where  a  street  railway  company  has  obtained  consent  to 
lay  the  track  from  the  requisite  number  of  property  owners,  a 
non-consenting  owner  of  abutting  property  may  maintain  an 
action  for  his  damages,  but  cannot  prevent  the  construction  of 
the  road.— Adee  vs.  Nassau  Electric  R.  Co.  et  al.,  72  N.  Y.  Suppl., 
992.) 

TEXAS.— Taxation— Street  Railroads  —  Franchises  —  Separate 
Tax. 

The  franchises  of  a  street  railroad,  appurtenant  to  the  use  of  its 
property,  are  a  part  of  its  realty,  and  are  not  subject  to  a  separate 
tax.— (Dallas  Consol.  Electric  St.  Ry.  Co.  vs.  City  of  Dallas  et  al, 
65  S.  W.  Rep.,  201.) 

LIABILITY  FOR  NEGLIGENCE. 

CALIFORNIA.— Street  Railways— Personal  Injuries— Passen- 
gers— Stepping  from  Moving  Car. 

Where  plaintiff  told  the  motorman  to  stop  at  a  certain  street, 
of  which  request  he  took  no  notice,  and  while  crossing  such  street 
plaintiff  touched  the  motorman,  and  asked  him  why  he  did  not 
stop  the  car,  whereon  the  motorman  immediately  proceeded  to 
slow  up,  and  while  doing  so  told  plaintiff  not  to  get  off  until  the 
car  stopped,  but  plaintiff  stepped  off  the  car  before  it  stopped,  and 
was  injured,  he  was  not  entitled  to  recover. — (Campbell  vs.  Los 
Angeles  Ry.  Co.  (L.  A.  969),  67  Pac.  Rep.,  50.) 

CALIFORNIA.— Street  Railways— Injuries  to  Passengers— 
Colision  with  Wagon — Presumption  of  Negligence. 

Where  plaintiff's  intestate,  a  passenger  in  a  street  car,  was  killed 
in  a  collision  between  the  car  and  a  wagon,  and  it  was  a  question 
of  fact  as  to  whether  the  railway  company  or  the  driver  of  the 
wagon  was  responsible,  no  presumption  of  negligence  arose  in  a 
suit  against  the  railway  company  and  the  owner  of  the  wagon. — 
(Harrison  vs.  Sutter  St.  Ry.  Co.  et  al.  (S.  F.  1920),  66  Pac.  Rep., 
787.) 

CALIFORNIA.— Street  Railroads  —  Negligence  —  Injury  at 
Crossing — Contributory  Negligence  —  Evidence  —  Instructions — 
New  Trial — Motion — Statement — Sufficiency. 

1.  Code  Civ.  Proc,  Sec.  661,  provides  that,  on  an  appeal  from 
an  order  granting  or  refusing  a  new  trial  on  the  minutes  of  the 
court,  the  judgment  roll  and  a  statement  to  be  prepared  shall 
constitute  the  record  on  appeal,  and  that  the  statement  shall  only 
contain  the  grounds  argued  before  the  court  for  a  new  trial.  Sec. 
659,  subd.  4,  provides  that,  where  the  motion  is  made  on  the 
minutes  of  a  court,  the  notice  of  intention  must  specify  the  par- 
ticular errors  upon  which  the  party  will  rely.  Held,  that  the  re- 
quirement of  the  former  section  that  the  statement  shall  contain 
only  the  grounds  argued  before  the  court  for  a  new  trial  refers 
to  specifications  mentioned  in  Sec.  659,  or  such  of  them  as  are 
argued,  and,  when  specifications  are  set  out  in  the  statement,  it 
will  be  presumed  that  they  were  contained  in  the  notice  and 
argued. 

2.  On  appeal  from  a  judgment  in  favor  of  plaintiff  in  an  action 
for  death  owing  to  deceased  having  been  struck  by  one  of  defend- 
ant's street  railway  cars,  defendant  claimed  that  the  circumstances 
made  it  possible  that  deceased  was  killed  by  falling  on  the  pave- 
ment, but  the  only  specification  on  the  point  was  that  there  was 
no  evidence  to  show  that  deceased  was  struck  by  the  car  while 
making  an  attempt  to  pass  over  the  street  at  a  public  crossing; 
but  the  preceding  specification  showed  that  the  specification  in 


322 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  10. 


question  might  be  construed  as  meaning  merely  that  there  was 
no  street  crossing  at  the  place  where  the  accident  occurred.  Held, 
that  it  would  not  be  necessary  to  consider  the  sufficiency  of  the 
evidence  to  justify  the  jury  in  finding  that  the  deceased  was  struck 
by  the  car. 

3.  There  was  testimony  on  the  behalf  of  the  plaintiff  that  the  car 
was  going  very  fast.  The  motorman  and  conductor  testified  that 
the  car  was  going  at  about  4  miles  an  hour,  but  it  appeared 
that  the  time  consumed  in  arriving  at  the  place  of  the  accident 
from  the  point  of  starting  would  indicate  a  speed  of  about  6^2 
miles.  The  motorman  said  that  he  stopped  the  car  within  15  or 
18  feet,  and  that  it  would  have  required  35  to  50  to  stop  a  car  at 
full  speed;  but,  according  to  his  own  testimony,  deceased,  when 
first  seen,  was  10  feet  in  front  of  the  car,  which  was  28  feet  long, 
and,  according  to  the  testimony  of  one  of  the  witnesses,  deceased 
was  found  on  the  stoppage  of  the  car  about  8  feet  in  the  rear  of 
its  rear  end.  A  witness  familiar  with  the  line  testified  that  when 
the  cars  are  going  fast  they  can  stop  in  20  or  25  feet.  Held,  to 
justify  a  finding  the  car  was  going  at  more  than  full  speed,  or  8 
miles  an  hour. 

4.  The  term  "street  crossing,"  as  used  in  an  ordinance  requir- 
ing a  bell  to  be  rung  by  a  street  car  25  feet  from  any  street  cross- 
ing, requires  the  ringing  of  a  bell  where  one  street  intersects  an- 
other, although  it  terminates  at  the  point  of  intersection. 

5.  In  an  action  for  wrongful  death,  contributory  negligence  is 
a  matter  of  defense,  to  be  proved  affirmatively  by  the  defendant. 

6.  It  appeared  that  deceased  was  killed  while  attempting  to 
cross  the  track.  The  motorman  testified  that  when  he  first  saw 
deceased  he  was  emerging  into  the  light  thrown  by  the  headlight, 
about  10  feet  in  front  of  it,  and  8  feet  to  the  left  of  the  track. 
There  was  testimony  that  the  eyesight  of  deceased  was  bad;  and 
from  the  testimony  of  a  witness,  together  with  that  of  the  motor- 
man,  it  appeared  that  the  car,  on  stopping,  passed  over  a  distance 
of  about  46  feet,  and  that  the  means  used  by  the  motorman  to 
stop  the  car  was  that  of  putting  on  the  brake,  but  that  he  did  not 
reverse  the  current.  It  appeared  that  the  night  was  dark  and  the 
street  badly  lighted,  and  that  no  bell  or  gong  was  sounded.  Held, 
that  it  could  not  be  said,  as  a  matter  of  law,  that  negligence  of 
the  deceased  was  the  proximate  cause  of  the  injury. 

7.  It  could  not  be  said,  as  a  matter  of  law,  that  the  attempt  of 
deceased  to  cross  a  street  in  front,  of  a  car  necessarily  constituted 
negligence. 

8.  Code  Civ.  Proc,  Sec.  2052,  declares  that  a  witness  may  be 
impeached  by  evidence  of  statements  inconsistent  with  his  present 
testimony.  On  his  examination  in  chief  the  motorman  testified 
that  he  could  not  tell  whether  the  car  came  in  contact  with  the 
deceased,  and  on  cross-examination,  for  the  purpose  of  impeach- 
ment, he  was  asked  if  he  had  not  said  to  a  witness  that  he  struck 
the  deceased  lightly.  Held,  that  it  was  proper  to  admit  the  testi- 
mony for  purposes  of  impeachment. 

9.  The  question  whether  the  statements  claimed  to  have  been 
made  by  the  motorman  to  certain  witnesses  were  made  by  him  or 
by  some  other  man  was  for  the  jury. 

10.  If  the  deceased  was  guilty  of  negligence  in  going  on  the 
track,  and  the  motorman,  with  proper  appliances  and  in  the  ex- 
ercise of  ordinary  care,  could  have  avoided  the  injury,  the  negli- 
gence of  deceased  would  not  constitute  any  defense. — (Schneider 
vs.  Market  St.  Ry.  Co.  (S.  F.  2636),  66  Pac.  Rep.,  734.) 

CALIFORNIA. — Trial — Misconduct  of  Jury— Impeachment  of 
Verdict — Harmless  Misconduct — Carriers — Carriage  of  Passen- 
gers— Construction  of  Cars — Negligence. 

1.  The  affidavit  of  a  third  person  as  to  the  admissions  and 
declarations  made  by  a  juror  that  he  had  personally  inspected  the 
place  of  accident,  offered  to  impeach  the  verdict,  is  inadmissible 
on  a  motion  for  a  new  trial,  whether  the  misconduct  complained 
of  occurred  before  retiring  or  during  retirement,  because  a  juror 
cannot  directly  or  indirectly  impeach  his  own  verdict,  except  on 
the  ground  of  obtaining  a  verdict  by  a  resort  to  chance,  designated 
in  Code  Civ.  Proc,  Sec.  657,  subd.  2. 

2.  Where,  in  an  action  by  a  passenger  for  injuries,  there  was 
no  dispute  as  to  the  place  of  the  derailment  of  defendant's  street 
C2r,_  alleged  to  have  been  caused  by  unlawful  speed,  and  the  de- 
fendant claimed  that  the  accident  was  due  to  a  latent  defect  in 
one  of  the  car  wheels,  an  affidavit  of  a  third  person  that  one  of  the 
jurors  during  the  progress  of  the  trial  had  inspected  the  place  of 
the  accident,  had  watched  the  progress  of  a  car  there,  and  had 
examined  the  construction  of  the  tracks,  is  insufficient  to  show 
that  the  fairness  of  the  trial  was  in  any  way  affected  by  the  juror's 
conduct,  and  hence  is  not  sufficient  to  justify  a  new  trial  on  the 
ground  of  the  misconduct  of  the  jury. 

3.  A  street  car  company  is  responsible  for  defects  in  its  cars 
which  could  not  have  been  discovered  after  the  cars  came  into 
possession,  but  could  have  been  discovered  by  the  exercise  of  the 
utmost  precaution,  care  and  skill  in  their  construction. — (Siemsen 


vs.  Oakland  S.  L.  &  H.  Electric  Ry.  (S.  F.  1679),  66  Pac. 

Rep.  672.) 

ILLINOIS. — Street  Railways — Injury  to  Passenger — Collision 
with  Vehicle  Going  in  Same  Direction  as  Car — Failure  to  Ring 
Gong — Misconduct  of  Jury. 

1.  Where  a  passenger  on  a  street  car  was  injured  by  a  collision 
between  the  car  and  a  buggy  going  in  the  same  direction  as  the 
car,  defendant  in  an  action  by  such  passenger  for  the  injuries 
received  was  not  entitled  to  an  instruction  that  failure  to  ring  the 
gong  was,  as  a  matter  of  law,  not  negligence. 

2.  During  the  trial,  plaintiff's  attorney  received  an  anonymous 
letter  stating  that,  should  plaintiff  fail  to  recover,  it  would  be  on 
account  of  a  certain  juror,  whom  the  writer  suspected  of  having 
been  bribed;  and  after  the  jury  were  discharged,  it  was  alleged, 
a  juror  asked  plaintiff's  attorney  if  he  "got  that  letter,"  and,  on 
being  told  that  an  anonymous  letter  had  been  received,  said, 
"That  is  the  one  I  mean."  Plaintiff's  attorney  swore  that  he  had 
inquired  of  the  questioning  juror  as  to  how  the  suspected  juror 
voted,  and  told  him  and  other  jurors  of  the  receipt  of  the  letter, 
and  had  answered  such  juror's  question  as  to  the  receipt  of  a  let- 
ter by  stating  that  he  had  received  an  anonymous  letter  warning 
him  against  the  juror  mentioned;  and  the  juror  who  asked  con- 
cerning the  letter  swore  that  he  did  not  write  the  same.  Held, 
there  was  no  evidence  of  misconduct  of  the  jury.- — West  Chicago 
St.  R.  Co.  vs.  Tuerk,  61  N.  E.  Rep.,  1087.) 

ILLINOIS. —  Street  Railways  —  Negligence  —  Instructions  — 
Measure  of  Damages — Injury  to  Feelings — Inadvertent  Failure  to 
Give  Instructions — Impaired  Eyesight — Evidence — Credibility. 

1.  In  an  action  for  personal  injuries,  an  instruction  that  in 
fixing  the  measure  of  damages  the  jury  might  consider  plaintiff's 
suffering  in  body  and  mind  resulting  from  the  physical  injuries, 
and  "such  future  suffering  and  loss  of  health  as  she  had  sustained 
or  would  sustain  by  reason  of  the  injuries,"  is  not  erroneous  as 
authorizing  the  jury  to  award  damages  for  injured  feelings  which 
might  arise  in  plaintiff's  mind  from  the  injury,  but  which  were 
not  a  part  of  the  physical  pain  attending  the  injury. 

2.  Where  the  court  was  asked  to  instruct  that  the  jury  should 
look  to  the  evidence  for  the  facts  and  the  instructions  for  the  law, 
and  find  their  verdict  accordingly,  without  reference  to  who  is 
plaintiff  or  who  defendant,  and  the  instruction  was  marked 
"Given,"  but  afterward,  apparently  by  oversight,  placed  with  the 
refused  instructions,  and  not  read,  the  giving  of  other  instructions 
that  the  jury  must  accept  the  court's  instructions  as  the  law  of  the 
case,  and  should  not  be  justified  in  finding  a  verdict  contrary  to 
the  law  raid  down  in  the  instructions;  that  the  plaintiff's  case 
must  be  established  by  a  preponderance  of  the  evidence;  and  that 
the  jury  could  not  compromise  between  liability  and  amount  of 
damages,  nor  arrive  at  a  verdict  by  chance,  or  without  fairly  and 
deliberately  considering  the  evidence  and  law — rendered  harmless 
any  alleged  error  in  omitting  the  first-mentioned  instruction. 

3.  Where  plaintiff  in  a  personal  injury  suit  testified  that  prior 
to  the  injury  she  had  had  one  of  her  eyes  operated  on  for  cataract; 
that  the  other,  up  to  the  time  of  the  injury,  was  sound  and  strong; 
that  after  the  injury  the  eye  operated  on  was  much  worse,  and 
the  previously  sound  eye  had  failed  to  a  considerable  extent;  that 
she  had  constant  headaches  and  other  difficulties  indicating  spinal 
trouble;  and  a  physician  testified  that  myelitis  affecting  plaintiff's 
eyes  might  have  resulted  from  the  injury — an  instruction  that 
plaintiff  had  produced  no  evidence  tending  to  show  that  her  eye- 
sight had  been  permanently  injured  and  severely  impaired  was 
properly  refused. 

4.  The  refusal  of  an  instruction  that,  if  the  jury  believed  that 
any  witness  knowingly  testified  falsely,  they  were  at  liberty  to 
entirely  disregard  the  testimony  of  such  witness,  was  not  revers- 
ible error,  especially  where  an  instruction  was  given  on  the  weight 
and  credibility  of  the  testimony,  in  which  the  jury  were  told  what 
facts  might  be  considered  in  determining  the  credibility  of  the 
witnesses;  and  the  jury  were  further  charged  that  they  might  con- 
sider the  apparent  truthfulness  of  the  testimony  or  lack  of  it,  and 
that  preponderance  of  the  evidence  was  on  the  side  sustained  by 
the  more  credible  and  disinterested  witnesses. — (Cicero  &  P.  St. 
Rv.  Co.  vs.  Brown,  61  N.  E.  Rep.,  1093.) 

WASHINGTON.— Judges— Substitute— Powers— Appeal— Rec- 
ord— Statement  of  Acts. 

1.  Under  2  Ballinger's  Ann.  Codes  &  St.  Sec.  4676  authorizing 
the  appointment  of  a  judge  pro  tempore  when  the  parties  have 
agreed  thereto  in  writing,  and  providing  that  a  case  "may  be  tried" 
by  such  judge,  a  judge  pro  tempore  may  be  appointed  after  verdict 
to  hear  and  determine  a  motion  for  a  new  trial,  and  settle  a  bill  of 
exceptions  and  statement  of  facts. 

2.  Where  the  record  contains  no  statement  of  facts,  the  supreme 
court  cannot  consider,  on  its  merits,  the  denial  of  a  new  trial  by 
the  trial  court. — (Nelson  et  al.  vs.  Seattle  Traction  Co.,  66  Pac. 
Rep.,  61.) 
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The  Money  flarket 

Wall  Street,  March  5,  1902. 
The  money  situation  after  the  steady  decline  in  New  York  sur- 
plus reserves  during  the  past  month  has  reached  a  stage  where, 
though  it  is  not  yet  critical,  is  uncertain  enough  to  arouse  some 
anxiety.  Primarily,  the  enormous  loan  expansion,  repeating  the  ex- 
perience of  a  year  ago,  was  responsible  for  the  pulling  down  of  re- 
sources. From  the  first  of  January  to  the  end  of  last  week  the  in- 
crease in  the  loan  item  amounted  to  $67,000,000.  These  advances 
were  made  almost  entirely  in  connection  with  one  or  another  of  the 
great  company  purchases,  or  with  the  issue  of  new  bonds  by  sev- 
eral railroads  to  recompense  or  provide  for  outlays  on  capital  ac- 
count. One  of  the  leading  questions  now  is  whether  the  syndicates 
which  have  taken  out  this  money  will  be  able  to  return  part  of  it 
in  case  of  need.  This  is  what  happened  in  March  and  April,  1901, 
and  it  is  interesting  to  recall  that  then,  as  now,  the  relief  from  this 
quarter  was  only  expected  by  a  very  few.  Yet  it  would  afford  the 
simplest  and  at  the  same  time  the  most  rational  solution  of  the 
problem  which  now  confronts  the  money  market.  Gold  exports 
are  likely  to  keep  up  intermittently  throughout  the  spring,  as  there 
still  remains  a  balance  of  financial  obligations  due  Europe  by  this 
country.  The  interior  centers  and  Treasury  together  are  drawing 
out  considerably  more  than  they  are  contributing  to  local  bank 
reserves.  A  single  specie  transfer  to  San  Francisco,  through  the 
Sub-Treasury  system,  of  $20,000,000  will  be  made  according  to  a  re- 
cent announcement  during  the  next  month  or  two.  Plainly  the  sit- 
uation with  surplus  reserve  down  below  $10,000,000  calls  for  some 
speedy  relief,  either  by  voluntary  loan  repayments  from  the  sources 
suggested  or  by  a  sharp  advance  in  money  rates.  The  latter  would 
unquestionably  work  very  quickly  as  a  means  of  regulating  the 
situation.  No  very  decided  hardening  in  the  loan  market  has  so 
far  appeared.  Time  money  for  the  distant  periods  is  a  shade  firmer 
at  4^2  per  cent  asked,  but  for  sixty-days  the  rate  is  4  per  cent. 
On  the  Stock  Exchange  call  money  keeps  easy  around  2^2  per  cent. 

The  Stock  flarket 

There  has  been  very  little  in  the  stock  market  of  the  last  two 
weeks  apart  from  the  advances  in  the  so-called  specialties.  Gen- 
erally the  share  list  seems  to  have  come  to  a  standstill,  hesitating, 
on  the  one  hand,  to  decline,  because  of  the  constant  testimonials 
to  the  country's  great  and  undiminished  prosperity,  and  hesitating 
to  advance,  on  the  other  hand,  because  of  the  many  uncertain  or 
unfavorable  features  in  the  situation  which  run  very  strongly 
counter  to  arguments  for  the  rise.  The  Attorney-General  effect- 
ually nipped  in  the  bud  all  hopes  of  a  general  upward  movement 
when  he  announced,  a  fortnight  ago,  his  intention  of  proceeding 
against  the  Northern  Securities  Company  under  the  Federal 
statutes.  The  subsequent  decision  of  the  Supreme  Court  not  to 
entertain  the  bill  of  appeal  filed  by  the  State  of  Minnesota  in  Jan- 
uary attracted  no  attention,  in  view  of  the  vastly  superior  im- 
portance of  the  new  development.  Inasmuch,  however,  as  the 
validity  of  the  Northwestern  security  holding  company,  under  the 
anti-trust  law  of  1890,  cannot  be  finally  decided  for  a  couple  of 
years,  in  all  probability,  it  is  a  serious  question  whether  before 
long  Wall  Street  will  not  cease  to  take  such  a  morbid  view  of 
the  affair,  and  will  not  turn  its  attention  to  other  financial  matters 
of  more  universal  significance.  The  money  market  and  the  annual 
period  of  crop  uncertainty  so  near  at  hand  are  restrictive  influences 
which  deserve  more  immediate  consideration  than  the  Northern  Se- 
curities litigation.  There  is  no  excuse  in  either  of  them  for  a  gen- 
eral selling  movement,  but  it  is  quite  likely  that  they  will  continue 
for  the  present  to  avert  public  participation  in  the  stock  dealings, 
and  so  prevent  any  general  advance.  A  year  ago  doubts  about 
the  crops  were  laid  aside  during  March  and  April  for  the  sake 
of  other  considerations,  which  at  the  moment  appealed  more 
strongly  to  the  average  speculator's  imagination.  But  last  year 
was  altogether  exceptional,  both  because  the  distracting  influences 
were  of  an  unusually  forceful  character,  and  because  the  winter 
wheat  crop  had  got  an  uncommonly  good  start.  Neither  of  these 
comments  can  be  applied  to  the  present  situation. 

The  local  traction  stocks,  as  a  group,  have  moved  irregularly, 
and  not  very  decidedly  during  the  last  two  weeks.  Manhattan 
has  been  rather  depressed,  not  by  anything  unfavorable  developing 
in  connection  with  the  property,  but  by  the  apparent  disinclination 
of  the  leading  speculative  and  investment  interests  in  the  stock  to 
see  an  advance  yet  awhile.  Metropolitan  has  moved  up  and  down 
rather  aimlessly,  within  a  narrow  range  of  fluctuations.  Possibly 
the  speculation  is  awaiting  the  outcome  of  the  contest  to  obtain 


sufficient  proxies  from  the  present  stockholders  to  insure  the  adop- 
tion of  the  new  Metropolitan  Securities  plan.  It  requires  a  two- 
thirds  vote  to  do  this,  but  the  expectation  is  that  the  leading 
capitalists  in  the  company  will  be  easily  successful  in  securing 
the  necessary  majority.  Brooklyn  Rapid  Transit  has  been  rela- 
tively the  strongest  of  the  three  local  stocks.  Rumors  that  the  re- 
cent buying  is  connected  with  the  development  of  the  Metropolitan 
Securities  project  do  not  find  favor  in  conservative  quarters.  The 
more  reasonable  inference  is  that  the  stock  was  oversold  at  the 
time  of  the  recent  bond  issue  announcement,  and  that  the  covering 
of  a  short  interest  is  what  has  lately  put  up  the  price. 

Philadelphia 

The  upward  movement  which  started  in  Union  Traction  a  month 
ago,  when  the  new  financial  plans  of  the  company  first  began  to 
be  seriously  discussed,  has  made  further  notable  progress  during  the 
past  fortnight.  From  37  the  price  has  risen  very  steadily  to  40^, 
which,  for  practical  purposes  of  comparison,  establishes  a  new 
high-record  level.  The  rise  is  still  accompanied  by  nothing  better 
than  gossip  concerning  the  details  of  the  lease  which  will  presum- 
ably be  issued  to  a  new  corporation.  Either  the  promoters  of  the 
enterprise  are  not  ready  to  show  their  hand  or  else  the  deal  it- 
self has  not  matured  sufficiently  for  a  public  announcement  to  be 
made.  In  either  case,  the  suspicion  is  not  unnaturally  raised  that 
the  secrecy  of  the  management  and  the  manipulation  of  the  stock 
in  the  market  have  some  connection,  and  that  the  public  may  be 
kept  in  mystery  until  the  inside  clique  are  ready  to  unload.  All 
other  securities  associated  with  the  Union  Traction  property  have 
enjoyed  a  sharp  advance.  Philadelphia  Traction  touched  100% 
on  Saturday,  and  Electric  People's  Traction  4  per  cent 
bonds  also  went  to  100%  last  Thursday,  which  is  the 
highest  figure  at  which  the  latter  issue  has  ever  sold.  The  only 
other  noteworthy  movements  have  been  the  advance  in 
Consolidated  Traction  of  New  Jersey  to  70^,  a  new  high 
record,  and  the  equally  sharp  rise  in  Railways  Company  Gen- 
eral from  4l4  to  6%.  In  the  latter  case  manipulation  seems  to 
have  been  the  main  influence,  but  in  the  New  Jersey  shares  a  more 
legitimate  incentive  appears  in  the  plans  of  the  North  Jersey  Street 
Railway,  which  holds  a  lease  of  the  Consolidated,  to  extend  its  sys- 
tem, and  especially  to  form  a  tunnel  connection  with  Manhattan 
Island.  The  new  5  per  cent  bonds  of  the  Union  Traction  Com- 
pany, of  Indiana,  recently  listed  on  the  Philadelphia  Exchange,  have 
been  actively  dealt  in  at  an  advance  from  100  to  101.  Other  bond 
sales  include  Consolidated  Traction  of  New  Jersey  5s  at  iioJ4i 
People's  Passenger  4s  at  107,  Newark  Passenger  5s  at  118,  Indian- 
apolis Railway  4s  at  85,  and  Wilmington  &  Chester  •  Traction  5s 
at  108. 

Chicago 

There  is  not  a  great  deal  of  change  in  prices  of  the  Chicago 
traction  shares  from  what  they  were  two  weeks  ago.  Union  Trac- 
tion has  been  well  bought  on  a  scale  up  to  15%,  which  was  the  high 
figure  reached  last  Monday.  The  preferred  is  firm  around  49. 
City  Railway,  on  light  transactions,  advanced  to  219  a 
week  ago,  and  then  fell  back  to  215.  There  has  been 
a  good  deal  of  talk  about  the  negotiations  between  the  Union 
Traction  and  the  city  for  a  twenty-year  extension  of  the  franchise, 
one  report  having  it  that  10  per  cent  of  the  gross  receipts  was  of- 
fered by  the  management  as  a  compensation.  A  director  of  the 
company,  when  interviewed,  denied  this  story,  but  intimated  that 
the  franchise  extension  matter  was  coming  to  a  head,  arid  he  also 
gave  out  that  if  it  was  arranged  satisfactorily  the  company  would 
have  several  surprising  announcements  to  make.  Elevated  secur- 
ities have  been  favorably  influenced  by  the  excellent  comparative 
earnings  statements  published  for  the  month  of  February.  The 
Metropolitan  is  now  carrying  nearly  100,000  passengers  daily.  On, 
the  Lake  Street  traffic  has  increased  to  such  an  extent  that  the 
road  has  had  to  draw  upon  the  Northwestern  for  extra  coaches. 
This  has  made  it  very  hard  for  the  latter  to  handle  its  own 
rapidly  expanding  business.  There  have  been  no  very  striking 
changes  in  quotations,  however.  Advances  have  been  limited,  as  a 
rule,  to  fractions.  Speculation  is  still  restricted  by  the  franchise 
tax  uncertainty,  the  more  so  as  a  special  hearing  of  arguments 
upon  the  question  is  soon  to  take  place  before  the  City  Council. 

Other  Traction  Securities 

The  market  for  Massachusetts  Electric  stocks  has  felt  the  effect 
of  profit-taking,  induced  by  the  recent  sharp  advance.  Dealings 
continue  large,  however,  and  prices  are  well-maintained.  Invest- 
ment purchases  as  high  as  97  have  been  noted  in  the  preferred. 
Earnings  are  increasing  at  an  average  rate  of  7  per  cent  over  those 
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of  last  year.  Boston  Elevated  is  dull  and  unchanged  at  162.  The 
Baltimore  dealings  in  the  United  Traction  securities  have  been 
rather  less  active,  and  quotations  have  been  shaded  a  trifle  from  the 
high  level  of  a  fortnight  ago.  If  the  rumored  consolidation  of  gas 
and  electric  lighting  companies  goes  through  it  will  be  decidedly 
beneficial  to  United  Traction,  which  owns  a  large  interest  in  the 
United  Electric  Light  &  Power  Company.  Nashville  Railway  5 
per  cent  certificates,  after  a  quick  rise  to  66lA,  have  receded  to  65. 
Other  Baltimore  transactions  of  less  note  include  Toledo  5s  at 
104%,  Richmond  Traction  5s  at  108,  and  Richmond  Traction  stock 
at  45.  North  Jersey  Street  Railway  stock  has  been  bid  up  to  28  in 
the  New  York  curb  market,  without  attracting  sales  The  bonds 
are  also  up  two  points.  The  reason  for  this  advance  is  the  same  as 
noted  for  the  rise  in  Consolidated  of  New  Jersey  stock  in  Phila- 
delphia. A  sharp  advance  in  the  bids  for  Columbus  common  from 
47  to  51,  and  for  the  preferred  from  101  to  102,  is  another  feature 
of  the  New  York  dealings.  St.  Louis  securities  have  been  generally 
dull.  Sales  were  made  in  New  York  a  week  ago  at  31%  for  the 
common,  and  84H  for  the  preferred,  but  since  then  nothing  has 
been  done.  New  Orleans  City  Railway  is  quiet,  and  barely  changed, 
at  30%  for  the  common,  and  105^2  for  the  preferred.  Improve- 
ments of  7^4  points  in  Cleveland  City,  3^  points  in  Detroit  United, 
and  lYz  points  in  Cleveland  Electric  during  the  week,  ending 
March  1  emphasised  the  strength  of  traction  stocks  in  the  Cleve- 
land Stock  Exchange.  The  advance  of  5  points  made  by  the  bank- 
ers' committee  in  their  offer  for  Detroit  United  caused  increased 
interest  in  this  stock,  which  is  now  hard  to  buy  on  the  Cleveland 
Exchange. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago : 

Closing  Bid 
1902 

Feb.  18  March  4 

American  Railways  Company   44%  43% 

Boston  Elevated    161%  161 

Brooklyn  R.  T  ."   62%  63% 

Chicago  City    215  214 

Chicago  Union  Tr.  (common)   14%  14% 

Chicago  Union  Tr.  (preferred)   48%  50 

Cleveland  City   |105 

Cleveland  &  Eastern  |31  30 

Cleveland  Electric    82  81 

Columbus  (common)    47  51 

Columbus  (preferred)    101  102 

Consolidated  Traction  of  N.  J   68%  70 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)   23%  24% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64%  64% 

Detroit  United    65%  67% 

Detroit  United  Certificates   65% 

Electric-People's  Traction  (Philadelphia)  4s   99  99 

Elgin,  Aurora  &  Southern   a35% 

Indianapolis  Street  Railway  4s   85  85 

Lake  Street  Elevated    11%  11% 

Manhattan  Ry   133%  131 

Massachusetts  Elec.  Cos.  (common)   37%  36 

Massachusetts  Elec.  Cos.  (preferred)   97  96 

Metropolitan  Elevated,  Chicago  (common)   38%  39% 

Metropolitan  Elevated,  Chicago    90  89 

Metropolitan  Street   171%  167% 

New  Orleans  (common)   30%  30% 

New  Orleans  (preferred)    105  105% 

North  American    92  92 

Northern  Ohio  Traction  (common)   '  30 

Northern  Ohio  Traction  (preferred)    90 

North  Jersey    26%  28 

Northwestern  Elevated,  Chicago  (common)   38%  38% 

Northwestern  Elevated,  Chicago  (preferred)   86  86 

Philadelphia  Traction    99%  100 

Rochester  (common)    44 

St.  Louis  Transit  Co.  (common)   30%  30% 

South  Side  Elevated  (Chicago)   107  110% 

Southern  Ohio  Traction    a65  65 

Syracuse  (common)    21  21 

Syracuse  (preferred)    63%  61 

Third  Ave   130  129 

Twin  City,  Minneapolis  (common)   110%  113 

United  Railways,  St.  Louis  (preferred)   84  83% 

United  Railways,  St.  Louis,  4s   89  89 

Union  Traction  (Philadelphia)    37  39% 


*  Ex-dividend,    (a)  Asked.    f-Last  sale. 

Iron  and  Steel 

Pig  iron  continues  moderately  active,  but  business  is  restricted 
by  the  fact  that  nearly  the  entire  production  for  the  second 
half-year  in  foundry  pig,  is  already  booked,  and  a  very  large  por- 
tion also  of  the  product  of  the  Bessemer  furnaces.    Complaints  are 


still  heard,  especially  in  the  Central  West,  of  the  inadequacy  of 
transportation  facilities  hampering  the  output  of  the  unfinished  ma- 
terial and  delaying  the  movement  of  finished  articles.  The  scarcity 
of  steel,  while  it  has  not  as  yet  assumed  the  proportions  of  an 
actual  famine  is  serious  enough  to  interfere  with  the  business  of 
the  finishing  mills.  Prices  are  unchanged  for  Bessemer  standard 
pig  at  $16.75  a  ton.  Steel  billets  in  the  open  market  are  quoted  as 
high  as  $31  a  ton,  but  this  is  considerably  above  the  figure  paid 
by  the  great  body  of  consuming  interests  which  are  still  supplying 
themselves  on  contracts  made  some  time  ago. 

Metals. 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12^ 
cents ;  lead,  4%  cents ;  tin,  25^  cents ;  spelter,  4J4  cents. 

■  

LOS  ANGELES,  CAL. — Under  date  of  Feb.  25  an  official  announcement  of 
the  Pacific  Electric  Railway  Company  says:  "The  Pacific  Electric  Railway 
Company,  created  under  the  laws  of  the  State  of  California,  has  acquired  the 
railroads  and  property  of  the  Los  Angeles  &  Pasadena  Electric  Railway  Com- 
pany, the  Pasadena  &  Mount  Lowe  Railway  Company  and  the  Pacific  Electric 
Railway  Company,  of  Arizona,  a-nd  entered  into  possession  thereof,  and  the 
above-mentioned  railroads  hereafter  will  be  operated  in  the  name,  under  the 
control  and  as  a  part  of  the  system  of  railroads  of  said  Pacific  Electric  Rail- 
way Company." 

DANBURY,  CONN.— The  partly  completed  Danbury  &  Harlem  Electric 
Railway,  which  is  to  connect  Danbury  with  the  Harlem  Division  of  the  New 
York  Central  at  Golden's  Bridge,  N.  Y.,  has  been  sold  to  the  Westchester 
Traction  Company,  of  New  York.  The  road  will  be  completed  at  once.  The 
plan  is  to  extend  the  line  through  to  White  Plains,  Yonkers  and  other  points 
on  the  Hudson  River.  The  company  is  said  to  be  negotiating  also  for  the 
purchase  of  the  Danbury  Street  Railway. 

BOISE  CITY,  IDAHO.— Howard  D.  Maize,  of  Chicago,  and  his  associates, 
are  reported  to  have  closed  negotiations  for  the  purchase  of  the  property  of 
the  Boise  Rapid  Transit  Company.  Mr.  Maize  was  in  Boise  City  some  little 
time  ago  making  a  thorough  inspection  of  the  road. 

CHICAGO,  ILL. — The  directors  of*"the  Chicago  City  Railv/ay  Company 
have  declared  the  regular  quarterly  dividend  of  2%  per  cent,  payable  March  31. 

CHICAGO,  ILL.— The  directors  of  the  South  Side  Elevated  Railroad 
Company  have  declared  a  regular  quarterly  dividend  of  1  per  cent,  payable 
March  31. 

NEW  YORK,  N.  Y. — The  Third  Avenue  Railroad  Company  reports  earn- 
ings as  follows: 

Quarter  ending  Dec.  31  1901  19C0 

Gross  receipts    $583,368  $551,735 

Operating  expenses    395,532  327,509 

Earnings  from  operation    $187,836  $224,226 

Receipts  from  other  sources   35,478  5,804 

Gross  income    $223,314  $230,120 

Fixed  charges    441,151  440,824 

Deficit                                                                             $217,837  $210,704 

From  July  1  to  Dec.  31 

Gross  receipts   $1,182,774  $1,118,518 

Operating  expenses                                                           719,170  628,272 

Earnings  from  operation    $463,604  $490,246 

Receipts  from  other  sources   100,666  29,720 

Gross  income    $564,270  $519,966 

Fixed  charges    882,303  881,648 

Deficit    $318,033  $361,682 

BROOKLYN,  N.  Y.— The  Brooklyn  Heights  Railroad  Company  reports 

earnings  as  follows: 
Quarter  ending  Dec.  31  1901  1900 

Gross  receipts   $2,791,145  $2,833,681 

Operating  expenses    1,955,351  1,722,379 

Earnings  from  operation   $835,794  $1,111,302 

Receipts  from  other  sources   73,762  74,611 

Gross  income    $899,556  $1,185,913 

Fixed  charges    1,065,523  1,152,087 

Net  earnings                                                                  *$155,967  $33,826 

From  July  1 

Gross  receipts   $5,844,946  $5,935,395 

Operating  expenses                                                         3,886,348  3,445,915 

Earnings  from  operation   $1,958,598  $2,489,480 

Receipts  from  other  sources    184,824  168,314 

Gross  income   $2,143,422  $2,657,794 

Fixed  charges    2,134,108  2,310,682 

Net  earnings    $9,314  $347,112 


•  Deficit. 
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NEW  YORK,  N.  Y. — The  Metropolitan  Street  Railway  Company  reports 
earnings  as  follows: 

Quarter  ending  Dec.  31  1901  1900 

Gross  receipts   $3,754,400  $3,635,940 

Operating  expenses   1,723,972  1,699,649 

Earnings  from  operation  $2,010,428  $1,936,291 

Receipts  from  other  sources   133,536  150,090 

Total  income   $2,143,964  $2,086,381 

Fixed  charges    1,151,140  1,138,467 

Net  earnings                                                                   $992,824  $947,914 

Cash  on  hand,  $4,595,763;  profit  and  loss  surplus,  $5,452,525. 
From  July  1  to  Dec.  31 

Gross  receipts  $7,330,945  $7,081,309 

Operating  expenses                                                        3,287,232  3,254,685 

Earnings  from  operation  $4,043,713  $3,826,624 

Receipts  from  other  sources   287,276  313,027 

Total  income   $4,330,989  $4,139,651 

Fixed  charges    2,299,854  2,267,452 

Net  earnings   $2,031,135  $1,872,199 

PEEKSKILL,  N.  Y.— The  Peekskill  Lighting  &  Railroad  Company  reports 
earnings  as  follows: 

Quarter  ending  Dec.  31  1901  1900 

Gross  receipts    $9,921  $10,166 

Operating  expenses    5,212  4,985 

Earnings  from  operation    $4,709  $5,181 

Receipts  from  other  sources   3,571  2,544 

Gross  income    $8,280  $7,725 

Fixed  charges    5,595  4,098 

Net  earnings    $2,704  $3,626 

ALBANY,  N.  Y.— The  report  of  the  Hudson  Valley  Railway  Company, 
which  controls  the  electric  railways  from  Troy  north  to  Lake  George,  has 
filed  with  the  State  Board  of  Railroad  Commissioners  its  report  for  the  quarter 
ending  Dec.  31,  1901.    It  shows  the  following  results: 

Gross  earnings    $68,253 

Operating  expenses    45,301 

Net  earnings    $22,952 

Gross  income    25,170 

Fixed  charges    26,119 

Deficit    $949 

The  company  was  not  organized  in  1900,  so  that  no  comparative  statement 
for  the  quarter  of  that  year  can  be  given.  The  balance  sheet  shows  total 
assets  of  $5,485,832,  and  a  surplus  of  $9,846. 

ALBANY,  N.  Y. — The  United  Traction  Company  reports  earnings  as  fol- 
lows : 

Quarter  ending  Dec.  31  1902 

Gross  earnings    $364,251 

Operating  expenses    259,442 

Earnings  from  operation   $104,809 

Receipts  from  other  sources   2,894 

Gross  income    $107,703 

Fixed  charges    63,313 

Net  earnings    $44,390 

Corresponding  quarter  of  the  former  year 
Net  income    $50,510 

NEW  YORK,  N.  Y. — Looking  to  reorganization,  John  Greenough  has  been 
appointed  receiver  for  the  Staten  Island  Electric  Railroad  Company,  the  New 
York  &  Staten  Island  Electric  Company  and  the  New  Jersey  &  Staten  Island 
Ferry  Company. 

CLEVELAND,  OHIO.— It  is  stated  that  a  plan  is  being  worked  out  to 
underwrite  the  securities  of  the  company  which  it  is  said  will  be  speedily 
formed  by  the  consolidation  of  the  Cleveland  Electric  Railway  Company  and 
the  Cleveland  City  Railway  Company.  This  project  is  being  engineered  by 
Horace  E.  Andrews,  who  formed  the  syndicate  for  the  purchase  of  the  control 
of  the  Cleveland  Electric  Railway.  Nearly  all  of  the  stock  of  the  Cleveland 
Electric  Railway  held  by  the  Everett-Moore  syndicate  has  been  deposited 
with  the  Savings  &  Trust  Company,  and  the  stockholders  have  until  March 
12  to  make  the  deposit  of  the  balance.  It  is  understood  that  a  part  of  the 
money  which  Mr.  Andrews  paid  for  the  stock  of  the  Cleveland  Electric 
Railway  was  obtained  from  the  Society  for  Savings,  of  which  Myron  T. 
Herrick  is  president,  the  security  being  6000  shares  of  the  stock  of  the  Cleve- 
land City  Railway.  It  is  the  general  belief  that  the  consolidated  company, 
which  will  probably  be  known  as  the  Cleveland  Railways  Company,  will  be 
managed  by  Mr.  Andrews,  who  will  have  the  support  of  Eastern  capitalists, 
Senator  M.  A.  Hanna,  the  Stanley  estate,  C.  A.  Otis,  Col.  Myron  T.  Herrick 
and  others  of  equal  strength. 


CINCINNATI,  OHIO.— The  Suburban  Traction  Company,  which  has 
under  construction  an  electric  railway  to  connect  Cincinnati  and  Bethel,  has 
filed  with  the  Cincinnati  Trust  Company  a  mortgage  for  $600,000.  The  mort- 
gage is  given  to  secure  an  issue  of  5  per  cent  bonds,  200  of  the  denomination 
of  $1,000  each  and  800  of  the  denomination  of  $500  each,  all  payable  Jan.  1. 
1927. 

PORTLAND,  ORE.— The  Portland,  Chicago  &  Mount  Scott  Railroad,  which 
extends  from  the  junction  of  Hawthorne  and  Berkeley  Avenues  to  Lents,  a 
short  distance  over  the  boundary  in  Clackamas  County,  is  to  be  transferred  to 
the  Portland  City  &  Oregon  Railroad  Company,  and  is  hereafter  to  be  operated 
as  an  electric  power  line. 

HAZLETON,  PA. — The  Lehigh  Traction  Company  reports  earnings  as 
follows: 

Year  ending  Dec.  31  1901 

Gross   receipts    $128,949 

Operating  expenses    59,718 

Earnings  from  operation    $69,231 

Receipts  from  other  sources    4,863 

Gross  income    $74,091 

Fixed  charges    39,041 

Net  earnings      $35,053 

Extraordinary  charges — rebonding,   trestlework   2,478 

Amount  added  to  profit  and  loss  surplus   $32,575 

Profit  and  loss  account,  Jan.  1,  1901   74,170 

Total  profit  and  loss  surplus    $106,745 

Sundry  charges  to  profit  and  loss   9,187 

Profit  and  loss,  Jan.  1,  1902   $97,558 

The  balance  sheet  places  the  liabilities  at  $1,829,451,  and  the  assets  at 
$1,829,451. 


DALLAS,  TEX— Suit  has  been  filed  in  the  district  court  by  the  Dallas 
Consolidated  Electric  Street  Railway  Company  against  the  Standard  Light 
&  Power  Company  of  Dallas,  and  the  General  Electric  Company,  of  Sche- 
nectady, N.  Y.,  to  compel  fulfilment  of  contract  and  for  $150,000  damages, 
The  Standard  Light  &  Power  Company  was  recently  placed  in  the  hands 
of  a  receiver  by  the  United  States  District  Court,  at  Dallas,  on  application  of 
the  General  Electric  Company,  as  a  result  of  investigations  by  the  city  authori- 
ties of  Dallas,  charging  violation  of  the  Texas  anti-trust  act.  It  is  alleged 
that  it  was  developed  that  the  company  was  favoring  the  Dallas  Consolidated 
Electric  Street  Railway  Company,  which  was  being  furnished  power  at  $1.50 
per  car  for  a  day  of  eighteen  hours.  This  contract  was  abrogated  by  the 
Federal  receiver.  He  fixed  the  price,  which  the  street  railway  company  shall 
pay,  at  $3.35  per  car,  for  a  day.  The  Standard  Light  &  Power  Company  has 
been  sued  for  $1,000,000  penalties  for  alleged  violation  of  the  anti-trust  act. 

SEATTLE,  WASH.— The  Seattle  Central  Street  Railway,  which  has  been 
in  operation  but  a  few  weeks,  has  just  been  purchased  by  Jacob  Furth, 
president  of  the  Seattle  Electric  Company.  In  official  announcements  of  the 
deal  stress  is  laid  on  the  fact  that  the  road  was  purchased  by  Mr.  Furth,  not 
the  Seattle  Electric  Company.  However,  there  is  no  question  but  that  the 
line  will  be  turned  over  to  the  Seattle  Electric  Company.  Both  parties  to 
the  deal  refuse  to  make  public  the  consideration. 

HAMILTON,  ONT.— The  Cataract  Power  Company  has  decided  to  increase 
its  capital  stock  by  $50,000  for  the  purpose  of  extending  the  radial  railway 
from  Burlington  to  Oakville. 

MONTREAL,  QUE.— The  Montreal  Street  Railway  Company  reports  earn- 
ings as  follows: 

January  1902  1901 

Gross  receipts    $153,374  $142,886 

Operating  expenses    100,539  9S,816 

Earnings  from  operation   $52,835  $44,070 

Receipts  from  other  sources   1,656  499 

Gross  income    $54,491  $44,569 

Fixed  charges  and  interest  on  loans   15,094  9,021 

Net  earnings    $39,397  $39,548 

Four  months  ending  January 

Gross  receipts    $627,827  $596,231 

Operating  expenses    387,846  373,621 

Earnings  from  operation    $239,981  $222,610 

Receipts  from  other  sources   6,371  2.6S4 

Gross  income    $246,352  $225,294 

Fixed  charges  and  interest  on  loans   59,630  37,040 

Net  earnings    $186,722  $138,254 

Interest  on  Montreal  Park  &  Island  Railway  Company's  bonds  held  by 
the  company  not  included. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes. 

t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ky.&  Elec.Co 


,  BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ry 

Co  


9  " 
9  " 
12  " 
12  " 


BOSTON,  MASS. 
Boston  Elev.  Ry. 


Period 


1  m.,  Jan. 
1  •' 


Dec. 


1  m.,  Jan.  '02 

1   "  "  '01 

7   "  "  '02 

7   "  "  '01 


1  m.,  Oct.  '01 

1   "  "  '00 

10  "  "  '91 

10"  "  '00 


1  m.,  Jan.  '02 

1   "  "  '01 

7  "  "  '02 

7  "  "  '01 


Co.  12  m.,  Sept.'Ol 
12"       "  '00 


Massachusetts  Elec.  Cos 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co  


BUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


,  Sept.'Ol 
'•  '00 


1  m.„Dee.  '01 
"  '00 
"  '01 
"  '00 
'  June  '01 
"  '00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


1  m.,  Jan. 


'0! 
'01 

12  "  Dec.  '01 
12 "      "  '00 


°  M 

2  n 
oW 
H 


48,287 
45,631 
402,800 
387,972 
617,011 
S.  513.725 


118.979 
107.045 
870,342 
820,808 


18. 
15 
169 


15. 

13 
128 
113 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


1,035,525 
978,026 
6,534,045 
6,137,956 
12,135,559 
11.768,550 


270. 

252, 
3,032. 
1,523, 


5  a. 


29,184 
31,732 
263,361 
241,782 

*  350,845 

*  317,475 


89,126 
79,196 
587,539 
553,279 


10, 
9, 
1"2. 
91. 


o  o 


Q  S 


12  m.,  Dec.  '01 
12  "      "  '00 


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


Detroit  United  Ry — 


1  m., 
1  " 
12" 
12  " 


1  m., 
1  " 
12  " 
12  " 


1  in 

1  " 

12  " 

13  " 


1  m., 
1  " 
12  " 
12  " 

1  m., 
1  " 
12" 
12" 

1  m. 
1  " 

12 

12" 

1  m. 

I  " 
11" 

II  " 


10 
8. 
171 
140 


7,336,597 
6,828,110 


3,915,486 
3,659,33" 


*  753,512 

*  672,508 
*4515871 
*3902052 
*7216008 
*71 06373 


174,824 
135,992 
,37«,705 
730,789 


5,873 
5,639 
74,01 f 
59,515 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Dec 


Jan. 


'02 
'01 
Dec.  '01 
"  '00 


Jan.  '02 
"  '01 

Dec.  '01 
"  '00 

Dec.  '01 
"  '0 
"  '01 
"  '00 


Jan. 


'0: 
'01 
Dec.  '01 


'00  1.302,290 


Rapid  Ry. 


Nov.  '01 
"  '00 
"  '01 
"  '00 


1  m.,  Dec.  '01 

1  00 

12"  "  '01 
12  "      "  '00 


1  m. 
1  " 
12  " 
12" 


Dec. 


786,462 
757,954 


4.306 
4,041) 

47,9' 

49,646 


7,473 
5,171 
911,390 
62,893 


188,082 
166  733 
2,296,898 
2,061,505 


18.700 
15,183 
249,260 
179,698 

11,920 
9,926 
164,071 
141,112 

119.702 
108,412 
1,507,293 


388,799 
378,661 


19,103 
13,900 
199,439 
146,190 
266,166 
196,249 


29,853 
28  849 
282,803 
V67,529 


8,019 
6,104 
67,671 
65,264 


4,570 
4,302 
62,029 
55,071 


3,532,899 
3,408,884 


1,862,648 
1,859,500 


282,013 
305,459 
2,018.174 
2,235,905 
4,919,551 
4,662,177 


95,82' 
1 15,528 
1,653,448 
793,05' 


5.081 
2,592 
97,15 
81,169 


397,663 
.'j;9,293 


98,973 
109,786 
136,162 
141,133 


21,963 
19,901 
144,980 
139,731 


2,896,359 
2,932,839 


*  2,420 
*2,4' 

*  32,002 

*  33,272 


937,206 
994,294 


4,341,748 
4,135,405 


95.301 
82.553 
596,834 
480,044 


B  > 
?,<■. 


-5 


100,466 
36,404 

130,004 
55,117 


7,948 
137,823 
127,798 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


526 
32,975 
1,056.614 
305,013 


1, 

1,563 
15,974 
16,374 


*  3,565  3,908 

*  3,731  1,440 
52,022  38,368 
36,672  26,221 


100,006 
99,263 
1,265,953 
1,121,037 


27,979 
25,039 
355,195 
262,800 

271,441 
239,321 
2,919,171 
2,575,277 

30,984 
27,873 
386,624 
290,673 


12,983 
10,820 
136,865 
102,393 

*  6,681 

*  7,084 

*  87,102 

*  89,592 

64,283 
56,891 
818,32f 
722,451 

17,44' 
16,921 
206,052 
151,503 

*  153,404 

*  129,101 
* 1596765 
*1439058 

*  17,678 

*  18,735 

*  223,730 

*  170,237 


82,076 
67,470 
1,030,945 
940,46' 


5,' 
4,363 
112,394 
77,304 

5,239 
2,842 
77,869 
71,520 

55,419 
51,521 
688,965 
579,839 

10,532 
8,118 
149,143 
111,297 


1,41 
13,023 
13,294 


3,545 
3,232 
43,678 
36,148 


21,775 
18,976 
244,231 
25S-4M3 


57,023 
34,562 

6,042 
6,042 
72,500 
72,500 

33,026 
31,371 
383,180 
374,291 

9,466 
9,692 
106,163 
71,623 


118.037  61,781 

110,220  57,120 

1,322,1)46  652,277 

1,136,219  616,468 


13,306 
9,138 
162,894 
120,436 


9,692 
9,692 
116,300 
81,315 


506 
146 
2,951 
3,080 


363 
1 1,792 
+  4,310 
t  9,927 


60,300 
48,493 
786,714 
681,984 


55,371 
42,742 

■  +803 
t  3,960 
5,369 
f980 

22,393 
20,149 
305,785 
205,548 

1,066 

42'980 
39,674 

56,756 
53,100 
670,129 
519,751 

3,614 
+  554 
46,954 
39,121 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Southern  Tr.  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co, 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  "WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS, MINN, 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Period 


1  m. 
1  " 
12  " 


1  m. 
1  " 


Jan. 


Jan. '02 
"  '01 
"  '02 
"  '01 


1  m.,  Jan.  '02 
1  "  "  '01 
12  "  Dec.  '01 
12"      "  '00 


1  m. 
1  " 
12" 


1  m. 
1  " 
12  " 
12  " 


3  ni. 
3  " 
12  " 
12  " 


Metropolitan  St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railways  .. 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry.  


Dec.  '01 
"  '00 
"  '01 
"  '00 


Jan.  '02 
"  '01 
Dec.  '01 

"  00 


Dec.  '01 
"  '00 
"  '01 
"  '00 


Jan.  '62 

"  '01 

"  '02 

"  '01 


Dec.  '01 
"  '00 

Sept.  01 
"  '00 


3  m.,  S 
3  " 
12  "    June  '01 
12  "       "  '01 


ept.  '01 
r'  '00 


O.S 

_  c 

oW 
H 


36, 
32, 
453, 


29, 
26, 

255. 

222, 


1  m. 
1  " 
5  " 
5  " 


1  m. 
1  " 
9  " 
i  " 


Nov.  '01 
"  '00 
"  '01 
"  '00 


Dec 


1  m.,  Jan.  '02 

1    "  "  '01 

7   "  "  '02 

7   "  "  '01 


1  m  ,  Sept.  '01 

1    "  "  '00 

12"  "  '01 

12  "  "  '00 


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SCHENECTADY,  N.  Y. 
Scfcen«ctady  Ry.  Co.. 

SYRACUSE,  N.  Y. 
Syracuse  K.  T.  Co  


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


23,915 
19,854 
337,741 
294,907 


12,947 
11,043 
141,846 
119,109 


214,884 
186,809 
2.442,342 
2,220,6 


294,341 
256,820 
3,173,975 
2,839,355 


155,030 
143,386 
634,199 
598,915 


3.038,435 
2,728,598 
10.455,872 
9,950,735 


3,750,285 
3,608,306 
14,720,76- 
14,437,134 


4,200 
3,934 
25,876 
23,837 


304,669 
277,439 
2,649.656 
2,471,696 


78,752 
62  746 
579,962 
503,936 


20,991 
20,727 
218.569 
203,05' 


1  m. 

1  " 
5  " 
5  " 

1  m. 
1  " 
10  " 
10" 


3  m. 
3  " 


1  m. 
1  " 
12" 
12" 

lm. 
1  " 


Nov.  '01 
"  '00 
"  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 


Dec.  '01 
"  '00 


Jan. 


Dec. 


a.  x 
OW 


67:; 


14,737 
15,025 
182,954 
154,465 


6,280 
5,324 
84,557 
78,501 


106,531 
106,435 
1,185,534 
1,129,78" 


114,106 
104,704 
1,415,451 
1,304,689 


100,539 
94,816 
387,846 
373,621 


1,404.971 
1,340,696 
5,328,649 
5,195,312 


13,543 
12,759 
202,369 


10,73' 
9,484 
116,729 
81,470 


9,178 
4,829 
154,78" 
140,542 


6,66 
5,719 
57,289 
40,608 


108,352 
80.374 
1,256,808 
1,090,911 


180,235 
152,115 
1.758,524 
1,534,666 


54,491 
48,569 
246,353 
225,294 


1,633,465 
1,387,902 
5,127,223 
4,755,423 


9,665 
9.117 
109,967 


1,563,260 
1,555,036 
6,755,131 

6,631,254  7;805,880 


2,187,025 
2,053,270 
,636 


2,044 
2,392 
11.077 
11,005 


140,941 
109.069 
1,145,651 
1,013,240 


Dec.  '01 
"  '00 
"  '01 
■'  '00 


85,925 
82,225 
428.781 
405,91- 

2,638 
48,781 
507,989 
504,852 


84,061 
30,876 

58,819 
52,266 
405.489 
357,196 

126,379 
111,84' 
1,311,08 
1,182,517 

15,080 
13,17' 
125,977 
120,277 


2,156 
1,541 
14,799 
12,832 


163,728 
168,37n 
1 ,503,905 
1,458,456 


15,669 
10,770 
139,542 
108,198 


44.963 
48,997 
232,399 
244.182 

29,300 
34,787 
295,079 
298,122 


46.949 
14,517 

32,890 
29,454 
221,177 
195,690 

*63,632 
*53,435 

*  636,407 

*  616,945 

11,916 
11,237 
88,229 
76,39: 


7,500 
7,500 
90,000 
90,000 


1.859 
1.682 
23,835 
21,624 


6,540 
61,302 
755,139 
824,665 


46,850 
46,701 
666,638 
624,326 


15,094 
9,022 
59,630 
37,040 


753,135 
749.85' 

2,088,13! 

2,688,644 


1,148,714 
1,128,985 
4,534,068 
4,445,720 


1,146 
1,597 
7,160 
7,276 


91,548 
89,807 
807,66' 
799,704 


5,322 
9,957 
79,027 
94,859 


40,962 
33,228 
196,382 
161,736 

rtdf26661 
13.993 
212,910 
206,730 


37,112 
16,359 

25,928 
22,812 
184,312 
161,505 

62,747 
58,412 
674,677 
565,572 

3,163 
1,940 
37,749 


o<  o  c 

4* 


3,877 
3,642 
92,422 


1,678 

64^787 
50,542 


4,808 
4,037 
33,454 
18,985 


42,950 
19,072 
501,669 
266,247 


133,385 
105,414 
1,091,886 
910,340 


39,397 
39,548 
186,723 
188,254 


880,329 
638,045 
2,444,091 
2,066,779 


1,038,311 
924,285 
3,431,567 
3,360,160 


1,010 


7,640 
5,555 


72,180 
78,563 
694,238 
658,752 


3,196 
3.843 
38,618 
37,608 


25,062 
24,229 
124,846 
120,760 


13,454 
6,087 

19,025 
18,585 
133,121 
130,340 

37,813 
34,271 
415,168 
409,051 

8.559 
8,333 
52,774 
52,348 


2,126 
6,115 
40,410 

57,250 


15,900 
8,999 
71,536 
40,975 


23,658 
10,272 

6,903 
4,226 
51,191 
31,166 

24,934 
24,141 
259,509 
156,521 

df. +5,396 
+6,394 
+15,025 
+  8,466 
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EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly  appre- 
ciated for  use  in  these  columns. 
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Embarrassing  Frankness 

There  are  hundreds  of  civic  officials  all  over  the  country  who  con- 
sider themselves  entitled  to  free  street  car  rides,  but  it  is  doubtful 
whetherthey  areall  sufficiently  hardened  to  be  willing  to  agree  to  the 
conditions  which  exist  in  a  certain  Western  city,  and  which  appear 
to  have  attracted  a  little  attention.    In  issuing  annual  passes  to 
the  Aldermen  one  of  the  street  railway  companies  in  the  city  in 
question  has  stamped  them  "Pass  Alderman  Blank,  Employee." 
Possibly  objection  might  be  taken  to  such  phraseology  by  some  of 
those  who  use  the  passes,  but  it  is  evident  that  the  company  has 
no  scruples  on  the  subject.    If  an  Alderman  is  not  an  employee, 
there  is  no  reason  under  the  sun  why  he  should  get  free  fares ;  and 
is  entitled  to  be  a  "deadhead,"  then  the  word  "employee"  fits 
ase  about  as  well  as  any  other.    A  time  will  come  when  City 
will  be  compelled  by  enlightened  public  opinion  to  deal 
^      with  pjtrafc  service  corporations  on  a  strict  business  basis,  a  con- 
^^ummatiormdevoutly  wished  by  those  who  have  to  operate  such  sys- 
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(tms. 
Self=DenL 

Note  is  made  by  the  Chicago  newspapers  of  the  death  of  an  old 
resident  who  during  the  forty-six  years  he  lived  in  the  city  patron- 
ized the  street  cars  only  half  a  dozen  times,  and  then  for  the  pur- 
pose of  visiting  the  World's  Fair.  The  curious  fact  about  this 
abstention  is  that  the  man  was  a  wheelwright.  One  would  think 
that  his  trade  would  induce  him  to  patronize  cheap  vehicles  running 
on  wheels,  .but  even  now  there  are  probably  some  people  who  glory 
in  the  idea  that  they  have  never  ridden  on  the  steam  cars.  Where 
the  glory  or  the  virtue  of  it  comes  in  is  not  exactly  clear,  but  it 
is  plain  that  such  folk  hold  their  time  cheap.  It  would  not  be  an 
unfair  inference  that  they  hold  their  health  cheap  also,  for  this 
trolley  abstainer  contracted  pneumonia  because  he  would  rather 
walk  than  ride,  and  so  he  was  gathered  to  his  fathers  at  the  age  of 
eighty-one.  Had  he  availed  himself  of  the  cars,  he  might  have 
attained  a  century.  Mr.  Oscar  T.  Crosby  once  figured  out  in 
these  pages  the  amount  and  value  of  time  saved  by  the  trolley  for 
"working"  members  of  the  community,  but  no  one  yet  was  able  to 
estimate  fully  the  saving  to  the  public  in  comfort,  convenience  and 
all  that  adds  charm  to  life. 

Transfer  Abuses 

The  aim  of  a  great  many  of  the  American  street  railway  com- 
panies has  been  to  develop  and  perfect  a  liberal  system  of  trans- 
fers, and  the  extent  to  which  this  has  been  done  is  neither  known 
nor  appreciated  by  the  public.  Tin  re  is  nothing  like  it  in  Europe, 
where  the  sectional  fare  system  prevails,  and  where  in  conse- 
quence the  total  cost  of  a  ride  is  very  often  far  in  excess  of  the 
5  cents  that  here  carries  a  passenger  at  least  a  score  of  miles  if 
he  so  elect.  In  fact,  the  transfer  provision  is  generally  so  liberal 
it  is  subject  to  abuse,  and  evils  are  liable  to  develop,  some  of 
which  are  obvious  and  familiar,  others  of  which  only  become 
visible  after  study  and  observation.  Mr.  E.  K.  Stewart,  the  vice- 
president  and  general  manager  of  the  Columbus  (Ohio)  Railway 
Company,  has  referred  recently  to  this  question  in  some  public 
utterances,  which  are  quite  significant.    He  says,  for  example: 

It  will  interest  the  public,  perhaps,  to  know  that  from  May  1  to  Dec.  1,  1901, 
over  1,121,000  transfers  were  issued  which  were  not  used  at  all.  We  can  only 
estimate  from  this  how  large  a  number  were  issued  and  used  by  some  second 
party.  The  large  number  of  transfers  issued  which  were  never  used,  averaging, 
as  it  did,  for  the  eight  months  4362  daily,  is  a  serious  tax  on  the  company.' 
The  actual  cost  of  these  transfers  to  the  company  is  about  $180  per  day. 

Now  it  is  evident  also  that  in  addition  to  the  other  questions 
that  may  be  involved,  the  tax  put  upon  the  conductor's  time  by 
this  unnecessary  work  is  quite  serious  and  must  militate  gravely 
against  the  efficient  discharge  of  his  other  duties.  Moreover, 
there  is  a  duty  laid  upon  the  passenger  as  well  as  upon  the  com- 
pany, and  Mr.  Stewart  remarks: 

These  transfers  arc  given  to  patrons  to  enable  them  to  reach  their  destina- 
tion  over  connecting  lines  of  the  system  when  they  cannot  do  so  by  one  direct 
line.  I  regret  to  say  that  this  condition,  which  is  as  valid  a  part  of  the  con- 
tract as  the  transfer  itself,  is  not  observed  by  (lie  public  as  it  should  be.  It 
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is  surprising  to  know  how  lightly  many  people  hold  such  an  obligation,  which 
is  as  binding  as  any,  both  legally  and  morally. 

This  is  pithy  and  well  put,  and  its  implication  might  give  food 
for  thought  to  some  excellent  folk  who  believe  they  are  living  by 
the  Golden  Rule. 

It  is  a  curious  fact  in  human  nature,  and  one  well  worthy  the 
study  of  psychologists  and  metaphysicians,  that  to  many  persons  the 
moral  law  is  applied  differently,  depending  upon  whether  the  ob- 
ject is  an  individual  or  a  corporation.  The  greatest  sufferers  prob- 
ably from  this  idiosyncracy  are  railroad  companies,  and  the  transfer 
evil  is  a  case  to  the  point. 

Municipal  Ownership  in  the  Far  West 

How  is  it  that  the  advocates  of  municipal  ownership  of  street 
railways  have  overlooked  the  one  real  interesting  specimen  of  a 
city-owned  street  railway  to  be  found  in  the  United  States?  One 
would  expect  that  such  a  shining  example  of  street  railway  opera- 
tion as  that  which  we  are  told  about  by  a  friend  in  the  legal  pro- 
fession, who  returned  recently  from  a  Western  trip,  would  have 
been  sought  out  and  held  up  to  the  world  long  ago.  It  seems  that 
several  years  ago,  during  a  real  estate  boom,  this  town  decided 
it  would  be  beneficial  to  have  a  street  car  line  to  serve  its  3500 
people  scattered  up  and  down  a  mountain  valley  a  distance  of  iy2 
miles.  The  road  was  built  by  the  city.  As  to  its  early  history 
we  are  not  informed,  but  a  description  of  the  present  operation  of 
the  road  will  afford  a  few  moments'  pleasant  recreation  from  the 
discussion  of  30-ton  interurban  cars  and  the  demands  of  metro- 
politan rapid  transit  service. 

The  mile  and  a  half  of  track  built  by  the  city  is  leased  to  the 
street  car  driver  for  $15  per  month.  There  are  no  troubles  from 
strikes,  lockouts,  rate  of  wages  or  hours  of  work,  for  the  driver 
is  the  whole  thing — if  we  except  the  horse,  which  animal,  by  the 
way,  has  learned  his  routine  of  duties  perfectly.  If  upon  arriving 
at  the  railroad  depot  to  meet  a  train  it  is  found  that  the  train  is 
late  Sir  Horse  makes  good  use  of  the  time  by  lying  down  in  the 
street  and  taking  a  nap.  This  is  probably  the  most  accommodat- 
ing street  railway  in  the  United  States.  We  throw  this  out  as  a 
pointer  to  advocates  of  municipal  ownership,  although  realizing 
that  the  argument  may  at  some  time  be  used  against  corporate 
ownership  to  the  great  detriment  of  some  of  our  good  friends  in 
the  street  railway  business.  We  say  it  is  the  most  accommodating 
street  railway  because  it  has  most  unusual  provisions  for  taking 
passengers  exactly  where  they  want  to  go.  There  is  one  main 
magnificent  trunk  line  track,  and  this  is  provided  with  turntables 
at  all  the  principal  streets,  where  there  are  "crosstown"  lines. 
The  route  of  the  car  is  dependent  on  the  destination  of  the  pas- 
sengers or  passenger  on  board  the  car.  Whenever  a  person  wants 
to  go  down  one  of  the  side  streets  upon  which  there  are  tracks  he 
is  accommodated.  The  car  is  switched  on  to  the  crosstown  line 
by  means  of  the  turntable  and  the  passenger  is  delivered  with  care 
wherever  he  wants  to  go.  To  be  sure  this  interferes  with  the 
plans  of  those  passengers  who  live  further  out,  but  that  is  one  of 
the  penalties  of  living  at  a  distance.  In  other  words,  it  is  street 
railway  service  to  order,  and  presumably  as  much  superior  to  the 
ready-made  kind  we  get  in  larger  cities  under  private  ownership 
as  the  coats  our  mothers  used  to  make  were  superior  to  the  ready- 
made  store  article. 

But  this  is  not  all  in  the  way  of  accommodating  service.  Not 
only  are  passengers  carried,  but  trunks  are  delivered  to  the  various 
hotels,  and  thereby  hangs  a  tale.  A  large  part  of  the  patronage 
secured  by  the  operator  of  the  road  is  from  traveling  men  between 
the  depot  and  hotels.  Recently  a  new  hotel  went  up  a  block  from 
the  line.  An  extension  was  necessary  in  order  to  hold  the  busi- 
ness. The  extension  was  built  by  the  driver,  the  city  furnishing 
the  material.  Incidentally  it  might  be  remarked  that  some  of  the 
more  esthetic  citizens  object  to  the  street  railway  system  and  the 
way  it  is  operated,  on  the  ground  that  it  is  an  eyesore,  but  surely 
it  would  be  too  bad  to  deprive  the  community  of  such  a  flexible 
service  or  to  deprive  the  United  States  of  such  a  notable  example 
'of  a  municipally  owned  street  railway. 


Pensons  for  Employees 

The  plan  of  pensioning  superannuated  and  disabled  employees  of 
the  Metropolitan  Street  Railway  Company,  the  adoption  of  which 
was  formally  announced  by  President  Vreeland  last  week,  has 
attracted  wide  attention  not  only  in  New  York  City  but  through- 
out the  country  as  a  most  important  event.  Civil  service  pensions, 
although  common  abroad,  are  not  paid  by  the  United  States  Gov- 
ernment, and  only  three  steam  railroad  companies,  so  far  as  we 
know — the  Pennsylvania,  the  Illinois  Central,  and  the  Delaware, 
Lackawanna  &  Western — have  established  pension  funds  for 
those  of  their  employees  who  have  outlived  their  use- 
fulness. The  Union  Railroad  Company  of  Providence,  alone 
among  street  railway  companies,  with  the  exception  of  the  New 
York  example,  has  a  regular  system  of  old  age  pensions.  This 
system  was  described  in  a  recent  issue  of  the  Street  Railway 
Journal,  and,  as  will  be  remembered,  part  of  the  fund  from  which 
the  pensions  are  paid  is  contributed  by  the  regular  employees  of 
the  company.  In  the  case  of  the.  Metropolitan  Street  Railway 
Company,  however,  all  of  the  money  so  expended  comes  from  the 
treasury  of  the  company,  and  for  it  the  company  receives  no  direct 
return,  except  the  satisfaction  of  recompensing  those  employees 
who  have  given  it  long  and  faithful  service.  The  institution  of  the 
system,  we  understand,  was  not  the  result  of  any  petition  or 
suggestion  on  the  part  of  the  employees  themselves,  but  originated 
entirely  with  the  management  of  the  company,  who  had  had  the 
plan  in  consideration  for  four  or  five  years,  and  had  been  devising 
the  best  way  of  carrying  out  the  project. 

The  announcement  of  the  company's  purpose  is  naturally  elicit- 
ing from  the  public  and  daily  press  many  favorable  comments  on 
the  generosity  of  the  company.  This  feeling,  however,  will  be 
coupled  in  the  mind  of  the  average  business  man  with  the  senti- 
ment: "It  is  magnificent  but  it  is  not  business.  There  is  no 
moral  obligation  between  a  buyer  and  seller  for  the  former  to 
support  the  latter  for  the  rest  of  his  life.  To  many  corporations 
it  would  mean  ruin." 

The  step  is  such  an  important  one,  whether  it  is  followed  by 
other  large  employers  of  labor  or  not,  that  its  possible  and  prob- 
able results  certainly  demand  careful  consideration.  It  is  true 
that  from  the  standpoint  of  both  business  ethics  and  law  the  em- 
ployer completes  his  part  of  the  contract  and  discharges  all  legal 
obligation  to  the  employee  when  he  pays  him  his  weekly  or 
monthly  wage,  and  any  remuneration  beyond  this,  which  is  not 
earned  by  service  rendered,  is  a  gratuity.  It  is  also  true  that  any 
plan  of  this  kind,  especially  on  a  large  railroad  system  like  that 
of  the  Metropolitan  Street  Railway  Company,  where  long  terms 
of  service  are  the  rule  and  not  the  exception,  will  run  into  con- 
siderable money.  The  experience  required  of  a  man  in  the  operat- 
ing force  of  a  modern  electric  and  steam  railroad  is  so  great  that 
his  efficiency  improves  with  the  length  of  his  service,  and  such 
men  do  not  change  from  one  company  to  another  or  from  one 
kind  of  work  to  another,  as  in  many  other  lines  of  industry.  As  a 
result,  most  large  railroad  companies,  like  the  Metropolitan 
Company,  have  in  their  employ  a  large  number  of  men  who  have 
been  in  the  service  the  greater  part  of  their  life.  On  the  Metro- 
politan lines,  for  example,  there  are  to-day  quite  a  considerable 
number  of  men  who  have  had  50  years  of  service.  Moreover,  the 
permanency  of  service  on  the  company's  lines  has  increased  greatly 
during  the  past  decade,  as  shown  by  a  statement  made  by  Mr. 
Vreeland  in  our  issue  for  Oct.  5,  that  while  in  1893,  with  a  force  of 
4000  men,  the  average  discharges  were  300  per  month,  now,  with 
over  200  per  cent  more  men  in  employment,  the  monthly  dis- 
charges are  not  within  30  per  cent  as  great  as  eight  years  ago. 

In  the  carrying  out  of  its  proposed  pension  plan  the  Metropoli- 
tan Street  Railway  Company  makes  only  one  stipulation,  viz., 
that  the  beneficiary  shall  also  be  a  member  of  the  Metropolitan 
Street  Railway  Association.  This  is  a  mutual  benefit  organization, 
comprising  a  very  large  majority  of  the  employees  of  the  com- 
pany, and  is  run  directly  by  them.  Its  purposes  are  those  of  pay- 
ing death  benefits,  maintaining  a  physician  for  the  benefit  of  the 
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members  and  their  families,  encouraging  educational  improve- 
ment, social  intercourse,  etc.  It  is  a  body  which  has  done  an 
enormous  amount  of  good  during  the  last  eight  or  nine  years, 
or  since  its  establishment,  and  for  this  reason  has  been  encouraged 
and  to  a  certain  extent  assisted  financially  by  the  company.  The 
reasons  for  making  this  a  stipulation,  which  is  only  a  small  matter, 
as  nearly  all  of  the  employees  belong  to  the  association  already, 
and  everyone  has  the  privilege  of  becoming  a  member,  were  two- 
fold. The  principal  reason  was  that  as  the  system  of  pensions 
carries  with  it  a  pension,  for  total  disability  the  company  desires 
and  has  the  right  to  know  that  a  man's  physical  condition  is  under 
competent  medical  supervision.  This  is  assured  to  members  of  the 
association  through  its  regular  physician.  A  second  and  minor 
reason  was  that  the  association  has  accomplished  a  magnificent 
work  in  creating  a  high  esprit  de  corps  among  the  employees,  and 
thus  increasing  the  efficiency  of  the  service.  This  has  been  so 
pronounced  that  while  a  man's  standing  in  the  company  is  not 
dependent  upon  whether  he  is  a  member  of  the  association  but 
on  his  own  efforts,  it  has  been  found  as  a  matter  of  fact  the 
members  of  the  association  are  more  efficient  than  the  average 
employee  outside  of  the  association.  It  was  in  consequence,  partly 
in  consideration  of  this  fact,  as  well  as  in  acknowledgment  of  the 
efficient  work  of  the  association,  that  the  company  made  the  re- 
striction mentioned. 

The  plan  as  announced  may  be  considered  by  some  as  quixotic 
philanthropy  at  the  expense  of  the  stockholders,  while  by  certain 
railway  companies  it  may  be  looked  upon  as  a  dangerous  prec- 
edent which  they  themselves  may  not  be  willing  to  adopt,  but 
which  will  be  quoted  against  them  as  an  example  of  what  is 
being  done  for  the  benefit  of  the  employees  elsewhere.  As  re- 
gards the  latter  charge,  we  can  only  say  that  from  our  knowledge 
of  the  purposes  of  the  officers  of  the  Metropolitan  Street  Railway 
Company  we  do  not  believe  that  they  would  recommend  the 
adoption  of  the  system  by  all  other  companies.  The  situation 
considered  by  them  was  their  own  entirely,  and  their  reasons  for 
instituting  it  depended  upon  conditions  on  their  own  line  which 
might  not,  and  probably  would  not,  be  fulfilled  in  many  other  or 
perhaps  any  other  system.  So  far  as  the  former  charge  is  con- 
cerned, the  plan  should  not  be  looked  upon  as  one  of  charity  but 
one  of  philanthropy  in  its  broadest  and  truest  sense,  or  that  form 
which  confers  good  on  the  giver  as  well  as  on  the  receiver.  Any 
other  kind  of  philanthropy  would  not  only  be  humiliating  for  the 
employee  to  accept,  but  would  be  a  breach  of  faith  between  the 
officers  of  the  company  and  its  stockholders.  Let  us  then  con- 
sider the  reasons  which  have  induced  the  hard-headed  business 
men  who  are  in  control  of  the  company  to  decide  to  pay  out  in- 
definitely a  large  and  growing  sum  of  money  from  the  treasury 
of  the  company  in  consideration  of  no,  or  apparently  no,  return. 

The  Reasons  for  a  Pension  System 

The  first  reason  for  the  adoption  of  the  plan  was  undoubtedly 
the  one  that  it  settles  immediately  the  question  of  how  to  dispose 
of  the  cases  of  employees  who  have  outlived  their  usefulness. 
Nearly  every  company  has  a  large  number  of  men  who  have  been 
with  it  for  a  long  time,  and  have  served  faithfully  in  the  less  re- 
munerative ranks  of  the  service.  This  has  been  particularly  true 
with  the  Metropolitan  Company  owing  to  its  size  and  the  early 
date  of  the  establishment  of  many  of  its  lines.  In  the  past,  em- 
ployees of  this  company,  as  they  grew  infirm  and  unable  to  carry 
on  their  regular  duties,  were  gradually  relieved  from  the  more 
arduous  work  and  were  assigned  easier  tasks,  such  as  giving 
out  transfers  and  tending  switches,  or  were  given  other  less 
laborious  positions.  The  time  always  comes,  however,  when 
some  men  cannot  even  perform  these  duties,  and  this  con- 
dition has  tended  to  grow  more  general  with  the  employment  of 
electricity  as  a  motive  power,  because  about  the  horse  car  stable 


there  was  always  considerable  work  of  a  comparatively  easy 
character  to  be  done,  whereas  with  a  modern  electric  system, 
on  the  road,  in  the  repair  shops  and  at  the  switches,  the  duties 
are  most  exacting,  and  require  both  activity  of  mind  and  physical 
strength.  The  practice  heretofore  has  been,  on  the  retirement  of 
such  men,  for  some  fellow  worker  or  friend,  or  perhaps  the  man 
himself,  to  solicit  subscriptions  from  his  late  companions  to 
maintain  him  during  the  rest  of  his  life,  or  in  some  instances  to 
make  similar  requests  from  the  company  itself.  The  disposition 
of  the  serious  question  of  what  to  do  with  this  class  of  employees  is 
settled  by  the  adoption  of  a  pension  system. 

A  second  consideration  was  the  undoubted  incentive  given  to 
the  men  on  the  road  by  an  assurance  for  their  old  age.  Many 
men  in  the  position  of  motorman  or  conductor  are  not  able  or  are 
not  sure  that  they  will  be  able  to  lay  aside  enough  of  their  wages 
during  the  period  of  their  active  work  to  support  themselves  and 
those  dependent  upon  them  when  they  are  no  longer  able  to 
work.  With  a  system  of  this  kind  ahead  of  a  man,  however,  he 
feels  that  every  day's  work  done  is  just  so  much  capital  laid  up  by 
him  for  the  future,  and  in  a  form  from  which  he  can  derive  the 
benefit  from  it  when  he  requires  it  most.  A  concrete  example  will 
show  that  the  pension  thus  paid  is  considerable.  For  illustration, 
suppose  that  a  man  earning  $800  a  year  was  able  to  save  25  per 
cent  of  this  sum,  or  $200,  which  would  be  a  large  amount,  and 
better  than  most  could  probably  do.  This  would  amount  in 
thirty-five  years  to  $7,000,  the  annual  interest  on  which  at  4  per 
cent  would  be  $280  per  year.  The  amount  received  from  the  com- 
pany as  a  pension  for  thirty-five  years'  service  by  a  man  earning 
$800  a  year  would  be  $320  a  year.  In  other  words,  the  company 
more  than  doubles,  so  far  as  the  man  himself  is  concerned,  the 
income  which  he  would  receive  from  probably  the  greatest  saving 
he  could  make.  With  a  thirty-year  service  and  the  same  wages 
the  pension  would  be  $240  per  year,  equal  to  the  income  at  4  per 
cent  on  $6,000.  With  twenty-five  years  service  the  pension  would 
be  $200  per  year.  It  will  thus  be  seen  that  the  relief  afforded  is  not 
merely  nominal,  but  represents  as  much  income  usually  as  a  man 
could  acquire  by  the  most  careful  economy  of  a  lifetime. 

The  plan  as  outlined  in  detail  above  certainly  offers  a  great 
inducement  not  only  for  conscientious,  but  also  for  continuous, 
work,  because  if  a  man  throws  up  his  position  at  the  end 
of  a  period  of  five,  or  ten,  or  fifteen  years,  or  whatever  the  time 
may  be,  he  deliberately  destroys  his  share  in  the  old  age  insurance 
which  has  been  created  for  him.  The  true  economy  of  the  com- 
pany in  establishing  a  fund  of  this  kind,  then,  lies  in  the  fact  that 
it  makes  the  interests  of  the  company  and  the  employee  identical. 
In  other  words,  it  will  be  money  saved  the  company  if  by  giving 
premiums  for  long  and  continued  service  of  this  kind,  available 
to  anyone  connected  with  the  system  whose  wages  are  below 
$1,200  per  year,  it  can  be  assured  of  continued  harmonious  rela- 
tions with  its  employees,  and  that  better  service  which  comes  only 
when  the  employees  are  imbued  with  the  most  cordial  sentiments 
toward  the  management. 

One  other  point  only  remains  to  be  considered.  The  system 
differs  from  most  other  systems  of  this  kind  which  have  been 
established  in  this  country  and  abroad  in  that  the  company  itself 
defrays  the  entire  expense  of  the  pension  fund.  The  general  prac- 
tice is  that  the  employee  himself  should  bear  part  of  this  expense, 
and  this  is  the  practice  followed  in  the  police  pension  fund  in 
New  York  City  and  in  similar  funds  abroad.  It  was  not  adopted 
on  the  Metropolitan  Street  Railway,  however,  because  the  com- 
pany wished  to  have  entire  control  of  -the  expenditure  under  th? 
rules  which  it  had  laid  down.  A  man  who  had  contributed  to  a 
fund  of  this  kind  for  a  number  of  years,  and  was  then  discharged, 
might  have,  or  might  consider  that  he  had,  an  equity  in  the 
amount  which  he  had  contributed,  but  where  the  entire  expense 
is  borne  by  the  grantee  no  such  question  a,s  this  can  a^ise, 
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The  Grand  Rapids,  Holland  &  Lake  Michigan 
Rapid  Railway  * 


Grand  Rapids.  Mich.,  the  second  city  of  the  State,  has  long 
been  known  as  the  furniture  city.  Including  suburbs  it  has  a 
population  of  nearly  100,000,  the  growth  during  the  past  ten  years 
being  45  per  cent.  Besides  furniture  manufacturing  it  has  other 
industries  of  importance.  The  Grand  Rapids,  Holland  &  Lake 
Michigan  Rapid  Railway  was  the  first  interurban  to  be  admitted 
to  Grand  Rapids.  From  there,  which  is  the  eastern  terminus,  the 
road  passes  through  nine  villages  and  a  good  farming  country, 
peopled  by  industrious  Dutch  and  Germans,  and  given  over  to 
the  cultivation  of  fruit. 


HICH  AND  LOW-TENSION  LINE  CONSTRUCTION 

The  population  served  by  this  road  is  shown  by  the  following 
table: 

Grand  Rapids   90,000 

South  Grand  Rapids   500 

Grandville   1,200 

Jenison    200 

Jamestown    150 

Vreesland   200 

Zeeland    2,000 

Holland   10, coo 

Saugatuck    800 

Douglas  (opposite  Saugatuck)   700 

Total  population  of  villages   iS.75o 

Township  outside  of  villages,  3  miles  on  each  side  of 
line,  and  all  tributary  to  line,  estimated  from  re- 
ported population  of -entire  townships   15,000 

Total   estimated  winter  population   outside  of 

Grand  Rapids   30,750 

Summer  population  three  to  four  months  (from  out- 
side of  this  district)  at  Macatawa  Park  and  Ottawa  _ 

Beach   _.   3,ooo 

Ditto  at  Saugatuck  and  Douglas   1,000 

Additional  summer  population  :   4,000 

Total  outside  of  Grand  Rapids   34750 

*  Abstract  of  a  paper  read  before  the  Chicago  Electrical  Association  March 
7,  1902,  by  Geo.  A.  Damon,  managing  engineer  Arnold  Electric  Power  Station 
Company,  and  William  D.  Ray.  consulting  electrical  and  mechanical  en- 
gineer, Detroit,  Mich. 


The  general  character  of  the  country  is  rolling.  Steam  railroad 
crossings  at  grade  were  prohibited,  and  bridges  and  subways  were 
consequently  built.  Grade  crossings  were  permitted  over  switch 
tracks,  spurs  and  sidings,  when  protected  with  derailing  devices 
inserted  in  the  interurban  tracks.  The  private  right  of  way  is 
4  rods  wide  and  fenced  in.  It  is  protected  by  cattle  guards  and 
danger  boards  at  all  highway  crossings.  One  unexpected  diffi- 
culty was  a  sink  hole  700  ft.  long,  which  was  finally  bridged  by 
piling  driven  end  on  end,  a  very  expensive  construction. 

It  is  exceptional  to  find  double  tracks  provided  for  in  the 
original  construction  plans  of  an  interurban. '  In  this  case  such 
provision  was  wise  forethought  rather  than  compulsory  after- 
thought. The  company's  single  track  steam  railroad  competitor, 
the  Pere  Marquette,  parallels  the  double-track  interurban  from 
Grand  Rapids  to  Holland.  While  trains  of  the  former  road  are 
waiting  for  a  passing  train  the  cars  of  the  interurban  go  whizzing 
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by,  giving  an  uninterrupted  service  by  virtue  of  the  double-track 

feature. 

TRACK  CONSTRUCTION 

The  track  is  standard  gage,  with  67-lb.  and  70-lb.  rails,  ballasted 
with  gravel  and  drained  where  necessary  with  12-in.  to  36-in.  tiling. 
The  sharpest  curve  is  6  degs.,  and  the  maximum  grade  3  per  cent, 
except  at  the  subways  in  Holland,  which  is  5.56  per  cent.  These 
two  subways  under  three  railroads  are  of  steel  and  concrete. 

Two  types  of  bonds  are  used,  a  web  bond  on  new  rail  and  a  foot 
bond  on  relaying  rail  where  angle  bars  did  not  permit  the  usual 
web  bond.  These  bonds  were  No.  0000,  6  ins.  long,  crimped  to 
5  ins.  between  centers,  furnished  by  J.  M.  Atkinson  &  Co.  The 
drilling  of  rails  for  receiving  bonds  was  done  by  a  special  machine, 
which  consists  of  a  gasoline  engine,  tank  and  batteries,  transmis- 
sion and  speed-regulating  devices,  mounted  on  a  special  car 
equipped  with  drill  stocks.  This  outfit  paid  for  itself  many  times 
over  in  the  saving  effected.  The  engine  gave  but  little  trouble 
and  the  outfit  worked  otherwise  satisfactorily,  requiring  only  one 
mechanic  for  both  engine  and  drills.  A  combination  drill  was 
used,  which  not  only  drilled  the  foot  of  the  rail  but  also  counter- 
sunk the  hole.  A  screw  compressor,  operated  by  two  men,  was 
used  in  compressing  bonds.  The  rail  circuit  was  cross-connected 
every  twelfth  pole  by  a  No.  o  tinned  copper  wire,  and  connected 
with  a  good  ground;  all  switches  and  frogs  were  well  bonded  and 
cross-connected.  Where  the  tracks  crossed  a  creek  the  rail  circuit 
was  grounded  by  sinking  a  metal  plate  into  the  flowing  water 
below. 

Loops  are  placed  at  all  terminals  and  Y's  are  installed  at  the 
two  car  houses  and  at  Zeeland  sub-station.  All  switches  are  pro- 
tected with  indicating  switch  stands  and  signal  lamps  at  night. 

Substantial  depots  for  the  small  villages  and  shelters  at  high- 
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way  crossings  have  been  placed  where  warranted,  and  are  greatly 
appreciated  by  the  patrons. 

The  sub-station  buildings  at  Zeeland  and  Macatawa  are  com- 
bined with  a  waiting  room  and  freight  office.  The  attendant  for 
the  electrical  machinery  looks  after  the  selling  of  tickets,  handling 
of  freight,  etc.  The  sub-stations  are  of  white  brick  and  stone  con- 
struction, with  high  elevation. 

POWER  PLANT  CONSTRUCTION 

In  the  power  plant  building  itself,  and,  in  fact,  in  the  general 
design  and  selection  of  the  entire  equipment,  an  effort  has  been 
made  to  follow  the  best  engineering  practice  and  yet  accomplish 
the  result  at  minimum  cost.  The  plant  as  completed,  therefore, 
is  thought  to  be  a  good  example  of  a  station  thoroughly  in  keep- 
ing with  the  commercial  character  of  the  enterprise  which  it 


as  well  as  all  other  stairways  about  the  plant,  arc  made  of  iron 
with  diamond  tops  and  convenient  railings. 

The  building  is  divided  into  bents  with  trusses  spaced  on  18-ft. 
centers.  At  each  division  point  a  pilaster  3  ft.  wide,  extending  2 
ft.  into  the  engine  room,  is  carried  23  ft.  above  the  floor  to  sup- 
port the  beams  for  the  crane  runway.  The  distance  between  these 
rails  is  45  ft.,  and  the  lifting  capacity  of  the  crane  is  15  tons. 
This  crane  has  been  a  great  convenience  in  the  erection  of  the 
engine  room  equipment.  The  crane  is  operated  by  pendant 
chains,  the  transverse  motion  being  secured  by  means  of  a  chain 
hanging  directly  in  front  of  the  gallery,  which  extends  the  entire 
length  of  the  plant.  There  are  two  hoisting  speeds,  a  slow  speed 
for  heavy  loads  and  a  fast  speed  for  overhauling  the  empty  hook 
and  for  light  loads,  and  each  speed  has  a  separate  chain. 

The  plant  is  built  up  of  a  series  of  units.    The  two  boilers,  of 
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serves.  There  is  in  the  plant  no  waste  space,  but  at  the  same  time 
crowding  has  been  avoided.  There  is  nothing  about  the  equipment 
which  may  be  termed  a  "frill,"  and  yet  everything  which  would 
pay  an  interest  on  the  investment,  either  by  reason  of  more  con- 
venient operation  or  of  fuel  economy,  has  been  included  in  the 
plans.  It  will  be  interesting,  therefore,  to  examine  the  plant  with 
a  view  to  learning  the  various  considerations  which  entered  into 
the  selection  and  arrangement  of  its  equipment. 

The  general  arrangement  is  shown  in  section.  The  plant  at 
present  contains  but  two  generating  units.  To  furnish  power  for 
the  operation  of  the  road  up  to  its  full  capacity  with  frequent  and 
heavily  loaded  cars  will  eventually  require  double  the  present 
equipment,  so  that  the  necessity  of  providing  for  extension,  which 
is  so  often  lost  sight  of  in  designing  power  stations,  became  in 
this  case  one  of  the  first  considerations.  The  engine  and  boiler 
rooms,  were,  therefore,  arranged  in  parallel,  and  a  temporary 
bulkhead  takes  the  place  of  one  of  the  end  walls,  so  that  the 
present  plant  may  be  considered  as  just  one-half  of  a  completed 
station. 

The  engine  room  is  32  ft.  high  from  floor  line  to  the  lower  chord 
of  the  roof  truss.  It  is  47  ft.  wide  inside,  and  at  present  72  ft. 
long.  The  engine  room  has  a  basement  14  ft.  high  for  the  accom- 
modation of  the  condensers  and  much  of  the  steam  piping.  This 
basement  is  4  ft.  below  the  boiler  room  level.  The  boiler  room 
is  54  ft.  wide,  28  ft.  high  and  the  same  length  as  the  engine  room. 
There  are  four  openings  in  the  fire  wall  which  divides  the  two 
rooms,  two  for  doors  between  the  engine  and  boiler  room  and 
two  to  provide  access  to  the  condenser  basement  from  the  boiler 
room  floor.  These  openings  are  closed  by  means  of  metal-covered 
sliding  doors.  The  condensers  can  be  reached  from  the  engine 
room  floor  directly  by  means  of  a  stairway  landing  midway  be- 
tween the  steam  connections  10  the  two  condensers.   These  stairs, 


capacity  equal  to  the  demands  of  one  engine,  are  of  about  the  same 
width  as  one  engine  and  its  contiguous  generator.  The  condenser 
outfit  fits  in  nicely  between  the  engines  and  boilers,  while  the 
switchboard  and  high-tension  apparatus  is  located  on  the  floor  and 
gallery  on  that  side  of  the  engine  room  from  which  the  distribu- 
tion and  transmission  wires  can  conveniently  leave  the  building. 
The  plant  can  therefore  be  extended  on  these  same  lines. 

CAR-HANDLING  APPARATUS 
The  fuel  is  slack  coal,  which  is  received  from  cars  delivered 
upon  a  trestle  alongside  of  the  boiler  room  by  the  railroad  com- 
pany, so  that  the  first  movement  of  the  coal  is  secured  by  gravity. 
The  next  operation  is  to  transfer  it  from  the  coal  pockets  to  the 
boiler  furnaces.  The  plant  was  not  large  enough  to  justify  an 
investment  in  an  elaborate  system  of  coal  and  ash  handling  ap- 
paratus and  storage  bins,  and  yet  the  fact  that  the  station  was  to 
operate  nearly  twenty  hours  each  day  for  every  day  in  the  year 
made  it  desirable  to  adopt  some  method  of  doing  away  with  hand 
firing.  The  coal-handling  device  indicated  on  the  cross  section 
of  the  power  house  was  selected  as  combining  the  advantage  of 
small  first  investment  with  the  ability  to  reduce  the  coal-handling 
cost.  This  apparatus  has  not  yet  been  installed,  but  the  fact  that 
at  present  the  coal  and  ashes  are  each  handled  at  least  twice  only 
emphasizes  the  importance  of  an  investment  in  this  part  of  the 
plant. 

The  apparatus  shown  consists  of  a  traveling  bin  on  a  track 
parallel  to  the  boiler  room  wall.  At  frequent  intervals  along  this 
wall  cast-iron  pockets  with  sliding  gates  are  placed  ready  to  de- 
liver the  coal  from  the  bunkers  directly  into  the  bottom  of  an 
elevator  leg,  the  buckel  system  of  which  is  operated  by  an  electric 
motor,  allowing  the  bin  to  be  filled  from  any  point  of  the  coal 
storage.    The  coal  hopper  can  be  moved  along  by  this  same 
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motor  until  it  is  brought  directly  before  the  furnace  to  be  supplied 
with  coal,  which  is  delivered  through  an  extended  spout  by 
gravity.  The  hopper  of  each  furnace  holds  a  supply  sufficient 
for  an  hour's  run,  so  that  the  operation  of  the  boiler  room  be- 
comes a  "one  man"  job,  and  it  would  be  hard  to  reduce  the  labor 
item  below  this  point. 

STOKERS 

From  the  furnace  hopper  the  coal  drops  on  to  a  Green  chain- 
grate,  made  by  the  Green  Engineering  Company,  of  Chicago. 
The  links  forming  the  grate  can  be  inspected  as  the  grate  makes 
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each  cycle,  and  each  link  is  removable  in  case  repairs  are  neces- 
sary. Each  boiler  is  fitted  with  a  grate  having  an  area  of  53  sq. 
ft.,  which  is  at  the  ratio  of  5  boiler  horse-power  per  square  foot  of 
grate  area,  and  as  the  boilers  are  rated  at  10  sq.  ft.  of  heating 
surface  per  horse-power,  the  ratio  of  grate  surface  to  boiler  heat- 
ing surface  is  1  to  50.  The  grates  are  guaranteed  to  handle 
successfully  from  30  lbs.  to  50  lbs.  of  coal  per  square  foot  per  hour. 
The  regulating  devices  include  an  adjustable  gate  to  fix  the  thick- 
ness of  the  fuel  upon  the  furnace,  a  speed-adjusting  mechanism  to 
determine  the  rate  of  the  grate  movement,  and  a  system  of  damp- 
ers, both  to  vary  the  amount  of  air  through  the  grate  itself  and 
to  shut  off  the  upflow  of  air  back  of  the  grate  in  front  of  the 
bridge  wall.  The  ashes  are  delivered  by  the  moving  grate  to  a 
pit  beneath  the  boilers,  which  in  this  case  is  designed  to  hold  the 
amount  produced  by  a  day's  run  at  full  load,  and  it  is  therefore 
necessary  to  take  out  the  ashes  only  once  in  twenty-four  hours. 

BOILERS  AND  DRAFT 
The  boilers  are  the  Cahall  sectional  water-tube  type,  four  in 
number,  each  with  2650  sq.  ft.  of  heating  surface.  These  boilers 
and  furnaces  are  guaranteed  to  transform  at  least  70  per  cent  of 
the  heat  units  of  the  fuel  into  energy  in  the  form  of  dry  steam  at 
150-lb.  gage  pressure,  and  under  full  load  conditions  will  probably 
do  even  better. 

The  fact  remains,  however,  that  20  per  cent  of  the  heat  energy 
originally  contained  in  the  fuel  escapes  from  the  smoke  connec- 
tion at  the  rear  of  the  boilers.  The  plant  is  planned  to  eventually 
intercept  much  of  this  latent  heat  energy  and  transform  it  back 
into  the  boiler  system  by  means  of  an  economizer,  and  this  de- 
sirable adjunct  will  probably  be  installed  at  the  time  the  station  is 
completed.  At  present,  however,  the  hot  gases  are  conducted  by 
means  of  a  sheet  steel  breaching  directly  to  the  intake  of  a  Sturte- 
vant  induced  draft  fan.  This  fan  has  a  wheel  9  ft.  in  diameter  by 
4  ft.  wide,  and  is  mounted  on  an  iron  platform  located  at  one  side 
and  toward  the  rear  of  the  boiler  settings,  so  that  the  breeching 
outlet  discharges  directly  into  the  fan  intake  without  making  any 
turns  or  bends. 

The  fan  discharges  into  a  stub  stack  5  ft.  in  diameter,  made  of 
sheet  steel,  and  mounted  directly  over  the  fan  outlet.  A  by-pass 
is  provided  with  suitable  dampers  so  that  the  fan  inlet  and  outlet 
can  be  closed  and  the  gases  passed  directly  to  the  stack.  The  top 
of  this  stack  is  only  40  ft.  above  the  grates,  but  this  height  has 
proved  sufficient  to  operate  the  plant  upon  light  loads  without  the 
use  of  the  fan. 

The  speed  of  the  fan  determines  the  force  of  the  draft,  and  this 
speed  can  be  adjusted  either  by  hand  or  by  an  automatic  valve  con- 


nected to  the  main  steam  header  in  such  a  way  that  as  soon  as  the 
steam  pressure  drops  the  fan  engine  is  speeded  up.  The  draft, 
therefore,  becomes  a  function  of  the  demand  upon  the  boilers.  A 
draft  gage  is  mounted  in  -a  location  convenient  for  the  fireman, 
and  the  behavior  of  this  part  of  the  plant  is  under  constant  super- 
vision. Ordinarily  the  fan  engine  turns  about  100  r.  p.  m.,  but  it 
may  be  increased  to  250  r.  p.  m.  or  more,  and  if  occasion  should 
arise  to  force  the  boilers  to  their  limit  for  a  period  it  is  possible, 
by  means  of  the  fan  and  engine  which  has  been  installed,  to  get 
a  draft  equal  to  2  ins.  of  water. 

ENGINES  AND  CONNECTIONS 
The  engines  are  rated  at  750  hp  each  when  running  at  150  r.  p.  m. 
and  taking  steam  at  150-lb.  gage  pressure.  They  are  of  the  ver- 
tical Ball  &  Wood  cross-compound  Corliss  type,  with  cylinders 
2.\y2  ins.  and  45  ins.  x  24  ins.  stroke.  Each  engine  has  a  governor 
wheel  96  ins.  in  diameter  and  weighing  16,000  lbs.,  which  is  mount- 
ed between  the  main  bearings.  Both  the  admission  and  exhaust 
valves  are  of  the  Corliss  pattern,  and  are  located  in  the  heads  of 
the  cylinders,  resulting  in  the  smallest  clearance  and  least  length 
of  ports.  Each  engine  is  provided  with  reheating  receiver  be- 
tween the  high  and  the  low  pressure  cylinders,  which  are  both 
steam  jacketed.  Radiation  is  prevented  by  a  thick  coating  of  as- 
bestos cement  outside  of  which  is  fitted  an  ornamental  nickel- 
plated  jacket. 

Both  engines  and  generators  are  of  the  direct-connected  type, 
but  the  method  of  connection  departs  somewhat  from  standard 
practice.  The  engine  shaft  extends  beyond  the  main  bearings  a 
distance  sufficient  to  receive  the  hub  of  a  flanged  coupling.  The 
revolving  fields  of  the  generators  are  carried  on  an  independent 
shaft  resting  in  two  adjustable  bearings  through  which  the  gen- 
erator shaft  extends  to  receive  the  other  half  of  the  flanged 
coupling.  The  halves  of  the  couplings  on  the  engine  and  on  the 
generator  are  thus  in  position  to  be  connected  by  means  of  three- 
taper  bolts.  In  this  way  the  generators  are  built  and  installed 
entirely  independent  of  the  engines  without  the  usual  delay  result- 
ing in  an  effort  to  secure  co-operation  between  the  engine  and 
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the  generator  builders.  The  generators  being  independent  of  the 
engines  it  is  possible  to  shift  the  generators  from  one  engine  to 
another  in  case  of  accident  to  either  the  engines  or  the  generators. 
This  arrangement  gives  a  certain  amount  of  reliability  greater 
than  is  found  with  the  ordinary  independent  unit  plan,  in  which 
the  breaking  down  of  an  engine  or  generator  cripples  the  entire 
unit. 

The  connecting  system  described  has  proved  to  be  a  particularly 
fortunate  one  for  this  plant,  as  it  developed  in  buying  the  elec- 
trical equipment  that  it  would  be  impossible  to  secure  shipment 
of  the  generators  inside  of  eight  months,  wh.ere.as,  thft  road  itself 
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would  be  ready  to  operate  inside  of  five  months.  To  overcome 
this  difficulty  the  engines  were  installed  without  waiting  for  the 
permanent  generators,  and  a  temporary  belt  pulley  on  an  inde- 
pendent shaft  was  put  in  place  of  the  bearings  of  one  of  the  gen- 
erators, a  belt  being  run  through  a  window  to  a  belted  double- 
current  generator  installed  in  a  lean-to  shed.  The  consequence 
has  been  that  the  road  has  been  independent  of  the  serious  delay 
in  starting  usually  encountered  with  enterprises  of  this  character. 
CONDENSERS 

The  exhaust  from  each  engine  passes  down  through  the  floor 
directly  into  a  Deane  jet  condenser.  A  by-pass  connection  is  pro- 
vided to  an  atmospheric  exhaust  through  an  automatic  vacuum 
break  valve  and  a  spiral  riveted  pipe.  The  condenser  pumps  are 
of  the  single-cylinder  Deane  type  and  are  bronze  fitted  through- 
out. Each  condenser  is  supplied  with  injection  water  through  an 
independent  10-in.  pipe  extending  back  to  the  intake  well,  so  that 
no  difficulty  is  experienced  from  the  condensers  robbing  each 
other.  The  condensers  are  in  full  view  from  the  engine  room 
floor,  and  are  easily  and  quickly  reached  by  means  of  a  steep  iron 
stairway  from  the  engine  room  floor  to  the  basement.  Extension 
handles  are  provided  on  the  injection,  discharge  and  steam  valves, 
however,  so  that  they  can  be  conveniently  controlled  from  the 
engine  room  floor. 

ELECTRICAL  EQUIPMENT 
The  alternators  are  of  the  three-phase,  25-cycle  rotary  field  sta- 
tionary armature  type,  of  500-kw  capacity,  made  by  the  Westing- 
house  Company,  and  are  provided  with  armature  sliding  frame  to 
permit  access  to  all  windings  for  repairs  without  requiring  use  of 
a  crane.  They  have  20  poles,  and  operate  at  a  speed  of  150  r.  p.  m. 
The  rating  is  722  amps,  per  terminal.  The  two  exciter  dynamos 
are  125-volt  30  kw  each,  and  either  is  sufficient  for  supplying  full 
field  current  for  the  two  500-kw  alternators.  The  separately  ex- 
cited fields  require  120  amps,  at  100  volts  at  full  rated  current  out- 
put per  terminal,  at  380  volts,  working  on  100  per  cent  power 
factor.   With  an  80  per  cent  power  factor,  on  full  load,  an  increase 
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of  20  per  cent  in  field  current  is  required.  The  alternator  arma- 
tures are  star-connected  and  of  the  slotted  drum  type. 

The  two  direct-connected  exciter  units  and  draft  fan  engines 
were  put  on  a  level  and  in  the  same  part  of  the  plant  to  save 
labor. 

The  switchboard  of  10  panels  has  1  exciter  panel  (for  2  exciters), 
2  alternator  panels,  2  transformer  panels,  2  alternating-current 
rotary  panels,  2  direct-current  rotary  panels,  and  1  direct-current 
feeder  panel.  The  principal  features  of  the  boards  are  a  totalizing, 
integrating  wattmeter,  placed  on  each  alternator  panel;  a  double, 
low-tension  bus-bar  arrangement  for  flexible  manipulation  of 
alternators  with  transformers  and  rotary  converters,  and  separate 
ammeters  for  each  phase  reading  to  1200  amps. 

Synchronizing  lamps  and  shunt  transformers  are  used  when 
machines  are  to  be  synchronized  with  bus-bars. 

The  step-up  static  transformers,  which  are  located  in  a  gallery, 


are  of  the  Westinghouse  oil-cooled  type,  and  are  seven  in  number 
(two  sets  of  these  each  and  one  spare),  each  being  of  200-kw 
capacity.  The  ratio  of  conversion  is  1  to  50.  Two  fuse  cut-outs 
are'  placed  on  the  low  tension,  or  machine  side,  of  each  trans- 
former, and  the  usual  delta  connections  are  made.  These  trans- 
formers on  both  primary  and  secondary  windings  are  arranged 
for  cutting  in  or  out  coils  or  sections  for  voltage  adjustment. 

The  300-kw  rotary  converters  are  installed  in  the  power  house 
for  handling  the  sections  of  the  line  adjacent  to  the  power  house. 
The  rcrtaries  are  started  by  an  induction  motor  direct-connected 
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to  the  armature  shaft,  and  synchronized  by  means  of  lamps  con- 
nected on  one  side  to  bus-bars  and  on  the  other  to  the  alternating- 
current  side  of  the  rotaries.  The  switch  controlling  the  starting 
motor  is  of  the  double-throw  type,  arranged  for  high  and  low 
voltage  connections  to  transformers.  Consequently,  with  one 
position  of  the  switch  the  motor  develops  a  speed  slightly  in  ex- 
cess of  the  synchronous  speed,  and  with  the  other  position  a  speed 
below  it.  This  permits  of  the  proper  speed  being  reached,  as  in- 
dicated by  the  synchronizing  lamps. 

Each  governor  arm  of  the  750-hp  engine,  driving  the  alternator, 
is  equipped  with  a  series-wound  J4~hp,  125-volt  Sprague  electric 
motor  for  controlling  the  speed  of  the  engine  in  synchronizing 
generators.  The  control  of  this  motor  is  from  special  switches 
and  rheostats  on  the  switchboard. 

Lead  encased  cables  are  used  for  connecting  the  alternator  units 
with  the  switchboard  and  transformers,  and  these  are  carried 
under  the  engine  room  floor  on  wooden  brackets  fastened  to  the 
I-beams.  The  two  rheostats  for  the  generator  fields  rest  on  sus- 
pended shelves  in  basement. 

For  some  months  past  a  1000-kw  rotary  converter  has  been  in 
operation,  pending  the  delivery  of  permanent  alternators.  This 
machine  is  belted  to  special  pulley  fly-wheel  on  the  engine  shaft, 
and  runs  at  300  r.  p.  m.  A  5.62-kw  500-volt  exciter  dynamo  is 
belted  to  the  shaft  of  the  rotary  and  supplies  the  fields  with  cur- 
rent. A  three-phase  alternating  current  of  380  volts  is  delivered 
to  static  transformers,  and  a  direct  current,  approximating  600 
volts,  or  such  voltage  as  follows  the  departure  of  the  generator 
from  a  true  sine  wave,  is  delivered  to  the  trolley  wire  of  the  line 
sections  adjacent  to  the  power  house. 

This  temporary  arrangement  has  worked  well,  excepting  for  the 
regulation,  which  has  been  poor  at  times,  occasioned  by  the  re- 
active effects. 

The  station  lights,  consisting  of  some  65  lamps,  are  operated  off 
of  a  special  transformer  of  125  volts  secondary  and  400  volts  pri- 
mary. After  the  shut-down  of  the  plant  at  night,  should  light  be 
required,  the  exciter  dynamo  is  started  and  switches  transfer  this 
duty  to  the  exciter. 

The  six  high-tension  wires,  after  leaving  the  step-up  trans- 
former, are  interrupted  at  the  high-tension  board  by  six  single- 
pole  combination  fuse  switches  or  circuit-breakers.  The  light- 
ning arresters  on  the  line  are  .if  the  Wurts  type. 

In  the  station  low  equivalent  arresters  are  mounted  on  a  marble 
panel  24  ins.  x  65  ins.  One  single-pole  arrester  is  used  on  each 
end  of  each  transmission  line. 

Static  interrupters  which  resemble  transformers  in  external  ap- 
pearance take  the  place  of  the  choke  coils  commonly  used,  and 
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are  much  more  effective.  On  high-tension  circuits  switching, 
grounds  and  short-circuits  may  produce  static  effects  similar  to 
those  of  lighting.  The  static  interrupter  protects  the  transformers 
against  sudden  static  disturbances.  The  interrupter  includes  a 
choke  coil  in  series  with  the  line  and  the  condenser  connected 
between  line  and  the  ground— nearer  the  transformer  than  the 
■  choke  coils.  The  choke  coil  and  condenser  are  placed  in  a  self- 
cooling  tank.  The  base  dimensions  are  approximately  20  ins.  x 
27  ins.  Three  leads  are  brought  through  the  top  of  the  case 
through  insulating  bushings  for  connection  to  line,  to  transformer 
and  to  ground. 

The  interrupters  are  single-pole,  and  three  are  used  for  each 
group  of  three  transformers,  the  interrupters  being  placed  in  the 
leads  of  the  delta.  No  switching  of  live  high-tension  wires  is 
permissible  within  the  interrupters,  except  that  a  transformer 
may  be  cut  in  or  out  when  its  high-tension  voltage  is  maintained 


building  and  continue  on  to  Macatawa  sub-station,  io]/2  miles 
from  Zeeland.  The  six  high  potential  wires  comprise  two  cir- 
cuits. Although  one  circuit  would  suffice  for  the  operation  of  the 
two  sub-stations,  it  was  deemed  best  to  split  or  divide  the  three 
conductors  of  the  105,500  cm  of  aluminum  required  into  six  wires 
of  52,630  cm  each,  allowing  both  circuits  to  be  normally  run  in 
multiple.  In  the  event  of  accident  by  grounding  or  the  breaking 
of  a  single  wire  or  wires  of  one  circuit  the  other  is  in  readiness  to 
carry  the  load.  Although  effecting  a  greater  drop  in  voltage  by 
this  makeshift,  the  cars  would  be  kept  in  continuous  operation 
with  speed  slightly  impaired.  '  >ther  combinations  of  the  three- 
wire  circuits  are  as  follows: 

Of  the  two  alternators  installed  at  the  Jenison  power  house,  one 
may  deliver  current  over  one  circuit  to  the  Zeeland  sub-station, 
and  the  other  alternator  over  the  second  circuit  may  operate  the 
Macatawa  sub-station,  or  circuits  and  sub-stations  may  be  put  in 
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interchangeable  by  potential  011  the  low-tension  winding.  In  this 
ease  the  high-tension  switching  is  not  dangerous  because  it  pro- 
duces no  change  of  potential. 

It  will  be  noted  that  the  arresters  which  serve  to  prevent  an 
abnormal  rise  of  potential  due  to  lightning  are  placed  on  the  line 
wires  where  they  enter  the  stations,  and  that  the  interrupters, 
whose  function  it  is  to  prevent  short-circuits  from  static  disturb- 
ances, are  placed  between  the  transformers  and  the  transmission 
line  switchboard,  so  that  no  switching  of  high-tension  circuits  will 
be  done  within  the  interrupters.  These  lightning  arresters  are 
(if  the  most  approved  pattern,  made  by  the  Westinghouse  Com- 
pany, and  known  as  the  low-equivalent  type. 

The  wiring  for  this  station  consists  of  rubber-covered  wires 
placed  on  brown  porcelain  insulators,  supported  by  standard  oak 
pins.  A  well-seasoned  wooden  framework  carries  the  high-ten- 
sion switches  and  lightning  arresters. 

Six  aluminum  wires  of  52.630  circ.  mils  each  leave  the  Jenison 
power  house,  carrying  current  at  20,000  volts,  and  follow  along  the 
railway  tracks  easterly  to  the  Zeeland  sub-station,  15  miles  dis- 
tant, and  at  this  sub-station  these  six  wires  pass  through  the 


multiple  with  the  alternators.  Again  one  of  the  circuits  can  be 
made  inoperative,  or  dead,  between  the  power  house  and  Zeeland, 
and  the  multiple  combination  continue  between  Zeeland  and 
Macatawa,  or  vice  versa.  This  arrangement  permits  of  great 
flexibility/with  but  comparatively  slight  increased  cost.  The  two 
three-wire  three-phase  alternating-current  circuits  have  the  wires 
24  ins.  apart  at  the  corners  of  an  equilateral  triangle.  All 
joints  on  these  circuits  are  made  with  Mclntire  connectors,  and 
the  joint  has  been  found  very  satisfactory.  High-tension  wires 
are  tied  to  No.  2  Provo  glass  insulators,  weighing  6  lbs.  each, 
with  a  diameter  across  the  base  of  7V2  ins. 

The  bottom  of  the  insulator  is  fully  5  ins.  above  the  cross-arm. 
Glass  was  preferred  to  porcelain  and  has  worked  effectively.  The 
line  received  its  first  current  of  high  voltage  in  a  downpour  of 
rain,  and  no  trouble  was  given  by  a  single  insulator— in  fact,  no 
part' of  the  equipment  gave  any  trouble  whatsoever.  The  glass 
insulators  are  believed  to  be  much  superior  to  porcelain,  and  the 
lower  cost  is  not  the  least  thing  to  be  considered.  They  do  not 
require  a  test  before  being  placed  in  service,  and  the  life  without 
deterioration  is  longer. 
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Insulators  are  placed  on  special  oak  pins  14  ins.  long,  which 
have  been  boiled  in  paraffine  oil.  These  pins  are  socketed  in  cross 
arms  6  ft.  and  8  ft.  long,  and  are  held  firmly  in  place  by  plugs, 
made  of  J^-in.  round  maple  dowelling  stuff,  which  is  driven 
through  holes  in  the  cross  arm  and  pin.  This  method  is  used  in 
preference  to  nails.  The  usual  braces,  bolted  to  cross  arms  and 
lagged  to  pole,  hold  the  cross  arms  in  position.  The  illustration 
showing  the  pole  with  cross  arm  and  bracket  construction  gives 
other  measurements  in  detail.  The  poles  are  40-ft.  and  30-ft, 
lengths  with  7-in.  tops  and  13  ins.  in  diameter,  6  ft.  from  the 
base,  and  were  shipped  from  L'Anse,  a  Northern  Michigan  timber 
point. 

Considerable  difficulty  was  experienced  in  securing  poles  that 
would  pass  inspection,  and  the  writer's  experience  the  last  year 
with  this  part  of  overhead  construction  indicates  that  Michigan 
will  soon  be  barren  of  suitable  timber  for  30-ft.,  35-ft.  or  40-ft. 
poles  Already  the  telephone  companies  are  using  the  Washing- 
ton and  Idaho  cedar,  and  the  increased  freight  charges  make  the 
poles  from  the  latter  States  cost  more  than  those  that  Michigan 
can  furnish,  though  the  Western  are  much  superior  in  every  way. 
Poles  are  spaced  100  ft.  apart,  and  are  midway  between  tracks, 
which  are  15  ft.  between  centers,  and  are  placed  on  an  average  ot 
7  ft  in  the  earth.  All  poles  are  tarred  on  the  buttes  and  painted 
from  ground  line  to  roof.  Where  poles  were  set  in  marsh  or 
swampy  ground  they  were  well  barreled.  At  the  side  of  each 
sixth  pole  is  driven  a  12-ft.  section  of  galvanized  iron  pipe  to  which 


thimble,  angle,  drive-brackets  are  used  for  supporting  the  pony 
glass  insulators.  The  transpositions  of  the  telephone  wires  occur 
every  four  poles  and  a  straight  drive-bracket  with  a  transporta- 
tion glass  insulator  is  used.  The  transpositions  arc  made  by  sol- 
dering No.  12  weatherproof  insulated  copper  wire  across  incom- 
ing wires.  Thus  far  the  telephone  circuit  has  been  very  sensitive 
and  worked  well,  but  as  soon  as  a  ground  occurs  the  circuit  is 
then  too  noisy  to  hear  ordinary  speech.  Telephones  are  installed 
at  the  power  house,  turn-outs,  sub-stations,  offices  and  car  houses. 
A  despatcher  is  employed  to  direct  the  movements  of  the  cars  by 
the  medium  of  the  telephone  line.  * 

The  General  Electric  M.  D.  type  of  lightning  arrester  is  in- 
stalled, and  four  of  these  are  placed  to  the  mile,  giving  the  most 
efficient  lightning  protection  for  the  direct-current  circuits. 

The  trolley  wire  used  is  No.  000,  Fig.  8  section,  supported  by 
the  type  W  cap  and  cone  hangers  made  by  the  Ohio  Brass  Com- 
pany. A  lock  washer  is  inserted  between  the  stud  of  the  hanger 
and  'the  clincher  ears  attached. 
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is  connected  a  No.  6  copper  wire,  leading  directly  to  the  top  of 
pole  and  tapped  into  a  barb  wire  carried  on  a  top-groove  glass 
cable  insulator.  These  pipes  form  a  good  earth  connection  for 
lightning  discharges  that  may  strike  the  high-tension  circuits. 
The  barb  wire  is  of  large  size,  and  composed  of  two  No.  9  B.  &  S. 
wires.  This  was  used  in  the  belief  that  there  would  be  less  danger 
of  breakage  than  with  a  smaller  size,  which  in  falling  would 
menace  the  high-tension  wires.  The  top-groove  insulator,  on 
which  the  barb  wire  rests,  is  not  used  for  insulation,  but  after  some 
investigation  it  was  found  that  this  form  of  support  for  barb  wire 
was  the  cheapest  r.nd  most  substantial,  consequently  it  was  used 
in  preference  to  a  more  simple  arrangement. 

The  first  circuit  runs  continuously  without  transposition  from 
the  power  house  to  Macatawa,  while  the  second  circuit  receives 
one  complete  turn  or  twist  between  the  power  house  and  the  Zee- 
land  sub-station,  and  between  the  latter  and  Macatawa.  Direct 
current  feeders  of  aluminum  are  also  used,  and  these  were  sup- 
ported on  the  trolley  brackets  rather  than  upon  an  additional 
cross  arm.  This  method  is  not  only  neat  and  substantial,  but  less 
expensive  than  additional  cross  arms.  The  trolley  bracket  used 
was  of  a  special  pattern,  made  by  the  Ohio  Brass  Company,  of 
Mansfield,  Ohio,  2-in.  steel  tubing  being  used  with  heavy  re- 
inforced castings.  These  brackets  were  fastened  to  the  pole  by  lag 
screws  and  machine  bolts,  the  latter  being  used  where  extra 
strength  was  required.  The  brackets  are  very  strong  and  are 
specially  adapted  to  interurban  high-speed  work.  It  will  be 
noticed  that  this  bracket  is  braced  both  from  above  and  below 
the  horizontal  arm.  Brackets  are  placed  20  ft.  above  the  rails  and 
8  ft.  10  ins.  from  the  lower  cross  arm.  On  the  40-ft.  high-tension 
poles  a  distance  of  5  ft.  5  ins.  is  maintained  below  the  telephone 
circuit  and  horizontal  arm  of  brackets,  with  a  separating  distance 
of  20  ins.  between  the  two  No.  to  copper  telephone  wires.  Steel 


Taps,  from  direct-current  feeders  to  trolley  wire,  are  made  on 
every  twelfth  pole,  and  consist  of  a  special  mechanical  aluminum 
clamp  joint  soldered  to  No.  0  insulated  stranded  copper  cable. 
This  is  supported  along  the  horizontal  arm  of  trolley  bracket  by 
special  insulator  clamps,  and  then  passes  into  feed-in  ears  attached 
to  the  hangers.  The  direct-current  aluminum  cables  are  connected 
by  mechanical  joints,  the  receptacles  being  compressed  on  the 
cable  and  joined  by  a  lock  nut,  with  right  and  left  hand  threads. 
The  usual  strain  guys  are  used  where  necessary,  always  broken 
by  globe  strain  insulators.  Through  several  villages  that  the 
road  passes  span  construction  is  resorted  to. 

Section  insulators  in  both  trolley  wires  bridged  by  800-amp. 
circuit  breakers  are  placed  between  power  house  and  Zeeland  and 
the  latter  sub-station  and  Macatawa.  The  normal  position  of 
these  breakers  is  closed,  causing  all  sub-station  rotaries  to  be  in 
multiple  on  their  direct-current  side.  Should  a  heavy  short-circuit 
come  upon  any  section  the  circuit  breakers  immediately  open, 
lighting  a  bank  of  signal  lamps.  As  a  car  approaches  on  the  sec- 
tion not  affected  by  the  short-circuit  the  lighted  lamps  are  ob- 
served by  the  motorman,  who  stops  his  car,  opens  the  line  switch, 
closes  the  circuit-breaker,  and  then  closes  the  line  switch.  If  the 
circuit  breaker  does  not  open  again  it  is  understood  that  the 
trouble  is  removed  and  the  car  proceeds.  Should  a  disablement 
or  break-down  of  machinery  occur  at  any  sub-station  it  is  possible 
to  continue  operation  of  cars  at  reduced  speed  as  before  men- 
tioned. 

The  old  steam  power  plant  at  Macatawa,  of  500-kw  capacity, 
has  not  been  dismantled,  but  will  be  used  during  the  summer 
months,  when  excessive  loads  on  the  Holland  terminal  require  its 
operation. 

The  main  sub-station  room  at  Zeeland  has  interior  dimensions 
of  39  ft.  8  ins.  x  27  ft.,  and  contains  two  300-kw  Westinghouse 
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rotary  converters,  seven  120-kw  step-down  oil-cooled  trans- 
formers, six  static  interrupters  and  lightning  arresters,  and  six 
combination  fuse  switches,  also  emergency  switches  for  putting 
the  high-tension  circuits  in  multiple.  At  Zeeland  switches  for 
controlling  the  lines  to  Macatawa  sub-station  are  provided.  A 
seven-panel  switchboard  is  installed,  and  all  wiring  under  the 
floor  was  done  with  lead-encased  cable. 

In  the  gallery,  some  7  ft.  above  the  floor,  are  placed  the  static 
interrupters,  combination  fuse  switches  and  emergency  switches. 
The  switches  controlling*  the  Macatawa  sub-station  are  located  on 
the  opposite  wall,  and  are  reached  by  ladder. 

The  switchboard  consists  of  2  transformer  panels,  2  alternating- 
current  rotary  panels,  2  direct-current  rotary  panels,  and  1  direct- 
current  double  feeder  panel.  A  swinging  bracket  holding  2  direct- 
current  voltmeters  is  attached  to  the  latter  panel. 

All  transformers  are  earthed  and  are  piped  up,  with  individual 
valves  on  each  transformer  for  draining  oil  from  the  cases. 

CAR  EQUIPMENT 

Six  closed  passenger  cars  47  ft.  long  length,  and  four  closed  pas- 
senger cars  41  ft.  long,  with  motorman's  cab  on  one  end  only, 
are  already  in  operation..  These  cars,  with  trucks,  brakes  and 
motors,  weigh  23  tons  and  25  tons,  respectively,  and  with  the 
passenger  load  4  tons  more.  The  cars  were  furnished  by  the 
Jewett  Car  Company  and  the  G.  C.  Kuhlmann  Car  Company. 
They  are  finished  in  cherry  and  oak;  a  smoking  compartment  is 
provided  on  part  of  the  cars.  Where  a  baggage  compartment  is 
used  small  folding  seats  are  distributed  about  the  enclosure  for 
smokers.  The  windows  have  very  low  sills,  and  are  of  the  Pull- 
man type. 

The  trucks  are  of  the  Peckham  14-A  extra  strong  type,  with 
outside  hung  brakes,  and  are  equipped  with  four  Lorain  Steel 
Company's  No.  34  motors  of  50  hp  each,  with  inside  hung  rigid 
suspension.  The  current  required  to  start  car  is  175  amps.,  and 
the  normal  running  current  is  135  amps,  at  500  volts.  These 
motors  are  protected  by  "A-P"  circuit  breakers.  The  trolley  base 
installed  is  of  the  Bleasdale  &  Holland  type.  The  cars  are  heated 
by  the  Peter  Smith  hot-water  heaters;  some  are  placed  with 
sheet-iron  partition  back  of  the  rear  seat  in  the  rear  end  of  the 
car,  and  others  are  located  in  a  separate  enclosure,  adjoining  the 
toilet  room.  All  cars  are  equipped  with  the  storage  air-brake 
system  furnished  by  the  Magann  Air  Brake  Company.  The  air 
reservoirs  are  charged  from  a  large  storage  tank,  set  between 
the  two  tracks  at  Jenison,  900  ft.  from  the  power  house. 

Ham  sand-boxes  are  on  all  cars  and  work  effectively.  The  Bever- 
ly wheel  hand  brake  is  also  provided.  The  car  seats  are  from  the 
Hale  &  Kilburn  Manufacturing  Company,  and  are  of  the  well- 
known  high-back,  "walkover"  type.  The  short  cars  (41  ft.)  are 
provided  with  rattan  seats,  and  the  long  cars  (47  ft.)  have  a  hand- 
some plush  covering.  The  shorter  cars  seat  46  people  and  have 
wide  aisles.  The  company  has  recently  ordered  five  50-ft.  passen- 
ger cars,  which  is  proof  that  the  long  cars  are  considered  best 
suited  for  its  interurban  business.  It  is  confidently  expected  that 
trains  of  two  cars  will  be  necessary  for  handling  the  summer 
business.  Ultimately  the  shorter  cars  will  run  during  that  part 
of  the  day  when  travel  is  light. 

The  freight  equipment  consists  of  three  35-ft.  cars.  The  com- 
pany also  has  six  30-ft.  gondolas  and  a  Ruggles  rotary  snow 
plow. 

The  rates  for  freight  are  low,  ranging  from  2l/2  cents  to  23  cents 
per  100  lbs.,  dependent  upon  distance,  rate  basis  and  classification. 
The  express  rates  vary  from  20  cents  for  a  package  weighing  not 
more  than  10  lbs.  to  45  cents  for  packages  weighing  from  50 
lbs.  to  100  lbs.  Over  100  lbs.  a  rate  of  45  cents  per  hundred  is 
made.  These  rates,  however,  vary  somewhat,  dependent  upon  the 
distance,  classification  and  risk,  while  on  the  Grand  Rapids  Rail- 
way Company's  tracks  freight  cars  operate  on  a  mileage  basis. 

Village  franchises  call  for  a  rate  not  to  exceed  ij^  cents  per 
mile  for  carrying  passengers,  with  no  fare  accepted  less  than  5 
cents,  but  the  steam  railroad  competitor  has  recently  reduced  its 
rates,  and  as  a  result  the  interurban  company  is  making  special 
rates  during  certain  hours  of  the  day,  when  the  steam  road  has 
trains  moving  between  terminal  points.  For  track  privileges  in 
Grand  Rapids  the  interurban  company  receives  2  cents  on  every 
fare  in  either  direction  on  local  or  interchanged  traffic,  free  trans- 
fers being  given,  and  the  local  Grand  Rapids  road  provides  train 
crew  and  power,  furnishing  and  maintaining  the  track. 

The  Grand  Rapids,  Holland  &  Lake  Michigan  Railway  was 
financed  and  built  by  the  Detroit  Construction  Company,  of  De- 
troit, of  which  John  Winter  is  president.  The  electrical  engineer- 
ing work  was  under  the  direction  of  W.  D.  Ray,  at  that  time  elec- 
trical engineer  for  the  Detroit  Construction  Company. 

The  contract  for  the  complete  power  plant,  including  the  build- 


ing, was  awarded  to  the  Arnold  Electric  Power  Station  Company, 
of  Chicago,  and  this  part  of  the  work  was  done  in  accordance 
with  plans  and  specifications  submitted  by  the  Arnold  Company. 



Important  Massachusetts  Decision 

The  Board  of  Railroad  Commissioners  of  Massachusetts  reached 
a  decision  of  far-reaching  importance  at  a  hearing  held  on  March 
7  in  reference  to  the  Waltham  Street  Railway  location.  A  contro- 
versy over  the  matter  has  existed  for  many  months  between  the 
Waltham  and  Newton  and  Lexington  and  Boston  street  railway 
companies.  The  decision  disapproves  of  the  relocation  of  tracks, 
and  sends  the  matter  back  to  the  board  of  Aldermen  in  Waltham. 
A  history  of  the  case  is  given  in  the  decision  as  follows: 

"Petition  of  the  Waltham  Street  Railway  Company  for  approv- 
al of  location  of  tracks  for  its  railway,  and  of  relocation  and  rev- 
ocation of  tracks  of  other  railways  in  the  city  of  Waltham. 

"The  Newton  and  Lexington  &  Boston  street  railway  com- 
panies and  certain  owners  of  abutting  real  estate  appeared  as  re- 
monstrants. The  Waltham  Street  Railway  Company  was  organ- 
ized early  in  1900  under  the  general  law  to  construct  a  railway  in 
the  cities  of  Waltham  and  Newton.  At  this  time  there  were  cer- 
tain communities  in  each  of  these  cities  which  were  not  served 
by  any  street  railway,  and  which  were  desirous  of  such  accommo- 
dation. There  was  thus  left  open  a  field  for  legitimate  enterprise. 
Locations  were  secured  by  the  new  company  in  Waltham,  and 
several  miles  of  railway  constructed  by  it. 

"The  advent  of  the  Waltham  company  in  Newton  awoke  the 
companies  already  operating  there  to  clearer  views  of  public  needs 
and  unwonted  activity  in  seeking  locations.  The  Newton  com- 
pany at  once  offered  to  build  an  extension,  which  up  to  that  time 
it  had  declined  to  build,  on  the  ground  that  it  would  not  pay. 
The  Waltham  company  having  thus  lost  the  opportunity  of  reach- 
ing Boston  by  way  of  Newton,  sought  to  do  so  by  extending  its 
railway  in  Waltham  over  two  routes — the  one  through  Linden, 
Beaver  and  Quince  Streets  and  Trapelo  Road  to  the  Waverley  line, 
highways  in  which  there  were  no  existing  tracks;  the  other 
through  Main  Street  to  the  Watertown  line,  a  highway  in  which 
there  was  already  a  single  track  of  the  Newton  &  Boston  Com- 
pany. Locations  were  granted  for  both  routes,  the  new  company 
evidently  enjoying  popular  favor.  The  ofder  granting  these  loca- 
tions came  before  the  Railroad  Commission  for  approval.  In  the 
decision  of  that  case  it  was  said:  'The  location  granted  parallels 
for  a  considerable  distance  the  line  long  maintained  and  operated 
by  the  Newton  company.  If  it  were  shown  that  the  purpose  of 
this  petitioner  was  in  the  main  competition  involving  the  parallel- 
ing of  tracks  already  sufficient  in  number,  and  the  division  of 
business  with  an  established  company,  we  should  deem  the  enter- 
prise entirely  inconsistent  with  the  public  interests.  The  evils  of 
the  unnecessary  capitalization  sure  to  follow  would  more  than  off- 
set the  doubtful  advantages  of  a  probably  short-lived  competition. 
*  *  *  The  question  is  whether  the  facts  here  present  a  case 
of  that  kind.  The  petitioner  has  already  constructed  a  consider- 
able system  of  railway,  serving  a  different  public  from  that  reached 
by  the  Newton  company;  and  there  is  ground  for  the  claim  that 
the  parallel  of  the  railway  of  the  latter  company  in  Main  Street, 
at  least  for  the  distance  between  Weston  and  Linden  Streets,  is 
a  necessary  incident  of  a  legitimate  extension  of  its  enterprise.' 

"On  account  of  irregularities  in  the  proceedings  the  order  of 
location  was  disapproved.  The  present  grant  is  in  substance 
the  same  as  that  considered  in  a  prior  order.  It  gives  a  location 
to  the  Waltham  company  in  streets  unoccupied  by  other 
tracks,  and  in  Main  Street  parallel  to  the  Newton  company. 

"As  indicated  in  the  former  decision,  we  believe  that  the  grant 
to  the  Waltham  company  of  the  locations  necessary  to  secure 
to  it  a  continuous  line  to  the  Waverley  boundary  was  justified  by 
the  circumstances  then  existing. 

"But  the  present  order,  like  the  former,  grants  a  location  to  the 
Waltham  company  further  paralleling  the  railway  of  the  Newton 
company  in  Main  Street,  from  Linden  Street  to  the  Watertown 
line.  We  are  satisfied  that  the  main  purpose  of  this  grant  was 
the  enlargement  of  the  field  for  competition.  It  seems  to  us  that 
the  advantage  to  be  realized  from  the  safer  and  better  operation 
of  the  two  tracks  to  Watertown  Square,  through  the  ownership 
and  control  of  one  company,  decidedly  outweighs  in  this  instance 
any  advantage  to  be  gained  from  competition,  and  that  therefore 
this  location  ought  not  to  have  been  granted  without  first  giving 
the  Newton  company  the  opportunity  to  change  its  service  from 
single  to  double  track.  We  must  therefore  decline  to  approve  the 
location  in  Main  Street  from  Linden  Street  to  the  Watertown 
line.  The  Newton  company  now  offers  to  furnish  the  double-track 
service,  and  to  make  suitable  arrangement  for  carrying  patrons 
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of  the  Waltham  company  to  Watertown  Square  without  change 
of  cars  or  increased  fare.  This  offer  of  the  Newton  company  was 
not  before  the  Board  of  Aldermen. 

"Much  stress  was  laid  by  counsel  in  argument  that  the  tenure 
of  street  railway  location  is  practically  secure.  Though  in  legal 
effect  such  locations  are  but  revocable  rights,  the  law  does  not 
contemplate  trifling  with  them  or  wanton  attacks  upon  the  capital 
invested  under  them.  On  the  other  hand,  it  does  contemplate 
that  the  public  service  which  companies  undertake  shall  be  proper- 
ly performed,  and  to  this  end  the  public  control  over  the  highways 
is  retained.  A  location  does  not  forever  devote  to  a  company's 
use  a  particular  place  in  the  streets,  or  necessarily  create  a 
monopoly  of  the  public  service.  The  foundation  for  confidence  in 
street  railway  investments  is  the  knowledge  that  the  demand  for 
convenient  methods  of  travel  must  be  a  continuing  demand, 
affording  a  permanent  basis  for  business  enterprise,  coupled  with 
the  faith  that  fair  treatment  will  be  accorded  to  private  interests 
by  those  in  charge  of  public  rights. 

"Objections  were  made  to  certain  physical  conditions  created 
under  this  grant.  These  are  matters  which  can  readily  be  rem- 
edied, and  it  is  to  be  taken  for  granted  that  they  will  be  remedied 
by  suitable  action  on  motion  of  the  parties  interested. 

"It  has  been  contended  that  the  action  of  the  Board  of  Alder- 
men in  imposing  upon  the  Newton  company  certain  expenditures 
in  connection  with  the  relocation  of  its  tracks  is  unreasonable 
and  illegal.  The  statute  authorizes  an  apportionment  of  the  ex- 
pense of  alteration  of  tracks  between  the  parties,  as  justice  may 
require.  No  company  can  properly  build  a  railway  upon  the  as- 
sumption that  it  will  never  have  to  change  the  position  of  its 
tracks.  To  the  extent  that  this  order  imposes  upon  the  Newton 
company  simply  the  expense  necessarily  incident  to  the  moving 
of  its  track  it  is  not  open  to  criticism.  It  has  been  contended 
that  the  provisions  of  law  relating  to  acceptance  of  locations  ap- 
ply to  cases  of  alteration  of  tracks.  Such  a  construction  would 
destroy  the  usefulness  of  this  provision.  The  attitude  of  the  New- 
ton company  at  the  time  of  the  grant  has  been  kept  -in  mind." 

The  Board  recommends  a  traffic  arrangement  whereby  but  one 
line  be  operated  through  Main  Street  between  Linden  and 
Weston  Streets. 



Polyglot  Circuit-Breaker  Catalogue 

The  Cutter  Electrical  &  Manufacturing  Company,  of  Philadel- 
phia, maker  of  Keystone  instruments,  has  just  published  a  "polyglot 
catalogue"  descriptive  of  the  I.  T.  E.  circuit-breaker.  This  is  prob- 
ably the  most  complete  circuit-breaker  catalogue  ever  published, 
and  the  translation  of  it  into  French,  German  and  Spanish  has 
occupied  more  than  a  year.  The  difficulty  of  translating  tech- 
nical electrical  terms  into  foreign  languages,  particularly  into  Span- 
ish, is  very  great,  and  no  effort  or  expense  has  been  spared  by  the 
company  to  make  the  work  as  free  from  error  as  possible.  The 
information  given  is  very  complete,  and  includes  the  dimensions 
in  inches  centimeters,  and  the  weights — net,  tare  and  gross — in 
pounds,  and  also  in  kilograms.  Only  those  who  have  had  experi- 
ence with  compilations  of  this  kind  understand  the  care  required  in 
publishing  such  a  catalogue,  and  can  appreciate  the  importance  of 
it.    It  should  be  of  great  use  to  the  company's  foreign  customers. 

—  

A  New  Railway  Supply  Company 

C.  J.  Harrington,  of  New  York,  who  is  well  known  to  all  rail- 
way men  throughout  the  country,  and  has  been  connected  with 
the  supply  business  for  a  large  number  of  years,  has  opened  an  office 
for  himself  at  15  Cortlandt  Street.  Mr.  Harrington  is  now  pre- 
pared to  take  orders  for  machinery  and  general  supplies  of  all  kinds 
for  electric  railway,  light  and  telephone  service.  Among  other 
manufacturers  whom  Mr.  Harrington  will  represent,  he  will  have 
the  exclusive  territorial  agency  for  the  Heil  Rail-Joint  Welding 
Company,  of  Milwaukee;  the  General  Equipment  Company,  of 
Camden,  N.  J. ;  the  United  States  Fender  Company,  of  Camden, 
N.  J. ;  and  the  New  Century  Car-Heater  Company,  of  Jersey 
City,  N.  J. 



Storage  Battery  Cars  in  New  York 

In  a  list  of  the  lines  in  New  York  City,  to  be  changed  to  electric 
traction  under  the  new  plans  of  the  Metropolitan  Street  Railway 
Company,  the  Thirty-Fourth  Street  crosstown  line,  which  is  now 
using  storage  batteries,  was  included,  with  the  note  that  this  would 
probably  be  changed  to  the  conduit  system.  This,  however,  was 
erroneous,  as  the  company  is  not  planning  any  change  in  the  mo- 
tive power  of  this  line. 


Old  Age  and  Disability  Pensions  on  the  Metropolitan 
Street  Railway  Company 


There  was  posted  on  March  6  in  the  twenty-six  car  houses,  stables 
and  power  houses  of  the  Metropolitan  Street  Railway  Company 
throughout  Manhattan  a  notice  from  President  Vreeland  to  all 
employees,  announcing  the  establishment  of  a  pension  system  for 
the  superannuated  employees  of  the  concern.  This  is  the  final 
step  in  the  system  inaugurated  by  President  Vreeland  when  he 
took  charge  of  the  Metropolitan  for  elevating  the  status  of  its 
15,000  employees. 

The  notice,  which  sets  forth  the  main  features  of  the  system, 
is  as  follows : 

METROPOLITAN  STREET  RAILWAY  COMPANY, 
Office  of  the  President. 

New  York,  March  6,  1902. 
To  All  Employees:  The  plan  I  have  long  had  in  mind  of  establishing  a 
pension  system  for  the  relief  of  the  superannuated  employees  of  this  com- 
pany, members  of  the  Metropolitan  Street  Railway  Association,  whose  annual 
maximum  wages  have  not  exceeded  $1,200  per  annum,  has  finally  been  per- 
fected and  will  be  put  into  effect  on  or  before  July  1.  The  specific  regulations 
are  now  being  drafted,  and  will,  in  due  course,  be  distributed  for  your  further 
information. 

This  pension  system  provides  for  voluntary  and  involuntary  retirement  of 
all  employees  so  included,  between  the  ages  of  65  and  70,  after  twenty-five 
years  service  in  the  Metropolitan  Street  Railway  Company  or  any  of  its 
constituent  companies.  Employees  benefited  by  the  system  will  be  of  two 
classes : 

Eirst. — All  employees  who  have  attained  the  age  of  70  years,  who  have  been 
continuously  in  such  service  for  twenty-five  years  or  more,  preceding  such 
date  of  maturity;  and 

Second. — All  employees  from  65  to  69  years  of  age,  who  have  been  twenty- 
five  years  or  more  in  such  service,  who  in  the  opinion  of  the  trustees  of  the 
pension  have  become  physically  disqualified. 

All  employees  of  70  years  will  be  considered  to  have  attained  a  maximum 
age  allowed  for  active  service,  and  vv.ll  be  retired  by  age  limit,  while  those 
whose  ages  range  from  65  to  69  may,  upon  examination,  be  retired  under  pen- 
sion if  found  incapable. 

The  pension  allowance  to  such  retired  employees  shall  be  upon  the  fol- 
lowing basis: 

(a)  . — If  service  has  been  continuous  for  thirty-five  years  or  more,  40  per 
cent  of  the  average  annual  wages  for  the  ten  previous  years. 

(b)  . — If  service  has  been  continuous  for  thirty  years,  30  per  cent  of  the 
average  annual  wages  for  the  ten  previous  years. 

(c)  . — If  service  has  been  continuous  for  twenty-five  years,  25  per  cent  of 
the  average  annual  wages  for  the  ten  previous  years. 

The  fund  from  which  payments  will  be  made  will  be  appropriated  each 
year  by  the  company  and  employees  will  not  be  required  to  contribute  to  it. 

My  object  in  establishing  this  department  is  to  preserve  the  future  welfare 
of  aged  and  infirm  employees  and  to  recognize  efficient  and  loyal  service. 

H.  H.  Vreeland, 

President  and  General  Manager. 

In  speaking  of  the  matter  President  Vreeland  said: 

"This  plan  has  been  in  contemplation  for  a  long  time — in  tact 
I  had  it  in  mind  when  I  took  charge  of  the  twenty  odd  s'.reet 
railways  making  up  the  present  Metropolitan  system.  I  then 
found  that  there  was  a  singular  lack  of  unity  of  interests  among 
the  men  employed  on  the  various  lines  throughout  the  city,  due 
to  the  slipshod  manner  in  which  this  force  was  recruited  and  to 
the  lack  of  any  means  of  social  intercourse. 

"It  was  apparent  that  among  men  brought  together  by  the 
recruiting  methods  then  in  existence  social  intercourse  for  mutual 
benefit  and  improvement  was  practically  impossible  on  account 
of  the  brevity  and  uncertainty  of  the  tenure  of  employment,  and 
my  first  efforts  were  directed  to  correcting  this  instability.  I 
found  that  men  were  employed  in  a  majority  of  instances  through 
political  influences,  and  with  very  little  reference  to  their  capacity 
or  adaptability  to  the  work  they  were  expected  to  perform,  with 
the  natural  result  that  discharges  among  4000  men  amounted  to 
about  300  a  month.  Immediately  a  reformation  in  the  recruiting 
methods  was  inaugurated  and  the  Metropolitan  began  to  select 
its  labor  in  the  open  market,  where  it  secured  the  best  that  was 
offered,  making  character,  health  and  intelligence  the  only  quali- 
fications necessary  in  order  to  enter  the  ranks.  k 

"Within  a  year  the  results  of  this  reform  began  to  manifest 
themselves  in  all  directions,  and  while  the  number  of  operatives 
was  rapidly  increased,  the  number  of  discharges  steadily  decreased, 
until  they  were  diminished  to  as  many  in  a  month  as  had  pre- 
viously occurred  in  a  single  day. 

"Coincident  to  the  reform  in  recruiting  there  was  developed  a 
system  of  discipline  at  once  rigid  and  equal.  No  man  was  to  be 
deprived  of  his  employment  without  a  hearing,  and  for  reasons 
which  were  explained  to  him,  and  the  arbitrary  power  of  small 
officials  was  curtailed  and  centralized.  My  men  grew  in  dignity, 
responsibility  and  efficiency,  and  the  time  was  ripe  for  furnishing 
some  means  of  social  amusement  and  benefit.  Then  came  into 
existence,  through  the  action  of  the  men  themselves,  the  Metro- 
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politan  Street  Railway  Association,  which  is  justly  regarded  as  the 
most  unique  organization  of  its  kind  in  existence.  It  is  unpatron- 
ized  by  the  corporation  whose  property  it  operates,  it  pays  its 
own  bills,  nurses  its  own  sick,  and  buries  its  own  dead  on  a  sys- 
tem devised  by  a  board  of  trustees  of  its  own  election,  and  is  in 
fact  the  cheapest  and  promptest  known  insurance.  During  the 
brief  term  of  its  existence  it  has  collected,  distributed  and  invested 
(in  the  securities  of  the  properties  its  members  operate)  over 

$100,000. 

"Its  main  objects  are  to  secure  to  its  members  free  medical  at- 
tendance, one-half  of  the  wages  in  case  of  illness,  and  $300  in  case 
of  death.  These  purely  material  benefits,  to  say  nothing  of  the 
monthly  entertainments,  theatrical,  athletic,  musical  and  instruct- 
ive, are  secured  to  members  at  an  expense  of  50  cents  a  month. 

"It  has  a  library  of  over  1500  books,  and  there  are  pool  tables 
and  other  means  of  recreation,  representing  an  outlay  of  about 
$8,000. 

"The  history  of  this  association  furnishes  evidence,  if  any  be 
needed,  that  freedom  and  opportunity  with  workingmen  will  in- 
evitably bear  more  fruit  than  sympathetic  patronage. 

"This  reform  in  the  recruiting  methods  of  the  Metropolitan 
Company,  steadying  as  it  did  the  employment  in  a  single  com- 
munity of  over  15,000  able-bodied  wage-earners,  was  an  immense 
civic  service,  to  which  very  little  attention  has  been  paid.  If  one 
considers  the  fact  which  census  statistics  lately  promulgated  that 
every  able-bodied  workingman  has  at  least  six  individuals  de- 
pending on  him  for  support,  and  that  we  have  over  15,000  men  in 
our  employment,  some  idea  can  be  had  of  the  steadying  influence 
at  work  among  a  class  which  ten  years  ago  was  denominated 
'miscellaneous  labor,'  and  which  is  now  organized  into  a  craft. 
Broadly  viewed,  the  application  of  this  pension  system  will  affect, 
directly  and  indirectly,  at  least  105,000  persons  in  the  City  of  New 
York." 

In  discussing  the  class  of  men  that  are  to  be  benefited  by  this 
pension  system,  Mr.  Vreeland  said  that  in  the  Metropolitan  Street 
Railway  Company  all  the  non-laborious  and  desirable  positions 
in  the  various  car  houses  and  stables — switching-tending,  transfer 
agencies  and  the  like — are  given,  as  a  matter  of  rank,  to  those 
longest  in  the  service,  so  that  between  the  time  of  a  man's  highest 
efficiency  (during  which  the  association  takes  care  of  accidents 
to  life  and  health)  and  the  age  of  retirement  the  company  looks  out 
for  him  by  adjusting  him  in  the  system  to  work  he  can  comfort- 
ably and  efficiently  perform. 



Ohio  Roads  Cannot  Claim  Steam  Privileges 


The  Ohio  Supreme  Court  has  upheld  Judge  Ferris  of  the  Hamil- 
ton County  Probate  Court  and  the  judges  of  the  Circuit  Court,  in 
a  decision  to  the  effect  that  a  street  railway  cannot  claim  steam  rail- 
road privileges  of  any  sort.  The  case  was  that  of  the  Cleveland  & 
Cincinnati  Traction  Company  against  the  city  of  Cincinnati.  The 
corporation  was  organized  by  Hon.  Powel  Crosley,  of  Cincinnati, 
to  build  a  road  from  Cleveland  to  Cincinnati,  and  it  undertook  to 
condemn  a  right  of  way  over  Spring  Grove  Avenue  to  Longworth 
and  Vine  streets,  Cincinnati.  The  city  resisted  on  the  ground  that 
the  company  was  really  a  steam  railroad,  no  matter  what  the  in- 
corporation papers  showed.  The  Probate  Court  held  against  the 
company,  and  the  judgment  was  affirmed  in  the  Common  Pleas  and 
Circuit  courts.  Mr.  Crosley  maintained  that  his  company  was 
organized  as  a  railroad  company,  steam  railroad,  so-called,  though 
steam  is  not  expressly  named  as  a  motive  power  anywhere  in  the 
statute.  He  claimed  it  was  authorized  by  section  3283  to  pur- 
chase and  to  receive  by  donations  private  property  for  rights  of 
way. 

By  section  3281  it  was  authorized,  on  failure  to  agree  with  the 
owner  to  condemn  private  property  for  rights  of  way,  etc.,  and  it 
was  authorized  by  section  3283,  on  failure  to  agree  with  the  public 
authorities,  to  condemn  the  right  to  use  and  occupy  public  prop- 
erty, to  use  the  language  of  the  statute,  "any  public  street,  alley, 
way  or  ground  of  any  kind,  or  any  part  thereof,"  in  the  Probate 
Court. 

It  is  said  that  unless  Mr.  Crosley  can  prevail  on  the  Board  of 
Legislation,  his  company  is  barred  from  the  streets  of  Cincinnati 
in  view  of  the  decision. 



New  York  Railroad  Club 


The  next  regular  meeting  of  the  New  York  Railroad  Club  will 
be  held  at  349  Madison  Avenue,  on  Thursday,  March  20,  at  8 
p.  m.  The  paper  of  the  evening  will  be  entitled  "Some  Principles 
of  Railway  Regulation,"  and  will  be  presented  by  H.  T.  Newcomb, 
editor  of  The  Railway  World. 


The  Decision  in  the  Detroit  Three-Cent  Fare  Case 


The  following  is  a  complete  report  of  the  decision,  referred  to 
in  our  last  issue,  of  the  Supreme  Court  of  the  United  States,  in 
the  case  of  the  city  of  Detroit,  William  C.  Maybury,  Mayor,  and 
Charles  Flowers,  Corporation  Counsel,  appellants,  vs.  The  De- 
troit Citizens'  Street  Railway  Company.  This  is  popularly  known 
as  the  "3-cent  fare  case,"  and  is  in  favor  of  the  company.  The 
case  came  before  the  Supreme  Court  in  the  form  of  an  appeal  from 
the  Circuit  Court  of  the  United  States  for  the  Eastern  District  of 
Michigan. 

The  opinion  which  was  delivered  March  3,  1902,  was  as  follows: 
OPINION 

The  bill  in  this  suit  was  filed  by  the  railway  company  for  the 
purpose  of  obtaining  an  injunction  to  restrain  the  city  of  De- 
troit and  the  individual  defendants  from  enforcing  certain  ordi- 
nances of  the  Common  Council  of  the  city,  adopted  in  1899,  reduc- 
ing the  rates  of  fare  on  the  various  city  railways  of  the  com- 
plainant and  providing  for  transfers  of  passengers  from  one  route 
to  another  on  payment  of  one  fare  of  5  cents,  on  the  ground  that 
such  ordinances  were  violations  of  the  Federal  Constitution,  be- 
cause they  impaired  the  obligation  of  contracts  theretofore  en- 
tered into  between  the  city  and  the  various  predecessors  of  the 
complainant.  The  Circuit  Court  granted  a  decree  perpetually 
enjoining  the  defendants  as  prayed  for,  and  they  have  appealed 
therefrom  to  this  court. 

As  further  ground  for  equitable  jurisdiction,  the  complainant, 
after  setting  up  in  the  bill  its  alleged  contracts  with  the  city,  and 
the  attempted  violation  thereof  by  the  latter,  made  the  following 
averments : 

Your  orator  further  shows  unto  the  court  that  as  owner  and  lessee  it  is 
now  engaged  in  the  operation  of  upwards  of  135  miles  of  street  railways  in  the 
streets  of  the  city  of  Detroit;  that  in  such  operation  it  has  in  use  upwards  of 
400  street  cars,  which  are  propelled  by  electricity,  and  has  in  its  employ,  en- 
gaged in  such  operation,  upwards  of  1000  men  as  motormen  and  conductors; 

that  it  carries  an  average  of   *  thousand  passengers  per  day  over  the 

lines  owned  and  operated  by  it;  that  under  and  by  virtue  of  the  provisions  of 
said  ordinances,  Exhibits  A,  B,  C,  D  and  E,  and  the  obligation  of  your 
orator  to  carry  such  passengers  as  may  offer  themselves  for  carriage,  it  will 
be  subjected  to  innumerable  demands  upon  the  part  of  the  traveling  public  to 
sell  to  such  persons  as  may  make  such  demands  tickets  in  accordance  with  the 
provisions  of  said  ordinances,  Exhibits  A,  B,  C,  D  and  E,  and  to  issue  as 
provided  and  required  thereby,  and  to  accept  and  carry  such  passengers  and 
transfer  the  same  at  the  rates  of  fare  fixed  by  said  ordinances;  that  on  your 
orator's  refusal  to  comply  with  such  demands  and  requests  your  orator  may 
be  subjected  to  numerous  actions  at  law  by  persons  so  refused,  and  to  an- 
noyance, litigation  and  loss  by  reason  thereof;  that  the  said  city  of  Detroit  will 
seek  and  now  seeks  and  threatens  and  intends  by  such  power  and  authority 
as  it  may  possess  and  by  vexatious  legal  proceedings  to  compel  your  orator 
to  comply  with  the  provisions  of  said  ordinances,  Exhibits  A,  B,  C,  D  and 
E,  and  as  a  result  your  orator  will  be  put  to  a  great  loss,  damage,  hindrance 
and  annoyance  in  the  transaction  of  its  business,  which  it  is  entitled  to  carry 
on  without  such  suits,  litigation,  actions,  annoyance,  hindrance,  loss  and 
damage. 

That,  in  full  reliance  upon  its  right  to  charge  the  full  rates  of  fare  fixed 
by  the  various  contracts  and  grants  hereinbefore  referred  to,  and  for  the 
purpose  of  procuring  such  money  as  it  was  necessary  that  it  should  have 
for  the  construction,  maintenance,  repairing,  and  reconstruction  and  oper- 
ation of  the  various  lines  of  railway  hereinbefore  described,  it  issued  its 
bonds  and  borrowed  thereon  the  money  so  needed;  that  your  orator  and  its 
predecessors  have  issued  for  the  purposes  aforesaid  bonds  amounting  in  the 
aggregate  to  $8,200,000,  payable  in  gold  coin,  with  semi-annual  interest  at  the 
rate  of  five  per  cent  per  annum;  that  many  of  said  bonds  mature  and  will 
be  due  and  payable  within  the  next  three  years,  and  it  will  be  necessary  for 
your  orator  to  borrow  a  considerable  amount  of  money  to  assist  in  the 
payment  and  retirement  of  said  bonds,  by  the  issue  of  bonds  of  the  same 
character;  that  all  of  said  bonds  outstanding  are  secured  by  mortgages 
given  at  various  dates,  by  the  terms  of  which  all  of  the  property,  rights, 
privileges  and  franchises  of  your  orator,  its  lessors  and  predecessors,  in- 
cluding the  franchises  or  rights  fixed  by  the  said  various  contracts  and 
grants  to  charge  the  rates  of  fare  therein  named,  together  with  all  the  tolls, 
fares,  issues,  earnings  and  profits  arising  therefrom,  have  been  mortgaged  to 
trustees  therein  named  for  the  use  and  benefit  and  security  of  the  holders 
of  such  bonds;  that  said  bonds  have  been  sold  to  parties  purchasing  the 
same  in  the  full  faith  and  belief  that  your  orator,  its  lessors  and  predecessors 
and  grantors,  had  the  right  to  charge  the  full  rates  of  fare  fixed  by  the  various 
contracts  and  grants  without  any  right  upon  the  part  of  the  said  city  of  De- 
troit, or  of  any  other  person,  corporation,  or  authority  to  interfere  with,  lessen, 
reduce  or  impair  the  same,  and,  the  said  right  to  have  and  receive  the  rates  of 
fare  so  fixed  being  so  mortgaged  as  a  part  of  the  security  for  the  payment 
of  said  bonded  indebtedness,  the  action  of  said  city  by  the  adoption  of  the 
ordinances,  Exhibits  A  and  B,  is  an  impairment  of  the  obligation  of  said 
contract  as  against  the  rights  of  said  bondholders  under  and  by  virtue  of  the 
security  created  by  said  various  mortgages  and  in  contravention  of  said  sec- 
tion 10  of  article  1  of  the  Constitution  of  the  United  States. 

Complainant  also  averred  in  its  bill  the  granting  of  consent  by 
the  city  to  its  predecessors  to  lay  tracks  in  the  streets  and  charge 

*  Blank  in  official  copy  of  decision. — [Eds.] 
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tolls  at  the  rates  named  in  certain  ordinances,  for  transporting 
passengers,  and  the  due  assignments  by  the  various  companies 
of  all  such  rights,  by  purchase  or  lease  to  the  complainant,  and 
the  defendant  by  its  answer  makes  no  issue  as  to  the  validity  of 
such  assignments  or  the  ownership  by  complainant  of  all  the  in- 
terests of  the  former  companies  in  the  contracts  and  ordinances 
set  forth  in  the  bill. 

The  answer  admits  the  passage  by  the  Common  Council  of  the 
ordinances  of  1899,  reducing  the  rates  of  fare  on  the  roads  oper- 
ated by  the  complainant,  and  also  admits  that  the  city  intends  to 
compel  the  complainant  to  comply  with  the  provisions  of  such 
ordinances,  which  the  defendants  aver  are  valid  because,  as  they 
claim,  the  former  ordinances  did  not  constitute  a  contract  as  to 
rates  of  fare  which  could  not  be  altered  by  the  city. 

This  litigation  arises  out  of  the  different  construction  placed  by 
the  parties  upon  the  statutes  of  Michigan,  called  respectively  the 
Tram-railway  Act  and  the  Street-railway  Act,  and  the  various 
amendments  of  those  acts,  and  also  out  of  the  different  claims  of 
the  parties  as  to  the  character  and  validity  of  the  ordinances 
passed  by  the  Common  Council  subsequently  to  the  passage  of 
those  statutes. 

The  Tram-railway  Act  was  passed  in  1855,  and  the  Street-rail- 
way Act  in  1867.  Prior  to  the  amendment  in  1861,  made  to  the 
former  act,  there  was  no  authority  for  the  incorporation  of  street 
railways,  and  in  the  year  named  that  act  was  amended  by  adding 
sections  33  and  34,  which  are  as  follows: 

Sec.  33.  It  shall  be  competent  for  parties  to  organize  companies  under 
this  act  to  construct  and  operate  railways  in  and  through  the  streets  of  any 
town  or  city  in  this  State. 

Sec.  34.  All  companies  or  corporations  formed  for  such  purposes  shall 
have  the  exclusive  right  to  use  and  operate  any  street  railways  constructed, 
owned  or  held  by  them :  Provided,  that  no  such  company  or  corporation 
shall  be  authorized  to  construct  a  railway  under  this  act  through  the  streets 
of  any  town  or  city  without  the  consent  of  the  municipal  authorities  of  such 
town  or  city,  and  under  such  regulations  and  upon  such  terms  and  condi- 
tions as  said  authorities  may  from  time  to  time  prescribe. 

In  1867  the  above  section  34  was  further  amended  by  adding 
an  additional  proviso,  as  follows: 

Provided  further,  that  after  such  consent  shall  have  been  given  and 
accepted  by  the  company  or  corporation  to  which  the  same  is  granted,  such 
authorities  shall  make  no  regulations  or  conditions  whereby  the  rights  or 
franchises  granted  shall  be  destroyed  or  unreasonably  impaired,  or  such  com- 
pany or  corporation  be  deprived  of  the  right  of  constructing,  maintaining 
and  operating  such  railway  in  the  streets  in  such  consent  and  grant  named 
pursuant  to  the  terms  thereof. 

These  sections  of  the  Tram-railway  Act,  it  will  be  seen,  made 
no  special  provisions  as  to  rates  of  fare,  and  there  were  no  other 
sections  of  the  act  which  did.  The  last  amendment,  above  set 
out,  of  section  34  was  passed  March  27,  1867,  or  twenty-two  days 
after  the  passage  of  the  original  Street-railway  Act,  March  5, 
1867. 

The  provisions  of  the  Street-railway  Act  material  in  this  con- 
troversy are  as  follows: 

Sec.  13.  Any  street  railway  corporation  organized  under  the  provisions 
of  this  act  may  with  the  consent  of  the  corporate  authorities  of  any  city  or 
village  given  in  and  by  an  ordinance  or  ordinances  duly  enacted  for  that 
purpose  and  under  such  rules,  regulations  and  conditions  as  in  and  by  such 
ordinance  or  ordinances  shall  be  prescribed,  construct,  use,  maintain  and 
own  a  street  railway  for  the  transportation  of  passengers  in  and  upon  the 
lines  of  such  streets  and  ways  in  said  city  or  village  as  shall  be  designated 
and  granted  from  time  to  time  for  that  purpose  in  the  ordinance  or  ordinances 
granting  such  consent,  but  no  such  railway  company  shall  construct  any  rail- 
way in  the  streets  of  any  city  or  village  until  the  company  shall  have  ac- 
cepted in  writing  the  terms  and  conditions  upon  which  they  are  permitted  to 
use  said  streets;  and  any  such  company  may  extend,  construct,  use  and  main- 
tain their  road  in  and  along  the  streets  or  highways  of  any  township  ad- 
jacent to  said  city  or  village  upon  such  terms  and  conditions  as  may  be  agreed 
upon  by  the  company  and  the  Township  Board  of  the  township,  which  agree- 
ment and  the  acceptance  by  the  company  of  the  terms  thereof  shall  be  re- 
corded by  the  Township  Clerk  in  the  records  of  his  township.    *   *  * 

Sec.  14.  After  any  city,  village  or  township  shall  have  consented  as  in  this 
act  provided  to  the  construction  and  maintenance  of  any  street  railways  there- 
in, or  granted  any  rights  and  privileges  to  any  such  company,  and  such  con- 
sent and  grant  have  been  accepted  by  the  company,  such  township,  city  or 
village  shall  not  revoke  such  consent,  nor  deprive  the  company  of  the  rights 
and  privileges  so  conferred. 

Sec.  15.  Any  street  railway  company  may  also  purchase  and  acquire  at 
public  or  private  sale,  whether  judicial  or  otherwise,  or  may  hire  any  street 
railway  in  any  city,  village  or  township  owned  by  any  other  corporation  or 
company,  together  with  the  real  and  personal  estate  belonging  thereto,  and  the 
rights,  privileges  and  franchises  thereof,  and  may  use,  maintain  and  complete 
such  road,  and  may  use  and  enjoy  the  rights,  privileges  and  franchises  cf  such 
company  and  upon  the  same  terms  as  the  company  whose  road  and  fran- 
chises were  so  acquired  might  have  done.  Every  railway  company  may  also 
purchase,  hold,  own  or  take  upon  lease  such  real  estate,  barns,  stables,  build- 
ings, fixtures  as  may  be  necessary  for  the  use  and  business  of  their  road;  and 
the  whole  or  any  part  thereof,  together  with  their  railway  fixtures,  property 
and  appurtenances,  rights,  privileges  and  franchises,  may  sell,  lease,  dispose 


of,  pledge  or  mortgage  whenever  the  corporation  may  deem  it  expedient  so 
to  do. 

Sec.  20.  The  rates  of  toll  or  fare  which  any  street  railway  may  charge  for 
(he  transportation  of  persons  or  passengers  over  their  road  shall  be  estab- 
lished by  agreement  between  said  company  and  the  corporate  authorities  of 
the  city  or  village  where  the  road  is  located,  and  shall  not  be  increased 
without  the  consent  of  such  authorities. 

Sec.  29.  All  companies  and  corporations  heretofore  organized  in  this  State 
for  the  purpose  of  building  and  operating  street  railways  under  the  statutes 
then  in  force  shall  have  the  same  powers,  rights,  protection  and  privileges 
and  shall  be  subject  to  all  of  the  liabilities  as  are  hereby  provided  for  com- 
panies and  corporations  organized  under  the  provisions  of  this  act. 

Section  30  in  substance  provides  that  all  companies  and  cor- 
porations thereafter  formed  for  street  railway  purposes  must  be 
organized  under  this  act. 

Some  of  the  railroads  of  which  the  complainant  is  the  owner 
or  lessee  were  organized  under  the  Tram-railway  Act  and  some 
were  organized  under  the  Street-railway  Act  of  1867.  The  De- 
troit Street  Railway  Company,  now  owned  by  the  complainant, 
was  organized  under  the  Tram-railway  Act,  and  the  city  adopted 
an  ordinance  assenting  to  the  laying  of  tracks  through  the  desig- 
nated streets  of  the  city  on  Nov.  24,  1862.  Section  1  of  the  ordi- 
nance provides: 

Sec.  1.  That  consent,  permission  and  authority  is  herby  given,  granted  and 
duly  vested  in  Eben  N.  Wilcox  and  his  associates,  who  may  be  approved  by 
the  Council,  their  successors  and  assigns,  organized  into  a  corporation,  under 
laws  of  the  State  of  Michigan,  as  aforesaid,  to  lay  a  single  or  double  track 
for  a  railway,  with  all  the  necessary  and  convenient  tracks  for  turnouts,  side 
tracks  and  switches,  in  and  along  the  course  of  the  streets  of,  and  bridges  in, 
the  city  of  Detroit,  hereinafter  mentioned,  and  the  same  to  keep,  maintain 
and  use,  and  to  operate  thereon  railway  cars  and  carriages,  during  all  the 
term  hereinafter  specified  and  described,  and  in  the  manner  and  upon  the  con- 
dition set  forth  in  this  ordinance. 

The  following  sections  then  provide  for  the  streets  in  which 
the  rails  are  to  be  laid,  the  manner  of  laying,  whether  double  or 
single  track,  and  various  other  matters  not  essential  to  enumerate. 

Section  8  reads  as  follows:  "The  rate  of  fare  for  any  distance 
shall  not  exceed  5  cents  in  any  one  car,  or  on  any  one  route 
named  in  this  ordinance,  except  where  cars  or  carriages  shall  be 
chartered  for  specific  purposes:  Provided,  cars  so  chartered  shall 
not  be  considered  regular  cars,  within  the  meaning  of  the  preced- 
ing section. 

Section  20  limits  the  powers  and  privileges  conferred  by  the 
ordinance  to  thirty  years  from  and  after  the  date  of  its  passage. 

On  Nov.  14,  1879,  an  ordinance  was  passed  supplementary  to 
the  one  passed  on  Nov.  24,  1862,  which  provided  for  extensions 
by  the  railway  company  of  its  tracks  through  various  other  streets 
of  the  city,  and  also  provided,  among  other  things,  for  a  special 
tax  on  the  gross  receipts  of  the  several  lines  of  railway  operated 
by  the  company,  payable  to  the  city,  which  tax  was  to  be  in  lieu 
of  license  or  other  taxes  and  charges  under  the  existing  ordi- 
nances. 

Section  5  of  the  supplemental  ordinance  provided  that  the 
powers  and  privileges  conferred  and  the  obligations  imposed  on 
the  railway  company,  by  the  ordinance  passed  Nov.  24,  1862,  and 
the  amendments  thereto,  should  be  thereby  extended  and  limited 
to  thirty  years  from  date  (Nov.  14,  1879). 

Section  6  provided  that  the  ordinance  should  take  immediate 
effect  when  written  acceptances  of  the  terms  thereof  were  filed 
in  the  office  of  the  City  Clerk  of  Detroit  by  the  different  com- 
panies controlled  by  the  Detroit  City  Company;  and  it  also  pro- 
vided that  all  ordinances  or  parts  of  ordinances  in  conflict  with 
the  provisions  thereof  were  thereby  repealed;  and  all  ordinances 
and  parts  of  ordinances  not  in  conflict  therewith  were  thereby 
affirmed  and  continued  in  force.  The  acceptances  were  subse- 
quently duly  filed  in  the  City  Clerk's  office. 

A  similar  ordinance  to  that  of  Nov.  14,  1879,  was  passed  on  June 
30,  1880,  relative  to  the  Fort  Wayne  and  Elmwood  Street  Railway 
Company,  confirming  and  extending  for  thirty  years  its  grant 
under  the  ordinance  of  Jan.  31,  1865.  Similar  ordinances  were 
passed  in  favor  of  other  lines  which  had  been  organized  under 
the  Tram-railway  Act  and  its  amendments. 

And  ordinances  of  the  same  nature  were  passed  relating  to  the 
companies  organized  under  the  Street-railway  Act  of  1867. 

The  original  ordinance  under  which  the  city  gave  consent  to  the 
laying  of  the  rails  of  the  Grand  River  Street  Railway  was  adopted 
on  May  1,  1868,  and  the  section  providing  for  the  rate  of  fare  is 
the  same  in  language  as  section  8,  in  the  foregoing  ordinance 
relative  to  the  Detroit  Street  Railway. 

The  ordinance  relating  to  the  Dix  Avenue  Railway  provided 
in  section  6  "that  the  rate  of  fare  for  a  single  trip  shall  not  exceed 
5  cents  for  any  distance  within  the  city  limits."  Similar  language 
was  used  in  section  5  of  the  ordinance  approved  by  the  Common 
Council  July  13,  1886,  relating  to  the  Highland  Park  Railway. 
The  eighth  section  of  the  ordinance  approved  by  the  Common 
Council  Jan.  31,  1868,  with  regard  to  the  Fort  Wayne  and  Elm- 
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wood  Railway  Company,  provides  that  "the  rate  of  fare  for  any 
distance  shall  not  exceed  5  cents  in  any  car." 

These  ordinances  embrace  the  various  railroads  now  owned 
or  leased  and  operated  by  the  complainant,  and  it  is  in  them,  taken 
in  connection  with  the  statutes  already  referred  to,  that  the  com- 
plainant finds  the  contracts  or  agreements  as  to  the  rate  of  fare, 
the  obligation  of  which  agreements  it  avers  is  impaired  by  the 
later  ordinances  passed  in  1899. 

The  charter  of  the  city  of  Detroit,  approved  June  7,  1883,  by  sec- 
tions 121  and  \12,  clothed  the  Common  Council  with  power  over 
the  streets,  highways  and  alleys,  to  establish,  open, widen,  extend, 
straighten,  alter,  vacate,  etc.,  and  generally  to  control  and  regulate 
the  manner  in  which  the  highways  and  streets,  avenues,  lanes, 
alleys,  public  grounds  and  spaces  within  the  city  should  be  used 
and  enjoyed. 

The  constitution  of  the  State  of  Michigan,  article  15,  section  I, 
provides  that — 

Corporations  may  be  formed  under  general  laws,  but  shall  not  be  created 
by  special  act,  except  for  municipal  purposes.  All  laws  passed  pursuant  to 
this  section  may  be  amended,  altered  or  repealed. 

The  various  ordinances  which  have  been  referred  to  contain  cer- 
tain reservations  of  the  right  to  alter,  etc.,  which  are  thus  worded: 
Section  19  of  the  grant  of  Nov.  24,  1862,  to  the  Detroit  City  Rail- 
way is  as  follows: 

It  is  hereby  reserved  to  the  Common  Council  of  the  city  of  Detroit  the 
right  to  make  such  further  rules,  orders  or  regulations  as  may  from  time 
to  time  be  deemed  necessary  to  protect  the  interest,  safety,  welfare  or  accom- 
modation of  the  public  in  relation  to  said  railways. 

Section  7  of  the  grant  of  Nov.  14,  1879,  re-enacting  and  extend- 
ing the  grant  of  Nov.  24,  1862,  is  as  follows: 

1  he  right  to  amend  or  appeal  this  ordinance  in  case  of  its  viola- 
tion by  said  company  or  companies  is  expressly  reserved." 

Section  3  of  the  grant  of  Jan.  5,  1885,  authorizing  the  Brush 
street  line,  is  as  follows: 

It  is  hereby  reserved  to  the  Common  Council  of  the  city  of  Detroit  the 
right  to  make  such  further  rules,  orders  or  regulations  as  may  from  time 
to  time  be  deemed  by  the  Common  Council  necessary  to  protect  the  interest, 
safety,  welfare  or  accommodation  of  the  city  and  public  in  relation  to  said 
railway. 

Section  3  of  the  Trumbull  avenue  line  grant  of  July  31,  1865,  is 
a  literal  copy  of  the  one  last  quoted. 

Section  18  of  the  grant  to  the  Grand  River  Street  Railway  of 
May  1,  1868,  is  as  follows: 

It  is  hereby  reserved  to  the  Common  Council  of  the  city  of  Detroit  the 
right  to  make  such  further  rules,  orders  or  regulations  as  may  from  time 
to  time  be  deemed  necessary  to  protect  the  interest,  welfare  or  accommo- 
dation of  the  public  in  relation  to  said  railways. 

The  same  reservation  was  contained  in  section  4  of  the  grant  of 
June  27,  1885,  of  the  Myrtle  Street  route. 

And  section  3,  of  the  grant  of  Aug.  3,  1888,  relating  to  the 
Grand  River  line,  is  the  same. 

Section  19,  of  the  grant  of  Jan.  31,  1865,  to  the  Fort  Wayne  & 
Belle  Isle  Company  is  as  follows: 

"It  is  hereby  reserved  to  the  Common  Council  of  the  city  of  Detroit  the 
right  to  make  such  furher  rules,  orders  or  regulaions  as  may  from  time  to 
time  be  deemed  necessary  to  protect  the  interest,  safety,  welfare  or  accom- 
modation of  the  public  in  relation  to  said  railways." 

Mr.  Justice  Peckham,  after  making  the  foregoing  statement  of 
facts,  delivered  the  opinion  of  the  Court. 

A  question  has  arisen  at  the  outset  as  to  the  jurisdiction  of  a 
court  of  equity  over  a  case  like  the  one  now  presented.  Assuming 
the  right  to  relief  in  some  form,  has  the  complainant  a  plain  and 
adequate  remedy  at  law,  or  is  the  case  such  in  its  nature  and  in 
the  relief  demanded  as  would  be  cognizable  in  a  court  of  equity? 
The  foundation  of  the  right  of  action  lies  in  the  alleged  invalidity 
of  the  ordinances  of  1899,  reducing  the  rates  of  fare  on  the  rail- 
ways of  the  complainant,  because,  as  averred,  those  ordinances 
are  in  violation  of  the  Federal  Constitution,  as  impairing  the  obli- 
gation of  contracts  between  the  parties  already  existing,  and 
therefore  the  claim  is  made  that  they  should  not  be  permitted  to 
be  enforced  against  the  complainant  where  such  enforcement 
might  result  in  a  multiplicity  of  suits,  or  in  harassing  and  expen- 
sive litigation. 

The  averments  in  the  complainant's  bill  upon  this  subject,  which 
are  set  forth  in  the  above  statement  of  facts,  show  the  additional 
and  special  grounds  upon  which  the  jurisdiction  in  equity  is  in- 
voked. Of  course,  if  the  complainant  obey  these  ordinances,  no 
controversy  can  arise,  but  if  in  good  faith  it  believe  them  to  be 
invalid  and  hence  rot  binding  upon  it,  and  without  resorting  to 
the  courts  for  equitable  relief  it  refuses  to  obey  them,  the  conse- 
quences may  be  not  only  embarrassing  but  may  lead  to  much  un- 
necessary and  expensive  litigation.  Continuous  demands  for  the 
tickets  mentioned  in  the  ordinances  at  the  reduced  price  therein 
providedfor  may  be  made  by  passengers  while  in  the  cars  of  com- 
plainant, and  they  may  refuse  to  pay  fare  at  the  old  rate,  and  may 
carry  such  refusal  to  the  point  of  suffering  removal  from  the  cars 


on  account  of  the  non-payment  of  fare.  What  amount  of  force 
would  be  necessary  in  the  opinion  of  the  various  passengers  to 
demonstrate  that  their  going  was  not  voluntary  would  of  course 
give  rise  to  disputes  between  them  and  the  conductors,  and  would 
possibly,  if  not  probably,  lead  to  frequent  breaches  of  the  peace 
in  the  course  of  these  attempts  at  removal.  If  not  removed,  then 
the  passengers  would  either  pay  no  fare  or  the  complainant  would 
have  to  accept  the  fare  as  provided  in  the  ordinances  of  1899,  and 
that  would  be  the  same  in  fact  as  submitting  to  their  enforce- 
ment. 

The  roads  operated  by  complainant  are  also  indebted  to  an  ex- 
tent of  over  $8,000,000,  secured  by  mortgages  upon  the  railways, 
their  franchises,  rights  and  privileges,  together  with  the  tolls  and 
fares,  earnings  and  profits  arising  therefrom,  and  some  of  this 
indebtedness  is  soon  to  mature,  and  it  is  admitted  that  the  bonds 
issued  as  evidence  of  such  indebtedness  and  secured  by  its  mort- 
gages were  so  issued  and  sold  to  and  purchased  by  the  holders 
thereof  in  the  full  faith  and  belief  that  the  various  roads  repre- 
sented by  the  complainant  had  the  right  to  charge  the  rates  of 
fare  fixed  by  the  ordinances  already  mentioned;  such  belief  being 
based  upon  the  existence  and  terms  of  such  ordinances. 

The  ability  of  the  complainant  to  renew  or  extend  its  mortgage 
indebtedness  might  depend  upon  belief  in  the  validity  of  the  con- 
tracts as  to  the  rates  of  fare  agreed  upon  before  the  attempted 
alteration  thereof  by  the  ordinances  of  1899.  The  immediate  en- 
forcement of  these  later  ordinances  might  result  in  such  a  de- 
crease of  income  as  to  seriously  imperil  the  solvency  of  the  com- 
plainant. An  equitable  action  like  this  would  certainly  be  more 
adequate  and  offer  more  effective  and  immediate  relief  than  for  the 
complainant  to  await  the  various  actions  at  law  to  which  it  would 
otherwise  be  subjected  by  the  defendants  and  the  individuals  de- 
manding the  reduced  rates  for  transportation. 

The  Mayor  and  Corporation  Counsel  have,  as  is  seen,  been 
joined  with  the  city  as  defendants  in  the  suit.  The  reason  for  the 
joining  of  the  individual  defendants  would  seem  to  be  that  they  are 
the  officers  upon  whom  would  devolve  the  execution  of  the  ordi- 
nances passed  by  the  Common  Council,  and  in  the  answer  of  the 
defendants  it  is  admitted  that  they  intend  to  enforce  obedience 
by  the  company  to  such  ordinances.  The  case  is  similar  in  some 
of  its  aspects  to  that  of  Smith  vs.  Ames,  (169  U.  S.  466.)  It  is 
true  there  are  no  penalties  fixed  in  the  ordinances  for  disobedience 
to  their  commands  on  the  part  of  the  company,  but  the  bill  shows 
that  there  are  a  large  number  of  passengers  carried  over  the  roads 
of  the  complainant  daily,  amounting  to  many  thousands,  each  of 
whom  would  have  the  right  to  demand  transportation  at  the 
rates  provided  for  by  the  ordinances  in  case  they  were  valid.  As 
is  said  in  Smith  vs.  Ames  (page  518):  "The  transactions  of  a 
single  week  would  expose  any  company  questioning  the  validity 
of  the  statute  to  a  vast  number  of  suits  by  shippers,  to  say  nothing 
of  the  heavy  penalties  named  in  the  statute.  Only  a  court  of 
equity  is  competent  to  meet  such  an  emergency  and  determine, 
once  for  all,  andwithout  a  multiplicity  of  suits,  matters  that  affect, 
not  simply  individuals,  but  the  interests  of  the  entire  community 
as  involved  in  the  use  of  a  public  highway  and  in  the  administra- 
tion of  the  affairs  of  the  quasi-public  corporation  by  which  such 
highway  is  maintained."  While  this  is  not  such  an  extreme  case, 
and  there  are  no  penaltes  provided  in  the  ordinances  for  disobedi- 
ence, yet  the  same  principle  applies. 

It  is  a  matter  of  general  public  interest,  as  well  as  of  vital  im- 
portance to  the  complainant,  that  the  question  involved  in  this 
litigation  should  be  determined  at  the  earliest  possible  moment, 
and  once  for  all,  and  thus  a  multiplicity  of  suits  and  other  com- 
plications prevented. 

Taking  all  these  facts  into  consideration,  and  bearing  in  mind 
that  the  answer  does  not  set  up  any  defense  of  the  lack  of  jurisdic- 
tion of  a  court  of  equity  over  the  subject  matter,  and  does  not 
insist  that  there  is  an  adequate  and  plain  remedy  at  law  (and  no 
such  objection  has  been  taken  at  any  time,  and  has  not  been  in- 
sisted upon  before  us),  we  do  not  feel  compelled,  under  the  pecul- 
iar circumstances  of  the  case,  to  ourselves  take  notice  of  it. 

It  is  not  such  a  case  as  on  its  face  equity  could  have  no  juris- 
diction over,  such  as  an  action  to  recover  damages  for  an  assault, 
or  for  a  libel  or  slander,  but  the  question  between  the  parties  as 
to  the  validity  of  various  ordinances  and  the  right  of  the  city  to 
enforce  them,  involving,  as  they  may,  the  credit  and  possibly  the 
solvency  of  the  complainant,  and  taking  into  consideration  the 
publicinterests  involved  in  a  speedy  and  final  determination  of  the 
question,  all  these,  as  well  as  other  facts  already  mentioned,  we 
think,  make  out  a  case  for  following  the  general  rule,  that  a  de- 
fense of  this  nature  will  not  be  recognized  where  it  has  not  been 
taken  by  answer  or  in  any  other  manner  and  is  not  insisted  upon 
on  the  hearing  before  the  court.  (Reynes  vs.  Dumont,  130  U.  S. 
354;  Kilbourn  vs.  Sunderland,  Id.  505;  Brown  vs.  Iron  Co.,  134 
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We  do  not  mean  to  assert  that  in  all  cases  of  this  nature,  involv- 
ing simply  the  validity  of  a  subsequent  ordinance  or  law,  a  court 
of  equity  would  be  the  proper  forum,  but  confine  our  decision  to 
the  special  facts  of  this  case,  including  the  fact  that  no  objection 
has  been  taken  to  the  jurisdiction  of  the  court  at  any  stage  of  the 
litigation,  and  is  not  now  raised  by  any  party  to  the  same. 

This  brings  us  to  a  consideration  of  the  questions  argued  at  the 
bar. 

In  furtherance  of  the  claim  by  defendants  that  the  ordinances 
of  1899  reducing  the  rates  of  fare  are  valid,  it  is  urged  that  express 
authority  from  the  Legislature  is  required  to  enable  the  Common 
Council  of  a  city  to  pass  ordinances  such  as  those  described  in 
this  case,  providing  for  the  consent  of  the  city  to  the  laying  of 
tracks  and  the  running  and  operation  of  a  railroad  through  its 
streets  and  the  fixing  of  rates  of  fare,  and  that  no  such  power  was 
granted  in  this  case,  and  if  there  were,  there  has  been  no  agree- 
ment made  by  the  passage  of  the  ordinances  referred  to  in  the 
statement  of  facts.  It  may  be  conceded  that  clear  authority  from 
the  Legislature  is  needed  to  enable  the  city  to  make  a  contract 
or  agreement  like  the  ordinances  in  question,  including  rates  of 
fare.  But  there  can  be  no  question  in  this  court  as  to  the  compe- 
tency of  a  State  Legislature,  unless  prohibited  by  constitutional 
provisions,  to  authorize  a  municipal  corporation  to  contract  with 
a  street  railway  company  as  to  the  rates  of  fare,  and  so  to  bind 
during  the  specified  period  any  future  Common  Council  from  alter- 
ing or  in  any  way  interfering  with  such  contract.  (New  Orleans 
Gas  Company  vs.  Louisiana  Light  Company,  115  U.  S.  650;  New 
Orleans  Waterworks  Company  vs.  Rivers,  Id.  673;  St.  Tammany 
Waterworks  vs.  New  Orleans  Waterworks  Company,  120  Id.  64; 
Walla  Walla  City  vs.  Walla  Walla  Water  Company,  172  Id.  1,  9; 
Los  Angeles  vs.  Los  Angeles  City  Water  Company,  177  Id.  558, 
570;  Freeport  Water  Company  vs.  Freeport  City,  180  Id.  587,  593.) 
The  contract  once  having  been  made,  the  power  of  the  city  over 
the  subject,  so  far  as  altering  the  rates  of  fare  or  other  matters 
properly  involved  in  and  being  a  part  of  the  contract,  is  sus- 
pended for  the  period  of  the  running  of  the  contract. 

It  is,  however,  urged  that  the  terms  employed  in  the  ordinances 
under  which  the  complainant  runs  its  different  lines  of  street  rail- 
ways are  not  sufficient  to  constitute  contracts,  which  may  not  be 
altered  at  the  pleasure  of  the  Common  Council.  It  is  said  that  at 
least  in  regard  to  the  ordinances  relating  to  those  companies 
organized  under  the  Tram-railway  Act  no  contract  can  be  found 
in  them,  as  there  was  no  special  provision  in  that  act  for  an  agree- 
ment between  the  city  and  a  company  applying  for  the  use  of  its 
streets,  as  to  the  rates  of  fare,  and  therefore  a  statement  in  an 
ordinance  upon  that  subject  would  amount  to  no  more  than  a 
license  which  might  be  altered  or  revoked  at  any  time;  and  that 
if  the  language  were  a  contract,  it  was  in  the  power  of  the  Com- 
mon Council  to  alter  or  abrogate  it  under  section  34  of  the  Tram- 
railway  Act. 

It  will  be  seen  that  under  section  34  of  the  Tram-railway  Act, 
as  it  "was  enacted  in  1861,  a  railway  corporation  organized  under 
the  act  could  not  construct  a  railway  through  the  streets  of  a  city 
without  the  consent  of  the  municipal  authorities,  "and  under  such 
regulations  and  upon  such  terms  and  conditions  as  said  authori- 
ties may  from  time  to  time  prescribe."  Hence,  it  is  argued  that 
any  terms  or  conditions  under  which  the  railway  company  ob- 
tained the  consent  of  the  municipal  authorities  might  by  the  same 
authorities  be  from  time  to  time  altered  as  they  should  in  their 
discretion  think  fit. 

In  Pingree  vs.  Michigan  Central  Railroad  Company  (118  Mich. 
314;  also  76  N  W.  Rep.  635),  decided  in  1898,  the  Supreme  Court 
of  Michigan  held  that  section  15  of  the  laws  of  1846,  relating  to 
the  incorporation  of  the  Michigan  Central  Railroad  Company  and 
other  sections  mentioned  in  the  act,  which  provided  that  the  com- 
pany might  fix,  regulate  and  receive  tolls  taken  for  the  transpor- 
tation of  passengers  or  property  on  the  railroad  subject  only  to 
the  limitation,  as  to  passengers,  of  3  cents  per  mile,  etc.,  the  com- 
pany having  the  power  to  charge  for  tolls  and  transportation  such 
sums  as  might  be  lawfully  established  by  the  by-laws  of  the  com- 
pany and  the  board  of  directors  having  power  to  pass  all  by-laws 
necessary  for  carrying  into  execution  all  powers  vested  in  the  com- 
pany, conferred  a  contract  righf  on  the  corporation  to  fix  tolls 
within  the  limits  of  3  cents  per  mile,  which  right  could  not  be 
violated  by  the  acts  of  a  succeeding  Legislature. 

There  is  no  provision  in  the  act  referred  to  in  the  above  cited 
case, of  a  nature  similar  to  the  one  in  question  here,  providing  for 
legulations,  terms  and  conditions  which  might  from  time  to  time 
be  prescribed.  The  case  shows,  however,  that  in  the  opinion  of 
the  Supreme  Court  of  Michigan,  language  similar  to  that  used  in 
the  ordinance  (omitting  such  provision),  amounted  to  a  contract, 
and  the  question  remaining  would  be  whether  the  further  lan- 
guage contained  in  the  ordinance  permitted  an  alteration  of  the 
terms  of  the  contract  as  the  Common  Council  might  from  time  to 


time  prescribe.  The  rate  of  fare  is  among  the  most  material  and  im- 
portant of  the  terms  and  conditions  which  might  be  imposed  by 
the  city  in  exchange  for  its  consent  to  the  laying  of  railroad  tracks 
and  the  running  of  cars  thereon  through  its  streets.  It  would  be 
a  subject  for  grave  consideration  and  conference  between  the  par- 
ties, and  when  determined  by  mutual  agreement  the  rate  would 
naturally  be  regarded  as  fixed  until  another  rate  was  adopted  by  a 
like  agreement.  Can  it  be  possible  that  under  this  language  per- 
mitting consent  upon  such  terms  and  conditions  as  the  city  might 
from  time  to  time  prescribe  the  power  was  reserved  to  make  a 
rate  of  fare  which  might  ruin  the  whole  enterprise?  That  a  rate 
once  deliberately  and  mutually  agreed  upon  might  be  thereafter 
and  from  time  to  time  altered  at  the  pleasure  of  the  city  alone? 
Will  it  be  believed  the  parties  thus  understood  the  meaning  of 
that  provision?  It  would  hardly  be  credible  that  capitalists  about 
to  invest  money  in  what  was  then  a  somewhat  uncertain  venture, 
while  procuring  the  consent  of  the  city  to  lay  its  rails  and  operate 
its  road  through  the  streets  in  language  which  as  to  the  rate  of 
fare  amounted  to  a  contract,  and  gave  the  company  a  right  to 
charge  a  rate  then  deemed  essential  for  the  financial  success  of 
the  enterprise,  would  at  the  same  time  consent  that  such  rate  then 
agreed  upon  should  be  subject  to  change  from  time  to  time  by 
the  sole  decision  of  the  Common  Council.  It  would  rather  seem 
that  the  language  above  used  did  not  and  was  not  intended  to  give 
the  right  to  the  Common  Council  to  change  at  its  pleasure  from 
time  to  time  those  important  and  fundamental  rights  affecting  the 
very  existence  and  financial  success  of  the  company  in  the  opera- 
tion of  its  road,  but  that  by  the  use  of  such  language  there  was 
simply  reserved  to  the  City  Council  the  right  from  time  to  time 
to  add  to  or  alter  those  general  regulations  or  rules  for  the  proper, 
safe  and  efficient  running  of  the  cars,  the  character  of  service,  the 
speed  and  number  of  cars  and  their  hours  of  operation  and  mat- 
ters of  a  like  nature,  such  as  are  described  in  the  opinion  of  the 
court  below  in  this  case.  Such  would  seem  to  be  a  reasonable 
construction  of  the  language.  It  is  unnecessary  to  conclusively 
determine  the  question,  because  we  think  that  under  sections  20 
and  29  of  the  Street-railway  Act  of  1867,  above  set  out,  and  by  the 
subsequent  adoption  of  the  ordinance  of  1879  (set  out  in  the  fore- 
going statement  of  facts),  relating  to  the  Detroit  City  Railway 
Company  (and  by  the  adoption  of  similar  ordinances  thereafter 
with  regard  to  the  other  companies),  binding  agreements  were 
made  and  entered  into  between  the  city  on  the  one  side  and  the 
companies  on  the  other  relating  to  rates  of  fare,  and  such  agree- 
ments could  not  be  altered  without  the  consent  of  both  sides. 

These  agreements  had  express  legislative  authority,  not  only 
under  the  Tram-railway  Act,  but  also  and  particularly  under  the 
Street-railway  Act  of  1867.  By  the  twentieth  section  of  the  latter 
act  it  was  provided  that  the  rates  of  toll  or  fare,  which  any  street 
railway  may  charge  for  the  transportation  of  persons  or  passen- 
gers over  its  road,  should  be  established  by  agreement  between 
the  company  and  the  corporate  authorities  of  the  city  or  village 
where  the  road  is  located,  and  should  not  be  increased  without  the 
consent  of  such  authorities.  The  provisions  of  this  section, 
among  others,  were  by  the  twenty-ninth  section  of  the  act  trans- 
ferred to  "all  companies  and  corporations  heretofore  organized  in 
this  State  for  the  purpose  of  building  and  operating  street  rail- 
ways under  the  statutes  then  in  force,  and  shall  have  the  same 
powers,  rights  of  protection  and  privileges  and  shall  be  subject 
to  all  the  liabilities  as  hereby  provided  for  companies  organized 
under  the  provisions  of  this  act." 

It  is  plain  that  the  Legislature  regarded  the  fixing  of  the  rate 
of  fare  over  these  street  railways  as  a  subject  fcr  agreement  be- 
tween the  parties  and  not  as  an  exercise  of  a  governmental  func- 
tion of  a  legislative  character  by  the  city  authorities  under  a  dele- 
gated power  from  the  Legislature.  It  was  made  matter  of  agree- 
ment by  the  expressed  command  of  the  Legislature.  Ordinances 
of  a  like  nature  were  passed  by  the  Common  Council  relating  to 
the  other  companies,  and  all  of  them  were  accepted  in  writing 
and  they  all  had  in  them  provisions  relating  to,  or  referred  to 
ordinances  providing  for,  the  rate  of  fare  in  language  similar  to 
the  foregoing. 

Coming  to  a  consideration  of  the  effect  of  the  language  used, 
we  think  it  amounted  to  a  contract  as  to  rates  of  fare.  The  ordi- 
nance of  1879  and  the  similar  ordinances  thereafter  passed  relating 
to  the  other  corporations,  together  with  the  Street-railway  Act 
of  1867,  and  sections  20  and  29  thereof,  make  out  plain  agreements 
entered  into  between  the  parties  in  relation,  among  other  things, 
to  the  rates  of  fare  to  be  charged  by  those  companies.  In  the 
ordinance  of  1879  and  in  the  other  ordinances  under  consideration, 
there  were  provisions  made  for  special  taxation  of  the  companies 
which  the  Supreme  Court  of  Michigan  in  Detroit  Citizens'  Street 
Railway  Company  vs.  Common  Council  of  the  City  of  Detroit 
(125  Mich.  673),  has  held  amounted  to  a  contract  between  the 
parties  which  was  as  binding  as  though  made  by  the  Legislature 
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itself.  Such  decision  by  the  Supreme  Court  of  Michigan  is  en- 
titled to  very  great  respect  and  weight.  If  the  ordinance  consti- 
tuted a  contract  between  the  parties  in  relation  to  taxes  which 
were  to  be  levied  upon  the  company,  we  do  not  see  any  reason, 
in  the  language  used  providing  for  the  rates  of  fare,  for  not  hold- 
ing that  there  is  a  contract  as  to  those  rates  equally  binding  with 
that  in  regard  to  taxes. 

In  City  Railway  Company  vs.  Citizens'  Street  Railroad  Com- 
pany (166  U.  S.  557),  the  Common  Council  of  Indianapolis,  on 
Jan.  18,  1864,  adopted  an  ordinance  which  said:  "Consent,  permis- 
sion and  authority  are  hereby  given,  granted  to  and  duly  vested 
in  the  company  organized  with  R.  B.  Catherwood  as  president, 
a  body  politic  and  corporate  by  the  name  of  the  Citizens'  Street 
Railway  of  Indianapolis,  and  their  successors,  to  lay  a  single  or 
double  track  for  passenger  railway  lines,"  etc.,  under  which  ordi- 
nance the  railway  was  built.  This  court  said  (page  567) :  "The 
original  ordinance  of  Jan.  18,  1864,  was  plainly  a  proposition  on 
the  part  of  the  city  to  grant  to  the  company  the  use  of  its  streets 
for  thirty  years,  in  consideration  that  the  company  lay  its  tracks 
and  operate  a  railway  thereon  upon  certain  conditions  prescribed 
by  the  ordinance.  This  proposition,  when  accepted  by  the  com- 
pany and  the  road  built  and  operated  as  specified,  became  a  con- 
tract which  the  State  was  not  at  liberty  to  impair  during  its  con- 
tinuance; but  if,  at  the  expiration  of  the  thirty  years,  the  road 
had  been  sold  to  another  company,  and  that  company  had  applied 
for  and  obtained  from  the  Common  Council  a  franchise  to  occu- 
py its  streets  for  another  period,  it  seems  to  be  clear  that  such  a 
contract  would  need  no  other  consideration  to  support  it  than 
the  continued  operation  of  the  road  under  such  conditions  as  the 
city  chose  to  impose." 

Although  in  that  case  there  was  no  provision  in  the  statute  di- 
recting that  the  rates  of  fare  should  be  established  by  agreement, 
yet,  nevertheless,  it  was  held  that  the  language  used  amounted  to 
an  agreement  upon  the  subject  matter  which  could  not  be  altered 
during  its  continuance  by  either  party. 

Upon  this  question  considerable  stress  has  been  laid  in  the  brief 
and  in  the  arguments  of  counsel  for  the  defendants  upon  the  case 
of  Georgia  Railroad  &  Banking  Company  vs.  Smith  (128  U.  S. 
174).  The  twelfth  section  of  the  charter  to  that  company  declared, 
among  other  things,  that  it  should  have  the  exclusive  right  of 
transportation  or  conveyance  of  persons,  merchandise,  etc.,  over 
the  railroad  to  be  constructed,  and  it  provided  that  the  charge  of 
transportation  or  conveyance  should  not  exceed  50  cents  per 
one  hundred  pounds  for  heavy  articles,  and  10  cents  per  cubic 
foot  on  articles  of  measurement  for  every  one  hundred  miles,  and 
5  cents  per  mile  for  every  passenger.  Permission  was  granted 
the  company  to  rent  or  farm  out  any  part  of  their  exclusive  right 
of  transportation  to  any  individual  on  such  terms  as  might  be 
agreed  upon.  Pursuant  to  that  authority  the  company  leased  to 
one  Wadley  for  the  term  of  ninety-nine  yars  such  privileges. 
Afterward  the  Legislature  of  Georgia  created  a  board  of  railroad 
commissioners  (Laws  of  Ga.  1879,  P-  I25)j  and  gave  the  board 
power  to  prevent  railroad  companies  from  charging  other  than 
just  and  reasonable  rates.  That  board  prescribed  rates  for  the 
transportation  of  freight  and  passengers  by  railroad  companies 
in  the  State  which  were  less  than  the  maximum  rates  authorized 
by  the  twelfth  section  of  the  charter  of  the  company  above  referred 
to.  The  question  of  the  validity  of  this  order  of  the  board  of 
commissioners  was  brought  before  this  court,  and  it  was  held  that 
the  language  of  the  charter  did  not  justify  the  holding  that,  not- 
withstanding any  altered  conditions  of  the  country  in  the  future, 
the  Legislature  had,  in  1833,  at  the  time  of  the  grant  of  the  char- 
ter, contracted  that  the  company  might  for  all  time  charge  rates 
fur  the  transportation  of  persons  or  property  over  its  line  up  to 
the  limits  there  designated.  The  reasons  for  so  holding  are  stated 
by  Mr.  Justice  Field  at  pages  180  and  181  of  the  report,  and  it  was 
tint  thought  that  in  the  exercise  of  the  merely  governmental  func- 
tion of  creating  a  charter  and  incorporating  the  banking  and 
railway  company  the  Legislature  had  in  regard  to  this  particular 
matter  of  rates  surrendered  the  right  to  alter  the  maximum 
charges.  The  language  used  was  regarded  as  a  mere  delegation 
of  authority  by  the  Legislature  to  the  company  to  make  those 
charges  until  the  authority  was  altered  or  withdrawn.  In  other 
words,  that  the  language  did  not  constitute  a  contract  or  agree- 
ment between  the  parties,  the  Legislature  and  the  railroad  com- 
pany. 

In  the  case  at  bar,  however,  the  rates  are  fixed  under  the  pro- 
visions of  a  statute  which  declares  that  they  shall  be  so  fixed  by 
agreement  between  the  parties.  The  ordinance  of  1879  adopts 
that  of  1862  and  reaffirms  it.  The  rate  of  fare  therein  provided  is 
made  a  rate  under  the  ordinance  of  1879,  and  that  ordinance  was 
adopted  while  the  Street-railway  Act  was  in  force,  and  which 
specially  provided  for  an  agreement  as  to  rates  of  fare,  and  the 
provisions  of  that  act  were  transferred  to  the  companies  organized 


under  the  Tram-railway  Act.  It  may  very  well  be  that  language 
used  by  a  Legislature  in  merely  conferring  authority  upon  a  com- 
pany to  fix  certain  charges  for  fare  might  not  be  regarded  as 
amounting  to  a  contract,  when  the  same  language  used  by  parties 
in  fixing  rates  under  a  legislative  authority  and  direction  to  agree 
upon  them  would  be  regarded  as  forming  a  contract  because  the 
statute  provided  specially  for  that  mode  of  determining  them. 
Under  such  direction,  we  are  of  opinion  the  language  used  in  the 
ordinances  amounts  to  an  agreement,  for  that  is  the  way  in  which 
the  rales  are  to  be  arrived  at,  and  the  reaffirmation  of  the  previous 
language,  by  reaffirming  and  adopting  the  ordinance  of  1862,  by  the 
ordinance  of  1879,  and  its  acceptance,  constitute  an  agreement  as 
of  that  time.  The  same  as  to  the  ordinances  relative  to  the  other 
roads.  The  rate  of  fare  having  been  fixed  by  positive  agrement 
under  the  expressed  legislative  authority,  the  subject  is  not  open 
to  alteration  thereafter  by  the  Common  Council  alone,  under  the 
right  to  prescribe  from  time  to  time  the  rules  and  regulations  for 
the  running  and  operation  of  the  road. 

Nor  does  the  language  of  the  ordinance,  which  provides  that 
the  rate  of  fare  for  one  passenger  shall  not  be  more  than  5  cents, 
give  any  right  to  the  city  to  reduce  it  below  the  rate  of  5  cents 
established  by  the  company.  It  is  a  contract  which  gives  the  com- 
pany the  right  to  charge  a  rate  of  fare  up  to  the  sum  of  5  cents  for 
a  single  passenger,  and  leaves  no  power  with  the  city  to  reduce  it 
without  the  consent  of  the  company.  The  language  of  section  20 
in  the  Street-railway  Act  of  1867,  which  provides  that  the  rate 
of  fare  agreed  upon  shall  not  be  increased  without  the  consent  of 
the  city  authorities,  does  not  mean  that  the  rate  may  be  reduced 
without  the  consent  of  the  railway  companies,  nor  does  it  show 
the  parties  did  not  suppose  there  was  a  contract  between  them  as 
to  rates.  That  provision  does  not  seem  to  perform  any  material 
function,  because  without  it,  the  parties  having  agreed  upon  the 
subject  of  rates,  it  would  follow  that  the  agreement  could  not  be 
altered  by  either  party  without  the  consent  of  the  other.  It  may 
be  that  it  was  meant  that  the  company,  while  unable  to  increase 
the  rates  of  fare  without  the  consent  of  the  city  authorities,  had 
the  right  to  reduce  the  rates  as  it  might  please  without  consulting 
the  city. 

It  was  probably  inserted  from  abundant  caution,  but  in  no  event 
can  it  properly  or  fairly  be  regarded  as  an  implied  permission 
to  the  city  authorities  to  reduce  the  rates  of  fare  as  agreed  upon 
without  the  consent  of  the  railway  cefmpany.  The  reasons  are 
obvious  and  need  not  be  restated. 

It  is  said,  however,  that  section  34  of  the  Tram-railway  Act  was 
amended  some  twenty-two  days  after  the  passage  of  the  Street- 
railway  Act  containing  the  above  sections  20  and  29,  and  that, 
therefore,  the  provisions  of  the  amended  Tram-railway  Act  must 
apply  exclusively. 

The  amendment  made  to  section  34  of  the  latter  act  in  1867  has 
been  set  forth  in  the  statement  of  facts  above  made,  but  for  con- 
venience will  be  repeated  here,  as  follows: 

Provided  further,  that  after  such  consent  shall  have  been  given  and  ac- 
cepted by  the  company  or  corporation  to  which  the  same  is  granted,  such 
authorities  shall  make  no  regulations  or  conditions  whereby  the  rights  or 
franchises  granted  shall  be  destroyed  or  unreasonably  impaired,  or  such  com- 
pany or  corporation  be  deprived  of  the  right  of  constructing,  maintaining 
and  operating  such  railway  in  the  streets  in  such  consent  and  grant  named 
pursuant  to  the  terms  thereof. 

Referring  to  this  amendment,  it  is  argued  that  the  city  had  the 
right  to  pass  these  ordinances  of  1899  as  a  regulation  and  condition 
for  the  operation  of  the  road,  unless  the  rights  or  franchises  al- 
ready granted  to  the  company  should  thereby  be  destroyed  or 
unreasonably  impaired,  or  unless  the  company  would  be  thereby 
deprived  of  the  right  of  constructing,  maintaining  and  operating 
its  railway  pursuant  to  the  terms  of  the  original  consent,  and  such 
impairment  is  not  alleged  in  the  complainant's  bill.  It  is  obvious 
that  the  additions  to  the  original  Tram-railway  Act  made  in  1861 
and  1867  were  laws  in  pari  materia  with  the  Street-railway  Act 
passed  in  1867,  and  should  therefore  be  construed  together  to 
obtain  the  legislative  meaning. 

Bearing  in  mind  the  provision  of  section  29  of  the  Street-railway 
Act,  granting  to  other  corporations  the  same  powers  as  are  given 
to  the  companies  organized  under  that  act,  and  coming  to  a  con- 
sideration of  the  amendment  to  section  34  of  the  Tram-railway 
Act  made  in  1867,  we  find  no  inconsistency  or  contradiction  be- 
tween the  two  acts.  The  amendment  to  the  thirty-fourth  section 
prohibited  the  city  from  making  any  regulations  or  condtions 
whereby  the  rights  or  franchises  of  the  company  should  be  de- 
stroyed or  unreasonably  impaired,  or  whereby  it  should  be  de- 
prived of  the  right  of  constructing,  maintaining  and  operating  its 
railway  pursuant  to  the  terms  of  the  consent,  while  section  20  of 
the  Street-railway  Act  provided  in  terms  for  an  agreement  be- 
tween the  parties  upon  the  question  of  rates  of  fare,  and  the  parties 
havng  fixed  such  rate  by  agreement,  entered  into  by  authority 
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of  the  Legislature,  there  can -be  no  question  of  its  binding  force 
Section  14  of  the  same  act  also  safeguarded  the  rights  of  the  com- 
panies, and  that  section  might  be  referred  to  in  aid  of  its  rights, 
by  the  company.  The  Tram-railway  Act  amendment  of  1867  is 
a  general  provision  regarding  regulations  or  conditions,  destroy- 
ing or  unreasonably  impairing  rights  or  franchises  already  granted, 
or  depriving  the  company  of  rights  of  construction  and  operation, 
and  should  be  construed  also  in  connection  with  section  14  of  the 
Street-railway  Act,  while  the  matter  of  rates  of  fare  is  specially 
provided  for  by  section  20  of  the  last-named  act,  which  provides 
for  an  agreement  on  that  subject.  The  two  acts  are  entirely  har- 
monious and  may  be  fully  carried  out  so  as  to  involve  neither  in- 
congruity nor  inconsistency. 

But  the  defendants  raise  the  objection  that  section  29  of  the 
Street-railway  Act  cannot  be  applied  to  companies  formed  under 
any  other  act  for  the  reason  that  to  apply  it  to  such  companies 
would  violate  the  State  constitution,  section  20  of  article  4,  which 
provides  that  "no  law  shall  embrace  more  than  one  object  which 
shall  be  expressed  in  its  title." 

The  title  of  the  Street-railway  Act  is  "An  act  to  provide  for  the 
formation  of  street  railways,"  and  the  claim  is  made  that  the  pro- 
vision of  section  29,  making  the  act  applicable  to  other  companies, 
is  outside  and  beyond  the  object  of  the  act  as  expressed  in  its 
title. 

The  meaning  to  be  given  to  the  constitutional  provision  was 
stated  in  People  ex  rel.  Secretary  of  State  vs.  State  Insurance 
Company  (19  Mich.  392),  wherein  Chief  Justice  Cooley,  at  page 
398,  said: 

We  must  give  the  constitutional  provision  a  reasonable  construction  and 
effect.  The  Constitution  requires  no  law  to  embrace  more  than  one  object, 
which  shall  be  expressed  in  its  title.  Now,  the  object  may  be  very  com- 
nrehensive  and  still  be  without  objection,  and  the  one  before  us  is  of  that 
character.  But  it  is  by  no  means  essential  that  every  end  and  means  neces- 
sary or  convenient  for  the  accomplishment  of  the  general  object  should  be 
either  referred  to  or  necessarily  indicated  by  the  title.  All  that  can  reason- 
ably be  required  is  that  the  title  shall  not  be  made  lo  cover  legislation  incon- 
gruous in  itself,  and  which  by  no  fair  intendment  can  be  considered  as 
having  a  necessary  or  proper  connection. 

Similar  provisions  are  to  be  found  in  the  constitutions  of  several 
of  the  States,  among  them  that  of  New  Jersey,  and  the  meaning 
of  such  provision  was  brought  before  this  court  in  Montclair  vs. 
Ramsdell  (107  U.  S.  147),  and  it  was  held  that  the  provision  did 
not  require  a  detailed  statement  or  index  or  abstract  of  its  con-* 
tents  in  the  title  of  an  act,  and  that  it  did  not  prevent  uniting,  in 
the  same  act.  numerous  provisions  for  one  general  object  fairly 
indicated  by  its  title. 

The  constitution  of  Illinois  contains  a  similar  provision,  the 
construction  of  which  also  came  before  this  court  in  Jonesboro 
City  vs.  Cairo,  &c,  Railway  Company  (110  U.  S.  192,  198).  In 
that  case  this  court  said,  through  Mr.  Justice  Harlan: 

The  title  of  the  act  is  "An  act  to  amend  the  charter  of  the  Cairo  &  St. 
Louis  Railroad  Company.'  The  contention  is,  that  the  legalization  of  an 
election  previously  held,  and  at  which  the  people  voted  in  favor  of  a  sub- 
scription of  stock  to  that  company,  and  the  granting  of  authority  to  issue 
bonds  in  payment  of  such  subscription,  is  not  a  subject  expressed  by  the 
title  of  the  act.  In  this  view  we  do  not  concur,  and  our  conclusion  is  justified 
by  the  later  decisions  of  the  Supreme  Court  of  Illinois  construing  a  similar 
provision  in  the  State  Constitution  of  1870.  It  was  held  in  Johnson  vs. 
People  (83  111.,  431.)  that  the  Constitution  does  not  require  that  the  subject  of 
the  bill  must  be  specifically  and  exactly  expressed  in  the  title;  hence  we  con- 
clude that  any  expression  in  the  title  which  calls  attention  to  the  subject  of 
the  bill,  although  in  general  terms,  is  all  that  is  required. 

We  have  examined  the  various  cases  cited  by  counsel  for  the 
defendants,  arising  in  the  State  of  Michigan  under  the  constitu- 
tional provision  in  question,  and  it  is  sufficient  to  say  that  we 
think  not  one  of  them  extends  that  provision  so  as  to  embrace  a 
case  like  the  one  at  bar.  Narrowly  considered,  an  act  to  provide 
for  the  formation  of  street  railway  companies  should  contain 
nothing  but  provisions  relating  to  their  formation  and  organiza- 
tion, but  it  would  be  absurd  to  hold  that  the  constitutional  pro- 
vision would  prevent  the  introduction  into  such  an  act  of  various 
details  in  regard  to  the  corporations  after  their  formation  and  in 
regard  to  their  government,  operation,  regulation  and  other  mat- 
ters which  might  be  fairly  considered  as  germane  to  the  particular 
object  named  in  the  title  of  the  statute,  and  hence,  we  think  it 
would  be  a  most  narrow  construction  of  the  constitutional  pro- 
vision to  hold  that  under  such  a  title  it  was  incompetent  for  the 
Legislature  to  provide  that  the  benefits  and  obligations  conferred 
and  provided  for  in  the  act  should  be  made  applicable  to  corpora- 
tions of  a  like  character  already  organized  and  in  operation.  It  is 
germane  and  appropriate  to  the  subject  matter  of  the  act,  and  to 
»  enact  under  such  a  title  that  all  companies  of  the  like  nature 
should  have  the  same  privileges  is  fairly  within  the  general  object 
described  in  the  title.  This  being  true,  the  companies  organized 
under  the  Tram-railway  Act  were  equally,  with  those  organized 
under  the  Street-railway  Act,  enabled  by  the  express  authority 


of  the  Legislature  to  enter  into  a  contract  for  a  rate  of  fare  with 
the  city,  and  when  in  1879  and  the  subsequent  years  those  com- 
panies which  were  organized  under  the  Tram-railway  Act  entered 
into  further  agreements  with  the  city  in  the  way  of  ordinances, 
those  agreements  were  valid  so  far  as  the  objections  heretofore 
considered  are  concerned,  and  not  subject,  in  regard  to  this  mat- 
ter, to  alteration  at  the  will  of  one  party  only.  The  agreements 
being  valid  in  the  case  of  companies  organized  under  the  Tram- 
railway  Act,  it  follows  that  those  entered  into  with  the  other  com- 
panies organized  under  the  Street-railway  Act  were  also  valid. 

Still  another  objection  is  raised  by  the  defendants  to  the  validity 
of  the  ordinances  passed  in  1879  and  1S80  and  1885,  by  which  the 
powers  and  privileges  conferred  and  the  obligations  imposed  upon 
the  railway  companies  by  the  former  ordinances  were  extended 
and  limited  to  thirty  years  from  date  of  the  supplemental  ordi- 
nances, the  objection  being  that  the  extending  of  the  term  of  the 
consents  beyond  the  then  limit  of  the  corporate  life  of  the  com- 
panies was  illegal  and  void.    We  are  not  of  that  opinion. 

This  was  matter  of  agreement  between  the  parties.  The  fran- 
chise to  be  a  corporation  came  from  the  State,  and  all  that  the 
company  required  from  the  city  was  its  consent  to  the  laying  down 
of  the  rails  and  the  operation  of  the  road  through  the  streets  of 
the  city,  and  such  consent  was  to  be  given  upon  terms  and  condi- 
tions to  be  agreed  on.  This  consent,  when  given,  became  a  privi- 
lege or  franchise  granted  to  the  corporation,  and  was  property  be- 
longing to  it.  By  the  ordinance  of  1879  the  duties  and  obligations 
of  the  company  therein  mentioned  were  largely  increased,  addi- 
tional taxes  were  provided  for,  and  also  extensions  of  its  tracks 
as  stated  in  the  ordinance.  The  company  also  agreed  to  furnish 
all  the  materials  and  do  all  the  paving  mentioned  at  its  own  ex- 
pense. One  inducement  to  the  company  to  agree  upon  and  accept 
this  ordinance  was  that  the  term  which  the  city  had  originally 
consented  to  for  the  use  of  its  streets  by  the  company  should 
be  extended  to  thirty  years  from  the  date  of  the  new  ordinanc.e. 
Although  the  company  itself,  by  the  act  under  which  it  was  in- 
corporated, was  limited  in  its  corporate  life  to  a  term  of  thirty 
years  from  the  date  of  its  organization  in  1862,  the  extension  of 
the  term  of  consent  by  the  city  carried  such  consent  about  sixteen 
years  beyond  its  then  corporate  life.  Of  course,  no  one  contends 
that  this  extension  of  the  term  for  the  use  of  the  streets  of  the  city 
in  any  manner  affected  the  limit  of  the  term  of  the  corporate  life 
of  the  company,  but  the  limitation  of  its  life  did  not  prevent  it 
from  taking  franchises  or  other  property,  the  title  to  which  would 
not  expire  with  the  corporation  itself.  A  corporation  whose  cor- 
porate existence  was  limited  to  a  term  of  years  could  always  pur- 
chase the  fee  in  property  which  it  needed  for  the  operation  of  its 
business.  If  at  the  end  of  its  term  its  life  were  not  extended,  the 
property  which  it  owned  was  an  asset  payable  to  the  shareholders 
after  the  payment  of  its  debts,  and  in  a  case  like  the  present, 
where  the  consent  was  assignable  and  transferable,  particularly  by 
virtue  of  section  15  of  the  Street-railway  Act  above  set  forth,  any 
company  itself  having  corporate  existence  for  that  purpose  could 
purchase  the  outstanding  term  and  operate  its  road  thereunder. 
We  see  no  reason  why  the  company  could  not  take  the  extended 
term  as  provided  for  in  the  ordinance,  and  it  formed  a  good  con- 
sideration for  the  agreement  on  the  part  of  the  comnany  to  per- 
form the  other  obligations  contained  in  the  ordinance.  This  ex- 
act proposition  has  been  determined  by  the  Circuit  Court  of  Ap- 
peals for  the  Sixth  Circuit  in  Detroit  Citizens'  Street  Railway 
Company  &  others  vs.  City  of  Detroit  (12  C.  C.  A.  365;  same 
case,  64  Fed.  Rep.  628).  In  the  course  of  the  opinion  of  the  court 
in  that  case,  the  cases  of  People  vs.  O'Brien  (in  N.  Y.)  and 
M  inor  vs.  Central  Railroad  Company  (123  N.  Y.  242)  were  cited, 
People  vs.  O'Brien  is  one  of  the  leading  cases  in  New  York  upon 
that  subject,  and  it  was  there  held  that  a  corporation,  although 
created  for  a  limited  period,  might  acquire  title  in  fee  to  property 
necessary  for  its  use,  and  where  the  grant  to  a  corporation  of  the 
franchise  to  construct  and  operate  its  road  in  the  streets  of  a  city 
is  not,  by  its  terms,  limited  and  revocable,  the  grant  is  in  fee. 
vesting  the  grantee  with  an  interest  in  the  street  in  perpetuity  to 
the  extent  necessary  for  a  street  railroad:  the  rights  granted  to 
be  exercised  by  the  corporation  or  whomsoever  may  lawfully  suc- 
ceed to  such  rights.  In  that  case  the  authorities  show  that  a  fran- 
chise of  the  above  nature  is  invested  with  the  character  of  prop- 
erty and  is  transferable  as  such,  independently  of  the  life  of  the 
original  corporation.  The  other  case,  in  123  N.  Y.,  announces  the 
same  doctrine.  It  is  not  a  new  one,  and  the  decisions  have  all 
been  one  way,  in  favor  of  the  right  of  a  corporation,  limited  as  to 
the  time  of  its  corporate  existence,  to  purchase  or  acquire  by 
agreement  or  condemnation  property  for  its  use,  the  title  to 
which  it  might  own  in  fee. 

The  case  above  cited  in  the  Circuit  Court  of  Appeals  for  the 
Sixth  Circuit,  it  will  be  noticed,  is  between  the  same  parties  as 
the  case  at  -bar,  and  if  the  judgment  therein  had  been  pleaded  or 
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put  in  evidence  upon  the  trial  of  this  action,  we  cannot  now  see 
why  it  would  not  have  been  res  adjudicata  between  the  parties  in 
this  suit  upon  that  question,  at  least  as  to  the  particular  road  then 
under  discussion. 

In  City  of  Detroit  vs.  Ellis,  Attorney-General  (10.3  Mich.  612), 
upon  an  application  for  a  mandamus  the  decision  of  the  United 
States  Circuit  Court  of  Appeals  was  regarded  as  res  adjudicata 
of  the  question  in  issue  in  that  suit  on  an  application  by  the  city 
and  certain  individual  citizens  for  a  mandamus  to  compel  the 
Attorney-General  to  file  an  information  in  the  nature  of  quo  war- 
ranto to  inquire  by  what  right  the  railway  company  maintained 
and  used  its  tracks  in  the  streets  after  the  date  named.  Without 
treating  the  case  in  the  Circuit  Court  of  Appeals  as  strictly  res 
adjudicata,  we  regard  the  conclusion  arrived  at  by  that  court  upon 
the  question  under  discussion  as  correct,  and  consequently  the 
objection  now  urged  by  the  defendants  to  the  validity  of  the  ordi- 
nance of  1879  and  the  other  ordinances  similar  to  it  cannot  be 
maintained. 

The  further  objection  is  made  that  under  the  power  of  alteration 
and  repeal,  provided  for  in  the  constitution  of  Michigan  and  under 
the  terms  of  the  various  ordinances  giving  power  to  the  Common 
Council  in  certain  cases  to  provide  for  further  rules  and  regula- 
tions, the  right  is  reserved  to  the  Common  Council  to  alter  the 
rates  of  fare  provided  for  in  the  various  ordinances  under  con- 
sideration, as  it  alone  may  regard  reasonable  and  just,  without  the 
consent  of  the  company. 

The  constitution  of  the  State  of  Michigan,  article  15,  section  1, 
provides:  "Corporations  may  be  formed  under  general  laws,  but 
shall  not  be  created  by  special  act  except  for  municipal  purposes. 
All  laws  passed  pursuant  to  this  section  may  be  amended,  altered 
or-repealed."  Counsel  for  the  defendants  contends  "that  the  regu- 
lation of  rates  of  fare  or  toll  upon  the  street  railway  is  a  govern- 
mental function,  delegated  by  the  Legislature  of  the  State  of 
Michigan  to  the  municipalities,  and  no  matter  in  what  form  such 
delegation  of  power  may  be  exercised,  whether  by  ordinance  or 
an  assumed  contract,  it  is  nevertheless  a  law,  subject  to  alteration, 
amendment  or  repeal.  It  has  not  been  the  policy  of  the  Srate  of 
Michigan  since  the  adoption  of  the  present  constitution  to  permit 
irrevocable  legislation.  The  State  cannot  do  it  itself,  and  if  it 
cannot,  surely  one  of  its  creatures,  like  a  city,  cannot  be  permitted 
to  do  that  which  its  creator  is  prohibited  from  doing." 

We  have  already  seen  that  the  Legislature  was  competent  to 
grant  to  the  city  of  Detroit  the  right  to  give  its  consent  to  the 
laying  of  the  tracks  of  a  street  railway  and  the  operation  of  the 
same  in  and  through  its  streets  upon  such  terms  and  conditions 
as  the  parties  might  agree  upon.  The  grant  of  this  power  was  not 
the  formation  of  a  municipal  corporation,  directly  or  indirectly, 
either  in  substance  or  effect.  The  legislative  act  which  granted 
the  power  to  the  city  couid  not  foe  altered,  amended  or  repealed 
by  the  latter.  No  such  power  was  given  to  it  by  the  Legislature 
and  probably  could  not  even  be  delegated  in  any  event.  It  is  suffi- 
cient to  say  that  none  was  attempted.  (City  Railway  Company  vs. 
Citizens'  Railway  Company,  166  U.  S.  557,  563.) 

The  Legislature  has  not  attempted  to  interfere  with  the  rights 
of  the  street  railway  companies  in  Detroit,  and  hence  the  extent 
of  its  power  so  to  do  is  not  involved  in  this  case. 

We  are  then  brought  to  the  question  of  the  reservations  in  the 
ordinances  themselves.  An  examination  of  them  leads  us  to  the 
conclusion  that  not  one  provided  or  was  intended  to  provide  for 
a  power  to  alter  an  agreement  in  relation  to  the  rates  of  fare  en- 
tered into  between  the  parties.  The  right  from  time  to  time  to 
make  such  further  rules,  orders  or  regulations  as  to  the  Common 
Council  may  seem  proper  cannot  be  held  to  extend  to  the  alter- 
ation of  a  contract  as  to  the  rate  of  fare  which  shall  be  charged 
for  the  transportation  of  passengers.  We  think,  as  was  stated 
by  the  court  below,  that  this  reservation  permitted  the  city  to 
make  further  rules  or  regulations  than  those  contained  in  the 
ordinances,  in  regard  "to  all  matters  incident  to  the  construction 
and  operation  of  the  road,  such  as  the  location  of  the  tracks  in  the 
streets,  the  placing  of  switches  and  turntables,  the  repair  of  the 
pavement  between  the  tracks,  the  removal  or  limitation  of  the 
number  of  tracks,  in  the  interest  of  public  travel,  the  frequency 
with  which  cars  should  be  run  for  the  public  convenience,  the 
stopping  of  cars  at  street  'crossings,  the  use  of  fenders,  the  rate 
of  speed  to  be  maintained,  the  sale  of  tickets,  and  generally  to 
details  of  the  conduct  and  operation  of  the  railway,  which  experi- 
ence might  show  to  be  necessary,  in  addition  to  or  in  amend- 
ment of  those  specified  in  the  consent,  for  the  protection  of  life, 
the  accommodation  of  the  public,  and  the  avoidance  of  injury  to 
private  property.  Such  regulations  are  not  invasions  of  the  con- 
tract rights  of  the  company  and  are  just  and  reasonable."  (Lake 
Shore  &  Michigan  Southern  Railway  Company  vs.  Ohio,  173 
U.  S.  28s.  305). 

The  fixing  of  rates  is,  as  we  have  already  said,  among  the  most 


vital  portions  of  the  agreement  between  the  parties  contained 
in  the  ordinances.  It  cannot  be  supposed  for  one  moment,  with 
regard  to  a  right  so  fundamental  in  its  nature,  that  there  was  any 
intention  to  permit  the  Common  Council  in  its  discretion  to 
thereafter  make  an  alteration  which  might  be  fatal  to  the  pecuni- 
ary success  of  the  company.  For  the  reasons  already  given,  we 
think  the  language  used  does  not,  in  fact,  give  any  such  power  to 
the  Common  Council.  The  ordinances  of  1899  are,  so  far  as  this 
record  shows,  the  first  wherein  the  Common  Council  has  assumed 
to  make  any  change  in  the  rates  of  fare  without  the  assent  of  the 
company  to  be  affected  thereby.  From  1862  until  1899  there  seems 
to  have  been  no  attempt  to  exercise  this  alleged  power  of  altera- 
tion by  the  Common  Council  without  the  consent  of  the  railway 
company.  While  the  rate  of  fare  existed  as  agreed  upon  between 
the  city  and  the  railway  company,  expenditures  involving  millions 
of  dollars  were  entered  upon,  changing  the  mode  of  transportation 
from  animal  to  electric  power,  and  no  claim  seems  ever  to  have 
been  made  on  the  part  of  the  city  of  a  right  of  alteration  to  be 
exercised  in  accordance  only  with  its  own  views  of  reason  and 
propriety.  This  in  itself  is  a  strong  implication  of  the  want  of  any 
such  power  under  the  various  reservations  set  forth  in  the  fore- 
going statement  of  facts  and  contained  in  the  ordinances  speci- 
fied. But  aside  from  that,  and  considering  only  the  nature  of  the 
right  itself  growing  out  of  the  agreement  as  to  fares,  we  are  of 
the  opinion  that  not  one  of  the  reservations  of  the  right  to  make 
further  rules  or  regulations  could  by  any  fair  construction  be 
held  to  include  the  right  on  the  part  of  the  city  at  its  own  pleasure 
to  reduce  the  rates  of  fare  agreed  upon  in  those  ordinances. 

We  have  thus  answered  the  chief  objections  of  the  city  to  the 
maintenance  of  this  action.  Some  others  have  been  made,  which 
we  have  examined,  but  do  not  think  it  necessary  to  further  refer  to 
them  than  to  say  they  are  in  our  opinion  not  well  founded. 

We  think  the  conclusions  arrived  at  by  the  court  below  are  cor- 
rect, and  its  judgment  is,  therefore,  Affirmed. 



The  Everett-Moore  Situation 


The  transfer  of  the  control  of  the  Cleveland  Electric  Railway 
Company  to  the  syndicate  headed  by  Horace  Andrews  was  effect- 
»  ed  March  8.  Mr.  Andrews  handed  to  Chairman  Newcomb,  of  the 
bankers'  committee,  a  check  for  $3,545,000,  and  received  certificate 
for  43,000  shares  of  the  stock  of  the  Cleveland  Electric  Railway, 
and  1000  shares  of  the  stock  of  the  Cleveland  City  Railway.  Im- 
mediately after  the  transfer  a  meeting  of  the  Cleveland  Electric 
Railway  Company  was  held.  The  last  official  act  of  H.  A.  Everett 
was  to  nominate  Mr.  Andrews  for  the  presidency  of  the  company. 
Mr.  Andrews  was  elected  president,  Henry  J.  Davis,  secretary  of 
the  National  Carbon  Company,  secretary,  vice  Fred  S.  Borton. 
Vice-President  Harmon  and  Treasurer  George  S.  Russell  con- 
tinue. The  deal  gives  the  Andrews  syndicate  65,000  shares.  The 
Pack  interests  in  the  company  have  20,000  shares,  and  the  Harmon 
interests  have  about  the  same.  It  is  understod  that  the  Everett- 
Moore  syndicate  still  holds  quite  a  block  of  Cleveland  City  stock 
Both  Mr.  Andrews  and  Mark  Hanna  deny  that  steps  have  been 
taken  for  the  immediate  consolidation  of  the  companies,  but  it  is 
so  much  a  matter  of  common  talk  that  there  can  be  no  doubt  the 
deal  is  about  to  be  concluded.  The  project  is  in  the  hands  of  the 
"Cleveland  Electric  Syndicate,"  formed  to  purchase  the  Everett- 
Moore  holdings.  The  syndicate  agreement  gave  Mr.Andrews 
until  March  1,  1Q03,  to  complete  his  plans,  Mr.  Andrews  to  have 
unlimited  discretion  as  to  the  steps  to  be  taken  to  bring  about 
the  consolidation.  In  case  of  his  withdrawal,  his  successor  is 
to  be  selected  by  Senator  Hanna,  John  J.  Stanley,  Myron  T. 
Herrick,  J.  H.  Wade  and  Samuel  Mather,  all  of  whom  are  mem- 
bers of*  the  syndicate.  It  has  been  reported  that  the  consolidation 
will  be  effected  on  a  basis  of  $80  for  Cleveland  Electric  stock 
and  $120  for  Cleveland  City  stock,  but  this  basis  is  believed  to  be 
incorrect.  It  is  more  probable  that  it  will  be  on  a  basis  of  the 
earnings  for  the  past  year  and  the  appraised  valuation  of  the 
property.  The  combined  capitalization  of  the  two  companies  is 
$21,600,000. 

It  is  known  that  a  representative  of  the  "Cleveland  Electric 
Syndicate"  has  had  several  conferences  with  the  city  adminis- 
tration 'relative  to  fares,  franchises  and  3-cent  tfare  competi- 
tion, but  the  results  of  the  conferences  have  not  been  made  public. 
It  is  reported  that  the  syndicate  offered  to  give  4-cent  fare  in 
return  for  a  blanket  franchise  for  existing  lines  and  fifty  miles  of 
new  roads.   This  cannot  be  verified. 

It  is  believed  that  some  of  the  immediate  results  of  the  con- 
solidation will  be  universal  transfers,  a  change  of  the  routes 
of  a  number  of  lines,  and  the  entire  rearrangement  of  the  power 
distribution  system. 


March  15,  1902.] 


STREET  RAILWAY  JOURNAL. 


345 


The  $3,500,000  received  by  the  bankers'  committee  for  the 
Everett-Moore  holdings  in  the  Cleveland  Electric  Railway  and 
the  Cleveland  City  Railway  will  materially  relieve  the  syndicate 
of  its  financial  embarrassment.  Most  of  the  money  will  go  to 
the  banks  which  have  loaned  money  on  Cleveland  Electric  Rail- 
way stock,  and  the  balance  will  be  placed  in  an  escrow  fund  for 
the  settlement  of  other  indebtedness.  The  matter  of  selling  to 
Toledo  Railways  &  Light  Company  is  still  unsettled,  and  the 
proposed  purchasers  have  been  granted  a  ten-days'  extension 
on  their  option.  The  sale  of  this  property  would  place  the  syn- 
dicate in  very  good  shape,  as  the  option  price  is  $30.  It  is  under- 
stood that  the  Everett-Moore  syndicate  paid  $12  for  the  stock  when 
it  was  purchased  last  year. 

It  is  believed  that  the  Northern  Ohio  Traction  Company  will 
not  be  sold.  The  proposed  customer  for  this  property  failed  to 
materialize,  and  as  the  committee  has  done  so  well  with  other 
properties  it  is  not  anxious  to  sell  the  property.  The  election 
of  officers  for  the  Northern  Ohio  Traction  Company  was  held 
Friday,  March  7,  and  resulted  as  follows:  Henry  Everett,  presi- 
dent; Will  Christy,  first  vice-president;  Charles  Currie,  second 
vice-president  and  general  manager ;  C.  F.  Moore,  secretary ; 
J.  R.  Nutt,  treasurer. 

There  is  now  every  indication  that  the  bankers'  committee  will 
sell  the  Detroit  &  Toledo  Shore  line  to  some  steam  road.  It  is 
generally  admitted  that  this  property  would  make  a  better  steam 
proposition  than  an  electric,  since  it  traverses  a  territory  which 
needs  freight  connection.  Messrs.  Everett  and  Moore  were  in 
conference  last  week  with  Messrs.  Black  and  Muckley,  who  now 
own  the  Toledo  &  Monroe  Railway,  and  it  is  generally  be- 
lieved that  this  road  will  be  extended  to  Detroit  over  the  right  of 
way  already  owned,  and  that  it  will  be  operated  in  connection 
with  the  Everett-Moore  line  from  Cleveland  to  Toledo. 

 ♦♦♦  =  

Power  Transmission  in  Mexico 


The  Rossiter-MacGovern  Company  of  141  Broadway,  New 
York  City,  who  has  successfully  financed  and  built  several  elec- 
tric power  plants  in  Mexico,  has  recently  secured  a  large  conces- 
sion in  Toluca,  that  country,  covering  two  separate  water-powers, 
aggregating  over  8000  hp.  Construction  was  begun  on  the  smaller 
plant  and  the  work  inaugurated  with  considerable  ceremony  by 
Governor  Vincente  Villada  and  other  leading  officials  of  the  State 
of  Mexico  in  person  on  Jan.  2,  this  year.  The  plant  will  have  a 
nominal  capacity  of  1200  hp.  and  contracts  have  already  been 
made  for  the  furnishing  of  power  and  light  equal  to  two-thirds 
of  this.  The  plant  was  designed  by  Alex.  Potter,  electrical  en- 
gineer, of  150  Nassau  Street,  who  is  in  direct  charge  of  con- 
struction. The  plans  have  been  approved  by  W.  A.  Bracken- 
ridge,  of  the  Niagara  Power  Company. 

Contracts  have  been  let  for  all  the  machinery  required,  and  it  is 
expected  to  have  the  plant  in  operation  in  July  next  The  Pelton 
Waterwheel  Company  is  to  furnish  three  450-hp  turbine  wheels, 
together  with  the  steel  flume,  receiver,  etc.  The  Stanley  Electric 
Manufacturing  Company  has  the  contract  for  three  325-kw  genera- 
tors and  transforming  apparatus  and  switchboard  in  the  station, 
the  General  Electric  Company  will  furnish  all  sub-station  appa- 
ratus, rotary  converters,  transformers,  switchboard,  together  with 
some  300  of  their  newest  type  1200-cp  arc  lamps.  The  Western 
Electric  Company  is  funishing  some  200  miles  of  copper  wire, 
and  all  line  material,  insulators,  etc.,  together  with  a  complete 
telephone  outfit. 

The  transmission  lines  will  carry  22,000  volts,  at  which  voltage 
the  power  will  be  transmitted  to  Toluca,  which  is  about  22  miles 
from  the  station.  Power  and  light  will  also  be  furnished  to  the 
municipalities  of  Tenancingo  and  Tenango,  catering  altogether 
to  a  population  of  over  100,000.  The  water  of  the  stream  for 
which  power  is  depended  on  has  its  origin  in  the  rain  and  snow 
from  Toluca  Mountain,  and  is  practically  constant  during  the 
year.  Measurements  and  gaging,  which  have  been  in  progress 
since  1895,  show  a  flow  of  650  liters  or  23  cu.  ft.  per  second,  and  a 
fall  of  720  ft.  in  6000  ft. 

The  necessary  capital  required  has  been  furnished  by  a  syndi- 
cate, and  upon  completion  of  the  plant  it  will  be  turned  over  to 
the  Toluca  Electric  Light  &  Power  Company,  a  corporation  to 
be  formed  under  the  laws  of  the  State  of  New  York.  The  prin- 
cipal owners  include  Senator  Chauncey  M.  Depew,  W.  W.  Good- 
rich. H.  C.  M.  Ingraham,  E.  V.  W.  Rossiter,  D.  H.  Valentine, 
J.  L.  Greatsinger,  T.  S.  Williams,  C.  L.  Rossiter,  H.  C.  Du  Val, 
John  R.  Christie,  many  of  whom  are  well  known  in  American 
electrical  and  traction  work. 

The  work  is  one  of  the  most  important  which  has  been  under- 
taken in  North  America,  and  its  development  will  be  watched  with 
interest. 


A  New  Automatic  Controller 


The  desirability  of  an  apparatus  whereby  the  current  supply  to 
the  motors  of  an  electric  car  may  be  controlled  by  some  automatic 
means  is  indicated  by  the  number  of  devices  both  simple  and 
complex  which  have  been  placed  upon  the  market  to  meet  this 
requirement.  Allowing  motormcn  to  have  full  control  of  the 
amount  of  current  which  is  passing  through  the  motors  necessi- 
tates a  great  amount  of  training  and  a  full  realization  on  their  part 
of  the  conditions  under  which  the  motors  operate  in  order  that 
a  great  waste  of  current  may  not  occur  or  that  the  apparatus  may 
not  be  seriously  damaged  by  unnecessary  loading.  The  device 
shown  in  the  accompanying  engravings  is  a  new  form  of  auto- 
matic controller,  which  is  intended  to  be  used  in  connection  with 
the  ordinary  series-parallel  controller,  and  which  converts  the 
ordinary  apparatus  into  one  which  is  entirely  automatic.  It  is 
shown  in  the  half-tone  illustrations  attached  to  a  K-g  controller 


FRONT  VIEW  OF  MASTER  CONTROLLER 


with  the  casing  removed  so  as  to  show  the  mechanism  of  the 
automatic  device  on  top  from  both  front  and  rear. 

The  other  engraving  shows  a  plan  view  giving  the  principal 
details  of  the  device.  In  the  upper  left-hand  corner  will  be  seen 
the  motor,  having  on  its  shaft  an  endless  screw,  which  engages 
the  teeth  on  a  gear  wheel  on  the  main  shaft  of  the  controller.  By 
an  ingenious  system  of  cams  and  stops  the  turning  on  of  the 
handle  of  the  automatic  apparatus  makes  contact  at  the  carbon 
blocks  in  the  upper  right-hand  corner,  which  completes  the  cir- 
cuit of  the  motor  and  strts  the  gearing,  thereby  operating  the  drum 
of  the  main  controller.  Two  speeds  are  obtainable,  one  having  the 
motors  in  series  position  with  all  resistance  cut  out,  and  the  other 
having  the  motors  in  parallel  position  with  all  resistance  cut  out, 
and  these  two  conditions  are  the  only  ones  that  can  be  obtained 
when  the  apparatus  is  installed.  If  the  motorman  turns  the 
handle  half-way  on,  the  cams  on  the  driving  mechanism  open  the 
circuit  of  the  auxiliary  motor  at  the  predetermined  point  where 
the  car  motors  are  in  series,  and  until  the  handle  is  moved  for- 
ward, again  starting  the  auxiliary  motor  and  therefore  the  drum 
of  the  main  controller,  the  car  motors  will  remain  in  series.  The 
connection  between  the  driving  apparatus  and  the  controller  drum 
is  effected  by  a  differential  gearing  so  as  to  give  a  positive,  slow- 
speed  rotation  to  the  latter.  This  consists  of  an  ingenious  com- 
bination of  gears  and  pinions  so  arranged  that  only  by  applying 
an  electrically  operated  frictional  device  to  one  of  the  gear  wheels 
can  the  system  he  put  in  motion.  If  the  pressure  is  released 
on  this  brake  the  controller  drum  is  carried  back  to  the  off  posi- 
tion, and  the  operating  motor  of  the  automatic  attachment  can 
run  on  indefinitely  without  being  able  to  bring  it  back.    All  jar 
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to  the  main  controller,  however,  is  eliminated  by  the  fact  that  a 
dashpot  is  attached  to  an  arm  on  the  shaft  of  the  driving  mechan- 
ism. Should  the  trolley  pole  come  off  therefore  the  brake  on 
the  gear  is  released  and  the  controller  drums  fly  round.  If  the 
power  supply  be  interrupted  at  the  station  or  along  the  line  the 
controllers  on  all  the  cars  will  immediately  return  to  the  off  posi- 
tion independently  of  the  position  of  the  motorman's  handle,  and 
when  the  supply  of  current  is  again  obtained  the  controllers 


TOP  PLAN  VIEW  OF  MECHANISM 


•will  all  be  put  on  at  the  predetermined  speed  for  which  the  auxil- 
iary motor  is  adjusted. 

Another  important  feature  of  the  device  is  its  adaptability  to 
the  operation  of  the  cars  in  a  train,  forming  a  complete  multiple 
unit  system  of  control.  It  is  evident  that  if  a  number  of  cars 
having  auxiliary  motors  for  driving  the  controller  drum  be  con- 
nected in  a  train,  and  the  auxiliary  motors  of  all  the  controllers 


REAR  VIEW  OF  MASTER  CONTROLLER 


be  connected  together  by  a  simple  system  of  wiring,  the  operation 
of  the  handle  of  the  first  controller  will  start  all  of  the  auxiliary 
motors  of  the  train  and  immediately  turn  on  the  current  to  all 
the  car  equipments  at  a  predetermined  rate  of  speed,  starting  the 
train  at  an  economical  rate  of  acceleration.  All  that  has  been 
said  in  regard  to  running  at  different  speeds  and  throwing  off 
the  controllers  in  case  of  interruption  of  current  will  of  course 
apply  as  well  to  the  operation  of  the  device  in  multiple  as  when 
used  singly.  Another  advantage  is  the  fact  that  only  one  main 
controller  is  necessary  for  a  double-ended  car,  as  a  second  con- 
trolling device  or  master  controller  can  be  placed  at  one  end  of 


the  car,  which  will  operate  the  main  controller  at  the  other  end  as 
well  as  if  placed  directly  over  it. 

In  reversing  the  car  motors  a  separate  auxiliary  motor  is  placed 
in  the  automatic  apparatus  which  operates  the  mechanism  of  the 
controller.  When  used  as  a  multiple-unite  system  four  wires  only 
are  required  for  the  train  line,  two  for  the  reversing  motors  and 
two  for  the  motors  which  drive  the  controller  drum.  These  auxil- 
iary motors  operate  at  the  full  line  potential  of  500  volts  or  over, 
taking  but  three-tenths  of  an  ampere  when  running. 

Although  the  device  is  so  arranged  that  it  is  impossible  for 
the  motorman  to  run  steadily  at  any  speed  other  than  that  pro- 
vided by  the  motors,  either  in  series  or  in  parallel,  without  re- 
sistance in  circuit,  any  variation  of  speed  necessary  can  be  ob- 
tained by  the  process  of  drifting — that  is,  starting  up  the  auxiliary 
motor  by  throwing  the  handle  on  to  the  full  speed  position  and 
then  allowing  it  to  return  to  the  off  position.  No  matter  how 
this  is  done,  the  operator,  having  no  personal  control  over  the 
rate  of  acceleration,  cannot  jerk  the  car,  a  feature  of  the  device 
which  is  also  very  noticeable  in  starting  from  a  standstill.  The 
apparatus  has  been  so  designed  that  it  is  entirely  distinct  from 
the  controller  proper,  and  should  it  in  any  way  get  out  of  order 
it  can  be  immediately  removed  from  the  top  of  the  controller  box 
and  the  ordinary  handle  substituted.  In  case  the  motorman 
.should  become  incapacitated,  or  for  any  reason  release  his  hold 
on  the  handle,  it  immediately  flies  back  to  the  off  position,  cut- 
ting off  the  current  from  the  car.  This  fact  is  also  an  advantage 
in  case  of  accident  when  the  motorman  can  leave  his  current  to 
take  care  of  itself  and  devote  the  strength  of  both  hands  to  the 
application  of  his  brake.  Several  interesting  tests  have  been  made 
with  the  device,  showing  the  relation  between  the  average  speed 
attained  and  the  power  consumed,  all  of  which  have  proved  ex- 
ceedingly satisfactory  to  those  interested  in  the  apparatus.  The 
patents  under  which  it  is  manufactured  were  obtained  by  E.  R. 
Gill,  and  are  owned  and  controlled  by  the  Invention  Development 
Company,  of  New  York,  of  which  Nelson  Hiss  is  vice-president 
and  general  manager. 



The  Norfolk  Strike 


The  striking  employees  of  the  Norfolk  Railway  &  Light  Com- 
pany and  the  officers  of  the  company  had  failed  to  come  to  terms 
for  a  settlement  of  the  strike  up  to  Tuesday.  The  strikers  refused 
to  accept  the  terms  of  arbitration  named  by  the  arbitrators,  though 
both  strikers  and  company  agreed  to  accept  the  arbitration  de- 
cision. The  main  objection  of  the  strikers  is  that  they  are  required 
to  work  with  non-union  men  ;  that  only  85  per  cent  of  them  will  be 
re-employed,  and  that  they  must  sign  the  surety  company  bond. 

The  cars  are  being  operated  regularly,  but  under  a  strong  mili- 
tary guard,  which  has  recently  been  doubled.  The  rioting  is  done 
principally  at  night,  and  many  citizens  and  soldiers  have  been  in- 
jured. It  has  been  found  necessary  to  have  the  soldiers  discharge 
their  rifles  over  the  heads  of  the  crowds  in  order  to  quell  espe- 
cially violent  outbreaks  of  lawlessness. 



Street  Railway  Patents 


I  This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  MARCH  4,  1902 

654.385.  Bolster  for  Railway  Cars ;  F.  S.  Ingoldsby  and  J.  R. 
Bowling,  St.  Louis,  Mo.  App.  filed  July  13,  1901.  The  bolster  con- 
sists of  a  central  frame,  a  channel-shaped  compression  member  ex- 
tending across  the  frame,  a  tension'  member  extending  across  the 
frame,  the  ends  of  the  tension  member  and  compression  member 
being  secured  together,  and  a  center  bearing  within  the  channel 
member  where  it  crosses  the  frame. 

694,425.  Electric  Railway  System ;  J.  Ryan,  Watertown,  N.  Y. 
App.  filed  Oct.  8,  1900.  The  switchbox  contains  a  solenoid  whose 
core  carries  a  mercury  cup  w  hich  is  raised  by  magnetism  and 
lowered  by  gravity  to  make  and  break  a  circuit  between  two  ter- 
minals, which  are  thereby  thrust  into  and  out  of  the  mercury. 

694,461.  Side  Bearing  for  Railway  Cars;  F.  R.  Cornwall,  St. 
Louis,  Mo.  App.  filed  Nov.  19,  1901.  The  balls  or  rollers  are  re- 
stored to  a  neutral  position  after  a  side  movement  of  the  car,  by 
a  spring  which  is  put  under  compression  by  the  said  side  movement. 

694,473.  Car  Truck ;  J.  F.  Hobbs,  Bridgeport,  Conn.  App.  filed 
Sept.  13,  1901.  The  lubricating  material  is  conveyed  to  the  jour- 
nals by  rollers  running  in  reservoirs  of  oil. 

694,503.  Roller  Side  Bearing ;  J.  C.  Wands,  St.  Louis,  Mo.  App. 
filed  June  21,  1901.   A  modification  of  No.  694,461. 


March  15,  1902.] 
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694.504.  Side  Bearing  for  Railway  Cars ;  J.  C.  Wands,  St.  Louis 
Mo.   App.  filed  Aug.  31,  1901.   A  modification  of  No.  694,461. 

694.505.  Roller  Side  Bearing;  J.  C.  Wands,  St.  Louis,  Mo.  App. 
filed  Oct.  16,  1901.  The  rollers  forming  the  bearing  are  themselves 
mounted  in  ball  bearings. 

694.506.  Side  Bearing :  J.  C.  Wands,  St.  Louis,  Mo.  App.  filed 
Nov.  8,  1901.  The  top  bearing  contacts  with  the  lower  bearing  at 
one  side  of  its  axis  of  rotation,  whereby  the  wear  on  the  bearing 
plate  is  reduced  to  a  minimum. 


PATENT  NO.  694,425 

694,549.  Roller  Side  Bearing;  C.  F.  Huntoon ;  Chicago,  111. 
App.  filed  Oct.  4,  1 901.  The  rollers  are  mounted  in  a  closed  box 
and  project  through  slots  in  the  cover  to  engage  with  the  moving 
surface. 

694582.  Plug  or  Bush  for  Connecting  Wires  or  Bars  to  Pieces 
of  Metal;  E.  A.  Richardson,  Charenton,  France.  App.  filed  July 
20,  1 901.  A  rail-bond  in  which  the  end  of  the  wire  is  held  in  a  con- 
ical split  plug. 

694.741.  Automatic  Switch-Operating  Device;  G.  G.  Guenther, 
Los  Angeles,  Cal.  App.  filed  Nov.  12,  igoo.  An  inclined  arm  on 
the  car  passes  under  the  free  end  of  a  pivoted  lever,  and  during 
the  progress  'of  the  car  the  lever  is  gradually  lifted  to  throw  the 
switch. 

694.742.  Railroad  Switch;  G  G.  Guenther,  Los  Angeles,  Cal. 
App.  filed  Nov.  28,  1900.  In  a  power-operated  switch  means  are 
provided  for  disconnecting  the  operating  lever  and  the  switch  bar, 
when  an  obstruction  opposes  the  movement  of  the  switch  rail. 


PATENT  NO.  694,506 


694,787.  Radial  Car  Truck ;  W.  Robinson,  Brooklyn,  N.  Y.  App. 
filed  Oct.  21,  1901.  The  wheel  frame  is  connected  with  the  main 
truck  frame  by  swing  links,  which  are  pivotally  connected  to  the 
main  frame  and  support  the  wheel  frame  therefrom. 

694,851.  Portable  Tramway;  J.  H.  Gardner,  New  Orleans,  La. 
App.  filed  Oct.  28,  1 901.  A  portable  tramway  for  pile-drivers  and 
other  construction  apparatus  in  which  the  track  is  in  sections  and 
adapted  to  be  lifted  from  the  rear  and  transferred  to  the  front 
of  the  pile-driver,  where  it  is  deposited  upon  the  new  work  and 
permits  the  machine  to  be  moved  ahead. 

694,883.  Sar  Fender;  J.  J.  McGarity  and  G.  R.  Hopf,  Pittsburgh, 
Pa.   App.  filed  July  17,  1901.    Details  of  construction. 



ENGINEERING  SOCIETIES 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGI- 
NEERS.— The  Institute  will  hold  its  annual  convention  this  year 
among  the  Berkshire  Hills,  the  dates  which  have  been  selected 
being  June  17,  18,  19  and  20.    Hotel  accommodations  have  been 


secured  and  a  special  train  will  leave  New  York  on  June  16  to 
carry  such  members  of  the  Institute  as  reside  in  that  city  and 
vicinity.  Although  the  subjects  of  the  papers  to  be  read  and  dis- 
cussed at  this  meeting  have  not  yet  been  made  public,  the  interest 
of  street  railway  men  in  the  proceedings  last  year  will  be  well  re- 
membered, and  it  is  expected  that  the  committee  on  papers  this 
year  will  continue  the  policy  of  making  this  department  of  the 
electrical  engineering  profession  an  important  feature. 

CANADIAN  ELECTRICAL  ASSOCIATION.— The  annual 
convention  of  the  association  will  be  held  at  Quebec  on  the  nth, 
12th  and  13th  of  June.  Every  effort  is  being  made  by  the  officers  of 
the  association  to  make  this  the  most  successful  meeting  held  by 
the  society,  and  it  will  undoubtedly  be  attended  by  a  large  number 
01  engineers  from  the  "States"  as  well  as  from  Canada.  The  great 
amount  of  electrical  engineering  work  which  is  now  progressing  in 
the  vicinity  of  Quebec  makes  the  location  of  that  city  one  of  the 
most  advantageous  at  the  present  in  Canada  for  providing  inter- 
esting excursions  to  the  visiting  members,  and  it  is  expected  that 
the  papers  to  be  read  will  be  of  a  high  grade  and  presented  by 
engineers  of  reputation  and  ability. 



PERSONAL  MENTION 


MR.  L.  J.  MAYER,  formerly  superintendent  of  the  Lima  Elec- 
tric Railway,  of  Lima,  Ohio,  has  resigned  that  position,  and  ac- 
cepted a  position  with  the  Buffalo  General  Electric  Company. 

MR.  ROBERT  P.  LEE  has  resigned  as  superintendent  of  the 
Woronoco  Street  Railway  Company,  of  Woronoco,  Mass.  Mr.  Lee 
has  not  yet  determined  on  plans  for  the  future.  James  H.  Bryan, 
president  of  the  company,  will  act  as  superintendent  temporarily. 

MR.  R.  H.  SCOTTER,  of  London,  has  been  selected  to  read  an 
additional  paper  before  the  convention  of  the  International  Street 
Railway  Association,  to  be  held  July  1  to  4,  1902,  in  London.  The 
title  of  the  paper  is  "Tramway  Legislation  in  Different  European 
Countries." 

MR.  F.  NONNENBERG,  secretary  and  treasurer  of  the  Inter- 
national Street  Railway  Association  of  Brussels,  has  resigned  the 
former  office,  owing  to  the  press  of  other  duties.  Mr.  t'Serstevens 
has  been  appointed  secretary  of  the  association  in  the  place  of  Mr. 
Nonnenberg. 

MR.  HENRY  FLOY,  consulting  engineer  of  New  York,  re- 
covered from  a  serious  attack  of  typhoid  fever.  He  has  just  re- 
turned from  a  two-months'  trip  to  Italy  and  France,  which  he  took 
for  the  benefit  of  his  health,  which,  his  friends  will  be  glad  to 
hear,  is  now  fully  restored. 

MR.  MAURICE  COSTER,  manager  of  the  sales  department  of 
the  French  Westinghouse  Company,  at  Paris,  and  formerly  man- 
ager of  the  Chicago  office  of  the  Westinghouse  Electric  Manu- 
facturing Company,  was  married  on  Feb.  19  at  the  Isle  of  Jersey 
to  Miss  Augusta  Blanche  Bennett. 

MR.  W.  W.  S.  BUTLER,  superintendent  of  the  Montoursville 
Passenger  Railway  and  the  Lewisburg,  Milton  &  Watsontown 
Passenger  Railway,  of  Pennsylvania,  has  resigned  from  these  com- 
panies, his  resignation  becoming  effective  April  I.  Mr.  Butler  will 
become  superintendent  of  the  Durham  Traction  Company,  of  Dur- 
ham, N.  C,  which  is  now  constructing  a  new  line  at  Durham. 

MR.  J.  C.  BOYD  has  just  resigned  as  roadmaster  of  the  elevated 
division  of  the  Boston  Elevated  Railway  Company,  owing,  it  is 
understood,  to  the  advice  of  his  physician,  that  this  work  was  more 
severe  than  the  present  state  of  his  health  would  justify  him  in 
continuing.  Mr.  Boyd's  resignation  took  effect  upon  March  1,  and 
was  accepted  with  regret  by  the  company's  officials,  with  whom  his 
relations  have  always  been  exceedingly  cordial.  It  is  understood 
that  Mr.  Boyd  will  return  to  his  former  home  in  Maine,  where 
he  may  accept  a  position  with  the  Bangor  &  Aroostook  Railroad, 
with  which  he  was  formerly  connected.  Mr.  F.  C.  Stowell,  assistant 
roadmaster  of  the  southern  division  of  the  Boston  &  Maine  Rail- 
road Company,  has  been  appointed  to  succeed  Mr.  Boyd.  Mr. 
Stowell  is  a  civil  engineer  and  a  graduate  of  Harvard  College, 
where  he  studied  engineering  in  the  Lawrence  Scientific  School. 
He  was  formerly  assistant  engineer  of  the  old  Boston-  &  Lowell 
Railroad,  and  continued  in  the  same  position  after  the  lease  of 
that  road  to  the  Boston  &  Maine  Railroad.  In  1894  he  was  ap- 
pointed assistant  roadmaster  of  the  southern  division  of  that  com- 
pany and  was  given  charge  of  what  used  to  be  the  Central  Massa- 
chusetts Railroad,  in  which  position  he  has  served  ever  since.  For 
the  last  seven  years  he  has  been  secretary  of  the  Eastern  Road- 
masters'  Association,  which  includes  all  the  railroads  of  New  Eng- 
land, Eastern  New  York  and  Eastern  Canada. 
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THE  MARKET 


The  Money  market 

Wall  Street,  March  12,  1902. 
Expectations  of  a  firmer  money  market  have  been  realized  to 
some  extent  during  the  past  week.  Money  on  call,  which  was  loan- 
ing a  week  ago  quite  freely  at  2l/2  per  cent,  is  now  not  loaning  be- 
low 3,  and  4  per  cent  has  been  recorded  on  a  few  transactions. 
Time  money  is  nominally  unchanged  at  4  per  cent  for  the  shorter 
loans,  and  4^  per  cent  for  the  distant  maturities,  but  the  supply  of 
money,  even  at  the  latter  rate,  is  extremely  limited.  As  these 
articles  have  already  pointed  out,  there  is  no  warrant  for  any- 
thing approaching  a  serious  stringency,  because  the  causes  that  have 
brought  bank  reserves  to  their  present  low  level  are  not  the  sort 
that  would  persist  in  the  face  of  an  advance  in  money  quotations. 
If  is  because  money  has  been  so  remarkably  easy  here  that  gold 
exports  have  gone  on  so  extensively  during  the  last  fortnight,  and 
that  the  syndicates  and  other  large  borrowers  have  been  allowed  to 
pile  up  loans  so  heavily.  Both  of  these  movements  have  ceased 
now  that  the  money  market  has  begun  to  harden.  Sterling  ex- 
change has  dropped  off  well  below  the  specie  shipping  point,  and 
what  promises  to  be  an  important  contraction  in  the  loan  account 
has  already  begun.  The  whole  money  situation  seems,  in  fact,  to 
be  capable  of  righting  itself  easily,  with  only  a  slight  rise  in  the 
money  rate.  Unquestionably  such  a  rise  will  bring  funds  in  quantity 
from  the  interior  centers ;  indeed,  the  recovery  in  interior  exchange 
during  the  last  day  or  two  shows  that  this  result  is  already  being 
witnessed.  The  common  understanding  is,  moreover,  that  the  local 
trust  companies  and  other  institutions  outside  the  Clearing  House 
have  borne  a  comparatively  small  part  in  the  winter's  loan  ex- 
pansion, and  that  with  the  more  profitable  condition  promised  in  the 
loan  market  they  will  begin  to  draw  down  their  cash  balances  in  the 
depository  banks,  and  lend  them  out.  This  operation  will,  of 
course,  cause  the  desired  reduction  of  loans  and  deposit  liabilities 
among  the  Clearing  House  members,  without  curtailing  the  supply 
of  credit  available  for  the  community  in  general.  Surplus  reserve 
ought  to  gain  enough  through  increasing  currency  offerings  from 
the  domestic  centers  and  through  loan  contraction,  to  meet  any 
further  losses  at  the  Treasury  or  elsewhere.  The  chances  are  that 
money  quotations  will  remain  somewhat  higher  than  their  re- 
cent average  for  a  while  to  come,  but  there  is  little  chance  of  any 
serious  disturbance. 

The  Stock  Harket 

The  general  share  market  has  scarcely  changed  in  any  of  its  main 
characteristics  from  what  it  was  a  week  ago.  Considering  the  un- 
certainty attending  the  money  outlook,  the  Northern  Securities 
affair,  and  the  new  grain  harvests,  the  undertone  has  been  remark- 
ably firm.  A  good  many  specialties  have  been  bid  up  sharply,  and 
in  this  group  the  high-grade  investment  issues — like  Northwest. 
General  Electric  and  Pullman  Palace  Car — have  figured  alongside 
the  veriest  trash  of  the  industrial  and  railroad  low-priced  stock 
list.  Judging  the  market  in  the  proper  manner,  however,  by  the 
movement  of  the  regularly  active  shares,  the  range  of  fluctuations 
has  been  insignificant,  and  net  changes  very  small.  The  causes  of 
public  indifference  to  new  speculative  ventures  have  been  alluded 
to  too  frequently  already  to  need  rehearsal  now.  On  the  other  hand, 
it  is  equally  plain  that  there  is  no  desire  to  sell  on  the  part  of  out- 
side investors,  and  the  Wall  Street  syndicates  which  own  and  con- 
trol the  greater  part  of  the  available  security  supply  cannot,  even 
if  they  would,  reduce  their  commitments  materially.  It  requires 
only  a  minimum  of  support  when  the  market  grows  weak  to 
check  the  decline,  and  only  a  minimum  of  realizing  orders  to  check 
the  advance  whenever  the  drift  is  upward.  Except  for  some  de- 
crease in  railway  earnings  in  the  Southwest  and  in  other  sections, 
where  the  storms  and  floods  have  delayed  traffic,  developments  out- 
side the  Stock  Exchange  continue  favorable,  and  afford  an  ample 
ground  for  maintaining  high  security  values.  The  market  bids  fair 
to  continue  for  some  time  to  move  in  narrow  channels,  and  to  be 
discriminating  as  regards  stocks  where  special  considerations  of 
price  or  earning  power  are  relatively  more  favorable  than  others. 
As  yet  no  impulse  to  a  general  movement  either  backward  or  for- 
ward has  appeared  or  seems  likely  to  appear. 

Among  the  local  traction  stocks,  Manhattan  is  the  only  one  that 
deserves  particular  notice  for  its  market  experience  of  the  past 
week.  It  has  been  one  of  the  weakest  features  in  the  entire  Stock 
Exchange  dealings  for  no  reason  apparently  except  that  the  cur- 
rent manipulation  is  directed  to  getting  the  price  down  rather  than 
up.    No  opportunity  has  been  lost  to  mark  the  stock  down  as  far 


as  possible  on  all  occasions  of  general  weakness,  while  no  attempt 
at  all  has  been  made  to  bid  up  the  quotation  when  the  general 
tendency  has  been  toward  recovery.  No  liquidation  has  occurred 
at  all  commensurate  either  in  volume  or  importance  with  the 
extent  of  the  decline.  Partly  for  this  reason,  and  partly  because 
"bear"  manipulation  is  so  evident,  the  suspicion  is  raised  that  the 
stock  is  being  depressed  without  the  interference,  if  not  actually 
with  the  co-operation  of,  the  inside  speculative  interests  for  the 
purpose  of  accumulation.  The  earnings  of  the  road  are  known  to 
be  enormous,  and  some  authorities  who  have  means  of  supporting 
their  statements  claim  that  enough  is  being  earned  to  pay  10 
per  cent  on  the  present  capital,  to  say  nothing  of  further  increases 
under  electric  equipment.  Metropolitan  has  gone  lower  more  from 
neglect  than  from  any  other  cause.  Nothing  more  is  heard  of  the 
opposition  which  was  lately  organized  to  the  securities-holding 
plan.  Brooklyn  Rapid  Transit  has  been  comparatively  inactive, 
and  realizing  sales  have  been  more  in  evidence  than  new  buying. 

Philadelphia 

Active  trading  has  continued  in  Union  Traction  during  the  week, 
but  with  scarcely  any  change  in  prices.  Nearly  all  the  transactions 
have  averaged  around  39^.  The  speculative  rank  and  file  are  still 
awaiting  more  definite  details  of  the  terms  which  the  new  Consoli- 
dated Traction  Company  will  offer  for  the  lease  of  the  Union 
Traction.  It  is  said  that  the  new  enterprise  contemplates  the  build- 
ing of  a  3-mile  subway  and  an  elevated  road  above  it.  Regarding 
the  terms  of  the  deal  the  report  is  that  one-fourth  of  the  stock  of 
the  new  company  will  be  allotted  at  par  value  of  $50  to  the  general 
body  of  present  Union  Traction  stockholders,  and  that  the 
Widener-Elkins-Dolan  syndicate  will  take  the  rest.  Philadelphia 
Traction  has  sold  in  only  small  parcels  during  the  week  at  100 
and  iooTx.  The  general  traction  list  in  Philadelphia  has  been 
extremely  dull.  Insignificant  sales  are  reported  in  Consolidated  of 
New  Jersey  at  70^,  Indianapolis  Railway  at  48,  Easton  Electric  at 
igyi,  American  Railways  at  43H  ?-nd  43,  and  Railways  General 
at  6y$.  Bond  sales  comprise  Electric-People's  Traction  4s  at  98^, 
People's  Passenger  4s  at  io6T/2,  Union  Traction  of  Indiana  5s  at  101, 
Indianapolis  4s  at  85,  and  Consolidated  of  New  Jersey  5s  at  110J/2 
to  1 10^.  The  effect  on  the  Cleveland  Stock  Exchange  of  the  con- 
templated street  railway  consolidation'  was  marked  last  week  by 
strengthening  both  Little  and  Big  Consolidated.  The  former 
opened  at  81^2  and  advanced  to  85*4  bid  and  87H  asked.  Cleveland 
City  continued  strong  at  about  115.  Southern  Ohio  Traction  at- 
tracted attention  late  in  the  week,  several  small  blocks  going  at 
57  and  58 ;  the  last  sale  was  at  78T/2-  Northern  Ohio  Traction  was 
strong,  several  blocks  selling  at  34L2,  an  advance  of  four  points. 
Detroit  United  stood  about  stationary  at  69^/2  during  the  week. 
Two  passed  dividends  are  accountable  for  the  drop  in  Southern 
Ohio.    On  Monday  Detroit  United  sold  at  69^3. 

Chicago 

Nothing  further  has  been  heard  this  week  about  the  rumored 
street  railway  consolidation  in  Chicago.  Heavy  dealings  in  Union 
Traction  have  taken  place  all  around  the  single  price,  15.  The  pre- 
ferred is  steady  at  49.  No  sales  of  City  Railway  are  reported. 
Among  the  elevated  securities  Metropolitan  has  been  most  conspic- 
uous. The  preferred  stock  has  changed  hands  steadily  at  90  to 
90^.  The  common,  after  selling  up  to  41^2  at  the  end  of  last  week, 
is  back  to  39^/2,  but  even  this  represents  a  decided  gain  over  recent 
quotations.  The  opening  of  the  road's  Douglas  Park  extension  has 
been  followed  by  the  announcement  of  the  purchase  of  property 
valued  at  $771,000,  running  from  Market  Street  to  Fifth  Avenue, 
which  will  be  used  as  an  extra  terminal  to  relieve  the  overworked 
Union  loop.  As  the  lease  of  the  latter  by  the  Metropolitan  and  the 
rest  calls  for  one-half  cent  on  each  passenger,  it  is  expected"  that 
when  the  Metropolitan  has  its  own  terminal  facilities  for  a  good 
part  of  its  traffic,  a  large  saving  in  earnings  will  be  accomplished. 
At  present  10  per  cent  of  its  gross  revenue  is  turned  over  to  the 
"loop"  company.  Of  the  other  elevated  shares,  South  Side,  on  scat- 
tering transactions,  has  sold  up  as  high  as  112,  while  Lake  Street 
has  been  strong  at  n^.  The  third  track  of  the  latter  company 
has  now  been  completely  laid,  and  will  be  open  to  traffic  soon. 
There  are  no  developments  yet  in  the  critically  interesting  matter 
of  the  traction  company  franchise  taxes. 

Other  Traction  Securities 

Liquidation  in  Boston  Elevated,  which  carried  the  price  down  as 
low  as  i6i^4  a  fortnight  ago,  has  abruptly  ceased,  and  it  took  the 
purchase  of  only  150  shares  to  send  the  stock  up  to  165 14  last 
Thursday.  Since  then  the  advance  has  continued,  168  being  the 
last  sale  yesterday.     Massachusetts   Electric  issues  have  been 
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dealt  in  freely,  but  with  little  change  in  prices.  The  recent  ad- 
vance in  both  common  and  preferred  is  well  held.  Fears  that  the 
bill  compelling  the  sale  of  "six  tickets  for  a  quarter"  will  pass  the 
Maryland  Legislature,  caused  a  sharp  reaction  in  the  United 
Railway  of  Baltimore  securities  on  Wednesday  a  week  ago.  Both 
common  stock  and  income  bonds  were  down  a  point  and  one-half 
from  their  recent  top.  During  the  last  few  days  some  recovery 
lias  occurred,  and  more  reliance  is  placed  upon  the  semi-official  as- 
surances that  the  undesirable  legislation  will  not  be  enacted.  Other 
Baltimore  sales  for  the  week  comprise  Charleston  Railway  5s  at 
1055^  up  to  106,  Atlantic  Railway  5s  at  io6-)4  and  107,  City  and 
Suburban  (Baltimore)  5s  at  106,  Norfolk  Railway  5s  at  110J-2,  and 
Baltimore  Traction  5s  at  1 18J4.  St.  Louis  Transit  and  United  of 
St.  Louis  preferred  has  sold  as  low  as  27%  and  82J4  respectively,  on 
light  dealings.  The  decline  in  these  issues  has  come  so  suddenly 
as  to  suggest  that  the  recent  advance  was  very  largely  speculative 
in  character.  Apart  from  the  St.  Louis  shares,  interest  in  the  New 
York  curb  dealings  has  been  confined  to  the  new  San  Francisco 
Street  Railway  securities.  The  first  quotations  a  week  ago  were  103 
to  103J/2  for  the  "subscriptions,"'  88  bid  for  the  bonds,  20l/2  bid  for 
the  common,  and  60^2  for  the  preferred  stock.  Since  then  the  sub- 
scriptions have  sold  down  on  heavy  dealings  to  ioo-)4,  but  the 
common  stock  has  changed  hands  freely  at  22^/2,  and  the  preferred 
at  63%.  Small  sales  of  City  Railroad  preferred  certificates  in  the 
New  Orleans  market  are  reported  at  105,  a  decline  of  one-half 
point.   The  common  is  unchanged  at  30H  bid. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

Closing  Bid 
1902 

March  4  March  11 


American  Railways  Company   43%  f43 

Boston  Elevated    161  167 

Brooklyn  R.  T   63%  63% 

Chicago  City   214  215 

Chicago  Union  Tr.  common)   14%  14% 

Chicago  Union  Tr.  (preferred)   50  48% 

Cleveland  City    107 

Cleveland  &  Eastern    30  a30 

Cleveland  Electric    81  84% 

Columbus  (common)    51  50 

Columbus  (preferred)    102  102 

Consolidated  Traction  of  N.  J   70  70 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)   24%  24% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64%  64% 

Detroit  United    67%  69% 

Detroit  United  Certificates   t66 

Electric-People's  Traction  (Philadelphia)  4s   99  98% 

Elgin,  Aurora  &  Southern   a35%  34 

Indianapolis  Street  Railway  4s   85  85 

Lake  Street  Elevated   11%  11% 

Manhattan  Ry   131  128% 

Massachusetts  Elec.  Cos.  (common)   36  36 

Massachusetts  Elec.  Cos.  (preferred)   96  96% 

Metropolitan  Elevated,  Chicago  (common)   39%  40 

Metropolitan  Elevated,  Chicago   89  i'90% 

Metropolitan  Street   1   167%  167 

New  Orleans  (common)    30%  30% 

New  Orleans  (preferred)    105%  104% 

North  American    92  96 

Northern  Ohio  Traction   (common)   30  33% 

Northern  Ohio  Traction  (preferred)   90  85 

North  Jersey   28  28 

Northwestern  Elevated,  Chicago  (common)   38%  38% 

Northwestern  Elevated,  Chicago  (preferred)  ■.   86  86 

Philadelphia  Traction    100  100 

St.  Louis  Transit  Co.  (common)   30%  26 

South  Side  Elevated  (Chicago)   110%  112 

Southern  Ohio  Traction   05  a60 

Syracuse  (common)   21  21 

Syracuse  (preferred)    61  61 

Third  Ave.   129  129 

Twin  City,  Minneapolis  (common)   113  115% 

United  Railways,  St.  Louis  (preferred)  ,   83%  82% 

United  Railways,  St.  Louis,  4s   89  87% 

Union  Traction  (Philadelphia)   39%  39% 


*  Ex-dividend,    (a)  Asked,   t  Last  sale. 

Iron  and  Steel 

The  already  serious  difficulty  of  supply  keeping  pace  with  demand 
in  the  iron  market  has  been  increased  by  the  delay  in  transportation 
services,  owing  to  the  recent  floods  and  storms.  It  is  unfortunate 
that  this  should  occur  at  a  lime  when  the  accumulation  of  finished 
material  for  the  spring  trade  is  at  its  height.    The  Iron  Age  sub- 
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mils  a  fresh  series  of  figures  dealing  with  the  foundry  iron  trade 
in  the  South  which  throw  additional  light  upon  the  enormous  vol- 
ume of  current  consumption.  It  seems  that  with  an  estimated 
production  of  475,000  tons  during  the  remaining  ten  months  of  the 
year  the  Southern  furnaces  had  already,  on  March  1,  booked  orders 
for  800,000  tons.  Prices  are  advancing  steadily  despite  all  the 
efforts  of  the  leading  producers  to  hold  them  down.  Bessemer  pig 
is  quoted  now  at  $17,  steel  billets  at  $31,  and  steel  rails  at  $28. 

Metals. 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 
I2r4  cents ;  tin,  26^  cents ;  lead,  4%  cents,  and  spelter,  4%  cents. 



SAN  FRANCISCO,  CAL.— The  Sutter  Street  and  Sutro  Railway  lines  have 
been  formally  transferred  to  the  Baltimore  syndicate,  whose  representative  has 
tendered  a  certified  check  for  $2,370,656  in  payment.  The  transfer  of  the 
Market  Street  system  is  yet  to  be  made.  About  $3,000,000  worth  of  stock  in 
the  United  Railways  Company,  which  will  control  all  these  lines,  has  been 
taken  by  local  capitalists. 

WABASH,  IND. — General  Manager  Lau,  of  the  Wabuh  River  Traction 
Company,  operating  between  Wabash  and  Peru,  announces  the  sale  of  the 
entire  issue  of  $300,000  5  per  cent  bonds  authorized  by  the  company,  at  a 
fraction  over  95.  The  sale  of  the  bonds  yielded  over  $270,000,  and  this  will  be 
used  in  building  the  Peru  line,  or  to  build  a  new  line  to  Marion.  The 
company  is  also  seeking  the  right  of  way  through  the  countiei  of  Marion  and 
Cass  to  Logansport. 

AMHERST,  MASS.— The  Amherst  &  Sunderland  Street  Railway  Company 
has  petitioned  the  Railroad  Commissioners  for  authority  to  issue  additional 
capital  stock  to  the  amount  of  $40,000  for  improving  its  machinery. 

WESTBORO,  MASS. — The  Westboro  &  Hopkinton  Street  Railway  Com- 
pany has  petitioned  the  Railroad  Commissioners  for  authority  to  issue 
additional  capital  stock  to  the  amount  of  $40,000. 

BOSTON,  MASS. — In  accordance  with  the  provisions  of  the  lease  of  the 
West  End  Street  Railway  Company  to  the  Boston  Elevated  Railway  Com- 
pany, a  dividend  rental  of  $1.75  per  share  will  be  paid  to  holders  of  record 
of  the  common  stock  of  the  West  End  Company  on  April  1. 

GRAND  RAPIDS,  MICH.— It  is  understood  that  the  Crand  Rapids, 
Holland  &  Lake  Michigan  Railway  will  pass  into  the  hands  of  the  bondholders 
within  a  month,  and  that  the  company  will  be  entirely  reorganized. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  has  declared  the 
regular  quarterly  dividend  of  1%  per  cent,  payable  April  1. 

ST.  LOUIS,  MO.— Clark  Brothers,  of  Philadelphia,  last  week  purchased  the 
St.  Louis  and  East  St.  Louis  Electric  Railway,  commonly  known  as  the  bridge 
line,  which  operates  over  the  Eads  Bridge.  The  week  before  they  purchased 
the  East  St.  Louis  Electric  road,  and  it  is  intimated  that  these  two  roads  will  be 
connected,  a  strip  of  track  about  three  feet  being  all  that  will  be  necessary 
to  connect  them.  All  told,  the  Clarks  have  acquired  125  miles  of  single  track. 
The  investment  represents  an  outlay  of  $4,000,000,  and  $1,00J,000  additional 
is  to  be  spent  at  once  in  improvements,  including  additional  power  houses, 
equipment,  etc.  It  is  reported  that  the  company  has  made  arrangements  with 
the  St.  Louis  Transit  Company  for  the  use  of  some  of  its  tracks  for  a  loop. 

NEW  YORK,  N.  Y—  The  directors  of  the  Manhattan  Elevated  Railway 
have  declared  the  regular  quarterly  dividend  of  1  per  cent,  payable  April  1. 

NEW  YORK,  N.  Y.— The  American  Light  &  Traction  Company  reports 
earnings  for  January  at  $88,373,  being  an  increase  over  January,  1901,  of 
21.49  per  cent.  Required  to  pay  one  month's  dividends  on  $7,746,000  preferred, 
$38,730;  surplus  for  month,  $49,643.  The  surplus  for  six  months,  after  having 
paid  dividends  of  3  per  cent  for  the  half  year  ended  Dec.  31,  1901,  was  $187,952, 
which,  added  to  the  foregoing  surplus,  gives  a  surplus  for  seven  months 
ended  Jan.  31,  1902,  of  $237,596. 

TOLEDO,  OHIO.— An  issue  of  $50,000  in  receiver's  certificates  on  the  Lake 
Shore  Electric  Railway  has  been  sold  in  Toledo  and  Detroit.  The  certificates 
pay  6  per  cent  interest  and  are  due  Jan.  1,  1903.  The  certificates  are  prior 
liens  even  over  first-mortgage  bonds.  The  money  obtained  is  being  used  for 
improvements  to  the  property. 

PROVIDENCE,  R.  I.— The  merger  of  the  United  Traction,  capitalized  at 
$8,400,000;  Providence  Gas  Company,  with  $5,000,000  in  stock,  and  the  Narra- 
gansett  Electric  Lighting  Companies,  capitalized  at  $2,750,000,  is  announced. 
The  consolidated  companies  will  be  known  as  the  Rhode  Island  Company, 
and  there  has  just  been  introduced  in  the  Assembly  of  Rhode  Island  an  act 
to  provide  for  the  organization  of  the  company. 

ALBANY,  N.  Y.— The  Albany  &  Hudson  Railway  &  Power  Company  has 
filed  with  the  State  Railroad  Commissioners  the  following  report  for  the 
quarter  ending  Dec.  31,  1901: 

Gross  earnings    $32,766 

Operating  expenses    30,211 


Net  earnings   $2,555 

Other  income    9,354 


Gross  income    $11,909 

Fixed  charges    33,134 


Deficit    $21,224 

MONTREAL,  QUE.— The  Montreal  Street  Railway  Company  has  de- 
cided that  in  pursuance  of  a  resolution  adopted  at  the  special  meeting  of  the 
shareholders,  held  July  10,  1901,  for  the  purpose  of  providing  for  the  purchase 
of  the  securities  of  the  Montreal  Park  &  Island  Railway  Company,  that  the 
company  issue  $1,500,000  of  4%  per  cent  bonds,  the  same  to  be  offered  to  share- 
holders at  par  pro  rata  to  their  holding  of  stock,  April  IE,  1902. 
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Expenses 

Net 
Earnings 

Deductions 
From  Income 

Net  Income, 
Amount  Avail- 
able for 
Dividends 

Com  pan  y 

Period 

Total  Gross 
Earnings 

Operating 
Expenses 

1 

Net 
Earnings 

Deductions 
From  Income  | 

Net  Income, 
Amount  Avail- 
able for 
Dividends 

AKRON,  O. 

DULUTH,  MINN. 

Northern  Ohio  Tr.  Co. 

1  m 

Jan 

'08 

48,28  ( 

29  184 

19  103 



Diiluth-Superior  Tr  

1  m 

Jan. 

'()2 

36  702 

03  ]5g 

13  543 

9  665 

3,877 

1  ** 

'01 

45,631 

31*732 

13  900 

1  " 

'01 

32  248 

19*489 

12*759 

9*,117 

3*642 

9  41 

Dec. 

\)\ 

402,800 

263  361 

199439 

98  973 

100  466 

12  " 

'01 

453*704 

251*115 

CO 1 ,0 iO 

202*369 

109*907 

92,422 

Q  ** 

'00 

387,972 

241 '782 

146  190 

109*786 

36*404 

KLGIN,  ILL. 

12  14 

*01 

617,011 

*  350  815 

206'l66 

136162 

130  004 

Elgin,       Aurora  & 

12  41 

41 

'00 

513.725 

*  317*475 

196  249 

141 'l33 

55,117  1 

Southern  Tr  

1  m.. 

Feb. 

'02 

21  519 

17,513 

7,006 

1  "" 

'01 

28*216 

17'  954 

10*262 

ALB  \NY,  N.  Y. 

9  " 

" 

'02 

263*921 

156  93 

19/i  not 

1  AV.D9J 

United  Traction  Co.  .. 

Feb 

231  685 

171  635 

60  040 

45  750 

14  290 

9  " 

'01 

241  836 

157  922 

86  915 



2  44 

'01 

2'  16,23 1 

1 49'9'JT 

57  234 

39*802 

16*432 

8  " 

'tr.' 

983,047 

670  108 

^p/qqo 

168  767 

144*223 

HAMILTON,  O. 

8  ** 

lt 

'(H 

919,994 

624*. 080 

295  914 

159  631 

136'282 

Southern  Ohio  Tr.  Co. 

1  m> 

Feb. 

'02 

21  050 

14  436 

6  614 

7  500 

l  886 

1  " 

'01 

18*352 

13  155 

5*198 

?'500 

+  2  302 

AUGUSTA,  GA. 

12  " 

Dec. 

'01 

337*741 

182*954 

154*787 

90  000 

64*787 

Augusta  Ky.&  Elec. Co. 

1  m. 
1  14 

Oct. 

\\\ 
'DO 

18,031 

1D,< 

10,012 

9668 

8  019 
6'l04 



12  " 

'00 

*y4  ,yu/ 

154' 465 

140*542 

90  000 

50542 

10  44 

u 

'91 

loy,  you 

102*279 

67671 

10  " 

r.i 

'(10 

157,019 

91 '785 

65,264 

London  St.  Ry.  Co  

1  m.. 

Dec. 

'01 

12,917 

6  280 

6,66? 

1  859 

4,808 

BINGH  AMTON,  N.  Y. 

1   " ' 

'00 

1 1  043 

5^321 

5719 

1*682 

4M37 

Binghamton  St.  Ry. 

10,599 

12  " 

'01 

141 *c46 

84557 

57*289 

23  835 

33^454 

1  m. 

T 

'02 

lo,169 

4  570 

12  " 

'00 

119  109 

78*501 

40  608 

21  624 

18  985 

1  44 

44  ' 

'01 

13,367 

!>'o65 

4*302 



MILWAUKEE,  WIS. 

'02 

128,560 

56,531 

6;>'o29 

Milwaukee  El.  Ry.  & 

-  ii 

u 

'01 

113,589 

58^518 

55 '071 

1  m. 
1 

■ 

'02 

214  884 

106  532 

108  352 

6  540 

42,950 

'01 

186  309 

106' 4  35 

80*374 

61*302 

19  072 

BOSTON,  MASS. 

12  " 

Dec. 

'01 

2  442*342 

1  l8o'534 

1  256*808 

755' 139 

/  00, 1  oy 

501  669 

Boston  Elev.  Ky.  Co. 

12  m 

Sent 

'01 

lU,oby,49b 

7,336,597 

3,532  899 

2  896  359 

636  539 

12  " 

1)0 

2  220*698 

Tl291787 

1  090  91 1 

824  665 

266 '247 

12  u 

'00 

1  ft  9QA  QQ.l 

6*.828*110 

3*408*  884 

476  044 

Twin  City  K.  T.  Co  

1  n.. 

Dec. 

'01 

294,341 

114,106 

180,235 

46,850 

133,385 

Massachusetts  Elec.  Cos 

12  m 

'01 

5,<  *  8,133 

3,915  486 

1  862  648 

937  20fi 

925,442 

1  " 

'00 

256  820 

104  704 

152  115 

46  701 

105  414 

L2  ** 

'00 

0,510, OOJ 

3^659^337 

1 *859*500 

994*294 

865*206 

12  " 

'01 

3  173*975 

1  415  451 

1.758*524 

666*638 

1  091  886 

12  " 

'00 

9*ft'W355 

^,OO.J,000 

1  ,OU+,'JO>7 

1  534*666 

624  326 

'910*340 

BROOKLYN,  N.  Y. 

*  753,512 

Brooklyn  K.  T.  Co  

I  m.. 

,  Dee. 

'01 

1 ,035,525 

282,013 



3IONTREAL,  (  AN. 

1  " 

'00 

978,026 

*  672,568 

305,459 





Montreal  St.  Ry.  Co... 

1  m., 

Jan. 

'C2 

155,030 

100,539 

54,491 

15,094 

39,397 

0  ** 

'01 

o,D'M,U4o 

*45158?1 

2,018.174 

1  " 

'01 

143  386 

94,816 

48,569 

9,022 

39  548 

(i  " 

,i 

'00 

6,137,956 

*3902052 

2*235,905 

4  " 

(I 

'02 

634  199 

387*846 

246*353 

59*630 

186'  7  23 

12  *' 

T  ne 

01 

'7216008 

4*919*551 

4  341  ~748 

577*803 

4  " 

IV 

'01 

373,621 

225  294 

37040 

188254 

12  11 

'00 

11.1  UO,*J)*X» 

* 71 06373 

4  662  17? 

t,  1 00,11/0 

526*772 

NEW  YORK  CITY. 

BUFFALO,  N.  Y. 

3  m., 

Dec. 

'01 

3,033,435 

1,404,971 

1,633,465 

753,135 

880,329 

International  Tr.  Co.. 

1  m. 

Dec. 

'01 

2  70,650 

174,824 

95,82? 

95.301 

526 

3  '■ 

'00 

2  7;l8  598 

1,340,696 

1,387  902 

749.85? 

638  045 

1  41 

'00 

252,520 

135,992 

1 15*528 

82  553 

32  975 

12  " 

Sept 

01 

in'  4^"SR72 

[UildJiOl  >v 

5'328*649 

5  127  223 

2  ties  132 

-  444'091 

i, 

'01 

3,032,152 

I  37fS  705 

1  6vV44H 

1  ,\JOO,44u 

5QrVk'll 
090,00 1 

1  05li  61 J 

I  ,OJO  .Oil 

12  " 

'00 

Q  <K0  fin 

5195*312 

4*75  S*423 

2*688*644 

2  066*779 

6  44 

(k 

»oo 

1,523,84; 

'730  789 

793  057 

100,014 

ouo,v  10 

CHICAGO,  ILL. 

1 151  140 

Chicago  &  Milwaukee 

Metropolitan  St.  Ry.. 

3  m. 

Dec. 

'01 

3  867,936 

1 ,723,972 

2,143,964 

992,824 

Elec.  Ky.  Co.  

1  m 

Feb 

*02 

9,5o2 

5,646 

3  876 

3  " 

'00 

1  099'649 

2*080  381 

U3S'467 

947*914 

'01 

0,731 

5*584 

1,1-*  < 





12  " 

j  ur.e 

'01 

14,4  /-V/,  (ul 

ftV%  isi 

vJ,  /  OO,  IOI 

4  534  068 

3  431 '.567 

i  44 

'02 

20,476 

11520 

8  957 





12  " 

'00 

14  437  134 

6  631  254 

7  805  8K0 

4445*720 

3  3Ho'lfiO 

2  '* 

,,, 

'01 

14,963 

1 1  223 

3*740 

OLLAN,  N.  x. 

Olean  St.  Ky.  Co  

• 

1  m. 

Nov. 

'01 

4,200 

2,044 

2,156 

1,146 

1  010 

Lake  Street  Elevated 

12  m 

Dec 

'01 

j  86,402 

388  799 

39?  663 

1  " 

'Oil 

3  934 

2  392 

1  541 

1  597 

12  * 

'00 

757,954 

378'661 

379*293 





5  " 

'01 

25 '876 

11*07? 

14  799 

7' 160 

7  640 

CLEVELAND,  O. 

5  14 

u 

'00 

23  837 

11  005 

12'  832 

7  276 

5  555 

Cleveland  &  Chagrin 

*  2,420 

Falls    

I  m 

Dec 

*01 

4,306 

1  886 

1  380 

506 

PITTS BUKG,  PA. 

1"  * 

'00 

4,0411 

*  2  477 

1  Kf\'l 
A,  OOO 

1  417 

146 

Consolidated  Traction 

1  m. 

Dec 

'01 

140  941 

1 63  728 

91  548 

72  180 

12  44 

'01 

47,976 

*  3-002 

ID,  yi  4 

13  023 

2  951 

1  "' 

'00 

277  439 

109,069 

168* 37" 

89*807 

78*563 

12  44 

'00 

49,646 

*  33*272 

16  3?4 

13  294 

3  080 

9  " 

(i 

'01 

2  649^656 

1,145*651 

1,503  905 

807*667 

694  238 

9  " 

U 

'00 

2',  471^696 

1*013*240 

l]458^56 

799*704 

658*752 

Cleveland  &  Eastern.. 

1  m., 

Dec 

01 

7,473 

*  3  565 

3,908 

3,545 

363 

PHILADELPHIA,  PA. 

1  44 

i  ii  I 

5,171 

*  3  731 

1,440 

3,232 

f  !  ,792 

American  Railways 

1  m 

1  m. , 

Jan. 

'02 

78  752 





....... 



la 

'01 

90,390 

52*022 

00,000 

AO  «7Q 
40,0/0 

+  a  tin 
T  4,0 1 u 

1  " 

'01 

62  74b* 

1  <, 

'00 

36'6?2 

26,221 

36, 148 

T  ,',;'--/ 

7  " 

'02 

579  962 







Ml 

593  °3fi 

Cleveland  El.  Ky.  Co.. 

I  m. , 

Jan. 

U2 

188,082 

1U0,UU0 

82,0. 6 

21 ,7/5 

00,oU0 

RICHMOND,  VA. 

3.196 

1  4" 

Mil 

166  733 

99,263 

6?.4?0 

1K.976 

48,493 

Richmond  Trac.  Co... 

1  m 

Sept. 

Ml 

20,991 

15,669 

5,322 

2,126 

12  44 

Dec. 

'01 

2,296,898 

1,265,953 

1,030,915 

244,231 

786.714 

1  " 

•00 

20,72? 

10,770 

9,957 

3.843 

6,115 

12  * 

'00 

2,061,505 

940,467 

258,483 

681 ,984 

12  " 

'01 

0 1  w  r  t ;  1 1 

<c  1  o,ou  J 

j  oy  ,04^ 

79  027 

38  618 

40  410 

Cleveland,    Elyria  & 

j->  */ 

u 

'00 

1  ns  1  ms 
iuo,iyo 

94  859 

37*608 

K7  9Wl 

1  m., 

Feb 

'02 

16,653 

12,413 

4,235 

ROCHESTER,  N.  Y. 

25,062 

1  " 

'01 

14,421 

12,217 

2,204 

Rochester  Ry.  

1  m. 

Nov. 

'01 

85,925 

44,963 

40,962 

15,900 

ia  " 

Dec. 

'01 

249,2tiU 

136,865 

112,394 

57,023 

55"371 

1  " 

"00 

82,225 

48,997 

33,228 

24,229 

8,999 

12  " 

'00 

179,698 

102,393 

77,304 

34,562 

42,742 

5  " 

'01 

428.781 

232,399 

196,382 

124,846 

71,536 

Cleveland,  Painesville 

5  " 

'00 

405,91'- 

244,182 

161,736 

120,760 

40,975 

&  Eastern 

1  m. 

Dec. 

'01 

11  920 

*  6,681 

5,239 

6,042 

+  803 

SCRANTON,  PA. 

2,638 

29,300 

adf26661 

1  " 

'00 

9,926 

*  7,084 

2,842 

6,042 

+  3,960 

Scranton  Ry.  Co  

1  m. 

Oct. 

'01 

12  " 

'01 

164,971 

*  87,102 

77,869 

72,500 

5,369 

1  " 

M0 

48,781 

34,787 

13,993 

DENVER,  COL. 

12" 

'00 

141,112 

*  89,592 

71,520 

72,500 

|980 

10" 

'01 

507,989 

295,079 

212,910 

Denver  City  Tramway 

10" 

'00 

504,852 

298,122 

206,730 

Co  

1  m. 

Jan. 

'02 

119,702 

64,283 

55,419 

33,026 

22,393 

1  " 

Ml 

108,412 

56,891 

51,521 

31,371 

20,149 

SCHENEC  TAOY,  N.  Y. 

12  ' 

Dec. 

'01 

1,507~,293 

818,321 

688,965 

383,180 

305,785 

Schenectady  Ry.  Co... 

3  m. 

Dec. 

'01 

84,061 

46,949 

37,112 

13,454 

23,658 

DETROIT,  MICH. 

12" 

'00 

1,302,290 

722,458 

579,839 

374,291 

205,548 

3  " 

'00 

30,876 

14,517 

16,359 

6,087 

10,272 

Detroit  &  Port  Huron 

SYRACUSE,  N.  Y. 

'02 

58,819 

32,890 

25,928 

19,025 

6,903 

Shore  Line   

1  m. 

Nov 

'01 

27,979 

17,447 

10,532 

9,466 

1,066 

Syracuse  K.  T.  Co  

1  m., 

Jan. 

1  " 

'(X 

25,039 

16,921 

8,118 

9,692 

1  " 

'01 

52,266 

29,454 

22,812 

18,585 

4,226 

11  " 

'01 

355,195 

206,052 

149,143 

106,163 

42,980 

7  " 

M2 

405,489 

221,177 

184,312 

133,121 

51,191 

11  " 

'00 

262,800 

151,503 

111,29? 

71,623 

39,674 

7  " 

'01 

357,196 

195,690 

161,505 

130,340 

31,166 

TOLEDO,  O. 

*57,?67 

56,347 

18,519 

Detroit  United  Ry  

1  m. 

Dec. 

'01 

271,441 

*  153,404 

118  037 

61,781 

56,756 

Toledo  Ry.  &  Lt.  Co... 

1  m. 

Jm. 

'02 

114,114 

37,828 

1  " 

'01 

239,321 

*  129,101 

110,220 

57,180 

53,100 

1  " 

Ml 

101,133 

415,168 

12" 

Ml 

2,919,171 

*1596765 

1,322,046 

652,277 

670,129 

12" 

Ml 

1,3:1.084 

*  636,407 

674,677 

259,509 

12  " 

'00 

2,575,277 

*1439J58 

1,136,219 

616,468 

519,751 

VV.  NEW  BRIGHTON, 

12" 

'00 

1,182,517 

*  616,945 

565,572 

409,051 

156,521 

Rapid  Ry   

1  m. 

Dec. 

'01 

30,984 

*  17,678 

13,306 

9,692 

3,614 

S.  I. 

Staten  Island  El  

1  m., 

Dec. 

'01 

15,080 

11,916 

3,163 

8,559 

df. +5,396 

1  " 

'00 

27,873 

*  18,735 

9,138 

9,692 

+  554 

1  " 

•00 

13,177 

11.237 

1,910 

8,333 

+6,394 

12" 

'01 

386,624 

*  223,730 

162,894 

116,300 

46,954 

6  " 

'01 

125,977 

88,229 

37,749 

52,774 

+15,025 

12" 

'00 

290,673 

*  170,237 

120,436 

81,315 

39,121 

6  " 

'00 

120,277 

76,395 

43,882 

52,348 

+  8,466 

* 
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The  Referendum  in  Railway  Operation 

Bridge  Commissioner  Lindenthal,  of  New  York,  has  adopted  a 
new  and,  according  to  our  idea,  a  rather  absurd  method  of  settling 
the  "Bridge  problem"  with  which  lie  and  his  predecessors  have  been 
wrestling  for  a  number  of  years.  This  plan  is  simply  that  of  mak- 
ing a  canvass  of  the  patrons  of  the  Bridge  to  learn  the  hours  at 
which  they  usually  cross  the  Bridge,  their  residence  in  Brooklyn 
and  business  address  in  New  York,  whether  they  would  use  the 
erries  if  adequate  railway  service  was  given  to  the  ferry  slips,  etc. 

uch  an  investigation  was  carried  out  properly,  it  might,  theo- 
re^ic»ly,  throw  some  light  upon  a  somewhat  obscure  problem,  but 
whefejS^referendum  is  taken  with  no  safeguards  against  repeating, 
it  is  apt ok>  give  an  entirely  erroneous  idea  of  the  true  situation, 
villus,  tftewais  nothing  to  prevent  any  clique  of  persons  who  desire 
softie  particular  line  of  action  from  stuffing  the  ballot  boxes,  which 
are  alwavs  open,  and  thus  producing  an  impression  of  a  preponder- 
ating s^iifeJrnent  in  a  certain  direction  for  which  there  was  no 
fwHidaffon  in  fact.  Such  a  course  would  require  no  more  trouble 
than  that  of  filling  in  blanks  with  fictitious  names  and  addresses, 
which  can  easily  be  done,  as  the  Commissioner  requested  all  of 
the  daily  newspapers  to  print  copies  of  the  ballot,  to  be  used  for 
the  purpose  of  the  canvass.  Some  half  a  dozen  metal  boxes, 
carefully  padlocked,  were  distributed  about  the  Bridge  entrance  on 
Monday  last,  but  although  two  slots  were  provided  in  their  covers 
to  accommodate  the  crush  of  coupons  expected  from  the  passing 
throng,  little  attention  was  paid  to  this  opportunity  of  educating 
the  Bridge  Commissioner,  and  the  only  excitement  attending  the 
experiment  was  the  occasional  depositing  of  a  Bridge  ticket  in  the 
coupon  boxes,  a  mistake  accompanied  by  lamentation  and  indigna- 
tion. We  hope  soon  to  see  published  in  tabulated  form  the  re- 
sults of  this  interesting  investigation,  with  possibly  the  addition 
of  graphical  methods  for  determining  the  proper  residence  section 
of  the  borough  for  the  friends  of  the  ferry,  but  we  do  not  think 
that  this  data  will  be  of  any  use,  whatever.  Mr.  Lindenthal's  many 
years  of  experience  with  the  engineering  work  of  the  Pennsyl- 
vania Railroad  and  other  consulting  practice  has  undoubtedly 
made  him  familiar  with  the  tensile  and  compressive  strength  of  all 
kinds  of  bridge-building  materials,  but  his  formulae  seem  to  be  in- 
capable of  solving  problems  involving  the  moment  of  inertia 
of  a  Brooklyn  crowd,  or  the  elastic  limit  of  the  public  patience. 
Judging  from  the  lack  of  feasible  plans  emanating  from  his  office 
he  appears  to  be  more  of  an  "ommissioner"  than  a  commissioner. 

Weeds  or  Wheels 

The  question  is  up  in  Iowa  whether  subsidies  in  aid  of  railways 
are  good  investments  or  not.  A  bill  has  been  presented  in  the  State 
Legislature  permitting  townships  to  vote  aid  to  trolley  lines.  In 
other  words,  the  help  that  steam  railroads  have  had  in  days  gone 
by  shall  be  granted  to  their  successors,  the  new  electric  lines  now 
ramifying  in  every  direction.  It  would  appear  that  no  longer  need- 
ing such  help,  or  not  requiring  it  on  the  terms  that  exact  $100 
in  stock  for  each  $100  of  tax  assistance,  the  larger  steam  roads  are 
behind  the  opposition  to  the  bill,  which  would,  of  course,  enable 
many  districts  to  get  trolley  service  promptly.  If  the  various  com- 
munities are  ready  and  willing  to  secure  electric  roads  on  such 
terms,  we  do  not  see  that  any  real  interest  in  the  community  is 
injured  thereby;  and  a  local  option  plan  may  be  the  solution.  The 
Burlington  Journal  suggests  the  following  as  an  alternative : 

If  the  State  of  Iowa  wants  to  do  the  fair  thing  by  the  electric  interurban 
railway  she  will  enact  laws  that  will  enable  the  electric  line  to  use  the 
public  highways.  There  is  no  good  reason  why  the  interurban  railway  should 
not  take  one  side  of  the  highway.  The  country  roads  are  altogether  too 
wide,  anyhow,  and  a  good  electric  line  enabling  the  farmer  to  get  to  the  city 
with  his  produce  in  all  kinds  of  weather  would  be  a  much  greater  boon  for  the 
farmer  than  is  found  in  the  present  wide,  useless  country  highways  occupied 
principally  by  weeds. 

This  is  excellent,  and  it  is  certainly  better  that  the  wide  margins 

of  weed  should  make  way  for  the  humming  trolley  tracks;  but  if 

the  farmers  and  villagers  in  any  section  are  willing  to  help  a  new 

trolley  road  along  by  taking  its  stock  while  granting  a  tax  subsidy, 

if  is  hard  to  see  why  they  should  not  be  allowed  to  do  so. 
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Where  the  Car  Comes  in 

In  Europe  one  is  struck  with  the  multiplicity  and  cheapness  of 
the  cabs.  In  Paris,  nacres  are  obtainable  everywhere,  and  not 
costly,  even  when  the  driver  cheats  you.  In  London,  the  han- 
soms, "Gondolas  of  the  Street,"  are  ubiquitous,  and  whisk  you 
everywhere  in  no  time  at  all.  All  of  which  is  very  lovely,  but  it 
has  simply  been  the  evolution  of  conditions  which  did  not  include 
the  modern  trolley  car,  and  which  otherwise  left  people  largely 
dependent  upon  the  slow-going  horse  omnibus  for  travel  within 
urban  areas.  Hence,  the  frequency  of  the  fares,  and  the  shortness 
of  the  average  "haul,"  created  these  methods  of  semi-cheap  trans- 
portation. It  was  much  the  same  way  in  many  of  our  Western 
cities,  where  not  so  long  ago,  you  could  go  along  the  business 
streets  and  see  any  number  of  buggies  awaiting  their  owners  who 
were  doing  business  inside  stores  and  offices.  A  Kansas  City  man 
familiar  with  these  conditions  and  commenting  on  them,  remarked 
to  us  once  that  the  trolley  car  was  bound  to  abolish  the  "hitching 
block ;"  and  it  would,  indeed,  seem  that  he  was  not  far  out.  In 
Europe,  one  hears  now  frequent  complaints  from  cabbies  as  to  the 
harm  that  tramways  do  them,  and  in  this  country,  in  spite  of  the 
vast  increase  of  wealth,  proprietors  of  livery  stables  are  strong  in 
the  belief  that  their  business  has  not  made  its  due  and  proportion- 
ate advance. 

It  is  very  hard  to  submit  these  ideas  to  the  test  of  figures,  but 
once  in  a  while  data  becomes  available  that  throws  some  light. 
We  note,  for  instance,  that  the  United  States  Census  Bureau  has 
issued  a  preliminary  report  regarding  the  manufactures  of  carri- 
ages and  wagons  in  the  United  States  in  1900,  with  percentages  of 
increase  or  decrease  since  1890,  as  follows :  Number  of  establish- 
ments, 7632,  decrease  11  per  cent;  capital,  $118,187,838,  increase 
13  per  cent ;  wage-earners,  average  number  62,540,  decrease  3  per 
cent;  total  wages,  $29,814,911,  decrease  9  per  cent;  miscellaneous 
expenses,  $6,261,469,  increase  4  per  cent;  cost  of  materials  used. 
$56,676,073,  increase  14  per  cent;  total  value  of  products,  $121,537,- 
276,  increase  6  per  cent.  Family  and  pleasure  carriages — Number, 
907,483,  increase  8  per  cent;  value,  $51,514,756,  decrease  2  per  cent. 
Public  conveyances- — Number,  2,316,  decrease  28  per  cent;  value, 
$1,147,630,  decrease  12  per  cent.  Business,  farm,  governmental, 
municipal,  &c,  wagons — Number,  575,382,  increase  33  per  cent; 
value,  $31,508,179,  increase  18  per  cent.  Sleighs  and  sleds — Num- 
ber, 118,221,  increase  36  per  cent;  value,  $2,324,550,  increase  20 
per  cent.  All  other  products — Total  value,  $35,042,161,  increase  9 
per  cent. 

These  figures  are  certainly  very  interesting.  They  bear  out  the 
idea  that  while  the  number  of  vehicles  for  farm,  country  and  extra 
urban  use  have  increased,  the  trolley  car  has  kept  down  the  growth 
in  regard  to  private  carriages,  omnibuses,  etc.  In  other  words,  the 
trolley  car  has  become  a  platform  on  which  all  grades  of  society 
have  met,  for,  while  it  has  given  cheaper  transportation  to  the 
poor,  it  has  proved  so  convenient  to  the  well-to-do  and  rich  that 
they  have  dropped  their  private  carriages  and  have  used  either 
the  trolley  or  the  ply-for-hire  cab.  It  would  appear  that  the  same 
conditions  are  developing  in  Europe,  but  more  slowly,  as  in  many 
cities  of  the  Old  World  there  are  sacred  regions  into  which  the 
tramway  must  not  penetrate,  and  where  only  the  cabhorse  is  al- 
lowed to  pollute  the  pavement.    But  that,  too,  will  change. 

Bottled  Franchises 

The  relations  between  State  and  municipal  authorities  on  the 
one  hand  and  street  railways  on  the  other  are  often  somewhat 
strained,  but  there  are  many  more  times  when  the  interests  of  peo- 
ple and  company  coincide. 

Just  now  some  of  the  most  troublesome  questions  on  hand  are 
those  relating  to  the  acquisition  and  utilization  of  franchises  for 
interurban  lines.  Now,  the  public  as  a  whole  has  learned  that  the 
building  of  such  lines  is  greatly  to  its  advantage,  and  save  in  rare 
instances  does  its  best  to  help  the  good  work  along.  Opposition 
usually  takes  the  form  of  internecine  strife  between  opposing 
street  railway  interests,  each  anxious  to  get  the  long  end  of  the 


bargain,  or  a  determined  attempt  on  the  part  of  promoters  who 
want  to  build  the  road  when  they  can  find  the  funds,  or  on  the 
part  of  steam  railroad  interests  that  desire  no  road  at  all.  We 
would  really  like  to  analyze  a  list  of  the  unutilized  electric  railway 
franchises  granted  during  the  last  two  or  three  years — it  would 
make  mighty  interesting  reading.  Some  of  them  are  being  kited 
about  by  entirely  irresponsible  persons  in  the  hope  of  picking  up 
crumbs  of  stock  when  anyone  can  be  found  to  back  the  scheme; 
others  are  held  pending  protracted  negotiations  for  control,  and 
still  others  are  in  the  hands  of  those  who  have  not  the  slightest 
intention  of  allowing  a  road  to  be  built  at  all.  The  present 
economic  tendency  is  to  weld  urban  and  connected  interurban 
roads  into  a  coherent  system,  with  all  the  advantages  that  accrue 
from  combined  effort.  As  we  have  many  times  pointed  out,  it  is  a 
sound  policy  and  helps  both  the  street  railway  business  and  the 
public.  Hence  it  would  be  an  exceedingly  good  thing  for  the 
business  as  a  whole  if  the  whole  weight  of  the  street  railway  in- 
terests could  be  brought  to  bear  in  favor  of  legitimate  enterprises 
and  against  obstructive  measures  of  every  kind.  It  is  a  time  to 
put  aside  petty  differences  and  to  pull  together  for  the  common 
good.  Every  franchise  that  is  tied  up  in  unfriendly  hands  or  kicked 
about  among  impecunious  promoters  is  an  injury  to  the  electric 
railway  business  and  to  those  who  are  struggling  daily  to  earn 
dividends  for  their  stockholders.  The  public  ought  to  realize  this 
fully  and  work  in  harmony  with  legitimate  enterprises  for  the 
common  good.  When  a  franchise  is  granted  it  should  be  in  such 
terms  that  the  grantees  will  have,  in  Down-East  parlance,  "to  fish, 
cut  bait  or  go  ashore" — to  build  and  operate  the  road  or  get  out 
of  the  way  to  make  room  for  those  who  will.  If  this  policy  were 
rigorously  followed  out  there  would  be  more  and  better  roads 
than  we  now  have  and  better  relations  between  the  roads  them- 
selves. Here,  as  elsewhere,  united  action  pays  and  ought  to  be 
encouraged.  There  are  few  situations  more  exasperating  for  two 
neighboring  street  railways  than  to  have  their  way  blocked  by  a 
franchise  notoriously  acquired  for  the  purpose  of  preventing  the 
construction  of  a  badly  needed  connecting  link  between  the  sys- 
tems. It  is  a  case  properly  requiring  drastic  remedies,  and  we 
would  like  to  see  them  applied.  The  good  things  in  the  business 
ought  to  come  to  those  who  get  up  and  hustle,  who  follow  broad 
methods  instead  of  narrow  ones,  who  show  the  public  that  pros- 
perity and  good  service  go  hand  in  hand. 

The  Detroit  Three-Cent  Fare  Decision 

The  decision  of  the  United  States  Supreme  Court  in  the  Detroit 
Street  Railway  or  "three-cent  fare"  case,  and  which  was  published 
in  full  in  the  Street  Railway  Journal  last  week,  has  a  most 
important  bearing  on  street  railway  properties.  The  lateness  of 
the  date  of  receipt  of  a  full  copy  of  the  decision  prevented  us  from 
commenting  editorially  upon  it  last  week,  but  there  are  a  number 
of  points  in  it  which  deserve  most  careful  consideration. 

In  the  first  place,  the  decision  would  seem  to  apply  to  all  cases 
where  roads  have  been  built  under  direct  agreements  with  city 
governments,  but  not  to  those  constructed  under  general  laws 
or  even  under  direct  charter  from  the  Legislature  itself.  Without 
saying  so  in  so  many  words,  the  court  seems  to  hold  that  the 
Legislature  may,  under  certain  conditions,  rescind  its  acts,  but 
that  when  a  municipality,  acting  under  a  general  law,  makes  an 
agreement  with  a  company  for  the  building  of  a  road,  it  thereby 
enters  into  a  contract  which  it  alone  cannot  alter.  Rights  con- 
veyed by  such  a  contract  become  vested  in  the  company  and  can- 
not be  taken  away  without  its  consent — and  this  despite  a  specified 
power  to  control,  set  forth  in  the  agreement. 

Nor  need  these  rights  be  expressed;  they  are  equally  binding  on 
the  city  if  sufficiently  implied  in  the  agreement  to  have,  as  a  mat- 
ter of  fact,  induced  the  public  to  invest  its  money  in  the  building 
of  the  road. 

A  clear  distinction  is  made  by  the  court  between  the  act  of  a 
Legislature,  which  deals  with  the  constructing  companies  in  a 
general  way  only,  and  that  of  a  municipality,  which  makes  a 
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specific  agreement  for  the  purpose  of  inducing  the  company  to 
build.  "Language,"  says  the  court,  "used  by  a  Legislature  in 
merely  conferring  authority  upon  a  company  to  fix  certain  charges 
for  fare  might  not  be  regarded  as  amounting  to  a  contract,  when  the 
same  language  used  by  parties  in  fixing  rates  under  a  legislative 
authority  and  direction  to  agree  upon  them  would  be  regarded 
as  forming  a  contract." 

The  question  at  issue  in  the  case  was  the  rate  of  fare  to  be 
charged  on  the  Detroit  city  railways.  These  railways  were  built  at 
different  times  and  under  somewhat  different  acts,  but  all  were 
either  organized  under  a  certain  ordinance  adopted  by  the  Common 
Council  or  had  the  benefits  of  that  ordinance  extended  to  them. 
This  ordinance  contained  two  provisions  which  were  under  special 
consideration  in  the  present  case.  One  of  these  reads  as  follows: 
"The  rate  of  fare  for  any  distance  shall  not  exceed  five  cents  in  any 
one  car,  or  on  any  one  route  named  in  this  ordinance,  except 
where  cars  or  carriages  shall  be  chartered  for  specific  purposes." 

The  other,  while  expressed  with  slight  variations  in  different 
acts,  suffered  no  material  change.  It  reads:  "It  is  hereby  reserved 
to  the  Common  Council  of  the  city  of  Detroit  the  right  to  make 
such  further  rules,  orders  or  regulations  as  may  from  time  to 
time  be  deemed  by  the  Common  Council  necessary  to  protect  the 
interest,  safety,  welfare  or  accommodation  of  the  city  and  public 
in  relation  to  said  railway." 

In  1899,  the  Council  claimed  the  right,  under  these  two  pro- 
visions, to  reduce  fares  from  5  cents  to  3  cents  and  to  compel  the 
granting  of  transfers  at  all  intersections.  It  adopted  an  ordinance 
for  enforcing  this.  The  company  held  that  this  act  violated  the 
Federal  Constitution  in  that  it  impaired  the  contracts  under  which 
the  roads  had  been  built.  The  more  usual  way  would  have  been 
to  refuse  to  obey  and  let  the  law  be  tested  by  some  passenger 
whose  tender  of  the  reduced  fare  had  been  refused.  The  company, 
however,  wishing  to  avoid  the  annoyance,  litigation  and  loss  that 
would  surely  arise  from  conflicts  with  passengers  who  would  try 
to  take  advantage  of  the  new  ordinance,  applied  to  the  United 
States  Circuit  Court  for  Eastern  Michigan  for  an  injunction,  for- 
bidding the  city  to  put  its  act  into  effect.  This  injunction  was 
granted,  whereupon  the  city  appealed  to  the  Supreme  Court,  which 
has  just  sustained  the  action  of  the  lower  body. 

The  important  questions  presented  were  two  in  number: 
whether  the  power  to  make  "rules,  orders  and  regulations  "  ex- 
tended to  the  control  of  the  rates  of  fare;  and  whether,  if  it  did, 
the  limitation  on  fares,  viz.:  that  they  "shall  not  exceed  five  cents," 
did  or  did  not  abrogate  that  control. 

On  the  first  point  the  court  says: 

Sec.  20.  The  rates  of  toll  or  fare  which  any  street  railway  may  charge  for 
the  transportation  of  persons  or  passengers  over  their  road  shall  be  estab- 
lished by  agreement  between  said  company  and  the  corporate  authorities  of 
the  city  or  village  where  the  road  is  located,  and  shall  not  be  increased  with- 
out the  consent  of  such  authorities. 

The  court  remarks,  however,  that  it  is  unnecessary  to  determine 
this  question  exactly,  because,  under  the  other  provision  cited,  the 
city  entered  into  a  binding  agreement  which  cannot  be  altered 
without  the  consent  of  both  sides. 

The  Michigan  Street  Railway  act  of  1867  says: 

The  rate  of  fare  is  among  the  most  material  and  important  of  the  terms 
and  conditions  which  might  be  imposed  by  the  city  in  exchange  for  its  con- 
sent to  the  laying  of  railroad  tracks  and  the  running  of  cars  thereon  through 
its  streets.  It  would  be  a  subject  for  grave  consideration  and  conference 
between  the  parties,  and  when  determined  by  mutual  agreement  the  rate 
would  naturally  be  regarded  as  fixed  until  another  rate  was  adopted  by  a  like 
agreement.  Can  it  be  possible  that  under  this  language  permitting  consent 
upon  such  terms  and  conditions  as  the  city  might  from  time  to  time 
prescribe  the  power  was  reserved  to  make  a  rate  of  fare  which  might  ruin 
the  whole  enterprise?  That  a  rate  once  deliberately  and  mutually  agreed  upon 
might  be  thereafter  and  from  time  to  time  altered  at  the  pleasure  of  the  city 
alone?  Will  it  be  believed  the  parties  thus  understood  the  meaning  of  that 
provision?  It  would  hardly  be  creditable  that  capitalists  about  to  invest 
money  in  what  was  then  a  somewhat  uncertain  venture,  while  procuring  the 
consent  of  the  city  to  lay  its  rails  and  operate  its  road  through  the  streets  in 
language  which  as  to  the  rate  of  fare  amounted  to  a  contract,  and  gave  the 
company  a  right  to  charge  a  rate  then  deemed  essential  for  the  financial 
success  of  the  enterprise,  would  at  the  same  time  consent  that  such  rate  then 
agre«d  upon  should  be  subject  to  change  from  time  to  time  by  the  sol»  de- 


cision of  the  Common  Council.  It  would  rather  seem  that  the  language  above 
used  did  not  and  was  not  intended  to  give  the  right  to  the  Common  Council 
to  change  at  its  pleasure  from  time  to  time  those  important  and  fundamental 
rights  affecting  the  very  existence  and  financial  success  of  the  company  in 
the  operation  of  its  road,  but  that  by  the  use  of  such  language  there  was 
simply  reserved  to  the  City  Council  the  right  from  time  to  time  to  add  to  or 
alter  those  general  regulations  or  rules  for  the  proper,  safe  and  efficient  run- 
ning of  the  cars,  the  character  of  service,  the  speed  and  number  of  cars  and 
their  hours  of  operation  and  matters  of  a  like  nature,  such  as  are  described 
in  the  opinion  of  the  court  below  in  this  case.  Such  would  seem  to  be  a  rea- 
sonable construction  of  the  language. 

Discussing  this  the  court  says:  "It  is  plain  that  the  Legislature 
regarded  the  fixing  of  the  rate  of  fare  over  these  street  railways 
as  a  subject  for  agreement  between  the  parties  and  not  as  an 
exercise  of  a  governmental  function  of  a  legislative  character  by 
the  city  authorities  under  a  delegated  power  from  the  Legislature. 
It  was  made  matter  of  agreement  by  the  expressed  command  of 
the  Legislature.  *  *  *  The  rate  of  fare  having  been  fixed 
by  positive  agreement  under  the  expressed  legislative  authority, 
the  subject  is  not  open  to  alteration  thereafter  by  the  Common 
Council  alone,  under  the  right  to  prescribe  from  time  to  time  the 
rules  and  regulations  for  the  running  and  operation  of  tb-  road." 

The  language  of  the  ordinance,  then,  which  provides  that  the 
rate  of  fare  for  a  passenger  shall  not  be  more  than  5  cents,  does 
not  "give  any  right  to  the  city  to  reduce  it  below  the  rate  of  5 
cents  established  by  the  company.  It  is  a  contract  which  gives  the 
company  the  right  to  charge  a  rate  of  fare  up  to  the  sum  of  5 
cents  for  a  single  passenger,  and  leaves  no  power  with  the  city  to 
reduce  it  without  the  consent  of  the  company." 

This  settles  the  question  of  the  right  of  the  Common  Council  to 
make  invalid  the  contracts  entered  into  by  its  predecessor  by 
destroying  their  prime  consideration.  The  court  does  nothing 
more  than  simple  justice  to  the  companies  by  its  decision.  For, 
as  a  matter  of  course,  no  one  who  invested  in  the  stock  of  the 
roads  either  before  or  after  they  were  built  did  so  with  the  idea 
that  the  Common  Council  might  wipe  out  the  value  of  their  prop- 
erty at  a  moment's  notice.  If  the  Council  has  the  right,  under 
the  provisions  of  the  ordinance,  to  reduce  fares  at  all,  it  has  the 
right  to  reduce  them  without  limit.  If  3-cent  fares  are  a  good 
thing — for  the  community — why  should  not  2-cent  or  even  i-cent 
fares  be  better?  Nay,  why  pay  any  fares  at  all?  It  is  hard  to  see 
how  any  other  conclusion  could  be  reached  by  the  court  than  that 
which  was  announced.  At  the  same  time  it  is  gratifying  to  have 
a  direct  statement  on  this  point  from  the  highest  tribunal  in  this 
country. 

The  Baltimore  Example 

Instances  of  the  freedom  with  which  irresponsible  authorities 
think  they  can  lower  fares  and  thus  donate  other  people's  money 
to  the  public  has  been  shown  during  the  last  season  in  many  States, 
but  perhaps  in  no  more  conspicuous  an  example  than  in  Baltimore. 

A  bill  is  now  before  the  Maryland  Legislature,  and  has  been 
reported  favorably,  compelling  the  company  to  give  six  tickets  for 
a  quarter ;  yet  the  company  had  originally  the  right  to  charge  7 
cents,  in  consideration  of  paying  no  less  than  20  per  cent  park  tax. 
This  amount  was  later  lowered  to  12  per  cent,  when  the  fare  went 
down  to  6  cents ;  while  a  further  reduction  to  5  cents  followed, 
when  the  park  incubus  was  reduced  to  9  per  cent.  These  very 
facts  recognize  the  validity  of  the  contracts  and  franchises,  while 
they  also  exhibit  the  willingness  of  the  company  to  share  with  the 
public  any  benefit  it  may  receive  enabling  it  to  give  better  service. 
We  do  not  go  too  far  when-  we  say  that  if  street  railway  companies 
were  relieved  of  all  these  extraneous  burdens  of  "park  taxes,"  etc., 
were  allowed  to  collect  the  5  cents  agreed  upon  in  their  fran- 
chises, and  felt  safe  from  insidious  assault,  the  development  of 
transfer  systems,  and  the  improvement  of  facilities  and  conve- 
niences would  be  far  beyond  anything  yet  dreamed  of  by  street 
railway  managers  and  the  public.  This  is  but  rephrasing  the  tru- 
isms of  social  and  political  life,  which  recognize  that  growth  and 
prosperity  are  greatest  where  contracts  are  upheld,  and  where 
property  is  safe  from  the  attack  of  despot  and  anarch. 
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Fighting;  Snow  in  Ohio 


Convention  of  the  National  Association  of  Railway 
Commissioners 


The  snowfall  in  Northern  Ohio  last  month  is  said  to  have  been 
the  heaviest  in  the  "recollection  of  the  oldest  citizen."  At  any 
rate  it  was  the  worst  in  the  history  of  suburban  railways  in  that 
section,  and  nearly  all  of  the  roads  experienced  difficulty  in  main- 
taining any  kind  of  schedules,  several  of  the  lines  leading  out  of 
Cleveland  being  tied  up  for  hours  at  a  time.    The  Northern  Ohio 


SNOW  PLOW 

Traction's  line,  which  follows  the  valley  of  the  Cuyahoga  River, 
was  the  worst  sufferer.  From  Feb.  2  to  Feb.  6  the  snow  plows 
were  kept  constantly  in  operation,  and  in  addition  to  the  plows, 
which  were  almost  useless  in  the  heavy  drifts,  the  company  had 
over  200  men  shoveling.    These  men  were  kept  on  day  and  night 


DEEP  DRIFT  ON  LINE 

from  Feb.  3  to  Feb.  7.  Despite  these  efforts  the  Akron,  Bedford 
&  Cleveland  line  was  tied  up  between  Bedford  and  Newburgh 
for  about  six  hours  on  Feb.  3.  All  the  rest  of  the  lines  on  the 
Northern  Ohio  Traction  lines  were  kept  open.  From  Akron  to 
Bedford  there  were  fifteen  different  drifts,  ranging  from  3  ft.  to 
8  ft  deep.  The  drift  on  the  Akron,  Bedford  &  Cleveland  division 
shown  in  the  photograph  was  about  9  ft.  deep  on  the  track.  Two 
theater  parties  were  stalled  and  the  passengers  were  obliged  to 
spend  the  night  in  the  cars.  The  drifts  on  the  Kent-Ravenna  di- 
vision were  nearly  as  bad. 


The  National  Association  of  Railway  Commissioners  held  its 
fourteenth  annual  convention  in  Charleston,  S.  C,  Feb.  11,  12  and  13, 
1902.  This  convention  was  of  interest  to  street  railway  companies  this 
year  because  of  the  participation  in  it  of  a  committee  of  the  Street 
Railway  Accountants'  Association  of  America.  In  accordance  with 
the  constitution  and  by-laws  adopted  at  the  San  Francisco  con- 
vention of  Railway  Commissioners,  held  in  June,  1901,  the  Street 
Railway  Accountants'  Association  of  America  was  represented 
by  a  committee  of  three,  consisting  of  H.  C.  Mackay,  of  Mil- 
waukee, president  of  the  Street  Railway  Accountants'  Association  ; 
W.  F.  Ham,  of  Washington,  D.  C,  and  C.  N.  Duffy,  of  Chicago. 
A  resolution  was  adopted  at  this  San  Francisco  convention  which 
provided  for  the  appointment  of  a  committee  of  three  from  the' 
National  Association  of  Railway  Commissioners  to  meet  with  a 
committee  of  three  representing  the  Street  Railway  Accountants' 
Association  for  the  purpose  of  preparing  a  form  of  report  for 
electric  roads.  The  Railway  Commissioners'  committee  consisted  of 
L.  M.  Read,  of  Vermont ;  Ashley  W.  Cole,  of  New  York,  and 


SNOW  SCENE 

George  W.  Bishop,  of  Massachusetts.  The  committee  appointed  by 
President  Mackay  to  represent  the  Accountants'  Association  con- 
sisted of  H.  L.  Wilson,  of  Boston  ;  W.  F.  Ham,  of  Washington  ; 
and  E.  M.  White,  of  Hartford.  The  committees  met  in  New  York 
Jan.  10,  1902,  but  as  Mr.  Read,  chairman  of  the  committee,  was 
unable  to  attend  on  account  of  sickness,  the  representatives  of  the 
Association  of  Railway  Commissioners  thought  it  best  the  com- 
mittee of  the  Accountants'  Association  should  prepare  a  form  of 
report  for  the  two  committees  afterward  to  take  up  together  before 
submitting  to  the  Charleston  convention. 

The  committee  representingthe  Accountants'  Association  agreed 
to  this  and  did  draft  a  form  of  report  covering  the  main  features  ; 
but  in  view  of  the  limited  time  before  the  convention  it  was  decided 
that  it  would  not  be  possible  to  draft  a  complete  statistical  report 
such  as  was  expected  by  the  association,  and  such  as  would  meet 
with  both  association's  approval,  and  it  was  therefore  decided  to  do 
nothing  further  until  after  the  next  annual  convention  of  the 
Street  Railway  Accountants'  Association,  to  be  held  in  October, 
1902.  The  committee  will  be  continued  and  will  draft  a  form  of 
report  to  be  presented  at  the  1903  convention  of  the  Railway  Com- 
missioners. The  representatives  of  the  Street  Railway  Account- 
ants' Association  at  the  Charleston  convention  report  that 
they  had  every  possible  courtesy  and  privilege  extended 
to  them,  and  they  wish  through  these  columns  to  express 
their  most  sincere  appreciation.  The  last  day  of  the  con- 
vention, C.  N.  Duffy,  of  Chicago,  upon  request,  addressed 
the    convention    as    a    representative    of   the    street  railways. 


March  22,  1902.] 
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After  the  close  of  the  convention,  the  delegates  and  their  ladies 
were  taken  South  on  a  special  train  by  the  courtesy  of  the  Southern 
Railway  Company,  and  visited  Columbia,  S.  C,  Jacksonville,  Palm 
Beach  and  Miami,  Florida.  The  trip  was  most  enjoyable.  The 
gentlemen  who  participated  in  it  report  that  everything  possible 
was  done  to  contribute  to  the  pleasure  of  the  travelers.  These 
conventions-  unquestionably  cement  the  cordial  and  friendly  rela- 
tions existing  between  the  Railway  Commissioners  of  the  United 
States  and  the  street  railways,  especially  in  the  States  in  which  the 
Railway  Commissioners  exercise  the  same  supervision  over  street 
and  suburban  railways  as  they  do  over  steam  railways.  Benjamin 
F.  Chadbourne,  of  Maine,  was  elected  president  of  the  Association 
■  of  Railway  Commissioners,  and  the  next  convention  will  be  held  in 
July,  1903,  in  Maine,  the  exact  place  to  be  selected  later.  < 




Steam  Turbines  in  New  Station  Near  Cleveland 


In  providing  additional  equipment  to  take  care  of  extensions 
under  construction,  the  Cleveland,  Elyria  &  Western  Railway,  of 
Cleveland,  has  decided,  after  mature  consideration,  to  install  steam 
turbines  for  driving  the  new  generators.  While  abroad  a  year  or 
so  ago  W.  H.  Abbott,  consulting  engineer  for  this  company,  be- 


running  governor  and  the  other  a  safety  governor,  which  may  be 
set  to  entirely  cut  off  steam  from  the  machine  should  the  first 
governor  become  damaged.  The  speed  may  be  varied  while  run- 
ning 10  per  cent  above  or  fcelow  normal  by  varying  the  frequency 
of  the  admission  of  steam.  A  duplicate  gravity  oil  system  is 
installed  with  each  turbine,  reducing  to  zero  the  possibility  of 
trouble  with  the  bearings.  The  turbine  is  designed  so  that  full 
load  ma  ybe  carried  without  superheat  or  vacuum.  The  turbine 
generators  will  operate  in  parallel  at  all  loads,  and  may  also  be 
operated  in  parallel  with  the  present  inverted  rotaries  now  in 
station. 

The  generators  are  of  the  two-pole  type,  the  revolving  element 
being  a  round  cylinder  of  polished  iron,  into  which  the  exciting 
winding  is  buried  and  held  in  place  by  metal  wedges  driven  in 
above  it,  the  whole  then  being  turned  off  to  a  perfect  cylinder  so 
that  there  are  no  projections  to  catch  the  air.  Suitable  openings 
are  provided  for  ventilation.  The  guaranteed  efficiency  of  the 
generator  is  95  per  cent  full  load,  94  per  cent  at  three-quarters 
load,  92  per  cent  at  one-half  load,  and  86  per  cent  at  one-quarter 
load. 

The  present  station  had  been  built  barely  large  enough  to  install 
two  additional  500-kw  alternating-current  units,  but  with  the  tur- 
bine sets  of  twice  the  above  capacity  enough  space  will  still  remain 
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came  favorably  impressed  with  the  high  efficiency  shown  by 
several  steam  turbine  plants  in  France,  and  he  decided  as  soon  as 
opportunity  presented  itself  to  test  the  efficiency  of  the  new 
practice  for  interurban  railway  station  use.  After  a  careful  in- 
vestigation, covering  more  than  six  months,  during  which  time 
tests  were  made  with  steam  turbine  plants  in  the  Westinghouse 
Air  Brake  Company's  plant  at  Wilmerding.  Pa.;  the  electric  light 
plant  at  Hartford,  Conn.,  and  the  Yale  &  Towne  Manufacturing- 
Company's  plant  at  Stamford,  Conn.,  the  company  decided  favor- 
ably on  the  proposition.  Accordingly  contracts  have  recently 
been  closed  for  two  1000-kw  Parsons  turbines  running  at  1500 
r.  p.  m.,  to  be  direct-connected  to  two  1000-kw  two-pole  Westing- 
house  turbine  generators,  400  volts  25  cycles;  also  for  two  30-kw 
direct  current  exciters,  to  be  direct-connected  to  the  shafts  of  the 
generators. 

The  turbines  are  designed  to  run  at  150  lbs.  steam  pressure  at 
100  degs.  F.  superheat  at  throttle  of  turbine,  and  28  ins.  vacuum 
at  exhaust  port.  At  the  above  rate  the  Westinghouse  Machine 
Company,  which  is  building  the  turbines,  guarantees  that  the 
steam  consumption  will  not  exceed  10.08  lbs.  per  indicated  horse- 
power-hour, or  17  lbs.  per  kilowatt-hour.  At  one-half  load  the 
steam  consumption  is  guaranteed  to  be  not  more  than  15.07  per 
cent  greater  per  kilowatt-hour  than  the  consumption  at  full  load. 

A  very  high  economy  is  guaranteed  on  light  loads  and  varying 
loads.  The  turbines  are  to  be  of  the  latest  type,  differing  from 
those  previously  sold  by  the  same  company  in  having  two  separate 
sets  of  cylinders  with  bearings  between,  the  steam  first  passing 
through  the  high-pressure  cylinder,  then  through  the  reheater, 
and  finally  through  the  low-pressure  cylinder.  They  are  provided 
with  two  entirely  independent  sets  of  governors,  one  the  regular 


for  a  2000-kw  unit,  thus  transforming  a  possible  2000-kw  station 
into  a  5C00-kw  station.  The  economy  in  the  construction  of  the 
building  is  also  very  great.  Plans  had  already  been  made  for  build- 
ing massive  foundations  sufficient  to  support  engines  and  generat- 
ors firmly  in  line.  With  the  use  of  turbines  light  walls  will  be  sub- 
stituted for  solid  brickwork-.  The  turbines  require  no  holding 
down  bolts,  as  there  are  no  unbalanced  strains.  The  generators 
will  be  used  to  supply  the  20. coo-volt  alternating-current  system 
supplying  the  sub-stations  of  the  Cleveland,  Elyria  &  Western 
Railway,  the  Cleveland  &  Southern  Railway  and  the  Cleveland, 
Ashland  &  Mansfield  Railway.  Previous  mention  of  the  plans 
for  this  system  was  made  in  a  recent  description  of  the  Pomeroy- 
Mandelbaum  lines  radiating  from  Cleveland. 

Delivery  is  being  made  on  two  300-kw  Westinghouse  rotaries, 
to  be  installed  in  the  station  as  a  connecting  link  between  the 
alternating-current  and  direct-current  machinery.  It  is  the  inten- 
tion to  close  contracts  in  the  near  future  on  2coo  hp  of  boilers, 
2000  hp  of  economizers,  mechanical  draft  for  2500  hp,  2000  hp  me- 
chanical stokers  for  boilers,  a  central  condenser  plant  of  the 
overhead  type  of  2ooc-kw  capacity,  28-in.  vacuum  with  water  and 
feed  pumps,  and  all  necessary  boilet  and  feed  pumps. 

The  new  equipment  will  be  installed  as  soon  as  possible,  and  it 
is  believed  this  will  be  the  first  steam  turbine  interurban  railway 
plant  in   the  country. 

The  charter  of  Winnipeg,  Man.,  has  been  amended  so  that  the 
citizens  of  that  place  may  vote  on  the  proposition  to  permit  the 
operation  of  street  cars  on  Sundays.  The  vote  is  to  be  taken  at 
the  regular  municipal  election. 
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The  Chances  for  a  Business  Career  in  Railway  Work 


General  William  A.  Bancroft,  president  of  the  Boston  Elevated 
Railway  Company,  is  the  author  of  a  interesting  article  in  a  recent 
issue  of  the  "Saturday  Evening  Post"  on  the  inducements  offered 
in  the  street  railway  business  to  voting  men  for  an  honorable  ca- 
reer of  achievement.  These,  he  believes,  are  good  for  bright, 
enterprising,  and  strong  bodied  young  men,  and  are  attracting  to 
the  service  men  of  this  character.  As  regards  advancement  Gen- 
eral Bancroft  says :  "The  motorman  or  conductor  who  is  fit  stands 
a  much  better  chance  of  getting  ahead  and  finally  attaining  a  re- 
sponsible and  well-paid  position  than  does  the  average  clerk,  let  us 
say,  in  the  average  department  store.  Many,  of  course,  enter  the 
street  railway  service  for  temporary  employment  only.  Lumber- 
men, for  example,  after  passing  the  winters  in  Maine,  come  down 
to  Boston  in  considerable  numbers  for  the  summer  months.  Col- 
lege students — a  class  in  which  Boston  and  the  neighboring  towns 
abound — desiring  to  earn  money  during  vacation,  are  often  at- 
tracted to  the  service,  and  a  fair  number  enter  it  for  a  longer 
period — some  of  whom  remain  permanently.  Men  who  work  as 
farmhands  during  the  summer  often  seek  employment  on  the  cars 
for  the  winter  months.  The  great  bulk  of  the  employees,  however, 
come  with  the  intention  of  casting  their  lot  permanently  with  the 
company,  and  of  rising  in  its  service. 

"The  attractions  of  the  service,  aside  from  the  opportunities  for 
promotion,  are  that  the  work  is  healthy,  the  hours  reasonable,  the 
pay  good,  and  the  permanency  of  the  work  dependent  entirely  upon 
the  ability  of  the  employee  to  perform  his  duties  satisfactorily.  For 
those  who  possess  the  ability  and  ambition  to  get  ahead,  the  pos- 
sibility of  attaining  higher  and  more  responsible  positions  is  greater 
and  the  rewards  of  success  larger  than  in  most  mercantile  enter- 
prises. 

"All  well-managed  companies  select  their  operating  officials  from 
their  own  employees,  if  suitable  men  can  be  found — as  they  usually 
can — whenever  a  vacancy  occurs  or  an  office  is  created.  In  Boston, 
for  example,  the  superintendent  of  transportation  and  all  of  the 
division  superintendents  who  are  the  higher  officials  immediately 
concerned  in  running  the  cars,  began  their  railroad  work  upon  the 
platforms  of  the  cars  or  in  positions  even  nearer  the  foot  of  the 
ladder.  One  was  a  hostler  in  the  stables  at  the  time  when  the 
motive  power  was  horses  and  not  electricity.  Immediately  sub- 
ordinate to  these  men  are  many  others  who  began  in  the  same 
way — in  all  several  hundred  men  receiving  up  to  $5,000  a  year 
salary  who  began  on  the  front  platform  or  the  rear  platform  of  the 
Cars.  The  president  of  the  most  extensive  interurban  company  in 
New  England  began  his  street  railway  experience  on  the  platform. 
Besides  this,  it  must  be  borne  in  mind  that  the  surface,  elevated  and 
subway  systems  of  local  transportation  in  this  country  are  expand- 
ing enormously,  with  a  consequent  constant  draft  on  the  services  of 
the  already  existing  personnel  to  train  and  develop  fresh  forces 
of  employees.  And  the  man  who  has  started  as  a  motorman  or 
conductor  and  has  worked  his  way  to  the  front — who  knows  the 
actual  problems  of  a  situation,  in  other  words — is  in  increasing 
demand  everywhere,  from  Oregon  to  Georgia. 

"It  is  not  every  man,  however,  who  can  get  a  position  on  the 
cars.  Companies  are  becoming  more  strict  in  their  requirements, 
and  the  railway  employees  in  nearly  all  cities  are  now  really  bodies 
of  picked  men,  selected  for  their  sound  bodies,  steady  nerves, 
perfect  eyesight  and  hearing.  In  respect  to  character  the  four 
cardinal  virtues  of  honesty,  temperance,  industry  and  perseverance, 
to  which  should  be  added  as  a  quality  particularly  essential  to  the 
conductor,  tact. 

"In  some  respects,"  Gen.  Bancroft  says,  "the  position  of  motor- 
men,  particularly  on  elevated  roads,  is  becoming  more  important 
than  that  of  the  conductor.  His  preliminary  training  is  stricter 
and  more  technical.  The  difference  in  the  two  duties  may  perhaps 
be  explained  by  saying  that  the  training  of  a  conductor  contributes 
to  his  development  in  the  handling  of  human  emergencies,  so  to 
speak — a  training  which  he  must  have  largely  acquired  from  his 
own  experience  in  dealing  with  men — and  that  the  training  of  a 
motorman  fits  him  to  meet  physical  emergencies,  and  must  con- 
sequently, in  a  large  degree,  be  special." 

General  Bancroft  recommends  to  the  street  railway  employee 
who  is  rightfully  ambitious  of  the  future  a  course  of  study  of 
electrical  problems,  so  that  he  may  be  better  prepared  for  advance- 
ment, as  "the  man  on  the  platform  who  knows  something  of 
natural  science,  other  things  being  equal,  is  the  one  most  likely  to 
be  in  demand  when  the  question  of  promotion  to  a  higher  position 
comes  up."  Following  will  be  found  his  reference  to  the  books  and 
periodicals  which  are  of  value  in  this  connection. 

"A  good  book  on  the  general  problems  of  electricity  will  be  the 
natural  beginning  of  a  course  of  reading;  though  unfortunately  not 
many  such,  adapted  to  the  comprehension  of  young  men  with  no 
previous  technical  education,  have  been  published.  "Electricity 


Made  Easy,"  by  Edwin  J.  Houston  and  A.  E.  Kennelly,  may  be 

recommended,  however,  as  being  on  the  whole  satisfactory.  The 
same  authors  have  written  a  series  of  "leaflets" — as  they  are  en- 
titled, in  spite  of  their  containing  some  300  pages  each — on  elec- 
trical engineering,  which  in  the  opinion  of  many  electrical  students 
are  among  the  best  books  of  the  kind  on  the  market.  They  come 
in  three  grades — elementary,  intermediate  and  advanced — only  the 
first  of  which,  of  course,  can  be  recommended  to  the  novice.  The 
object  throughout  is  to  present  the  fundamental  principles  of 
electrical  science;  and  the  first  volume  is  especially  intended  to 
give  just  such  instruction  as  the  motorman,  or  the  electrical  work- 
man generally,  with  slight  scientific  knowledge  of  electricity,  needs 
for  a  more  intelligent  performance  of  his  daily  routine  work.  Two 
other  books  that  may  be  suggested  have  to  do  specifically  with 
electric  railway  service — "Electric  Railway  Motors :  Their  Con- 
struction, Operation  and  Maintenance,"  by  N.  W.  Perry ;  and 
"Electric  Railway  Motors,"  by  George  T.  Hanchett.  Both  are 
sound,  and  not  too  difficult. 

"There  are  two  periodicals  covering  the  street  railway  field,. one 
or  both  of  which  might  well  be  read  by  every  one  in  the  business, 
from  conductor  to  president — the  Street  Railway  Journal  and 
the  Street  Railway  Review.  No  scientific  or  technical  periodical, 
of  course,  should  be  regarded  from  the  same  point  of  view  as  a 
book,  where  the  intention  is  to  be  definite  and  final  in  statement 
and  conclusion  ;  a  magazine  of  this  sort  is  to  a  considerable  ex- 
tent a  record  of  current  theory,  opinion  and  experiment,  leaving 
to  the  reader  much  of  the  burden  of  responsibility  for  sifting  the 
wheat  from  the  chaff  of  contemporary  practice.  With  this  cau- 
tion— which  applies  to  very  publication  of  the  kind  aiming  to  pre- 
sent impartially  the  news  of  its  special  field — both  journals  may 
be  unhesitatingly  recommended,  giving  as  they  do,  from  issue  to  is- 
sue, a  full  account  of  the  latest  developments  in  every  branch  and 
department  of  the  street  railway  business  all  over  this  country  and 
abroad.  Among  electrical  magazines  the  Electrical  World  and 
the  American  Electrician  are  excellent,  but  rather  hard  reading 
for  beginners;  however,  if  they  are  conveniently  accessible  to  a 
young  man  they  might  often  prove  suggestive.  Though  it  is  true 
that  all  companies  undertake  to  give  their  men  such  instruction  as 
may  be  necessary  for  the  performance  of  their  duties,  it  is  equally 
true  that  one  who,  by  additional  study  and  reading,  has  gained 
a  fuller  knowledge  of  the  theory  and  nature  of  electricity  as  well 
as  of  its  practical  application,  stands  in  a  more  favorable  position 
than  one  who  has  not. 



Important  Interurban  "Railway  Decision  in  Indiana 


Judge  John  H.  Baker,  of  the  United  States  Circuit  Court,  has 
recently  rendered  a  decision  in  the  case  of  the  Logansport  Rail- 
way Company  against  the  city  of  Logansport  and  others.  The 
opinion  is  an  important  one  as  affecting  the  franchise  to  streets 
and  is  of  special  interest  in  Indiana  just  at  the  present  time  because 
of  the  efforts  of  the  interurban  companies  to  obtain  a  terminal  in 
Indianapolis. 

The  city  of  Logansport  in  1882  granted  a  franchise  to  the 
Logansport  Railway  Company  covering  all  streets  in  perpetu- 
ity, the  company  to  use  such  streets  as  it  saw  fit.  In  October, 
1901,  the  Logansport  City  Council  passed  an  ordinance  repealing 
the  original  franchise  ordinance  except  as  to  streets  in  which  the 
company  has  already  laid  tracks  and  was  operating  cars.  Then  the 
street  railway  company  brought  action  in  the  federal  court  to  en- 
join the  city  of  Logansport  and  officers  from  enforcing  the  repeal- 
ing ordinance.  Judge  Baker  sustained  the  demurrer  to  the  com- 
plaint, holding  that  the  latter  ordinance  was  valid  and  the  city  had 
the  right  to  repeal  the  franchise  except  on  streets  where  lines  were 
already  constructed. 

Judge  Baker  said  in  part: 

"The  fee  of  the  streets  in  cities  in  this  State  resides  in  the  abut- 
ting lot  owners,  and  the  city  possesses  only  an  easement  of  way 
in  the  streets.  It  does  not  hold  title  to  the  easement  as  a  private 
property  right  which  it  may  alienate  at  pleasure  as  it  might 
alienate  property  belonging  to  the  city  by  a  title  unimpressed  with 
a  trust.  The  city  holds  the  easement  in  the  streets  in  trust  not 
simply  for  the  city  alone,  but  for  the  benefit  and  use  of  all  the 
people  of  the  State.  In  interpreting  the  statutes  the  court  ought 
never  to  lose  sight  of  the  fact  that  in  dealing  with  the  use  of  the 
streets  the  Common  Council  of  a  city  is  acting  as  a  trustee  for  the 
benefit  and  advantage  of  the  public. 

"It  is  manifest  that  the  Legislature  has  not  conferred  in  explicit 
and  express  words  on  the  city  of  Logansport  the  power  to  grant 
to  a  street-railway  company  either  an  exclusive  or  a  perpetual  use 
of  its  streets  for  railway  purposes.  The  act  of  1861  simply  provides 
that  the  street-railway  company  shall  first  obtain  the  consent  of 
such  Common  Council  to  the  location,  survey  and  construction  of 
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its  railway  before  the  construction  of  the  same  shall  be  com- 
menced. No  words  of  perpetuity  are  expressly  employed.  The 
the  same  is  true  of  the  act  of  1891.  There  being  no  express  words 
of  perpetuity  in  the  legislative  grant,  is  such  power  necessarily 
to  be  implied  from  the  language  employed? 

"It  must  be  held  here  that  similar  and  no  broader  language  em- 
ployed in  the  acts  of  1861  and  1891  above  mentioned  does  not 
explicitly  and  directly  confer  the  power  on  the  Common  Council 
of  the  city  of  Logansport  to  grant  either  an  exclusive  or  a  per- 
petual privilege  to  occupy  its  streets  for  railway  purposes.  In  a 
similar  case  in  Detroit  the  court  says:  'There  are  many  reasons 
which  urged  to  this — reasons  which  flow  from  the  nature  of 
municipal  trust,  even  from  the  nature  of  the  legislative  trust,  and 
those  which,  without  the  clearest  intention  explicitly  declared, 
insistently  forbid  that  the  future  should  be  committed  and  bound 
by  the  conditions  of  the  present  time  and  functions  delegated  for 
public  purposes  be  paralyzed  in  their  exercise  by  the  existence 
of  exclusive  privileges.'  And  how  much  stronger  are  the  reasons 
which  insistently  forbid  that  the  future  should  be  committed  and 
bound  in  perpetuity  by  the  conditions  of  the  present  time,  and  that 
functions  delegated  for  public  purposes  should  be  forever  par- 
alyzed in  their  exercise?  The  right  to  determine  for  itself  from 
time  to  time  what  streets  could  be  used  and  occupied  for  street 
railway  purposes  consistently  with  the  public  safety  and  welfare  is 
a  power  incapable  of  absolute  alienation  by  the  Common  Council 
By  these  ordinances  the  Common  Council  has  undertaken  to  sur- 
render this  power  and  to  remit  it  to  the  uncontrolled  election  of 
the  complainant.  The  only  power  reserved  is  the  power,  if  the 
Common  Council  wishes  the  railways  to  be  extended  along  a 
particular  street,  to  notify  the  complainant  of  such  desire,  and  if  it 
fails  within  one  year  to  construct  and  operate  its  road  on  such 
street  then  the  use  of  such  street  may  be  granted  to  another  rail- 
way company.  But  no  right  or  power  is  reserved  to  prevent  the 
railway  company,  at  its  election,  from  using,  with  a  double  or 
single  track,  any  and  all  of  the  streets  of  the  city,  however  in- 
jurious it  may  be  to  the  public  convenience,  safety  or  welfare.  The 
public  convenience,  safety  and  welfare  in  this  regard  are  surren- 
dered to  the  complainant.  By  these  ordinances,  if  valid,  to  the 
complainant's  election  is  relegated  the  question  whether  or  not  a 
street  can,  with  due  regard  to  the  comfort  and  safety  of  the  people, 
be  occupied  by  a  single  or  a  double  track  railway.  Such  a  sur- 
render of  corporate  power  in  perpetuity  to  a  street  railway  com- 
pany cannot  and  ought  not  to  be  upheld.  It  cannot  be  supported 
as  a  reasonable  exercise  of  the  power  of  a  trustee  over  a  trust 
estate  committed  to  its  charge,  to  be  administered  in  the  interest 
of  the  public  and  not  for  the  private  advantage  and  gain  of  rail- 
way or  other  corporations. 

"But  if  the  granting  ordinances  are  not  invalid  and  unenforce- 
able so  far  as  the  repealing  ordinance  affects  them,  still  the  bill 
cannot  be  maintained  for  another  reason.  It  was  ruled  in  the 
opinions  of  Judge  Woods  and  myself,  both  concurring  in  this 
particular,  in  Citizens'  Street  Railroad  Company  vs.  City  Railway 
Company,  64  Fed.,  647,  that  under  ordinances  similar  to  those 
granted  to  the  complainant  the  Citizens'  Street  Railroad  Company 
acquired  no  vested  right  to  commence  the  construction  of  a 
particular  line  of  street  railway  on  an  unoccupied  street  without 
first  obtaining  the  consent  of  the  Common  Council  to  the  location, 
survey  and  construction  of  such  proposed  lines.    *    *  * 

"In  1889  the  Common  Council  and  Board  of  Aldermen  of  the 
city  of  Indianapolis  adopted  an  ordinance  prohibiting  the  railway 
company  from  entering  upon  or  constructing  its  railway  on  any 
unoccupied  street  until  it  had  first  obtained  the  consent  of  the  city 
street  commissioner.  In  1893  the  city  granted  to  the  City  Rail- 
way Company  the  right  to  enter  upon  and  construct  a  street  rail- 
way system  on  and  along  twenty-nine  specified  routes,  embracing 
a  great  proportion  of  the  most  important  streets  of  the  city  and 
including  many  of  the  streets  on  which  the  Citizens'  Street  Rail- 
road Company  had  constructed  its  railroad  and  had  it  in  operation. 
It  was  claimed  by  the  Citizens'  Street  Railroad  Company  that  the 
two  later  ordinances  infringed  the  contract  rights  secured  to  it  by 
the  earlier  ordinances  of  1864  and  1865.    *    *  * 

"The  consent  confered  upon  the  Logansport  Company  by  the 
ordinances  of  1882  and  1891,  so  far  as  the  ordinance  of  Oct.  31, 
1901,  affects  them,  is  not  so  clear  and  explicit  in  giving  consent 
and  granting  authority  to  enter  upon  the  streets  of  the  city  of 
Logansport  as  were  the  ordinances  of  1864  and  1865  adopted  by 
the  Common  Council  of  the  city  of  Indianapolis.  Judges  Wood 
and  Baker  in  the  above-cited  cases  held  that  the  general  consent 
conferred  by  the  original  ordinances  to  occupy  and  use  all  of  the 
streets  of  the  city  for  railway  purposes  did  not  satisfy  the  statute, 
nor  take  away  from  the  Common  Council  the  right,  before  the 
railway  company  should  construct  a  street  railway  upon  an  un- 
occupied street,  to  require  it  to  obtain  the  consent  of  the  Common 
Council  to  its  location,  survey  or  construction." 


Electric  Railway  Construction  in  Maine 


According  to  returns  made  in  June,  1901,  there  were  in  operation 
at  that  time  in  Maine  278  miles  of  electric  railway,  and  the  popu- 
lation of  the  State  was  694,466,  approximately.  There  have  recently 
been  evolved,  however,  many  schemes  for  the  construction  of  new 
lines.  It  is  very  improbable  that  more  than  a  majority  of  these 
projects  will  be  successfully  launched  this  year,  but  from  the  re- 
cent impetus  that  has  been  given  the  industry  it  would  probably  not 
be  anticipating  the  future  with  too  much  confidence  to  say  tnat 
the  present  mileage  of  the  State  will  be  increased  materially  before 
1903.  It  is  impossible  to  enumerate  in  detail  the  various  plans  that 
are  being  made,  but  in  the  following  summary  is  given  an  outline 
of  the  more  important  projects. 

The  Rockland,  Thomaston  &  Camden  Street  Railway  Com- 
pany is  to  extend  its  lines  from  Camden  to  Warren,  a  distance 
of  4  miles.  The  plan  of  the  company  is  to  have  this  line  in 
operation  at  the  earliest  possible  time. 

The  Portland  Railroad  Company  plans  to  build  a  line  from 
Rigby  to  Saco,  a  distance  of  12  miles.  The  company  also  has  in 
contemplation  the  construction  of  a  line  to  Old  Orchard. 

Governor  Hill  and  his  associates  have  obtained  a  charter  for  a 
line  from  South  Berwick  to  York,  with  a  branch  line  to  Dover, 
N.  H.  This  project  calls  for  the  building  of  about  15  miles  of 
line,  and  its  construction  depends  somewhat  on  the  securing  of 
the  necessary  permits  and  concessions  in  New  Hampshire. 

The  construction  of  the  proposed  line  between  Winthrop  and 
Augusta  is  assured,  for  the  Augusta,  Winthrop  &  Lewiston  Electric 
Railway,  which  is  to  build  the  line,  has  contracted  for  its  con- 
struction. Rails  and  ties  have  been  distributed  along  the  route,  and 
the  work  of  construction  will  be  begun  as  soon  as  the  weather 
conditions  will  permit.  This  road  will  be  14  miles  long.  Even  be- 
fore the  work  of  constructing  the  main  line  has  begun,  it  is  reported 
that  the  company  is  considering  the  advisability  of  building  an 
extension  from  Winthrop  to  Sabatters,  so  as  to  make  a  through  line 
from  Winthrop  to  Lewiston. 

Messrs.  Hill  and  Macomber,  of  Augusta,  have  under  considera- 
tion the  construction  of  a  3-mile  line  from  Kittery  and  Green  Acre, 
making  connection  at  Kittery  with  the  Portsmouth,  Kittery  & 
York  Railroad. 

A.  F.  Gerald,  who  is  interested  in  the  Lewiston,  Brunswick  & 
Bath  Street  Railway  and  the  Skowehegan  &  Norridgewock  Rail- 
way &  Power  Company,  with  his  associates,  is  interested  in  the 
construction  of  a  new  road  from  Brunswick  to  Yarmouth.  This 
line  will  be  about  16  miles  long,  and  the  material  to  be  used  in  its 
construction  has  been  distributed  along  the  route.  The  line  will 
make  connections  at  Portland  with  the  Portland  Railroad. 

The  Penobscot  Central  Railway,  which,  it  will  be  remembered, 
was  operated  by  Patton  motors,  and  which  extends  from  Bangor 
to  Corinth,  has  perfected  arrangements  for  building  extensions  to 
Charleston  and  Pushaw  Lake.  Both  extensions,  so  it  is  reported, 
are  expected  to  be  completed  by  July  1. 

1  he  Rockland,  South  Thomaston  &  Owl's  Head  Railway  Com- 
pany has  recently  applied  for  a  charter.  The  plan  of  this  company 
is  to  build  a  line  from  the  termini  of  the  Rockland,  Thomaston  & 
Camden  Railway  at  Rockland  to  South  Thomaston  and  Owl's 
Head,  a  distance  of  8  miles.  James  W.  Sewall  and  H.  Franklin 
Bailey,  of  Oldtown,  and  Charles  E.  Merosey  and  Frank  M.  Smith, 
of  South  Thomaston,  are  among  those  interested  in  this  proposition. 

The  Biddeford  Pool  Electric  Railway  Company  has  applied  to 
the  Railroad  Commissioners  for  a  charter.  The  plan  of  this  com- 
pany is  to  build  from  Biddeford  to  the  Pool,  a  distance  of  9 
miles.  The  company  is  capitalized  at  $8o,ooo,  and  has  purchased  a 
site  for  its  power  house.  The  plan  is  to  layout  a  park,  for  which  the 
necessary  land  has  been  secured.  The  officers  of  the  company 
are:  Charles  M.  Moses,  president;  William  J.  Maybury,  vice-pres- 
ident; Charles  E.  Atwood,  treasurer;  Edgar  A.  Hubbard,  clerk. 

W.  D.  Smith,  of  Bangor,  has  been  awarded  the  contract  for 
the  construction  01  the  Augusta  &  Winthrop  Electric  Railway, 
which,  according  to  reports,  Mr.  Smith  has  agreed  to  have  com- 
pleted by  July  10. 

A  survey  has  been  made  for  a  line  to  be  built  from  Presque 
Isle  to  Perham,  but  nothing  definite  in  regard  to  this  project  has 
been  announced.  The  line  will  be  16  miles  long.  Charles  J. 
Haynes,  of  Augusta,  made  the  survey,  hut  Arthur  R.  Gould,  of 
Presque  Isle,  is  the  principal  promoter  of  the  road. 

The  Calais  Street  Railway,  which  operates  between  Calais  and  St. 
Stephen,  is  reported  to  be  considering  the  advisability  of  ex- 
tending its  lines  to  Robbinston. 

The  Hancock  County  Railway  Company  was  granted  a  charter 
last  year,  and  the  company  is  now  completing  the  preliminary 
details  necessary  for  the  construction  of  a  line  to  connect  Cherry- 
field  and  Ellsworth.  The  company  has  just  perfected  its  organiza- 
tion, electing  the  following  officers:    I.  L.  Hallman,  of  Boston, 
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president ;  E.  K.  Wilson,  of  Cherryfield,  vice-president ;  M.  Gallery, 
of  Ellsworth,  secretary  and  treasurer. 

Ihe  Lincoln  County  Railway  Company  plans  to  construct  an 
electric  railway  through  Wiscassett,  Edgecomb,  Boothbay  and 
Boothbay  Harbor,  12  miles,  and  has  filed  articles  of  association 
with  the  R.  R.  Commissioners.  Loother  Maddocks,  of  Boothbay 
Harbor;  Amos  F.  Gerald,  S.  A.  Nye,  E.  J.  Lawrence  and  A.  B. 
Page,  of  Fairfield,  are  among*  those  interested  in  the  company. 

— 

Frank  H.  Taylor 

The  recent  appointment  of  Frank  H.  Taylor  as  second  vice- 
president  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, makes  him  an  even  more  important  factor  in  the  electrical 
business  of  the  country  than  he  has  hitherto  been,  although  his 
previous  position  with  the  Westinghouse  Company  as  fourth  vice- 
president,  in  charge  of  sales,  has  made  him  well  known  through- 
out the  electrical  business. 

Mr.  Taylor  is  a  native  of  Cincinnati,  where  he  was  born  Nov. 
20,  1855.  He  graduated  from  Haverford  College,  near  Philadel- 
phia, with  the  degree  of  A.  B.,  going  thence  to  Harvard  Uni- 
versity, where  he  also  took  the  degree  of  A.  B.,  graduating  in 
1877.  While  at  Harvard  he  was  captain  of  the  cricket  team,  and 
it  may  be  remarked  in  passing  that  he  is  still  an  enthusiastic  and 
active  cricketer,  being  the  moving  spirit  in  the  sport  in  the  Pitts- 
burgh district.  It  is  interesting  in  this  connection  to  note  that  his 
eldest  son  is  at  the  present  time  captain  of  the  cricket  team  at 
Harvard. 

After  leaving  college  he  learned  the  trade  of  starchmaker,  and 
was  for  a  short  time  a  professional  starchmaker,  and 
from  1880  to  1882  was  superintendent  of  the  George  Fox  Starch 
Manufacturing  Company,  Lockland.  Ohio.  In  1882  he  removed 
to  Philadelphia,  where  he  assisted  in  the  organization  of  the 
Manly-Cooper  Manufacturing  Company,  afterwards  known  as  the 
Belmont  Iron  Company,  whose  product  was  ornamental  and 
structural  iron  and  steel.  He  was  treasurer  of  this  company  until 
1887,  and  was  then  elected  president.  The  works  were  destroyed 
by  fire  in  1888  and  not  rebuilt. 

From  January,  1890,  until  October,  1897,  Mr.  Taylor  was  the 
manager  of  the  Philadelphia  house  of  the  Yale  &  Towne  Manu- 
facturing Company,  handling  their  business  in  cranes  as  well  as  in 
hardware.  His  fine  record  as  manager  of  this  office  attracted  the 
attention  of  the  officials  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  who  in  1897  induced  him  to  enter  the  service 
of  the  company  as  sales  manager,  which  gave  him  a  larger  oppor- 
tunity for  the  display  of  his  ability.  The  record  he  made  was  so 
good  that  in  October,  1900,  he  was  elected  fourth  vice-president 
of  the  company,  charged  with  the  sale  of  the  company's  product. 
In  January.  1902.  upon  the  resignation  of  his  old  friend.  B.  H. 
Warren,  with  whom  he  had  previously  been  associated  in  the 
Yale  &  Towne  Company,  as  well  as  in  the  Westinghouse  Com- 
pany, he  was  made  second  vice  president  of  the  latter,  thereby 
becoming,  next  to  Mr.  Westinghouse  himself,  the  executive  head 
of  this  great  company's  affairs. 

Mr.  Taylor  is  a  man  of  attractive  personality,  great  energy  and 
remarkable  quickness  in  grasping  the  salient  features  of  a  proposi- 
tion. He  is  happily  married,  ami  has  four  sous,  who  give  every 
•ndication  of  being  as  keen  in  their  pursuit  of  athletics  as  he  is. 

A  Controversy  of  Long  Standing  Settled 


Judge  Yerkes,  of  the  Bucks  County  courts,  has  permitted  the 
Neshaminy  Elevated  Railway  Company  to  file  a  bond  of  $20,000 
to  cover  any  damages  that  may  arise  by  the  construction  of  the 
road  over  the  property  of  Henry  M.  Gaw.  near  Croydon,  a  couple 
of  miles  from  Bristol,  Pa.  There  has  been  a  fight  of  six  years' 
standing  at  this  point,  and  the  probability  of  the  court  permitting 
the  construction  of  the  road  has  been  told  in  the  Street  Railway 
Journal  recently.  The  Philadelphia,  Frankford  &  Bristol  Passen- 
ger Railway  Company  failed  in  its  attempt  to  get  over  the  property 
of  Mr.  Gaw,  who  was  said  to  be  backed  in  his  fight  by  the  Penn- 
sylvania Railroad  Company,  and  its  track  extending  from  Croydon 
station  to  this  place  was  valueless  comparatively.  At  the  beginning 
of  the  trouble  a  car  was  operated  on  this  end  of  the  line,  power  be- 
ing secured  from  the  Newtown  Railway  Company.  At  the  break 
a  stage  coach  connected  the  other  line,  a  mile  away.  An  injunc- 
tion was  secured  against  the  Newtown  company  to  prevent  it  from 
supplying  the  power  to  the  other  company,  and  from  that  time  to  the 
past  fall,  over  five  years,  a  horse  car  was  operated  on  this  end 
of  the  line.  A  charter  was  afterward  secured  for  the  Bristol  & 
Bridgewater  Railroad  Company,  and  it  was  expected  that  the  line 
would  be  carried  over  the  Gaw  property  by  a  steam  road  charter, 


but  the  act  of  the  Legislature  preventing  the  use  of  steam  roads 
by  trolley  lines,  or  vice  versa,  made  such  a  move  inexpedient.  The 
Neshaminy  Elevated  Railroad  was  chartered  last  winter,  when  the 
act  first  passed  the  Legislature,  and  just  before  it  was  amended,  so 
as  to  apply  only  to  cities.  The  road  passed  into  the  control  of 
Wilbur  F.  Sadler,  Jr.,  of  Trenton,  after  having  passed  through 
many  hands,  and  he  pushed  the  matter  to  a  successful  outcome. 
It  is  understood  that  the  road  will  be  elevated  enough  to  pass 
over  the  highways  above  grade,  and  that  construction  will  be  com- 
menced at  an  early  day.  The  line  will  also  be  extended  from 
Bristol  to  Trenton,  N.  J. 

The  Hudson  River  Tunnel 

It  is  stated  that  the  engineers  who  are  to  direct  the  extension 
of  the  old  Hudson  River  Tunnel,  abandoned  while  but  partially 
completed,  will  resume  the  operations  on  that  subway  within 
sixty  days,  and  expect  to  finish  the  further  excavation  and  con- 
struction within  eighteen  months.  This  north  tunnel  now_  extends 
about  4000  ft.,  and  it  requires  but  1600  ft.  more  to  effect  the  con- 
nection. 

Of  the  bonds  of  the  company  $2,000,000  are  to  be  issued  to  build 
the  south  tunnel  after  the  north  tunnel  is  equipped.  Until  both 
are  finished  the  north  tunnel  will  have  double  tracks  of  standard 
gage,  which,  owing  to  the  cramped  space,  will  necessitate  cars  of 
special  construction.  It  is  not  generally  known  that  600  ft.  of  the 
south  track  is  already  built  on  the  New  Jersey  side. 

The  officers  of  the  New  York  &  New  Jersey  Railroad  Company, 
which  is  to  complete  and  operate  the  tunnel,  are:  Wm.  G.  Mc- 
Adoo,  president;  Walter  G.  Oakman,  president  of  the  Guaranty 
Trust  Company,  and  Edmund  C.  Converse,  formerly  president  of 
the  National  Tube  Company,  vice-presidents;  Henry  A.  Murray, 
treasurer;  Charles  W.  King,  secretary,  and  Chas.  M.  Jacobs, 
chief  engineer.  The  directors  of  the  company  are  Messrs.  Mc- 
Adoo,  Oakman  and  Converse,  above  mentioned,  and  Elbert  H. 
Gary,  chairman  of  the  executive  committee  of  the  United  States 
Steel  Corporation;  John  Skelton  Williams,  president  of  the  Sea- 
board Air  Line  Railway;  Anthony  N.  Brady,  chairman  of  the 
board  of  trustees  of  the  Brooklyn  Rapid  Transit  Company;  E.  F. 
C.  Young,  president  of  the  North  Jersey  Street  Railway  Company; 
David  Young,  president  of  the  Jersey  City,  Hoboken  &  Paterson 
Street  Railway  Company;  John  G.  McCullough,  of  Vermont,  a 
director  of  the  Erie  Railroad  Company;  Frederick  B.  Jennings, 
of  Stetson,  Jennings  &  Russell,  and  G.  Tracy  Rogers,  president 
of  the  Binghamton  Street  Railway  Company,  and  president  of  the 
New  York  State  Street  Railway  Association. 

The  stock  of  the  company  consists  of  $3,500,000  6  per  cent  non- 
cumulative  preferred  (already  issued)  and  $5,000,000  common  (also 
issued).  The  company  is  authorized  to  issue  $7,000,000  5  per  cent 
bonds,  of  which  $4,500,000  5  per  cent  first-mortgage  thirty-year 
gold  bonds  have  been  issued,  redeemable  at  no  at  any  period. 
Of  the  rest  of  the  authorized  bonds  $2,000,000  are  reserved  for 
the  purchase  of  additional  property  and  $500,000  for  other  cor- 
porate purposes. 



More  Terminal  Facilities  for  the  Metropolitan  Elevated 
of  Chicago 

The  Metropolitan  West  Side  Elevated  Company,  of  Chicago,  has 
recently  made  an  important  purchase  of  property  in  the  downtown 
district  of  Chicago  for  the  purpose  of  adding  to  its  downtown 
terminal  facilities.  This  company  now  uses  the  LTnion  Elevated 
loop  in  common  with  the  three  South  Elevated  railroads  of  Chi- 
cago, but  it  has  been  apparent  to  students  of  the  situation  for  some 
time  past  that  the  terminal  afforded  by  the  Union  loop,  although 
considered  adequate  for  years  to  come  at  the  time  the  loop  was 
completed,  will  lie  insufficient  within  a  short  time. 

The  Metropolitan  Elevated  having,  as  it  does,  four  different 
branches,  requires  much  greater  track  room  for  its  downtown  ter- 
minal than  the  other  elevated  roads.  After  crossing  the  river,  for 
the  first  mile  and  one-half  west,  this  company  has  four  tracks.  At 
present,  on  entering  the  downtown  district  over  the  Union  loop,  the 
trains  from  these  four  tracks  have  to  occupy  one  track  on  the  loop 
together  with  trains  from  the  South  Side  Elevated  Railroad. 
Already  the  congestion  of  trains  on  that  track  of  the  loop  used 
by  the  Metropolitan  and  South  Side  companies  is  such  that  but 
few  more  trains  could  be  operated  during  the  rush  hours.  Indeed, 
the  Metropolitan  has  already  had  in  operation  for  some  time  a 
plan  for  relieving  the  Union  loop  of  some  trains  by  running  a  part 
of  its  train  only  as  far  down  town  as  Canal  Street,  west  of  the  river. 
These  trains  pick  up  the  heavy  traffic  of  the  manufacturing  district  of 
the  west  side  without  the  necessity  of  running  such  trains  around 
the  downtown  loop.  The  new  purchase  of  downtown  property  by 
the  Metropolitan  gives  it  a  downtown  terminal  independent  of  the 
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Union  loop.  The  property  purchased  extends  from  Market  Street 
to  Fifth  Avenue,  between  Jackson  Boulevard  and  Van  Buren 
Street,  about  87  ft.  south  of  Jackson  Boulevard.  This  will  give  a 
terminal  station  at  Fifth  Avenue,  which  can  be  patronized  by 
those  persons  in  the  southern  portion  of  the  business  district,  and 
will  relieve  the  loop  to  that  extent.  The  terminus  will  be  only  87  ft. 
south  of  Jackson  Boulevard,  and  consequently  not  far  from  the 
present  center  of  the  business  district.  This  terminus  will  have  an 
important  bearing  on  the  future  value  of  the  Metropolitan  and 
West  Side  Elevated  property,  and  its  ability  to  handle  the  enormous 
traffic  its  territory  is  certain  to  yield  in  the  course  of  a  few  years. 

The  amount  paid  by  the  Metropolitan  Elevated  for  the  down- 
town property  acquired  for  its  terminal  was  $771,000. 

Another  significant  move  has  also  just  been  made  by  the  South 
Side  Elevated  Railroad  which  shows  how  congested  the  loop  is 
becoming  even  at  the  present  time.  This  move  is  the  inauguration 
of  a  train  service  which  terminates  at  the  old  Congress  Street 
station,  which  was  used  before  the  loop  was  opened. 

■  ♦♦♦  

London  Letter 


(From  Our  Regular  Correspondent.) 

The  Board  of  Trade  committee,  appointed  to  inquire  into  the 
vibration  produced  on  the  Central  London  Railway,  have  reported 
that  from  personal  observation  they  are  satisfied  that  vibration 
sufficient  to  cause  serious  annoyance  is  actually  felt  in  many 
houses  along  the  course  of  the  line.  To  remove  this  the  com- 
mittee recommend  the  adoption  of  a  type  of  locomotive  or  motor  in 
which  the  load  not  carried  on  springs  is  reduced  as  far  as  possible. 
They  are  confident  that  the  using  of  motor  cars  instead  of  the  ordi- 
nary locomotives  would  effect  a  radically  complete  cure  of  the  dis- 
turbance complained  of. 

The  House  of  Lords  has  dismissed  with  costs  the  appeal  of  the 
London  County  Council  from  the  judgment  of  the  Court  of 
Appeal,  which  had  confirmed  the  decision  of  Mr.  Justice  Cozens- 
Hardy  that  the  council  had  no  power  to  run  omnibuses.  This 
means  that  all  the  halfpenny  'busses  which  have  been  running  as 
feeders  to  the  tramway  system  will  have  to  be  withdrawn,  though 
the  council  have  a  month  in  which  to  do  so. 

The  decision  is  undoubtedly  according  to  law,  as  it  has  been 
made  quite  apparent  that  the  charter  of  the  London  County 
Council  gives  them  no  right  to  enter  the  omnibus  business.  The 
'busses,  with  their  halfpenny  fares,  will  be  missed  by  the  poorer 
classes,  but  it  is  stated  that  the  various  companies  with  powers 
are  already  prepared  to  put  on  'busses  to  take  the  place  of  the 
London  County  Council  'busses  with  halfpenny  fares.  The  Lon- 
don County  Council,  who  took  over  this  business  from  the  old 
tramway  company,  will  now  promote  a  bill  in  Parliament  for 
power  to  carry  on  the  business  of  running  omnibuses  for  feeder 
purposes. 

At  the  recent  half-yearly  general  meeting  of  the  London  & 
South-Western  Railway  Company  the  chairman,  Lieut-Colonel 
the  Hon.  Henry  Walter  Campbell,  commenting  upon  the  decrease 
of  receipts  in  local  traffic,  made  the  following  suggestive  state- 
ments :  Nearly  all  the  railway  companies  were  more  or  less  feel- 
ing the  effects  of  electric  tramways  competition  in  the  suburban 
districts,  not  only  of  London,  but  of  other  large  towns.  Such 
competition  ought  to  be  limited  to  crowded  districts,  and  it  would 
not  be  reasonable  to  allow  it  to  extend  beyond  the  immediate 
suburbs,  or  it  would  become  a  most  improper  and  unfair  com- 
petition. Either  the  railway  companies  ought,  if  tramway  compe- 
tition was  to  be  extended,  to  be  relieved  of  the  burden  of  the 
passenger  duty,  and,  to  some  extent,  of  the  rates,  the  incidence  of 
which  would  be  in  proportion  to  the  services  rendered,  or  the 
tramway  companies  should  pay  such  a  rental  for  the  use  of  the 
roads  as  would  cause  a  reduction  in  rates,  and  thus,  to  an  extent, 
reduce  the  burden  of  the  railway  companies. 

At  a  recent  meeting  of  the  Tramway  Committee  of  Edinburgh 
Town  Council  a  letter  was  received  from  the  lessees  of  the  Cor- 
poration Tramways  intimating  their  intention  of  paying  the  ar- 
rears of  rent  at  present  under  litigation  in  court,  and  later  in  the 
day  the  town  clerk  received  a  check  for  £30,000,  the  balance  of 
nearly  £9,000  being  consigned  to  the  clerk  of  the  court  to  await 
final  adjustments.  The  case  will  doubtless  now  be  enrolled  on 
an  early  date  for  trial  in  the  Outer  House  of  the  Court  of  Session, 
and  that  means  that  nothing  will  be  done  till  about  Whitsunday. 
Long  before  that  it  is  expected  that  the  two  parties — the  corpora- 
tion and  the  company — will  have  arranged  the  permanent  sum 
on  which  7  per  cent  is  to  be  paid. 

The  Board  of  Trade  have  granted  a  license  for  twelve  months 
for  the  working  of  the  surface  contact  system,  which  has  recently 
been  laid  down  by  the  Lorain  Steel  Company,  under  Mr.  Wet- 
more's  management,  for  the  corporation  of  Wolverhampton,  so 


that  by  this  time  the  tramways  on  this  system  are  in  full  opera- 
tion. The  experiment  of  installing  the  surface  contact  system  in 
England  will  be  watched  with  the  keenest  interest. 

The  City  of  Manchester  proposes  to  borrow  £477,000  for  the 
purpose  of  defraying  the  expense  of  their  huge  electricity  under- 
taking for  lighting  and  tramways.  In  explaining  the  figure  at  a 
local  Government  board  inquiry  Mr.  Hudson,  deputy  town  clerk, 
said  that  £350,000  was  necessary  for  the  new  installation  of  plant 
at  the  Stuart  Street  generating  station,  which  had  been  designed 
by  Mr.  Metzger  to  provide  an  additional  12,000  hp,  in  addition 
to  £82,000  which  was  necessary  to  complete  Dr.  Kennedy's  orig- 
inal plant  of  15,000  hp  at  the  same  station.  A  balance  of  £30,000 
was  also  necessary  to  substitute  two  new  turbo-generators  for  the 
Dickenson  Street  station,  while  £15,000  was  necessary  for  addi- 
tional mains.  The  existing  plant  at  Dickenson  Street  provided 
12,000  hp;  the  plant  at  Bloom  Street,  when  completed,  would 
provide  14,000  hp ;  Dr.  Kennedy's  installation  at  Stuart  Street 
would  provide  15,000  hp,  and  Mr.  Metzger's  installation  at  Stuart 
Street  would  provide  an  additional  12,000  hp,  making  a  gross  total 
of  53,000  hp  actually  in  operation,  sanctioned  or  about  to  be  sanc- 
tioned. 

As  has  been  stated  previously  in  this  column  the  District  Rail- 
way Company  has  been  anxious  to  come  to  some  working  agree- 
ment with  the  Metropolitan  Railway,  and  recently  offered  to  sell 
them  current  for  the  operation  of  their  half  of  the  Underground 
at  .85  penny  per  unit,  from  the  large  generating  station  which  they 
are  preparing  to  erect  on  the  banks  of  the  Thames  at  Chelsea, 
or  to  lease  the  whole  system  of  the  Metropolitan  Company  and 
guarantee  it  3^2  per  cent.  Circulars  pro  and  con  have  been  sent 
to  the  stockholders  of  the  Metropolitan  Company,  which  have 
produced  a  good  deal  of  feeling  and  comment;  but  at  the  ordinary 
half-yearly  meeting  recently  held  by  the  company  it  was  decided 
that  it  should  proceed  with  its  own  station  and  refuse  either  to 
lease  its  lines  to  the  District  Company  or  to  buy  current  from  it. 

The  Pontypridd  District  Council,  sitting  in  committee,  have 
accepted  the  following  tenders  for  the  supply  of  plant  to  generate 
electricity  for  the  lighting  of  the  town  and  district  and  power 
for  tramway.  The  council  has  already  obtained  authorization  to 
construct  tram  lines  to  Treforest  and  Cilfynydd,  and  will  shortly 
apply  for  a  provisional  order  to  run  trams  through  the  town  to  the 
junction  of  the  British  Traction  Company's  tramways,  between 
the  town  and  Perth.  There  were  341  tenders,  the  accepted  ones 
being:  Boilers,  Messrs.  Babcock  &  Wilcox,  £5,611  2s;  large 
engine,  Messrs.  Coombe,  Barbour  &  Co.,  Belfast,  £5,210;  dyna- 
mos, Messrs.  Greenwood  &  Batley,  £3,401;  balances,  the  British 
Westinghouse  Co.,  £760;  switchboard,  etc.,  divided  between 
Messrs.  Ferranti  and  Messrs.  Kelvin  &  White,  £2,473;  fitters' 
shop,  Messrs.  Newbolds,  £594:  traveling  crane,  Messrs.  Chatris, 
£455  10s. ;  arc  lamps,  Messrs.  Johnson  &  Phillips,  £788  5s.;  the 
total  amounting  to  £17,292  17s. 

The  Bradford  Corporation  have  taken  over  the  whole  of  the 
tramway  system  in  the  city,  as  well  as  the  line  which  runs  outside 
its  boundary  to  Saltaire.  Up  to  the  present  the  various  lines 
have  been  under  the  control  of  three  separate  managements — viz., 
The  Bradford  Tramways  &  Omnibus  Company,  the  Bradford  & 
Shelf  Tramway  Company,  and  the  corporation  itself.  From  the 
first  the  whole  of  the  lines  have  been  laid  by  the  municipal  au- 
thority, but  when  tramways  were  first  introduced  into  the  city  the 
members  of  the  corporation  were  of  the  opinion  that  it  was  an 
infringement  of  the  rights  of  the  private  individual  for  a  public 
body  to  assume  the  actual  management,  and  so  they  were  let  to 
companies.  The  corporation  have  been  operating  part  of  the 
system  electrically,  but  now  that  they  have  taken  over  the  whole 
system  the  steam  cars  as  operated  by  the  two  companies  will  be 
discontinued  and  electrically  substituted. 

The  general  manager  of  the  Leeds  tramways  (Mr.  W.  Wharam) 
has  written  a  letter  to  the  Tramways  Committee  resigning  his 
position  on  account  of  advancing  years.  The  committee,  after 
considering  the  question,  have  accepted  the  resignation,  which, 
however,  will  not  go  into  effect  until  Dec.  31,  1903. 

Mr.  A.  B.  Holmes,  corporation  electrical  engineer  of  Liver- 
pool, in  submitting  estimates  for  1902  to  the  Electric  Power  and 
Lighting  Committee  of  the  corporation,  reports  that  the  output  of 
electrical  energy  during  the  past  year  has  been  more  than  20,000.- 
000  units,  and  has,  he  believed,  exceeded  that  of  any  other  electri- 
cal undertaking  in  the  United  Kingdom.  He  is  of  opinion  that  the 
time  may  be  approaching  when  fuel  will  cease  to  be  brought 
into  such  cities  as  Liverpool  in  the  present  form.  It  seems  pos- 
sible that  before  very  long  the  energy  contained  in  the  fuel  will 
be  brought  from  the  colliery  to  the  city  either  in  the  form  of  a 
cheap  gas  or  in  the  form  of  electricity  at  high  pressure.  It  is 
noted  that  the  existing  power  stations  will  meet  the  requirements 
of  the  city  for  the  next  two  years,  during  which  time  much  ex- 
perience will  be  gained  in  this  country  as  to  the  transmission  of 
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power  over  long  distances,  and  it  is  not  necessary  to  decide  at  the 
present  moment  whether  the  future  power  stations  for  Liverpool 
should  be  constructed  in  the  city  or  at  the  colliery.  The  estimates 
provide  for  £183,711  on  capital  account,  £134,045  on  revenue 
account,  and  £69,300  as  interest  and  sinking  fund,  making  a  total 
of  £387,056. 

It  was  stated  recently  at  a  meeting  of  the  London,  Tilbury  & 
Southend  Railway  that  in  view  of  the  forthcoming  electrification 
of  the  District  Railway  the  Whitechapel  &  Bow  Railway  would 
have  to  be  electrified  also,  so  as  to  work  the  traffic  to  the  best 
advantage.  The  directors  had,  therefore,  thought  it  desirable 
for  the  Tilbury  Company  to  possess  powers  enabling  them  to 
electrify  their  line  as  well.  This  was  only  a  tentative  proposal, 
but  it  might  be  seen  to  be  advantageous  to  adopt  electric  traction 
on  their  railway  as  far  as  Barking. 

At  the  annual  general  meeting  of  the  syndicate  responsible  for 
the  promotion  of  the  Mono-railway  between  Manchester  and 
Liverpool,  Mr.  J-.  H.  Macmillan,  of  Manchester,  who  took  the 
chair,  informed  the  meeting  that  the  requirements  of  Parliament 
with  reference  to  the  submission  of  full  plans  for  the  approval 
of  the  Board  of  Trade  had  been  complied  with,  and  that  he 
hoped  this  approval  would  be  obtained  now  very  shortly.  When 
this  was  done  no  time  would  be  lost  in  proceeding  with  the  pre- 
liminary work  necessary  before  the  commencement  of  the  con- 
struction of  the  line. 

The  estimate  of  the  cost  of  constructing  the  proposed  electric 
railway  between  Brighton  and  London,  for  which  powers  are  to 
be  sought  in  the  forthcoming  session  of  Parliament,  is  in  round 
figures  £7,338,403,  apportioned  as  follows  over  the  three  lines: 
Railway  No.  i,  £607,580;  Railway  No.  2,  £2,240,176;  Railway 
No.  3,  £4,490,647.  It  is  proposed  to  spend  £330,000  on  stations 
alone;  accommodation  bridges  and  viaducts,  £1,128,361,  while 
no  less  a  sum  than  £2,408,720  is  to  be  spent  on  tunnels.  The  cost 
of  the  line  is  estimated  at  about  £7,310  per  mile. 

The  report  of  the  directors  of  the  Central  London  Railway 
Company  for  the  half  year  ended  Dec.  31,  1901,  states  that  the 
amount  expended  on  capital  account  during  the  half  year  has 
been  £146,724.  The  receipts  from  all  sources  on  revenue  account 
have  amounted  to  £168,359,  and  the  working  expenses  to  £90,544 
(being  53.78  per  cent  of  the  receipts),  leaving  a  balance  of  £77,- 
814.  The  number  of  passengers  carried  since  the  opening  of  the 
railway  is  as  follows:  Five  months  ended  Dec.  31,  1900,  14,916,922; 
half  year  ended  June  30,  1901,  20,385,739;  and  half  year  ended 
Dec.  31,  20,802,650,  a  total  of  56,105,311.  The  traffic  continues 
to  progress  steadily  and  satisfactorily.  During  the  last  half  year 
the  average  number  carried  per  month  was  3.467,108,  as  compared 
with  2,983,384  per  month  for  the  five  months  ended  December, 

1900.  After  providing  for  interest  on  debenture  stock  the  net 
revenue  account  shows  a  balance  of  £82,774,  including  £18,432 
brought  forward  (£9,900  of  which  was  a  reserve  for  dividend  on 
the  deferred  ordinary  stock,  which  is  payable  yearly).  The  direct- 
ors propose  a  dividend  on  the  undivided  ordinary  stock  at  the 
rate  of  4  per  cent  per  annum  for  the  half  year;  a  dividend  on  the 
preferred  ordinary  stock  at  the  rate  of  4  per  cent;  a  dividend  on 
the  deferred  ordinary  stock  at  the  rate  of  4  per  cent  for  the 
whole  year;  to  transfer  £10,000  to  a  reserve  fund,  leaving  £5,874 
to  be  carried  forward. 

The  half-yearly  report  of  the  City  &  South  London  Railway 
shows  that  the  total  receipts  for  the  six  months  amounted  to 
£62,601,  or  £15,000  more  than  in  the  corresponding  period  of 
1900.  The  directors  recommended  the  payment  of  the  full  dividend 
on  the  preference  stocks  1891,  1896  and  1901,  and  a  dividend  at 
the  rate  of  2l/4  per  cent  per  annum  on  the  consolidated  ordinary 
stock,  as  compared  with  i*4  per  cent  a  year  ago.  The  working 
expenses  were  reduced  to  46.74  per  cent,  showing  that  as  the 
traffic  increased  the  value  of  working  by  electricity  becomes 
clearer.  In  the  half  year  the  company  had  carried  7,008,842  pas- 
sengers, against  5,018,842  in  the  corresponding  period  of  the 
previous  year. 

The  report  of  the  directors  of  the  Dublin  United  Tramways 
Company,  Ltd.,  for  the  half  year  ended  Dec.  31  last,  states  that 
the  directors  have  declared  a  dividend  for  the  half  year  at  the  rate 
of  6  per  cent  per  annum  on  the  preference  shares  and  at  the  rate 
of  6  per  cent  per  annum  on  the  ordinary  shares.  These  dividends 
will  absorb  £34,949,  leaving  a  balance  of  £4,668  to  be  carried 
forward,  after  writing  off  £1,000  from  preliminary  expenses.  In 
addition  to  a  full  half  year's  interest  on  the  debentures  a  further 
£1,891  has  been  charged  against  the  revenue  for  the  half  year, 
providing  for  all  the  interest  under  this  head  to  Dec.  31,  1901. 
A  sum  of  £1,475  in  excess  of  the  full  half  year's  franchise  payments 
has  been  similarly  charged  in  advance.  The  rates  and  taxes  charged 
against  the  last  half  year's  revenue  are  £2,028  in  excess  of  the 
corresponding  period  in  1900,  and  are  fully  charged  up  to  Dec.  31, 

1901.  A  policy  has  been  effected  with  the  English  and  Scottish 
Law  Life  Insurance  Company  to  insure  the  payment  to  the  com- 


pany at  the  end  of  38  years  of  the  discount  on  the  "B"  debenture 
issue,  and  the  premium  for  the  half  year  has  been  charged  against 
revenue.  The  directors  state  that  they  have  always  considered 
that  no  charge  should  be  made  against  revenue  in  respect  of  the 
large  amount  of  obsolete  property,  such  as  cars,  horses,  etc., 
which  were  necessarily  sold  at  a  loss  in  connection  with  the  con- 
version of  the  tramway  system  from  horse  to  electric  traction. 
In  consequence  £8,049,  part  of  the  difference  between  the  sum  at 
which  the  horses  stood  in  the  books  of  the  old  company  and  what 
they  realized  when  sold,  was  charged  against  revenue  and  reserve, 
and  the  balance — namely,  £7,076 — was  placed  to  a  special  suspense 
account  with  a  view  of  writing  it  off  out  of  revenue  in  future  half 
years.  The  directors  have,  however,  the  authority  of  the  auditors 
for  saying  that,  in  the  event  of  the  shareholders  approving  of  this 
item  of  suspense  being  charged  to  capital  account,  the  same  as 
the  losses  incurred  on  all  other  items  involved  in  the  conversion 
of  the  tramway  system,  the  auditors  will  offer  no  objection. 

The  Thomson-Houston  Athletic  Club  heLd  a  Bohemian  Con- 
cert at  the  town  hall,  Rugby,  on  Friday,  Jan.  31,  this  being  the 
first  since  the  removal  of  the  company  from  London  to  Rugby. 
The  chair  on  this  occasion  was  occupied  by  the  managing  director 
of  the  company,  W.  J.  Clark,  Esq.  The  concert  was  an  unqualified 
success  and  the  limits  of  the  hall  were  severely  taxed  to  accom- 
modate the  large  and  appreciative  audience  present,  many  of  the 
numbers  being  so  well  received  as  to  demand  an  encore. 

Mr.  E.  Rotter,  A.M.I.C.E.,  has  resigned  his  appointment  as 
general  manager  of  the  Portsmouth  Corporation  Tramways,  re- 
suming his  former  position  as  engineer  in  order  that  he  may  en- 
gage in  private  practice.  Mr.  Rotter  has  been  retained  by  the 
Provincial  Tramways  Company  as  consulting  electrical  engineer 
for  the  Portsdown  &  Horndean  Light  Railway,  and  will  be  ap- 
pointed consulting  engineer  to  the  Portsmouth  Corporation  Tram- 
ways on  the  completion  of  their  conversion  to  electric  traction. 

A.  C.  S. 

 ♦♦♦  

Notes  from  Germany 

(From  Our  Regular  Correspondent.) 

Now  that  the  trial  trips  on  the  Berlin  elevated  and  under- 
ground railway  have  taken  place,  it  may  be  of  interest  to  publish 
some  data  as  to  the  cost  of  construction  of  this  road.  It  has  been 
calculated  that  the  Berlin  road  cost  to  build  only  M. 3, 000,000 
per  kilometer,  against  M. 3, 500, 000  in  Paris  and  M. 7,000,000  for 
the  London  underground.  The  actual  building  cost  per  running 
meter  on  a  level  section  of  the  Berlin  electric  elevated  road  varies 
between  M.  1,000  and  M.  1,200  per  running  meter  and  of  the  under- 
ground section  about  M.2,000.  The  Siemens  &  Halske  Company 
will  operate  the  road  during  the  first  year.  After  that  time 
the  Gesellschaft  fur  elektrische  Hoch-und-Untergrundbahnen. 

The  following  payments  are  to  be  made  by  the  operating  com- 
pany: To  the  city  of  Berlin  on  city  lines,  when  the  gross  receipts 
amount  to  M. 6, 000, 000  a  year,  2  per  cent;  for  every  additional 
million  Vj  per  cent  more,  the  minimum  to  be  M. 20,000;  to  the 
town  of  Schoneberg  a  sum  reckoned  as  above  proportional  to 
the  length  of  the  road  passing  through  the  township,  and,  finally, 
to  the  city  of  Charlottenburg  20-30  per  cent  of  the  gross  receipts 
of  the  entire  road  up  to  M. 7,000,000,  and  1-30  per  cent  more  for 
every  additional  million,  the  minimum  to  be  M.7,500  yearly. 

With  the  beginning  of  a  new  year  it  is  always  interesting  to 
consider  the  results  of  the  business  during  the  year  which  has  just 
come  to  a  close.  The  results  obtained  at  Hamburg  were  set 
forth  in  detail  in  the  January  number,  and  those  accomplished 
by  the  Berlin  street  railway  and  other  important  German  roads 
are  given  below.  About  306,256,644  passengers  were  carried  dur- 
ing 1901  by  the  Grosse  Berliner  Strassenbahn,  exclusive  of  the 
smaller  roads  operated  by  the  same  company,  which  still  have  a 
length  of  56  km.  During  1900  only  236.3  million  oersons  were- 
transported,  or  70  millions  less  than  in  1901.  The  increase  during 
1900  over  1899  was  only  48  millions.  It  is  an  erroneous  idea  on 
the  part  of  the  press  to  ascribe  this  increase  to  the  uniform  fare 
(10  pfennigs)  which  has  been  instituted;  it  is  due  rather  to  the 
operating  expansion  of  the  system.  The  receipts  were  increased 
about  M. 2, 000, 000,  while  it  is  roughly  figured  that  the  extra  cost 
of  operation  amounted  to  about  M.2.5  million.  On  New  Year's 
eve  and  New  Year's  Day  about  1,860.000  passengers  were  carried. 
The  daily  receipts  increased  from  M. 68, 160  to  M. 72, 715.  Ten 
years  ago  the  receipts  were  less  than  one-half  of  that  during  1901, 
being  M.14.4  million  in  1901,  and  in  1881,  or  twenty  years  ago, 
about  one-fourth,  or  M.6.6  million. 

Contrary  to  the  regulations  in  other  German  cities,  that  side 
of  the  platforms  of  the  Berlin  street  cars  which  is  furthest  away 
from  the  second  truck  is  not  closed,  so  that  the  public  can  enter 
and  leave  the  cars  with  perfect  freedom.  This  regulation  is  a  relic 
of  old  horse-car  days,  and  was  not  changed  when  electric  cars 
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were  introduced.  The  Berlin  inhabitants,  including  women,  have 
therefore  become  quite  expert  in  boarding  and  leaving  a  car  while 
it  is  in  motion.  A  closing  of  the  platforms  would  certainly  be 
very  objectionable  considering  the  enormous  traffic,  which  in 
such  a  case  could  hardly  be  handled.  In  order,  however,  to  avoid 
accidtnts  resulting  from  this  practice  the  management  has  re- 
cently placed  regulations  and  illustrations  in  every  car,  which 
instruct  passengers  how  to  board  and  leave  a  car  properly.  This 
illustrates  the  right  and  the  wrong  way  of  leaving  a  car.  It  is 
hoped  that  this  innovation  will  have  its  desired  effect. 

During  1901  thirty-three  persons  were  killed  and  176  severely 
wounded,  a  rather  large  number  of  accidents,  but  not  surprisingly 
so  when  one  considers  the  very  dense  traffic  and  the  extent  of 
the  company's  operations.  During  1901  65,662,251  car  km  were 
traveled  as  compared  with  56,636,558  car  km.  in  igoo. 

At  this  point  it  may  be  of  interest  to  present  a  table  giving  the 
length  of  track  and  road  and  the  extent  of  the  systems  of  the 
best-known  German  street  railways.  Such  a  table  is  frequently 
of  value,  especially  because  the  lengths  of  track  and  road  are 
generally  confounded  in  published  accounts.  This  is  the  fault  of 
the  companies  themselves,  as  some  companies,  correctly,  will 
publish  the  length  of  the  track  laid  in  streets  which  serve  for 
public  traffic,  together  with  the  receipts  and  number  of  kilometers 
traveled,  while  others  again  will  give  the  length  of  all  tracks 
laid,  and  still  others  the  length  of  all  tracks  in  streets 
as  well  as  depots  and  approaches.  Another  set  of  roads 
calls  the  length  of  track  over  which  the  company  operates  the 
sum  of  the  trackage  of  all  the  separate  lines,  so  that  such  sec- 
tions over  which  several  lines  pass  are  counted  sometimes  as 
often  as  twenty  times. 

It  must  be  admitted  that  in  presenting  comparative  figures  of 
any  value  only  the  lengths  of  the  streets  along  which  tracks  are 
laid  should  be  given,  excluding  all  depot,  approach  and  switching 
tracks.  It  is  immaterial  to  a  passenger  who  has  a  commutation 
ticket  on  the  system  whether  he  travels  over  a  single  or  a  double 
track  section  as  long  as  he  reaches  his  destination.    The  follow- 


Name  of  Road 

Length  of 
Road  (i.e., 
1  ength  of 
Streets  A  long 
which  Tracks 
Are  Laid ) 

For  Publ 
Exclusive  of  C 
Switrhin 

Length  of 
Track  Laid 
Along  These 
Streets. 

c  Traffic, 
!ar-House  and 
g  Tracks 

Length  of  All  Tracks 
(Inclusive  of  Depot, 
Switching  Tracks, 
etc.) 

Grouse  Berliner  Strassenbahn  

-Berlin-CharWtenburger  Strassenbahn  

Snedlicbe  Berliner  Vorortbahn.  - 

Westliche  Berliner  Vorortbahn  _  .  _  

Total  of  aH  roads  owned  by  the  Grosse 
Berliner  Strassenbahn  

233.87  km 
26,50  " 
19.45  " 
29,64  " 

401,67  km 
52,81  " 
31,44  " 
61,46  " 

453,34  km 
59,73  " 
31,44  " 
61,46  " 

309,46  km 

547,38  km 

605,97  km 

Berliner  elektrische  ctrassenbahren  

Behrenstr?sse — Treptow 

Mittelstrasse — Pan  Vow 
Berlin-Schlesischer  Bahnh<-f—  Treptow  ... 

Ges.  f.  d.  Ban  von  Untergrurdbahn 
(Underground  road) 

Continentale  Ges.   f.  elcktr.  Untern. 
Nuernberg 

Total  of  all  street  railways  in  Greate1' 
Berlin  

17,42  km 

4,78  " 
4,99  " 

34,64  km 
7,48  " 
6,41  " 

37,46  km 
7  72  11 
7,21  " 

336,65  km 

595.91  km 

658,36  km 

St'asser-Fisenbahn-<~!esellschaft,  Hamburg 

Hambure-Altonaer  Centralbahn  

Alton?-Blankeneser  Bahn  

Total  of  all  street  railways  in  Greater 

138.83  km 
9,14  " 
8,35  " 

240,32  km 
14,37  " 
8,83  " 

271. CO  km 
16,37  " 
9,28  " 

156,33  km 

263,52  km 

296,65  km 

Strassenbahn — Hanover..    

137,22  km 
47,77  " 

225,25  km 
91,52  " 

2C6.30  km 
102,65  " 

Grrsse  Leipziger  Strassenbahn  

Leipziger  elektiische  Strassenbahn  

Total  rf  all  street  railways  in  Greater 

55,71  km 
1,36  " 
44,62  " 

101,69  km 

107,41  km 
1.63  ■• 
80,74  " 

189,78  km 

121,98  km 
1,63  " 
86,21  " 

209,82  km 

Deutsche  Strassenbahn  —  Dresden  

Lnessnitzliahn    (Koeniglich  -  Saechsischei 

Dresdener  Strassenbahn.  _    

Total  of  all  street  railways  in  Dresden... 

44,04  km 

8.15  " 
54,01  " 

106,20  km 

86",73  km 

16.59  " 
103,14  " 

206,4.2  km 

92,03  km 

17.26  '• 
115,58  " 

224,87  km 

Stuttgarter  Rys.  (incl.  Cannstatter  Rys.).. 

29,19  km 
20,32  " 

55.59  km 
38,87  " 

56,99  km 
40,43  " 

ning  table  may  be  instructive  and  valuable  in  making  compari- 
sons: 

At  the  beginning  of  a  new  year  it  may  also  be  of  interest  to  tabu- 
late the  financial  results  of  the  operations  of  well-known  electrical 
industrial  establishments  who  in  some  way  or  other  have  some- 
connection  with  street  railway  interests.  It  has  often  been 
stated  in  these  columns  that  most  electric  roads  had  their 
origin  in  the  purchase  of  the  control  of  the  horse  car  company 
by  electric  firms,  who  then  equipped  the  road  with  their  own 
apparatus.  After  this  was  done  the  next  step  was  to  unload  the 
shares  on  the  public  during  the  boom  which  followed  electric 
completion,  but  often  this  was  not  of  long  enough  duration  to 
permit  the  sale  of  all  the  shares,  and  a  large  part  of  them  was 
retained  by  the  treasuries  of  the  manufacturing  companies.  This 
procedure  was  frequently  disastrous  because  in  their  hurry  to 
equip  the  road  and  then  sell  out  the  companies  often  had  to 
or  did  accept  all  sorts  of  arduous  conditions  imposed  by  the 
municipalities  in  return  for  overhead  rights. 

Siemens  &  Halske  and  the  Union  Elektricitats-Gesellschaft  (i.  e., 
Thomson-Houston)  were  very  cautious  and  did  not  participate 
in  these  early  errors.  The  Allgemeine  Elektricitats-Gesellschaft 
was  slightly  affected  by  this  policy,  but  it  made  little  difference  to 
this  company  because  its  profits  on  the  sale  of  other  apparatus 
were  so  large  as  to  greatly  overbalance  any  losses  of  this  kind. 
Kummer  &  Co.,  however,  failed,  together  with  their  supporting 
banks;  the  Helios  Company,  together  with  its  Finanz  und  Be- 
triebsgesellschaft,  almost  met  the  same  fate;  the  Continentale  Ge- 
sellschaft  fur  elektrische  Unternehmungen  has  not  paid  any 
dividends  for  many  years,  and  there  is  none  in  sight  in  the  near 
future;  and  Schuckert  &  Co.,  of  Niirnberg,  who  paid  a  10  per 
cent  dividend  only  eight  days  before,  had  to  make  the  sudden 
announcement  that  the  dividend  could  not  be  paid  this  year. 
The  accumulator  companies,  especially  those  who  gave  irre- 
sponsible guarantees  for  "mobile  accumulators,"  have  suffered 
greatly,  which,  however,  is  no  loss  to  the  street  railway  interests, 
as  these  companies  have  caused  nothing  but  trouble  to  the  street 
railways,  and  will  leave  them  alone  in  the  future.  The  following 
table  shows  the  capital  stock  and  quotations  on  the  stock  of  the 
different  companies  on  Jan.  1,  1899,  and  October,  1901.  And  in 
the  last  column  the  loss  due  the  drop  in  prices  between  columns 
2  and  3. 


Names  of  Firms. 

Capital 
Stock 

Price  per  Share 

Loss  Due 
to  Drnp 
in  Price 

Marks 

Jnnuary  1 , 
1899 

October, 
1901 

Marks 

Accumulator*- n-Wetke,  Boerse  

A  ccumulatoren-Fabrik,  Hagen  

Koelner  Elekfricitats- Anlagen  . 

Kummer  Elektricitats-Gesellschaft. 

AllgemeineFleV  trie  i  tats- Ges  el  Ischaf  i 
Z 11  eric  her  Elektricitats-Gesellschaft. 
Berliner  FleV  t  ii  itats-Gesellschaft. 
Continentale  Ges.  fuer  elekt'ische  1 
L'nternebmungen,  Nuernberg..  \ 

Frankfurter  F lek tnci' ats  Ges  

Flektricitats-Gesellschaft.Lahmeyer 
F.lektricitats-Gepell.cchaft, Schuckert 
El.  Licht  &  Kraftanlagen,  Berlin... 

Elektrische  Unternehmungen  

Hamburger  Flektricitats-Werke  

Schlesische  Flektrcitats-Ges  

Siemens  &  Halske  

Stettiner  Elektricitats-Ge=ellschaft. 
Union  Elekti  iciats  Ges.,  Berl'n  

Total    

4  .500  OOP 
6.250.000 
16,000,000 
10,000  000 
3,609.000 
60.000,000 
24  000,000 
25,209,000 
33,000/00 

15,000.000 
10  000,000 
43.000,000 

so  ooo  ono 
30,000  ooo 
15.000,000 
20,000,000 

4,000.000 
54.000,0110 

4.000,000 
24,000,000 

142 

142J< 

1033^ 

160 

194"/,' 

255.90 

138 

216 

115 

107 
164 
227 
118 
158 
145 
156 
122 
178 
150 
171 

96K 

120:6 

87 

w 

158 
173 
114 
160 
58 

57 
103 
500 

96 

90 
144 

35 
•  104 
145 
130 
111 

3,070,000 

1,370.000 
12,160.000 
10,000  000 

1,300,000 
49,600.0011 

5,760,000 
14,000,000 

18,200,000 
7  500,000 
6  100,000 
53,300,000 
6  600.000 
£0,400,000 
150  000 
24,000,0110 
700,000 
17.800,000 
800,000 
14,400,000 

429,550,000 

206,410,000 

The  above  table  shows  that  firms  having  a  total  capitalization 
of  M. 429, 500,000  have  lost  since  Jan.  i,  1899,  M.266.4  million,  or 
61  per  cent. 

A  great  deal  of  interest  is  being  manifested  in  a  new  method 
for  the  reduction  of  earth  currents  to  a  minimum,  which  has  been 
devised  by  Gisbert  Kapp,  who  described  it  before  the  Electro- 
technical  Club,  of  Berlin.  On  account  of  the  importance  of  this 
subject  to- street  railway  companies  the  new  method  will  be  briefly 
described. 

It  was  Gisbert  Kapp  who  about  six  years  ago  proposed  the 
insertion  of  small  boosters  in  the  return  feeders,  which  are  used 
to  a  large  extent  throughout  Europe.  These  boosters  should 
"draw  the  current  out"  at  several  points  along  the  track.  The 
boosters  are  excited  by  the  positive  current  of  the  feeders,  so 
that  the  "drawing  out"  action  of  the  negative  feeder  is  pro- 
portional to  the  load  on  the  line  at  any  particular  instant.  The 
first  large  road  to  use  this  system  was  that  of  Glasgow,  on  which 
in  the  several  sub-stations  over  a  dozen  of  such  boosters  of  1000 
amp.  each  have  been  installed.  The  difference  of  potential  be- 
tween the  various  rail-feeding  points  is  never  more  than  1  volt. 
Such  close  regulation,  however,  is  only  necessary  in  cities  with  a 
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large  system  of  gas  and  water  pipes.  But  in  such  cases  the 
railway  system  is  also  very  large,  so  that  the  cost  of  boosters 
and  rail-feeders  is  not  very  large  in  comparison  with  the  total 
cost  of  the  installation. 

The  case  is  quite  different,  however,  when  we  consider  straight 
roads,  without  many  branch  lines,  which  are  supplied  with  cur- 
rent from  one  end.  In  such  a  case  the  "boosted  return  feeder" 
system  is  not  commercially  applicable,  because  the  cost  is  too 
great  in  comparison  with  the  total  cost  of  the  installation.  Most 
roads  of  this  character,  however,  are  located  outside  of  city  limits 
and  where  pipes  are  few,  so  that  the  need  of  a  small  return  voltage 
is  not  so  important.  An  approximate  regulation  would  suffice 
in  such  cases,  and  this  is  supplied  by  Kapp's  new  method,  which 
is  considerably  cheaper.  Kapp  proposes  to  break  the  electrical 
connection  between  the  rails  at  several  points.  He  then  returns 
the  current  through  a  small  booster,  which  has  a  series  excitation, 
and  is  inserted  between  the  negative  pole  and  the  rails.  The 
difference  between  this  and  the  old  method  is,  that  in  the  latter 
the  boosting  is  done  at  only  one  point  on  the  line,  while  with  the 
new  method  the  boosting  is  done  at  several  points,  so  that  the 
potential  differences,  as  well  as  the  danger  zones,  are  consider- 
ably decreased.  The  distance  along  which  the  rails  are  electrically 
disconnected  must  be  greater  than  the  distance  between  the  first 
and  last  wheels  of  a  train.  The  booster  is  placed  in -a  small  shed, 
and  only  needs  occasional  attention. 

The  new  method  may  be  illustrated  by  the  following  example: 

The  road  is  single-tracked,  20  km  long,  with  a  headway  between 
cars  of  ten  minutes,  the  trip  taking  one  hour.  With  a  maximum 
speed  of  25  km  per  hour,  and  five  to  six  stops,  about  240  amp. 
are  required  at  500  volts.  The  central  station  is  at  one  end.  The 
resistance  is  0.02  ohm  per  kilometer,  and  the  current  density  12 
amp.  per  kilometer.  With  the  ordinary  method  of  track  return 
there  will  be  a  drop  of  potential  of  48  volts  on  the  whole  line. 
The  theoretical  potential  of  the  tracks  with  respect  to  the  earth 
is  —32  volts  at  the  station  and  -f  16  volts  at  the  terminal. 

If  it  is  assumed  that  at  three  points,  i.  e.,  at  2.4  km,  5.8  km  and 
10.0  km,  distant  from  the  station,  boosters  are  installed,  then 
their  operation  is  as  follows: 

At  2.4  km  12  volts  x  213  amp  =  2  550  watts 
"    5.8  "  12    "     x  170   "    =  2,0-10  •' 
"  10.     "  12    "     x  120    "    =  1,560  " 

The  total  power  of  all  three  boosters  is  therefore  about  6.2  kw. 

If  the  efficiency  of  the  motor  generator  is  assumed  as  small,  say 
60  per  cent  on  account  of  the  small  voltage,  the  boosters  have  to 
be  supplied  with  10.4  kw  under  the  assumption  that  no  current 
flows  through  the  earth.  There  are  1440  watts  more  required 
on  account  of  the  loss  of  6  volts  between  0.0  km  and  2.4  km,  so 
that  it  requires  11.84  kw  to  return  the  current  with  this  method. 
Under  the  same  conditions  the  return  of  the  current  without 
boosters  requires  32  volts  X  240  amps.  =  7.76  kw.  The  boosting, 
therefore,  costs  about  4  kw  for  a  ten-minute  headway,  and  corres- 
pondingly less  with  lighter  traffic.  For  3000  car  km  traveled  daily 
the  central  station  would  have  to  furnish  about  50  kw  additional 
for  the  boosted  rail  return. 

For  a  3000  car  km  traffic  the  station  has  to  furnish  about  1850 
kw,  so  that  the  excess  power  required  amounts  to  only  2.7  per 
cent.  The  coal  bill  will  also  be  2.7  per  cent  greater.  For  this 
outlay,  however,  and  the  comparatively  small  first  cost  of  the 
boosters,  the  company  gains  the  advantage  of  very  small  and 
confined  earth  currents. 

Kapp  concludes  from  the  above  example  that  the  danger  to 
pipes  is  about  23  per  cent  as  much  with  the  new  method  as 
with  the  old.  This  holds  true  for  the  very  improbable  case  that 
pipes  run  parallel  with  the  tracks  along  the  entire  20  km  distance, 
which  is  seldom  found  in  actual  practice.  If  pipes  are  only  met 
with  at  various  points  along  the  road  the  boosters  can  be  so 
inserted  that  there  is  very  little  danger  of  injuring  the  pipes. 



The  Municipilization  of  the  Vienna  Electric  Street 
Railways 


BY  E.  A.  ZIFFER 


In  a  recent  issue  of  this  paper  an  account  was  published  of  the 
offer  made  by  the  city  of  Vienna  to  the  operating  street  car  com- 
pany for  the  purchase  of  the  road.  On  Jan.  28,  1902,  the  stock- 
holders held  a  special  meeting  to  consider  this  offer,  and  a  spirited 
debate,  lasting  for  nearly  eight  hours,  was  indulged  in.  Finally, 
however,  the  offer  was  accepted  by  a  vote  of  11,952  shares  for 
acceptance  and  only  828  against.  The  proposition,  which  was  laid 
before  the  stockholders  by  the  board  of  directors,  was  a  very  in- 
teresting document,  as  it  pictures  with  remarkable  frankness  the 
brief  history  of  the  organization,  and  sets  forth  sound  reasons  why 


the  stockholders  should  accept  the  city's  proposition.  The  paper 
explains  further  how  the  company  had  failed  to  receive  the  city's 
support  from  the  very  start,  such  as  freedom  from  payment  of 
taxes,  which  was  expected  to  be  granted  when  the  company  was 
organized.  That  there  were,  furthermore,  a  number  of  differences 
between  the  city  and  the  company,  which  resulted  in  continuous 
strife,  which  in  turn  proved  the  city  authorities  to  be  very  incon- 
siderate, and  to  endanger  frequently  by  their  actions  the  very 
life  of  the  company.  There  was,  for  example,  the  cable  contro- 
versy, the  differences  in  regard  to  fares,  etc.  And  because  a 
refusal  to  accept  the  city's  offer  would  only  mean  a  renewal  of 
old  battles  and  a  temporary  depreciation  of  the  value  of  the  stock, 
and  because  the  prospects  for  the  future  were  not  very  encourag- 
ing, with  the  checking  of  natural  development,  the  board  of 
directors  have  seen  fit  to  advise  the  stockholders  to  accept  the 
city's  proposition. 

In  estimating  the  cost  of  the  road  to  the  city,  the  balance  of 
June  30,  1901,  was  presented,  and  it  was  shown  that  the  company 
hands  over  to  the  city  property  amounting  to  35.9  million  kronen. 
As  the  city  pays  the  company  62,000,000  kronen,  it  follows  that 
27,000,000  kronen  are  paid  for  the  operating  franchise. 

In  making  up  an  approximate  liquidation  balance,  including  the 
first  half  year  of  1901,  it  was  found  that  each  share  could  be  re- 
deemed for  305  kronen.  The  German  Bank,  however,  only  offers 
300  kronen  to  the  stockholders.  It  should  be  further  remarked 
that  since  the  winning  of  the  tax  suits  by  the  company  each  share 
is  worth  5  kronen  more,  and  if  the  company  should  win  the 
income  tax  suits  which  are  now  in  the  courts  each  share  will 
be  worth  20  kronen  additional.  The  current  quotation  on  the  300 
kronen  shares  is  287. 

At  the  close  of  the  discussion  the  city's  offer  was  finally  accept- 
ed, and  the  Bau  und  Betriebsgesellschaft  dissolved.  The  board 
was  instructed  to  ask  for  the  State's  sanction  of  this  proceeding 
and  to  liquidate  the  company's  affairs.  The  condition  was  at- 
tached, however,  that  the  city  must  fulfil  the  conditions  of  its 
offer  by  April  30,  1902,  at  the  latest. 

At  the  same  meeting,  the  City  Council  decided  to  accept  the 
plans  for  the  extension  and  operation  of  the  street  railway  system ; 
39,510,000  kronen  will  be  expended  according  to  the  plan  for  the 
extensions,  but  no  details  regarding  the  expenditures  are  made 
public.  It  should  be  stated,  however,  that  the  agreement  shows 
an  evident  desire  on  both  sides  to  work  in  harmony  and  to  avoid 
rather  than  create  difficulties. 

The  city  gives  the  Siemens  &  Halske  Company  the  contract  for 
the  further  extension  of  the  system,  and  this  firm  agrees  to  finish 
the  entire  work  by  Nov.  30,  1903,  and  will  lease  the  road  thereafter 
for  a  period  of  twelve  months.  The  sum  of  39,510,000  kronen  will 
be  paid  to  the  firm  in  instalments  proportional  to  the  work  exe- 
cuted. The  condition  is  imposed  by  the  city  that,  wherever  and 
whenever  possible,  local  labor  and  products  shall  be  selected.  As  a 
guarantee  for  the  faithful  carrying  out  of  its  contract,  the  firm 
gives  a  security  equal  to  5,000  kronen  per  kilometer,  but  at  no  time 
must  the  amount  exceed  150,000  kronen.  In  case  the  company  fails 
to  carry  out  any  part  of  the  agreement  the  city  has  a  right  to  im- 
pose a  fine  up  to  300  kronen  for  each  failure.  If  the  company  fails 
to  complete  a  section  when  agreed  upon  or  interrupts  the  work 
without  good  cause,  the  city  can  impose  a  penalty  up  to  50,000 
kronen.  The  company  must  build  the  lines  indicated  and  selected 
for  the  price  agreed  upon  up  to  the  close  of  the  year  1903.  Here- 
after the  city  must,  at  least  until  the  close  of  the  year  1906,  first 
ask  the  Siemens  &  Halske  Company  to  construct  additional  lines. 
If  no  agreement  with  that  company  can  be  reached,  then  the  city 
is  entitled  to  receive  bids  from  other  companies. 

The  city  reserves  the  right  to  build  underground  lines  to  con- 
nect-with  the  city  lines  and  to  operate  the  same  in  conjunction  with 
the  city  lines.  Should  the  city  decide  to  build  such  lines  before  the 
end  of  1906,  the  company  must  first  be  asked  to  construct  the  same. 

The  company  will  take  provisional  charge  of  the  operation  of  the 
road  at  the  expense  of  the  city  until  Jan.  1,  1904,  up  to  which  time 
the  lines  still  missing  must  be  completed. 

Siemens  &  Halske  will  pay  the  i,%  per  cent.yearly  interest  on  the 
285,000,000  loan.  The  company  must  take  the  current  from  the 
city's  central  station,  the  maximum  price  charged  being  15  Heller  per 
kilowatt-hour.  The  company  must  pay  during  1902,  1,870,000  kronen, 
during  1903,  2,170,000  kronen  to  the  city,  while  the  latter  agrees  to 
pay  any  taxes  which  may  be  imposed. 

For  operating  the  road  the  firm  receives  2. per  cent  of  the  yearly 
gross  receipts,  any  possible  loss  must  be  borne  by  the  company, 
while  the  profits  go  to  the  city.  The  company's  security  amounts 
to  500,000  kronen. 

 *++  

The  Great  Britain  Railways  Development  Corporation  has  been 
incorporated  at  Trenton,  N.  J.,  to  build  and  operate  electric  roads 
in  rural  England. 


March  22,  1902.] 
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Annual  Meeting  of  the  St.  Louis  Transit  Company 


Large  Westinghouse  Shops 


The  annual  meeting  of  the  St.  Louis  Transit  Company  was  held 
March  11,  and  officers  and  directors  were  elected  as  follows: 
Murray  Carleton,  president;  Corwin  H.  Spencer,  first  vice-presi- 
dent; A.  B.  Du  Pont,  second  vice-president;  James  Adkens,  secre- 
tary and  treasurer;  Frank  R.  Henry,  auditor;  directors:  A.  H. 
Bauer,  A.  D.  Brown,  Patrick  Calhoun,  Murray  Carleton,  James 
Campbell,  Eugene  Delano,  Charles  D.  McGuire,  F.  E.  Marshall, 
H.  S.  Priest,  Corwin  H.  Spencer  and  William  H.  Thompson. 

The  same  officers  were  elected  by  the  United  Railways  Com- 
pany, with  the  single  exception  of  the  second  vice-president, 
Mr.  Du  Pont,  that  company  having  no  second  vice-president. 
Most  of  the  voting  was  done  by  proxy,  113,384  shares  being  rep- 
resented out  of  a  total  of  172,613. 

The  annual  report  for  the  year  ending  Dec.  31,  1901,  submitted 
at  the  meeting,  shows  earnings  as  follows: 

Gross  earnings   $5,777,599 

Operating  expenses  and  taxes   3,692,400 


Net  earnings   $2,085,198 

Other  income    6,313 


Total   $2,091,512 

Interest  and  dividend   2,617.142 


Deficit    $525,630 

Per  cent  expenses  and  taxes  to  gross  earnings   63.91 

COMPARATIVE  STATEMENT 

1901              1900  Increase 

Gross  earnings   $5,783,913       $4,469,207  $1,314,706 

Expenditures                                                3,692,400        3,646,487  45,913 


Net   $2,091,513 


$822,719  $1,268,793 


The  satisfactory  results  as  shown  by  the  increase  in  the  gross 
earnings,  and  the  successive  and  gradual  reduction  of  operating 
expenses  each  quarter,  as  shown  below,  warrant  the  conclusion 
that  the  results  for  the  year  ending  Dec.  31,  1902,  will  show  a 
gratifying  surplus. 

1st  Quarter    2d  Quarter    3d  Quarter   4th  Quarter 

Gross   earnings   $1,303,221.74  $1,483,414.07  $1,515,256.92  $1,475,706.84 

Operating    expenses  and 
taxes    949,541.14       948,341.46       930,834.81  863,683.17 


Net  earnings 


$353,680.60     $535,072.61      $584,422.11  $612,023.67 


Percentage    of  operating 
expenses    and    taxes  to 

gross  earnings    72.86  63.92  61.43  58.53 

President  Carleton's  report  shows  that  at  the  time  of  the  con- 
solidation of  all  the  street  railways  of  St.  Louis  into  the  United 
Railways  Company,  with  the  single  exception  of  the  Suburban  sys- 
tem, all  the  different  constituent  companies  owned  power  houses 
with  an  aggregate  capacity  of  24,000  hp.  On  the  completion  of 
the  new  station  of  the  St.  Louis  Transit  Company  it  will  have  a 
total  capacity  of  50,000  hp,  and  the  total  mileage  of  track  operated 
is  361.7  miles. 

Total  revenue  passengers  carried  during  the  year  1901  were 
117,546,811,  an  increase  over  the  previous  year  of  26,929,432,  or 
29.91  per  cent. 

During  the  year  1901,  there  was  expended  for  acquisitions,  bet- 
terments and  improvements  of  properties  of  the  United  Railways 
Company,  for  refunding  maturing  bonds,  and  for  purchase  of  un- 
acquired capital  stock  of  subordinate  or  constituent  companies 
the  sum  of  $4,337,307- 

The  St.  Louis  Transit  Company  up  to  Nov.  1,  1901,  had  incurred 
an  indebtedness  of  $4,000,000  in  making  additions,  etc.,  and  had 
received  from  the  United  Railways  Company  certain  securities, 
and  will,  at  various  times  during  1902,  receive  additional  preferred 
stock  for  like  purposes. 

In  view  of  these  facts,  the  board  of  directors,  believing  it  ad- 
visable to  sell  certain  bonds  and  stock  held  by  it  and  to  be 
acquired,  authorized  the  issuance  of  $6,000,000  5  per  cent  col- 
lateral trust  notes,  payable  three  years  from  Nov.  1,  1901,  of  which 
$4,608,000  has  been  issued,  the  balance  to  be  executed  during 
1902  at  dividend  periods. 

What  is  known  as  the  Northern  power  house,  now  in  course 
of  construction  in  North  St.  Louis,  cost,  up  to  Dec.  1,  1901,  $792,- 
955-  When  put  into  operation  it  will  result  in  a  saving  of  cost  of 
power  of  $140,000  per  year. 

The  report  mentions,  also,  that  an  option  for  one  year,  which 
has  been  given  on  $2,500,000  United  Railways  4s,  was  by  mutual 
consent  withdrawn,  and  in  lieu  thereof  the  $2,  500,000  were  pledged 
to  secure  the  payment  of  the  collateral  trust  notes. 


The  Westinghouse  Machine  Company  has  just  awarded  the 
contract  to  the  Cambria  Steel  Company,  of  Johnstown,  for  the 
steel  work  for  the  great  new  pattern  shops  and  gray  iron  foundry 
to  be  erected  this  spring  at  Trafford  City,  Pa.,  on  the  Pennsylvania 
Railroad.  James  Stewart  &  Co.  will  construct  the  remainder 
of  the  buildings.  The  new  plant,  with  equipment,  will  cost 
over  $1,000,000  and  will  give  employment  to  2000  men.  The  new 
works  will  concentrate  two  of  the  present  foundries  operated  by 
the  Westinghouse  Machine  Company.  Further  additions  to  pro- 
vide for  the  Westinghouse  Electric  &  Manufacturing  Company  will 
be  made  in  the  future. 

The  foundry  building  will  be  612  ft.  long  and  184  ft.  wide.  It 
will  contain  three  cupolas  and  will  provide  for  an  annual  capacity 
of  100,000,000  lbs.  of  castings.  The  machine  company  now  uses 
each  year  50,000,000  lbs.  of  castings,  and  it  is  estimated  that  by  the 
time  the  new  works  is  completed  the  annual  needs  will  have  reached 
75,000,000  lbs.  The  new  plant  will  be  equipped  with  electric  cranes 
and  travelers,  and  will  be  fitted  with  the  most  modern  appliances 
to  reduce  the  cost  of  operation  to  a  minimum. 

Adjoining  the  foundry  will  be  a  three-stroy  pattern  shop,  603  ft. 
long  and  80  ft.  wide.  This  shop  will  be  fitted  with  every  conven- 
ience for  the  making  and  safe  storage  of  the  valuable  patterns  of 
the  company.  An  office  building  will  also  be  erected  nearby.  The 
two  plants  will  be  placed  on  a  twenty-two-acre  site,  and  the  floor 
area  will  be  about  five  acres.  The  work  of  construction  will  be 
started  at  once,  and  it  is  the  intention  to  complete  the  shops  by 
next  January. 

The  steel  work  in  the  two  buildings  alone  will  amount  to  7,500,- 
000  lbs.  It  will  be  hurried  at  once.  The  contract  was  awarded 
through  the  Pittsburg  agent.  Stewart  &  Company,  who  will  build 
the  structures,  gained  a  splendid  reputation  in  the  fast  building 
of  the  Western  Pennsylvania  Exposition  and  the  Westinghouse 
buildings  at  Trafford  Park,  Manchester,  England. 

It  is  the  intention  of  the  Security  Investment  Company,  an  allied 
Westinghouse  interest,  to  build  a  comfortable  little  city  about  the 
new  works.   Plans  for  this  are  now  being  made. 

 ^»  


Another  Hearing  at  the  Boston  Subway 


The  committee  on  Metropolitan  affairs  of  the  Massachusetts 
Legislature  will  give  a  third  hearing,  on  April  4,  upon  the  Boston 
Subway  propositions.  It  is  expected  that  at  this  hearing  the  Hon. 
A.  E.  Pillsbury,  counsel  of  the  Boston  Elevated  Railway  Company, 
will  state  the  definite  proposition  of  that  company,  with  respect  to 
the  building  of  a  new  subway.  This  will  follow,  in  a  measure,  the 
lines  of  the  so-called  Matthews  bill,  but  will  differ  from  it  on  some 
important  points.  There  is  no  substantial  basis  for  the  assump- 
tion that  any  subway  bill  will  be  passed  this  year,  as  it  is  practically 
certain  that  Governor  Crane  will  sign  no  bill  granting  to  the  com- 
pany the  exceptional  privileges  contained  in  the  Matthews-Liver- 
more  proposition,  and  neither  can  it  be  expected  that  the  com- 
mittee will  report,  or  the  company  accept,  a  bill  which  will  satisfy 
all  the  interests  involved  in  the  case.  The  outlook  is  that  between 
the  extremes  of  the  Governor  and  public  opinion,  on  the  one  hand, 
and  the  known  desires  of  the  company  upon  the  other,  all  subway 
legislation  will  come  to  little  this  year.  It  is  a  cause  of  regret  that 
legislation  has  been  so  long  delayed,  for  the  elevated  system  has 
been  in  operation  nine  months,  its  influence  upon  the  transit  situa- 
tion carefully  studied,  and  meanwhile  the  congestion  in  Washington 
Street  grows  apace,  with  the  additional  uncertainity  of  the  exact 
relation  of  the  new  East  Boston  tunnel  to  the  prospective  subway, 
which  stops  its  advance  beyond  Chatham  Row.  An  illustration  of 
the  small  part  which  electric  cars  play  in  the  congestion  of  the 
Boston  streets  has  been  evidenced  by  the  great  strike  of  teamsters, 
freight  handlers,  coal  carriers,  express  and  longshoremen,  which 
has  given  the  streets  a  deserted,  holiday  or  Sunday  appearance, 
and  enabled  electric  car  schedules  to  be  maintained  with  the  ut- 
most facility. 

 ♦♦^»  


Prizes  for  High-Speed  Locomotives 


The  Society  of  German  Mechanical  Engineers,  influenced  by  the 
recent  experiments  in  electric  rapid  transit  in  Berlin,  has  offered 
first,  second  and  third  prizes  of  M.5,000,  M. 3,000  and  M. 2,000,  re- 
spectively, for  the  best  design  for  a  steam  locomotive,  with  a  single 
car  carrying  one  hundred  passengers  and  their  baggage,  to  run  75 
miles  an  hour  on  a  straight  and  level  track. 
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Interurban  Lines  Secure  Entrance  to  Cincinnati 


After  a  number  of  conferences  between  the  Cincinnati  Traction 
Company  and  the  interurban  companies  seeking  entrance  to  the 
city  an  agreement  has  been  reached  as  the  result  of  which  the 
roads  will  enter  the  city  over  the  tracks  of  the  Cincinnati  Traction 
Company.  The  interurban  companies,  it  will  be  remembered, 
were  seeking  the  aid  of  the  Legislature  to  secure  entrance  to  the 
city,  but  the  bill  now  in  the  Legislature  will  not  be  passed. 

Mr.  George  R.  Scrugam,  president  of  the  Cincinnati  &  Eastern, 
Rapid  Run  and  Cincinnati  Suburban  Railway  Companies,  has  suc- 
ceeded in  arranging  terms  for  the  entrance  of  his  roads,  and  they 
will  operate  cars  to  the  center  of  the  city.  An  arbitrator  was  ap- 
pointed to  decide  the  compensation  to  be  received  by  the  Cin- 
cinnati Traction  Company,  which  has  not  been  made  public.  A 
difference  in  the  gage  of  the  tracks  of  the  roads  represented  by 
Mr.  Scrugam  and  those  of  the  Cincinnati  Traction  Company, 
which  are  5  ft.  2  ins.,  will  necessitate  the  changing  over  of  a  por- 
tion of  the  tracks  of  the  Suburban  lines,  which  were  laid  for  4  ft. 
8y2  ins. 

There  are  now  six  interurban  electric  railways  built  or  nearly 
completed  up  to  or  into  Cincinnati.  They  are:  The  Millcreek 
Valley  Street  Railway  Company,  which  already  has  an  arrange- 
ment by  which  it  enters  the  city  to  Fountain  Square;  the  South- 
ern Ohio  Traction  Company,  which  now  connects  with  the  Cin- 
cinnati Traction  Company  at  College  Hill;  the  Rapid  Railway 
Company,  which  is  now  building  from  Lebanon  down  the  Leb- 
anon and  Montgomery  Pike  to  Norwood ;  the  Suburban  Traction 
Company,  which  will  extend  from  the  East  End  line  to  Bethel; 
the  Cincinnati  &  Eastern  Electric  Railway,  which  is  now  nearly 
completed  from  Linwood  to  Coney  Island  and  California;  and 
the  Cincinnati,  Lawrenceburg  &  Aurora  Electric  Street  Railway 
Company,  which  now  connects  with  the  tracks  of  the  Cincinnati 
Traction  Company  at  Anderson's  Ferry. 



Fender  Tests  in  St.  Louis 

An  extended  series  of  tests  of  car  fenders  was  recently  made 
on  the  lines  of  the  St.  Louis  Transit  Company  and  the  St.  Louis 
&  Suburban  Railway  Company  for  the  benefit  of  the  committee  ap- 
pointed by  the  Common  Council  to  investigate  the  subject.  A  num- 
ber of  dummies  were  prepared,  and  were  placed  in  several  posi- 
tions on  the  track,  viz :  Standing  up  in  center  of  the  track,  facing 
the  car  and  back  to  the  car ;  lying  down  in  center  of  the  track, 
head  toward  the  car  and  feet  toward  the  car ;  on  the  face  across 
the  track,  on  back  across  the  track,  on  both  rails,  standing,  kneel- 
ing and  lying  down,  kneeling  in  center  of  track,  back  toward  the 
approaching  car,  and  face  toward  the  car.  In  each  case  the  car 
was  backed  200  ft.  away  and  run  against  the  dummy  at  a  speed  of 
about  7  miles  an  hour,  which  is  the  average  rate  for  cars  in  the 
business  section  of  the  city.  The  fenders  which  were  attached  to 
the  vestibule  fronts  were  required  to  be  6  ins.  from  the  rails,  and 
those  attached  to  the  trucks  3  ins.  /fhe  tests  on  the  St.  Louis 
Transit  Company's  lines  were  witnessed  by  General  Manager 
Du  Pont,  General  Superintendent  Grand  and  other  officials  of 
the  Suburban  Railway  Company ;  Hiram  Phillips,  president  of  the 
Board  of  Public  Improvement ;  Sewer  Commissioner  Hedmann, 
Street  Commissioner  Varrelman,  Harbor  Commissioner  Henry 
Alt,  and  probably  200  onlookers.  The  averages  made  by  fender 
devices  in  the  recent  tests  have  been  tabulatd  and  the  showing  is 
in  favor  of  Ira  Clarke's  Alameda  fenders.  G.  Rittenhouse's  de- 
vice ranks  second.  The  report  prepared  will  be  considered  by  the 
fender  committee  of  the  Board  of  Public  Improvements. 

 ♦♦♦  

Electric  Railway  and  Lighting  Plan  in  Uoilo 


A.  Burlingame  Johnson,  formerly  United  States  Consul  at 
Amoy,  China,  has  been  in  New  York  recently  on  business  con- 
nected with  an  electric-lighting  and  proposed  railway  plant  owned 
by  him  and  his  associates  in  Iloilo,  Philippine  Islands.  The 
lighting  machinery  has  already  been  purchased,  and  will  be  shipped 
this  week.  It  will  include  two  100-kw  General  Electric  alterna- 
tors, Harrisburg  engines  and  Stirling  boilers.  Power  for  the 
railway  system,  when  that  has  been  equipped  electrically,  will 
probably  be  taken  from  the  same  station  as  that  used  for  lighting. 

The  company's  railway  property  consists  of  about  9  miles  of 
track  connecting  Iloilo,  Jaro  and  Molo,  three  towns  having  an 
aggregate  population  of  about  60,000.  Mr.  Johnson  expects  to 
leave  New  York  this  week  for  his  home,  318  Twenty-Third  Ave- 
nue, Denver,  and  will  sail  for  the  Philippines  via  Vancouver  on 
May  5. 


A  Complimentary  Dinner  to  C.  C.  Martin 


On  the  evening  of  Saturday,  March  15,  a  large  number  of  the 
citizens  of  Brooklyn  assembled  at  the  Montauk  Club,  and  tendered 
to  Charles  C.  Martin,  a  complimentary  dinner  in  recognition  of 
his  long  service  to  the  best  interests  of  Brooklyn.  By  his  untiring 
devotion  to  all  matters  pertaining  to  the  Brooklyn  Bridge,  with 
which  he  has  been  connected  since  almost  the  first  days  of  its  con- 
ception, he  has  made  himself  one  of  the  most  noteworthy  citizens 
of  the  borough,  and  the  banquet  was  attended  by  a  great  number 
of  well-known  local  street  railway  men,  engineers  and  men  prom- 
inent in  municipal  affairs  on  both  sides  of  the  East  River.  The 
hearty  words  of  praise  and  congratulation  which  came  from  the 
speakers  of  the  evening,  were  enthusiastically  applauded  by  the 
entire  assemblage,  who  showed  their  appreciation  of  Mr.  Martin's 
life-long  efforts  in  a  most  emphatic  manner. 

One  of  the  pleasantest  features  of  the  banquet  was  the  pres- 
entation to  Mr.  Martin,  before  the  formal  speech-making,  of  a 
bronze  statue  of  David,  which  was  accepted  by  the  guest  of  the 
evening  in  a  few  remarks,  which  showed  the  deep  emotion  and 
high  appreciation  he  felt  at  the  honor  bestowed  upon  him. 

O.  F.  Nichols  acted  as  toast-master.  Among  the  speakers 
were  former-Mayor  David  A  Boody,  of  Brooklyn;  Irving  M. 
Scott,  of  San  Francisco,  builder  of  the  battleship  "Oregon"; 
Martin  W.  Littleton,  assistant  district  attorney,  whose  elo- 
quence at  the  Street  Railway  Association's  banquet  last  .October 
will  be  long  remembered  by  all  those  who  had  the  opportunity  of 
hearing  it,  and  Colonel  H.  G.  Prout,  editor  of  the  Railroad 
Gazette,  who  responded  to  the  toast  of  "The  Engineer"  in  an  ad- 
dress which  was  full  of  praise  for  the  past  management  of  the 
Bridge,  and  replete  with  good  advice,  both  from  the  engineering 
and  municipal  standpoint,  to  those  who  may  follow  in  the  control 
of  this  most  important  highway  of  the  world.  Colonel  Prout 
pointed  out  that  whereas  the  London  Bridge  carried  90,000,000 
people  a  year,  the  Brooklyn  Bridge  was  traversed  by  100,000,000, 
notwithstanding  the  fact  that  a  large  portion  of  the  Londoners 
were  pedestrians,  while  very  few  walked  across  the  East  River. 
He  also  remarked  the  significant  fact  that  of  all  the  700,000,000 
people  who  have  crossed  the  Bridge  since  its  opening  in  1883 
but  one  passenger  has  been  killed  by  the  Bridge  cars. 

Among  the  well-known  men  present,  a  number  of  whose  names 
are  familiar  to  street  railway  men  throughout  the  country,  were 
the  following: 

William  C.  Redfield,  of  the  J.  H.  Williams  Company;  Charles  A. 
Moore,  of  Manning,  Maxwell  &  Moore;  Gustave  Lindenthal,  the 
present  Bridge  Commissioner;  Alfred  Wagstaff,  D.  H.  Valentine, 
J.  L.  Greatsinger,  president  of  the  Brooklyn  Rapid  Transit  Com- 
pany; J.  C.  Brackenridge,  John  Arbuckle,  the  Rev.  M.  E.  Harlan, 
Henry  Seibert,  M.  T.  Davidson,  Charles  E.  Teale,  George  A. 
Price,  N.  T.  Thayer,  Henry  Hentz,  W.  H.  Garrison,  C.  L.  Ros- 
siter,  ex-president  of  the  Brooklyn  Rapid  Transit  Company;  D.  D. 
Whitney,  T.  S.  Williams,  William  V.  Hester,  C.  W.  Boynton, 
George  W.  Plympton,  A.  Augustus  Healy,  F.  W.  Hooper,  J. 
Adriance  Bush,  W.  N.  Dykman,  Joseph  C.  Hendrix,  R.  P.  Chit- 
tenden, W.  D.  Sargent,  F.  A.  Guild,  George  V.  Brower,  C.  W. 
Gearhart,  L.  L.  Buck,  C.  W.  Hunt,  secretary  of  the  American 
Society  of  Civil  Engineers;  R.  S.  Buck,  S.  R.  Probasco,  C.  B. 
Martin,  C.  W.  Rice,  W.  B.  Yeareance,  James  Owen,  G.  W.  Tillson, 
J.  J.  Hopper,  J.  M.  Wakeman,  vice-president  and  general  manager 
of  the  Street  Railway  Journal;  George  Blatchford,  George 
Pegram,  K.  L.  Martin,  W.  J.  Baldwin,  B.  W.  Folger,  John  Lundie. 
George  B.  Cornell,  H.  A.  Fairbairn,  N.  P.  Lewis,  William  J.  Ford, 
Leonard  Moody,  J.  L.  Wells,  F.  H.  Newcomb,  S.  W.  Baldwin,  E. 
I.  Horsman,  F.  H.  Baldwin,  C.  G.  Roebling,  P.  J.  Bennett,  H.  F. 
Williams,  N.  Poulson,  C.  D.  Meneeley,  Edward  Barr,  W.  C. 
Andrews,  associate  editor  of  the  Street  Railway  Journal;  R.  R. 
Crowell,  W.  Pearson,  N.  P.  Collins,  Nathaniel  Robinson,  J.  H. 
Dwyer,  F.  L.  Bartlett,  J.  D.  Youmans,  George  F.  Dobson,  W.  H. 
Reynolds,  M.  W.  Nolan,  E.  C.  Shaler,  C.  D.  Pollock,  J.  A.  Drew, 
H.  A.  Lachicotte. 

■  MM  

The  Strike  at  Norfolk 


The  troops  which  have  been  on  duty  at  Norfolk  during  the 
street  railway  strike  were  recalled  on  March  17,  but  on  March  18 
it  was  thought  that  it  would  be  necessary  to  order  them  to  duty 
again.  The  withdrawal  was  followed  with  great  violence,  with 
which  the  civil  guards  seemed  entirely  unable  to  cope.  Many  pas- 
sengers have  been  hurt  by  flying  missiles,  and  on  March  18  a  shot 
fired  into  a  car  in  the  suburbs  passed  through  the  hat  of  a  pas- 
senger on  the  car.  Many  of  the  strikers  have  returned  to  work 
during  the  past  few  days. 
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Semi-Convertible  Cars  for  the  City  of  Mexico 

The  J.  G.  Brill  Company,  of  Philadelphia,  is  shipping  twenty 
cars  of  its  patented  semi-convertible  type  to  the  Compania 
Limitada  de  Tranvias  Electricos  de  Mexico.  Aside  from  their 
fine  construction  and  handsome  appearance  these  cars  are  ex- 
ceptionally interesting  on  account  of  their  special  design,  in- 
tended to  meet  the  severe  climatic  conditions  of  the  Mexican 
metropolis.  The  intense  sun  and  extremely  dry  atmosphere  en- 
countered at  such  an  altitude  in  the  tropics,  produces  a  shrinkage 
in  the  most  carefully  seasoned  wood,  rendering  the  use  of  large, 
unprotected,  thin  sections  extremely  unsatisfactory,  and  the  man- 
ner of  construction  by  which  the  difficulty  is  overcome  in  the 
Brill  designs  is  simple,  but  effective. 

The  cars  are  built  with  straight  up-and-down  sides,  and  instead 
of  being  paneled  with  wood  are  faced  with  J/s-in.  sheet  steel.  This 
steel  covering  is  backed  up  with  narrow  poplar  boards,  thus 
furnishing  non-shrinking  and  very  substantial  sides.  To  meet 
certain  local  conditions  the  upper  sash  of  the  windows  are  made 
stationary.  In  other  respects  the  semi-convertible  features  do  not 
differ  from  the  usual  Brill  form.  The  sash  are  raised  into  re- 
cesses in  the  roof,  where  they  are  entirely  hidden,  the  operation 
of  raising  and  lowering  the  windows  being  as  easy  and  simple  as 
the  ordinary  drop-sash  method.  The  comfort  of  the  cars  is  in- 
creased by  a  gain  in  interior  width  of  7%  ins.,  obtained  by  doing 
away  with  the  necessity  of  sash  wall  pockets. 

It  speaks  well  for  the  Brill  semi-convertible  car  that  it  is  recog- 
nized as  suitable  for  use  in  the  torrid  zone.  In  fact,  as  regards 
coolness,  it  has  much  to  commend  it  in  comparison  with  the  or- 
dinary open  car.  For  example,  the  free  circulation  of  air  is  fre- 
quently prevented  in  the  ordinary  open  car  by  passengers  stand- 
ing at  the  sides  and  in  front  of  those  seated.  This  cannot  occur 
in  the  Brill  semi-convertible  car,  as  standing  passengers  occupy 
the  aisles.  Therefore,  all  have  the  benefit  of  the  rush  of  air  produced 
by  the  speed  of  the  car.  These  cars  have  proved  themselves  to 
be  exceedingly  suitable  for  interurban  service,  and  will,  without 


Three-Cent  Fare  Proposition  at  Indianapolis 

The  Interurban  Terminal  Railway  Company  has  applied  for  a 
franchise  on  about  80  miles  of  street  in  Indianapolis,  the  rate  of 
fare  to  be  3  cents.  The  president  of  the  company  is  Charles 
Finley  Smith,  an  Indianapolis  banker,  who  is  also  president  of  the 


INTERIOR  OF  MEXICAN  CAR 

Indianapolis  &  Martinsville  Rapid  Transit  Company,  which  is 
building  a  line  from  Martinsville  to  Indianapolis.  This  move  has 
ostensibly  been  made  because  of  the  difficulty  four  or  five  inter- 
urban companies  have  had  in  making  satisfactory  terminal  ar- 
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doubt,  be  very  popular  on  the  long  runs  to  the  towns  around  the 
City  of  Mexico.  The  economy  of  road  operation  with  a  single 
equipment  of  cars,  and  especially  an  equipment  instantly  avail- 
able for  all  sorts  of  weather,  must  also  make  them  popular  with 
the  managers. 

The  length  of  the  cars  are  34  ft.  9  ins.  over  the  crown  pieces  and 
8  ft.  2  ins.  wide  over  the  sills.  The  vestibules  at  each  end  have 
three  drop  sash,  and  open  sides.    The  gates  fold  against  the  body. 

There  are  nine  large  windows  on  each  side,  giving,  with  the 
high  and  wide  monitor  deck,  a  very  airy  appearance.  Roller 
curtains  are  contained  in  the  window  recesses  in  the  roof.  Four- 
bar  bronze  tube  window  guards  extend  from  corner  post  to  corner 
post  outside  the  windows,  and  the  end  and  vestibule  windows  are 
similarly  guarded.  The  interiors  are  finished  in  cherry,  enriched 
with  inlaid  stripings  of  white  wood  and  carvings.  The  hand- 
somely decorated  light-green  ceilings  are  of  three-ply  veneer. 
The  seating  arrangement  is  comprised  of  seven  reversible-back 
seats  on  each  side,  and  longitudinal  double-seats  at  the  corners. 
Each  car  is  fitted  with  the  following  Brill  patented  specialties: 
angle-iron  bumpers,  Dedenda  gongs,  radial  draw-bars  and 
rachet  brake  handles  and  is  mounted  on  Brill  27-G  trucks. 


rangements  for  coming  in  over  the  Indianapolis  Street  Railway 
tracks.  These  interurban  companies  consider  the  rate  of  3  cents 
per  passenger  for  the  privilege  of  coming  in  over  the  city  tracks 
and  using  the  city  line  power  as  too  much,  although  that  is  a  rate 
common  in  a  number  of  other  cities.  The  proposition  of  the  In- 
dianapolis Interurban  Terminal  Railway  Company  covers  not  only 
terminal  lines  for  the  interurbans,  but  a  complete  city  system  as 
well,  including  a  number  of  crosstown  lines.  Mr.  Smith  estimates 
that  the  80  miles  of  road  can  be  put  in  for  $3,000,000,  or  $37,500 
per  mile. 



The  Canadian  General  Electric  Company  has  started  a  miniature 
railway  in  the  Longue  Pointe  Asylum,  Montreal,  Que.,  to  carry 
food  to  the  different  wards.  The  motor  car  is  of  5  hp,  10  ft.  long 
and  4  ft.  high,  and  runs  on  a  15H  gage  track.  The  track  runs 
around  three  sides  of  the  block,  and  including  the  side  track  to  the 
kitchen,  covers  a  distance  of  over  3000  ft.  It  is  proposed  to  have 
other  cars,  capable  of  seating  a  dozen  persons,  to  carry  the  sisters 
to  various  parts  of  the  building. 
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The  Everett-Moore  Situation 


The  bankers'  committee  in  charge  of  Everett-Moore  affairs  has 
secured  from  the  syndicate  and  other  leading  stockholders  of  the 
Northern  Ohio  Traction  Company  an  agreement  to  sell  their 
holdings  in  the  company  at  37^4  for  common  stock  and  87J/2  for 
the  preferred.  The  stock  is  selling  at  34  and  85  respectively. 

It  seems  probable  that  in  the  near  future  there  will  be  important 
developments  with  regard  to  the  future  of  the  Lake  Shore  Electric 
Railway,  as  it  is  understood  that  the  United  States  Court  is  to  be 
petitioned  to  issue  an  order  for  the  sale  of  the  property.  It  is 
said  that  a  number  of  the  leading  creditors  of  the  company  plan 
to  bid  for  the  property  at  receiver's  sale.  The  debts  of  the  road 
amount  to  $4,500,000,  and  it  will  require  an  expenditure  of  $500,000 
to  place  the  property  in  first-class  condition.  It  is  not  believed 
that  the  Everett-Moore  syndicate  has  very  much  of  an  equity  in 
this  property,  and  whatever  equity  it  secures  will  depend  upon  the 
arrangements  which  are  made  with  the  creditors  for  the  organiza- 
tion of  the  new  company.  Incidentally,  it  is  believed  that  the 
stockholders  of  the  Lorain  &  Cleveland  Railway  who  held  on  to 
their  stock  will  fare  much  better  than  those  who  exchanged  their 
holdings  for  the  stock  of  the  Lake  Shore  Electric  Railway  Com- 
pany. 

Considerable  stock  of  the  Detroit  United  has  been  turned  in  on 
the  proposition  to  sell  the  stock  at  $75,  but  the  majority  of  the 
shareholders  are  still  holding  off.  The  committee  is  not  confident, 
however,  that  it  will  be  able  to  sell  the  stock  at  $75  if  it  does 
secure  a  majority. 

The  bankers'  committee  is  still  hopeful  of  selling  the  Detroit  & 
Toledo  Shore  line  at  a  fair  figure,  as  it  is  thought  the  syndicate  has 
an  equity  of  nearly  $1,000,000  in  this  property. 

Representatives  of  three  syndicates  are  still  looking  over  the 
property  of  the  Toledo  Railways  &  Light  Company  with  a  view 
to  purchasing  it,  but  there  are  no  new  developments  in  this  sit- 
uation. 



Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  MARCH  11,  1902 

694,940.  Vehicle  Axle;  J.  H.  Bowling,  Ozone,  Tenn.  App. 
filed  July  18,  1901.  Two  stub  journals  are  fixed  to  the  end  of  an 
axle-bar,  said  journals  being  hollow  to  form  reservoirs  for  oil  from 
which  openings  lead  to  the  bearing  surfaces. 

694,942.  Car  Truck;  C.  M.  Carnahan,  Allegheny,  Pa.  App. 
filed  February  20,  1901.  A  side  member  of  the  truck  is  composed 
of  an  upper  structural  member  for  its  full  length  and  a  lower 
structural  member  connected  therewith  and  terminating  at  and 
forming  sides  of  the  journal-box  housings. 

694,982.  Interlocking  Rail  Connection  and  Crossing;  H.  B. 
Nichols,  Philadelphia,  Pa.  App.  filed  November  9,  1901.  The 
crossing  rail  abuts  against  the  opposite  sides  of  the  main  rail  and 
engages  therewith  by  means  of  a  dovetailed  connection. 

694,995.  Car  Axle  Journal  Box;  W.  E.  Sanders,  Helena,  Mont. 
App.  filed  August  3,  1901.  The  box  is  made  in  two  parts  embrac- 
ing that  portion  of  the  axle  between  the  wheels.  The  bearings  are 
located  near  the  hubs  of  the  wheels,  and  the  axle  is  in  two  parts, 
one  of  which  telescopes  into  the  other. 

695,098.  Car  Seat;  T.  Finney,  Glasgow,  Scotland.  App.  filed 
September  6,  1901.  A  detachable  connection  between  the  seat- 
body  and  back-rest  whereby  the  former  may  be  reversed  by  the 
movement  of  the  latter  or  independently  thereof. 

695,118.  Controller  for  Electric  Motors;  R.  H.  Read,  Schenec- 
tady, N.  Y.  App.  filed  July  26,  1901.  Tubes  conveying  compressed 
air  are  trained  upon  the  contacts  so  that  blasts  of  air  can  be 
directed  against  the  contacts  when  the  circuits  are  broken,  in  order 
to  interrupt  the  arcs. 

695,122.  Signal  System  for  Electric  Railways;  S.  B.  Stewart, 
Jr.,  Schenectady,  N.  Y.  App.  filed  May  13,  1899.  A  signal  is 
thrown  into  view  adjacent  to  the  track  whenever  a  section  of  the 
exposed  conductor  is  charged. 

695.130.  Brake  Mechanism;  W.  S.  Adams,  Philadelphia,  Pa. 
App.  filed  July  27,  1900.  Relates  to  a  special  arrangement  of  the 
brake  rigging. 

695.131.  Brake  Mechanism;  W.  S.  Adams,  Philadelphia,  Pa. 
App.  filed  December  18,  1900.  The  brake  lever  is  arranged  at  the 
center  of  the  truck  to  reduce  the  variations  in  connection  with  the 
rod  that  runs  to  the  car  body  and  the  source  of  power,  due  to 
the  divergence  of  the  center  lines  of  the  truck  and  car  body  when 
rounding  curves. 


695,137.  Mono  Railway;  L.  Beecher,  Batavia,  N.  Y.  App.  filed 
July  25,  1900.  The  car  wheel  has  a  center  flange  and  two  treads  to 
fit  a  rail  having  a  groove  in  the  middle. 


PATENT  NO.  695,122 

695,138.  Rail;  L.  Beecher,  Batavia,  N.  Y.  App.  filed  July  25, 
1901.  Relates  to  the  manner  of  securing  such  a  rail  as  is  men- 
tioned in  the  previous  patent,  when  constructed  in  two  parts. 

695,144.  Electric  Brake;  F.  E.  Case,  Schenectady,  N.  Y.  App. 
filed  April  4,  1898.  When  the  controller  handle  is  moved  beyond 
the  cut-off  point  it  engages  contacts  which  start  a  small  motor  to 
wind  the  brake  drum;  a  worm  gear  is  interposed  in  the  rigging  to 
act  as  a  lock  to  hold  the  brakes  applied  when  the  motor  has 
stopped. 


PATENT  NO.  695,137 


695,248.  Brake-shoe;  A.  L.  Streeter,  Chicago,  111.  App.  filed 
June  25,  1901.  The  shoe  is  provided  with  openings  in  its  face 
adapted  to  receive  dressing  blocks  which  can  be  inserted  tem- 
porarily to  dress  down  flat  places  in  the  wheel. 

695,307.  Turn-table;  C.  M.  Hampson,  Denver,  Col.  App.  filed 
November  20,  1901.  The  table  has  a  flattened  dome  on  its  top  plate 
for  guiding  the  wheels  of  the  vehicle  and  the  top  plate  turns  on 
ball  bearings. 

695,340.  Life-saving  Mechanism  for  Tramways;  W.,  T.  W.  H. 
and  P.  C.  Philipson,  Bolton,  Eng.  App.  filed  December  27,  1901. 
Details. 

695,361.  Brake  Mechanism;  W.  S.  Adams,  Philadelphia,  Pa. 
App.  filed  April  25,  1901.  A  construction  intended  to  maintain  a 
proper  working  connection  between  the  main  brake  lever  carried 
by  the  truck  and  the  rod  that  runs  to  the  source  of  power  on  the 
car  body,  when  the  car  is  on  a  curve  and  the  relative  movements 
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of  the  trucks  and  car  body  throw  their  center  lines  away  from  each 
other. 

695,383.  Magnetic  Traction;  S.  A.  Gibbs,  Tacoma,  Wash.  App. 
filed  June  19,  1901.  Magnets  mounted  with  their  poles  closely  fac- 
ing the  rails  increase  the  tractive  power  of  an  engine. 

695,419.  Brake-shoe;  A.  L.  Streeter,  Chicago,  111.  App.  filed 
March  15,  1901.  The  attaching  lug  is  secured  directly  to  an  in- 
sert which  extends  the  full  length  of  the  shoe. 


ENGINEERING  SOCIETIES 


MASSACHUSETTS  STREET  RALWAY  ASSOCIATION.— 
The  annual  meeting  of  the  Massachusetts  Street  Railway  Associa- 
tion was  held  at  Young's  Hotel,  Boston,  on  March  12,  and  was 
attended  by  over  one  hundred  prominent  steam  and  electric  railway 
officials.  Capt.  George  M.  Tompson,  of  Wakefield,  delivered  an  ad- 
dress on  "How  Steam  Railroads  Build  and  Operate  Electric  Rail- 
ways," basing  his  remarks  upon  his  experience  in  building  a  30-mne 
line  between  Portsmouth  and  Rye  Beach,  N.  H.,  for  the  Boston 
&  Maine  Railroad.  Captain  Tompson  went  into  the  subject  at 
considerable  detail,  and  stated  that,  in  his  opinion,  the  steam  and 
electric  roads  each  have  many  days  of  usefulness  ahead. 




PERSONAL  MENTION 


MR.  H.  M.  SLOAN,  general  manager  of  the  Calumet  Electric 
Street  Railroad  Company,  contributed  an  interesting  article  recently 
to  the  Calumet  Record  on  "Municipal  Ownership  and  Operation 
of  Street  Cars." 

MR.  ROBERT  W.  BLACKWELL,  of  the  British  electrical, 
engineering  and  contracting  firm  of  R.  W.  Blackwell  &  Company, 
Ltd.,  has  sailed  for  England  after  a  visit  of  some  two  months' 
duration  in  the  United  States. 

MR.  HARRY  DE  STEESE,  formerly  with  the  Morris  Electric 
Company,  of  New  York,  has  formed  a  connection  with  Mr.  C.  K. 
Hill,  of  Pittsburgh,  dealer  in  electrical  supplies.  Mr.  De  Steese's 
headquarters  will  be  at  210  Seventh  Street,  in  that  city. 

MR.  J.  H.  HARRIGAN,  superintendent  of  the  Dayton,  Spring- 
field &  Urbana  Railway,  of  Urbana,  Ohio,  has  been  appointed 
superintendent  of  the  Columbus,  Buckeye  Lake  &  Newark  Trac- 
tion Company,  of  Columbus,  Ohio.  Both  roads  are  controlled  by 
the  same  interests. 

MR.  P.  W.  DAVIES,  operating  secretary  of  the  British  Elec- 
tric Traction  Company,  London,  who  has  been  in  this  country 
for  the  past  three  weeks,  looking  for  men  to  take  back  to  England, 
sailed  on  the  S.  S.  St.  Louis  Wednesday,  March  19.  Mr.  Davies 
was  accompanied  by  eight  new  men  for  the  British  system,  six  of 
whom  will  be  employed  as  motormen,  inspectors  or  starters,  and 
two  as  operating  men. 

„  MR.  W.  C.  DOUBLEDAY  has  resigned  as  secretary  of  the 
Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company,  of 
Hoboken,  after  being  in  the  employ  of  the  company  for  about 
twenty  years.  Mr.  Hugh  McLaughlin,  who  has  been  in  the  employ 
of  the  company  for  some  time,  succeeds  Mr.  Doubleday. 

MR.  LEONARD  LEWISOHN,  the  well-known  operator  in  cop- 
per, died  in  London  a  few  days  ago.  Mr.  Lewisohn,  besides  his 
many  connections  with  industrial  enterprises,  was  president  and 
director  of  the  Perth  Amboy  Railroad,  of  Perth  Amboy,  N.  J.,  and 
a  director  of  the  Great  Falls  Street  Railway  Company,  of  Great 
Falls,  Mont. 

MR.  GEORGE  STANLEY  has  been  appointed  purchasing 
agent  of  the  Cleveland  Electric  Railway  Company,  of  Cleveland, 
Ohio,  succeeding  Mr.  Charles  Wason,  who  resigned  with  the 
change  of  control  of  the  property.  Mr.  A.  W.  Sweeney,  for  a 
number  of  years  secretary  to  Mr.  Horace  Andrews,  has  been  made 
secretary  to  the  president  of  the  company. 

MRS.  JOHN  I.  BEGGS,  the  wife  of  President  Beggs,  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  died  suddenly 
on  March  14,  after  a  brief  illness,  at  the  family  home  at  Harris- 
burg,  Pa.  Mrs.  Beggs  had  not  been  in  good  health  for  some  time 
and  had  recently  returned  from  an  extended  trip  abroad.  Mr. 
Beggs  will  have  the  sympathy  of  all  in  his  bereavement. 

MR.  A.  G.  MAISH  has  been  appointed  superintendent  of  the 
Des  Moines  City  Railway  Company,  of  Dcs  Moines,  la.,  succeed- 
ing Mr.  W.  G.  Owens,  resigned.  Mr.  Maish  was  formerly  secre- 
tary of  the  company.  He  will  have  to  assist  him  in  the  operation 
of  the  road  Mr.  E.  R.  Cunningham,  formerly  superintendent  of 
the  Fort  Dodge  Electric  Light  &  Railway  Company.  Mr.  Owens 
has  been  with  the  company  since  1890,  and  resigns  to  take  up  the 
business  of  stock  raising  near  Des  Moines. 


MR.  J.  D.  HARVEY  is  now  conducting  a  business  in  financing 
street  and  interurban  railway  and  electric  lighting  properties  at 
First  National  Bank  Building,  Chicago,  and  has  some  promising 
propositions  under  way.  Mr.  Harvey  will  take  entire  charge  of 
financing  and  constructing,  relieving  owners  of  franchises  and 
rights  of  way  who  are  unfamiliar,  with  the  business  of  all  further 
trouble  in  the  matter. 

MR.  WILLIAM  M.  BOOMER,  who  is  said  to  have  built  the 
first  electric  railway  in  Canada,  died  at  his  home  in  Detroit  a  few 
days  ago.  Mr.  Boomer  was  fifty-five  years  of  age.  Thirty  years 
ago  he  established  a  street  railway  line  in  Windsor,  Ont.  While 
at  the  head  of  the  company  he  experimented  with  electricity  as  a 
motive  power,  this  being  one  of  the  first  practical  applications  of 
electricity  to  a  commercial  road  on  the  Continent.  Nine  years  ago 
he  sold  his  interests  in  the  railroad  and  engaged  in  other  business 
in  Detroit.  He  was  an  active  member  of  the  Detroit  Board  of 
Trade. 

MR.  GORDON  CAMPBELL  has  been  made  purchasing 
agent  of  the  Washington  Traction  &  Electric  Company,  Washing- 
ton, D.  C,  vice  Mr.  R.  N.  Barrows,  whose  resignation  to  join  the 
Westinghouse  Companies  was  announced  in  this  column  a  few 
weeks  ago.  Mr.  Campbell  has  been  master  mechanic  of  the  Wash- 
ington road  for  a  number  of  months  and  will  continue  to  hold  that 
position,  as  well  as  his  new  one.  His  long  experience  as  pur- 
chasing agent  of  the  North  Jersey  Street  Railway  Company  will 
make  him  thoroughly  at  home  in  his  new  duties,  giving  him  a 
familiarity  with  the  trade  that  will  prove  decidedly  advantageous 
to  the  company.    Mr.  Campbell's  office  is  at  241 1  P  Street. 

MR.  ALBERT  E.  POND,  formerly  superintendent  of  the 
Winchester  Avenue  Railroad  Company,  of  New  Haven,  Conn., 
who  has  just  accepted  a  position  at  Boston,  was  agreeably 
surprised  a  few  days  ago  by  his  former  associates  in  New  Haven. 
As  a  testimonal  of  esteem  and  respect,  as  well  as  of  apprecia- 
tion of  his  efforts  to  deal  fairly  with  the  men  in  his  employ,  the 
employees  of  the  Winchester  Railroad  presented  Mr.  Pond  with 
a  handsome  cut-glass  punch  bowl,  also  a  set  of  resolutions  to 
which  were  attached  the  name  of  one  hundred  and  fifteen  men  who 
were  under  Mr.  Pond's  supervision.  Mr.  Pond  was  connected' 
with  the  Winchester  Avenue  Railroad  for  ten  years. 

MR.  F.  G.  L.  HENDERSON,  who  has  resigned  as  superin- 
tendent of  the  Newton  Street  Railway  Company,  of  Newton,  Mass., 
after  continuous  service  for  thirteen  years,  was  banquetted  by  his 

former  associates  on  Feb.  12, 
when  he  was  presented  with 
a  handsome  gold  watch  as  a 
token  of  esteem.  Mr.  Hen- 
derson is  now  connected 
with  the  Boston  Suburban 
Electric  Companies,  being 
located  at  the  president's 
office  in  Newtonville.  He  is 
connected  officially  with  all 
the  roads  of  the  system.  Mr. 
Henderson  first  entered  rail- 
roading when  he  was  nine- 
teen years  of  age,  accepting 
a  position  with  the  Boston 
&  Albany  Railroad,  where 
he  served  for  about  fifteen 
years.  He  resigned  from 
this  company  in  1882,  be- 
coming prominently  identi- 
fied with  a  large  publishing 
house.  This  position  he  resigned  shortly  to  become  identified  with 
the  company  from  which  he  has  recently  resigned.  Mr.  Hender- 
son is  the  inventor  of  a  car  sign  illuminator,  which  is  a  combined 
sign  and  lamp  holder,  and  which  provides  for  the  illumination  of 
revolving  signs  on  the  bonnets  of  electric  cars. 

MR. WILLIAM  W.MAC  CORMACK,  division  superintendent 
of  the  North  Jersey  Street  Railway  Company,  of  Jersey  City,  N. 
J.,  died  at  the  home  of  his  parents  in  Bayonne  last  week,  after  an 
illness  of  only  a  few  days.  Mr.  MacCormack  was  born  in  Scot- 
land thirty-one  years  ago,  and  came  with  his  parents  to  this  coun- 
try when  a  child.  He  was  educated  in  Albany,  N.  Y.,  and  grad- 
uated from  the  High  School  of  that  city.  Mr.  MacCormack  early 
evinced  a  liking  for  mechanics  and  made  a  study  of  mechanical 
engineering,  traveling  extensively  in  Europe  and  America.  He 
became  connected  with  the  North  Jersey  Street  Railway  Company 
about  two  years  ago,  succeeding  to  the  position  made  vacant  by 
the  resignation  of  Mr.  Harry  Fuller,  who  is  now  connected  with 
the  Washington  Traction  &  Electric  Company.  Mr.  Mac- 
Cormack's  father,  Mr.  John  MacCormack,  is  chief  engineer  of  the 
American  Stoker  Company,  of  New  York. 
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THE  MARKETS 


The  Money  Harket 

Wall  Street,  March  19,  1902. 
The  self-correcting  capacity  of  the  money  market  by  means  of 
a  higher  money  rate,  has  been  effectually  demonstrated  this  week. 
What  the  various  agencies  are  in  this  process  were  pointed  out  in 
this  column  last  week — the  cessation  of  gold  exports,  the  increase 
in  New  York  drafts  upon  the  interior  cities,  and  the  lending  of 
trust  company  resources  directly,  instead  of  through  the  depositary 
banks.  The  first  of  these  influences  had  already  manifested  itself 
a  week  ago,  and  since  then  a  further  decline  has  occurred  in  the 
foreign  exchanges.  The  second  has  not  shown  itself  very  em- 
phatically as  yet,  but  the  continued  rise  of  domestic  exchange  rates 
indicates  that  the  flow  of  currency  toward  New  York  will  grow 
larger  from  now  on.  It  is  the  last  of  the  three  relieving  factors — the 
shifting  of  local  loans — that  has  given  the  greatest  sustenance  so 
far  to  bank  resources.  As  everyone  familiar  with  the  New  York- 
banking  situation  knows,  the  trust  companies  and  other  outside 
lending  institutions  are  inclined  to  keep  a  full  balance  at  the 
Clearing  House  so  long  as  call  money  rules  as  low  as  2J/2  per  cent. 
But  when  the  rate  advances,  as  it  did  a  week  ago,  to  4  per  cent  and 
over,  it  becomes  more  profitable  to  draw  down  these  balances  and 
loan  them  out  independently  in  the  market  than  to  keep  them  on  de- 
posit merely  for  the  interest  they  receive.  This  operation  of  with- 
drawal and  subsequent  relending  is  what  has  gone  on  extensively 
during  the  past  week,  and  chiefly  on  this  account  the  Clearing 
House  banks  reported  a  decrease  of  $14,300,000  in  their  loans  last 
Saturday.  The  accompanying  reduction  of  deposit  liability  went  so 
far  toward  offsetting  the  loss  in  cash  that  the  surplus  reserve  de- 
creased less  than  $1,000,000.  The  indications  are  that  the  decline 
in  bank  reserves  which  has  been  in  progress  for  the  past  month 
and  a  half  has  now  run  its  course,  and  that  henceforth  there  will 
be  a  slow  improvement.  It  is  better  for  the  present  that  the  call 
loan  rate  be  kept  comparatively  stiff ;  otherwise  the  lending  by  trust 
companies,  which  is  such  an  important  help,  would  cease,  and 
sterling  exchange  would  probably  rise  to  the  gold  export  level  again. 
As  we  pointed  out  a  week  ago,  the  money  situation  can  be  regu- 
lated easily  enough  by  a  moderately  high  money  rate.  It  is  a  corol- 
lary of  this  that  a  high  money  rate  is  necessary  to  protect  the 
market.  Money  on  call  at  the  Stock  Exchange  has  loaned  as  high 
as  5  per  cent  during  the  week,  but  the  average  figure  has  been  about 
4  per  cent.  Time  money  quotations  are  unchanged  at  4^  per  cent 
and  45/2  per  cent  for  all  dates  on  good  collateral. 

The  Stock  Harket 

The  week's  share  market  has  been  pretty  uniformly  strong,  but 
with  no  material  change  in  its  main  characteristics.  Speculation 
continues  narrow,  with  a  tendency  to  run  more  into  stocks  which 
can  be  easily  lifted  or  depressed,  as  the  case  may  be,  rather  than 
into  stocks  with  a  broad,  general  market.  Here  and  there  more 
positive  signs  of  pool  support  have  appeared,  as,  for  example,  in 
the  Southwestern  railroad  issues,  which  have  recovered  their  re- 
cent losses  on  reassuring  news  concerning  the  winter  wheat  crop, 
and  again  in  the  anthracite  and  bituminous  coal  shares,  which 
have  responded  to  the  more  confident  feeling  that  the  threatened 
labor  troubles  in  their  section  will  be  averted.  But  the  advances 
in  these  quarters  have  hardly  been  of  an  important  character,  and 
the  range  of  speculative  interest  has  not  been  wide.  So  far  as  a 
general  drift  may  be  discovered  in  prices,  it  is  upward  rather  than 
downward.  Granting  that  the  public  are  exceedingly  cautious 
about  renewing  their  ventures,  the  floating  supply  of  stocks  is 
so  strongly  held  by  one  another  of  the  various  syndicates,  and  bank 
credits  are  so  easily  obtained,  that  it  is  easier  within  certain  limits 
to  put  the  market  up  than  to  put  it  down.  The  developments  in 
the  money  situation  have,  as  we  have  just  noted,  been  of  an  en- 
couraging nature,  and  there  is  no  longer  any  real  fear  of  a  check 
to  the  speculative  dealings  from  that  quarter.  The  Northern  Se- 
em i+ies  case  still  hangs  on  like  a  veritable  old  man  of  the  sea, 
and  it  continues  to  be  somewhat  questionable  whether  anything 
like  a  general  improvement  can  occur  so  long  as  this  grave  un- 
certainly is  not  dispelled.  Nevertheless,  should  hopes  of  an  early 
decision  be  disappointed,  there  is  a  fair  chance  that  the  market 
may  come  to  ignore  the  matter  for  the  time  being,  and  that  other 
and  more  favorable  influences  may  dominate  its  movement.  Many 
sound-minded  observers  are  inclined  to  the  view  that  with  average 
crops  this  season,  assuring  the  maintenance  of  the  present  pros- 
perity for  another  year  at  least,  the  market  will  enter  upon  another 
fair-sized  campaign  for  the  rise.  It  rather  strengthens  this  belief, 
that  the  dealing  this  week  should  have  been  so  prompt  to  reflect  the 


better  tidings  from  the  crop  regions.  Amalgamated  Copper  has 
been,  and  bids  fair  still  to  be,  the  conspicuous  exception  to  the  up- 
ward tendency  of  the  stock  list.  But  as  a  factor  of  general  signif- 
icance, the  weakness  in  the  copper  shares  is  far  less  serious  than  it 
was  three  months  and  one-half  ago,  because  it  no  longer  has  any 
connection  with  trade  conditions.  Gross  blunders  in  the  manage- 
ment of  the  property,  buying  up  a  huge  surplus  of  product  when 
prices  were  at  the  top  and  dumping  it  out  at  an  awful  loss  when 
prices  were  at  the  bottom,  has  impoverished  the  Amalgamated 
Company's  treasury,  and  has  made  it  exceedingly  doubtful  whether 
the  quarterly  dividend  to  be  voted  upon  in  April  will  be  paid  at  all. 

A  remarkable  recovery  in  Manhattan  has  furnished  one  of  the 
sensational  incidents  of  the  trading.  To  find  the  true  reasons 
for  the  movement,  the  comments  made  in  this  column  a  week  ago 
upon  the  previous  decline  have  only  to  be  recalled.  It  is  .now 
abundantly  clear  that  the  stock  was  purposely  marked  down  as  low 
as  possible  for  purposes  of  accumulation,  and  that  the  purchases 
could  not  be  completed  without  a  more  or  less  violent  up-bidding 
of  prices.  We  have  reason  to  believe  that  an  important  interest, 
heretofore  a  stranger  to  the  company,  has  been  secretly  acquiring 
a  very  large  holding.  For  expediency's  sake  the  identity  of  this 
interest  must,  for  the  present,  be  concealed,  but  it  is  violating  no 
confidence  to  state  that  it  is  one  of  the  strongest  in  the  financial 
world.  As  for  the  outside  motives  for  the  advance,  those  who 
have  made  a  study  of  Manhattan's  earnings  during  the  past  six 
months  have  no  doubt  as  to  what  they  are.  The  speculative  in- 
terest in  Brooklyn  Transit  has  taken  advantage  of  the  strength 
of  Manhattan  to  bid  up  their  specialty.  Metropolitan  is  lagging  be- 
hind the  rest,  owing  to  the  uncertainty  of  how  successful  the  op- 
ponents of  the  new  company  scheme  may  be.  The  best  informa- 
tion still  is,  however,  that  the  deal  will  go  through. 

Philadelphia 

Dealings  in  Union  Traction  have  been  on  a  much  smaller  scale 
than  in  the  case  of  previous  weeks.  The  lack  of  any  further  in- 
formation concerning  the  "deal"  checks  new  buying,  while,  on  the 
other  hand,  the  stock  appears  to  be  too  strongly  held  to  allow  of  a 
decline.  Nearly  all  the  week's  transactions  have  occurred  around 
the  single  figure  of  39^4.  Philadelphia  Traction  fell  off  two  points 
from  the  recent  top  on  light  offerings.  The  other  traction  shares 
of  less  importance  in  the  Philadelphia  trading  list,  have  been  en- 
tirely featureless.  Odd  lots  of  Consolidated  of  New  Jersey  sold 
at  American  Railways  at  43,  United  Traction  of  Pittsburgh 

preferred  at  50J/2  and  51,  Easton  Electric  at  19J-4,  and  Fairmount 
Park  Transportation  at  21.  Bond  sales  comprised  Consolidated 
of  New  Jersey  5s  at  iioJ/2,  Electric-People's  Traction  4s  at  98^2, 
United  Traction  of  Pittsburgh  5s  at  116,  Syracuse  Rapid  Transit 
5s  at  102^,  Newark  Passenger  5s  at  118,  and  Citizen  Passenger  of 
Indianapolis  5s  at  iogJ/2. 

Chicago 

Every  indication  in  the  Chicago  stock  market  this  week  has 
pointed  toward  consolidation  at  an  early  date  of  the  Union  Traction 
and  City  Railway  properties.  A  month  ago  City  Railway  shares 
sold  down  to  190;  a  week  ago  they  were  quoted  at  218.  This  week 
urgent  bidding  for  all  available  offerings  carried  the  price  up  to  230. 
Union  Traction  common  advanced  on  heavy  trading  from  15  to 
iyH>  and  the  preferred  from  49  to  54,  while  West  Chicago  (the 
lessee  company)  shares  went  up  from  below  97  to  100.  Apparently 
the  success  of  the  consolidation  plans  will  not  be  assured  until  the 
uncertainty  surrounding  the  franchise  extension  is  satisfactorily 
dispelled.  All  the  street  railway  interests  are  a  unit  in  their  efforts 
to  have  the  City  Council  bring  the  matter  to  a  speedy  conclusion. 
Shares  of  all  the  elevated  lines  have  been  firm  on  the  excellent 
traffic  comparisons  which  continue  to  be  made.  With  the  excep- 
tion of  Lake  Street,  however,  where  a  few  sales  were  made  at  nT/2, 
there  has  been  practically  no  business  outside  the  Metropolitan 
common.  These  shares  are  up  two  points  to  41%  under  active 
buying.  The  Douglas  Park  extension,  recently  opened,  is  proving 
a  great  success  as  a  feeder  to  the  main  line.  The  Northwestern 
Elevated  officials  and  those  of  the  St.  Paul  Railroad  are  likely  at 
any  time  now  to  get  together  and  arrange  for  joint  handling  of 
the  Evanston  business.  According  to  the  best  information  the 
plan  is  to  have  the  elevated  coaches  go  to  the  surface  at  the  north- 
ern terminus,  whence  they  will  be  hauled  to  Evanston  by  St.  Paul 
engines. 

Other  Traction  Securities 

The  only  noteworthy  incident  in  the  Boston  dealings  during 
the  week  was  a  further  rise  in  Boston  Elevated  from  168  to  173. 
This  was  an  advance  of  over  11  points,  as  compared  with  a  fort- 
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night  ago.  Suggestion  is  made  that  the  recent  unexplained  weak- 
ness in  these  shares  was  simply  the  result  of  manipulation  to  help 
the  accumulation  of  new  holdings.  Massachusetts  Electric  issues, 
though  inactive,  held  firm  around  37  for  the  common  .and  97 
for  the  preferred.  United  Railways  of  Baltimore  securities,  antici- 
pating yesterday's  defeat  in  the  Legislature  of  the  "six-tickets-for- 
a-quarter"  bill,  have  risen  again  to  top  figures,  the  common  stock 
going  up  to  i6}i,  the  income  bonds  to  71^,  and  the  4  per  cent 
generals  to  94%.  Other  Baltimore  sales  for  the  week  comprise 
Norfolk  Railway  5s  at  in,  Toledo  Traction  5s  at  I04*4>  Charleston 
Consolidated  Railway  5s  at  8/34,  Lexington  Railway  5s  at  102 
and  102H.  and  Nashville  Railway  5  per  cent  certificates  at  66 
and  66J4-  Columbus  Street  Railway  common  and  preferred  are 
quotably  higher  at  SlJA  and  102,  respectively,  but  there  is  no 
change  in  the  local  quotationsat  New  Orleans  and  Louisville.  North- 
American  shares  have  had  a  remarkable  advance  on  the  New  York 
Stock  Exchange.  The  old  rumor  that  the  company's  charter  may 
be  made  use  of  by  the  Northern  Securities  people  is  wholly 
discredited.  In  the  absence  of  any  -definite  information,  the 
movement  looks  like  nothing  more  than  one  of  the  pieces  of 
manipulation  in  inactive  specialties  with  which  Wall  Street  has 
been  generously  treated  during  the  past  month.  St.  Louis  traction 
securities  have  recovered  sharply  following  the  annual  report  of 
the  company  issued  during  the  week,  which  showed  net  earnings  of 
$2,000,000  for  the  twelve  calendar  months  of  1901,  as  against 
$822,000  in  1900.  The  new  San  Francisco  securities  have  occupied 
a  prominent  place  in  the  New  York  curb  trading.  The  subscription 
privileges  after  selling  around  iooj^  for  most  of  the  week  rose 
sharply  yesterday  to  102J4.  Changes  in  the  common  and  pre- 
ferred are  slight,  with  the  former  at  23,  and  the  latter  at  62T/2  ; 
while  the  bonds  are  selling  around  89.  There  was  a  slight  falling 
off  all  along  the  line  in  traction  stocks  on  the  Cleveland  Exchange 
last  week.  Five  hundred  shares  of  Cleveland  City  sold  at  107J/2 
and  108,  a  drop  of  sYa  points.  About  three  hundred,  of  Cleveland 
Electric  sold  at  85,  one-half  point  off  from  last  sales.  Four 
hundred  of  Detroit  United  went  at  69  and  69.34,  also  a  drop  of  one- 
half  point.  A  small  block  of  Northern  Ohio  Traction  preferred 
sold  at  85;  practically  stationary. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 


week  ago:  Closing  Bid 

190£ 

March  11  March  18 

American  Railways  Company   t43  f43 

Boston  Elevated    167  169 

Brooklyn  R.  T..   63%  a66% 

Chicago  City    215  *223 

Chicago  Union  Tr.  (common)   14%  17% 

Chicago  Union  Tr.  (preferred)   48%  54 

Cleveland  City    105 

Cleveland  &  Eastern   a30  a30 

Cleveland  Electric    84%  84% 

Columbus  (common)    50  51% 

Columbus  (preferred)    102  102 

Consolidated  Traction  of  N.  J   70  70 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)  '.   24%  24% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64%  64% 

Detroit  United    69%  68 

Electric-People's  Traction  (Philadelphia)  4s   98%  98 

Elgin,  Aurora  &  Southern   34  34 

Indianapolis  Street  Railway  4s   85  85 

Lake  Street  Elevated    11%  11 

Manhattan  Ry   128%  134% 

Massachusetts  Elec.  Cos.  (common)   36  36% 

Massachusetts  Elec.  Cos.  (preferred)   96%  96% 

Metropolitan  Elevated,  Chicago  (common)   40  41% 

Metropolitan  Elevated,  Chicago    t90%  90 

Metropolitan  Street    167  168% 

New  Orleans  (common)   30%  30% 

New  Orleans  (preferred)    104%  105 

North  American      96  118 

Northern  Ohio  Traction  (common)   33%  33% 

Northern  Ohio  Traction  (preferred)   85  85% 

North  Jersey    28  28 

Northwestern  Elevated,  Chicago  (common)   38%  38 

Northwestern  Elevated,  Chicago  (preferred)   86  86 

Philadelphia  Traction    100  98 

St.  Louis  Transit  Co.  (common)   26  29 

South  Side  Elevated  (Chicago)   112  112 

Southern  Ohio  Traction    a60 

Syracuse  (common)    21  21 

Syracuse  (preferred)    61  61 

Third  Ave  129  130 

Twin  City,  Minneapolis  (common)    115%  115 

United  Railways,  St.  Louis  (preferred)   82%  84% 

United  Railways,  St.  Louis,  4s  ,   87%  88% 

Union  Traction  (Philadelphia)   39%  39% 

*  Ex-dividend.     (a)  Asked,     t  Last  sale. 


Iron  and  Steel 

The  problem  before  the  iron  and  steel  industry  still  is  how  to 
make  production  catch  up  to  present  and  future  demand.  This 
difficulty  was  increased  during  February  by  a  forced  curtailment 
of  the  product  of  some  of  the  blast  furnaces,  owing  to  the  inability 
of  the  railroads  to  haul  a  sufficient  fuel  supply.  According  to  the 
usual  statistics  of  the  Iron  Age,  the  combined  output  of  the  fur- 
naces decreased  from  334,007  tons  on  Feb.  1  to  323,721  tons 
on  March  1,  and  naturally  stocks  on  hand  fell  off  another  25,000 
tons.  The  reserve  stores  of  pig  iron  for  the  entire  country  are 
downnow  below  ioo.oootons — something  like  three  days'  consump- 
tive requirements.  It  has  been  found  impossible,  under  these  cir- 
cumstances, to  any  longer  hold  prices  in  check,  and  Bessemerpig  is 
quoted  at  $17.50  a  ton,  against  $17  two  weeks  ago.  Steel  billets  are 
quoted  at  $31,  and  steel  rails  at  $28.  Fresh  purchases  of  foreign 
steel  billets  for  delivery  in  the  Middle  Western  States  are  re- 
ported. No  further  importations  of  pig  iron,  however,  are  re- 
corded. 

Metals 

Quotations  for  the  leading  metals  are  as  follows :  Copper,  12^ 
cents;  tin,  26%  cents;  lead,  4]/$  cents,  and  spelter,  4.35  cents. 



BIRMINGHAM,  ALA.— The  Steel  City  Railway  Company  and  Warrior 
River  Power  Company  are  to  be  merged  into  the  Birmingham  &  Steel  City 
Railway  &  Power  Company.  The  object  of  the  new  company  is  to  build  an 
electric  railway  for  which  a  franchise  was  recently  granted.  The  company  is 
organized  with  a  capital  stock  of  $2,000,000.  Bends  to  the  amount  of  $2,000,000 
are  to  be  authorized,  but  only  $1,500,000  of  these  will  be  issued  at  once.  The 
company  will  build  a  power  plant  on  Warrior  River,  28  miles  from  Birming- 
ham. It  will  be  built  under  the  supervision  of  the  Southern  Industrial  Com- 
pany, of  Birmingham,  of  which  R.  R.  Zell  is  president.  The  consolidation 
was  negotiated  by  the  Maltby-Hornady  Company,  of  Cincinnati,  bankers. 

SAN  FRANCISCO,  CAL.— The  purchasers  have  paid  over  to  the  share- 
holders 90  per  cent  of  the  purchase  price  for  the  Market  Street  Railway 
system.  The  stockholders  received  certificates  of  deposit  on  the  Sub-Treasury 
in  exchange  for  the  stock  and  bonds. 

EAST  ST.  LOUIS,  ILL.— A  meeting  of  the  stockholders  of  the  St.  Louis 
&  East  St.  Louis  Electric  Railway  Company  has  been  called  for  May  10,  to 
vote  on  propositions  to  increase  the  capital  stock  of  the  company  $250,000  to 
$500,000  and  to  authorize  bonds  to  the  amount  of  $500,000.  The  bonds  are  to  be 
secured  by  a  mortgage  on  all  the  rights  and  property  of  the  company. 

JERSEY  CITY,  N.  J.— The  United  Traction  &  Electric  of  New  Jersey 
has  declared  a  dividend  of  1  per  cent,  payable  April  1, 

CAYADUTTA,  N.  Y— The  Cayadutta  Electric  Railroad  Company  has 
applied  to  the  Railroad  Commission  for  permission  to  issue  a  mortgage  on 
its  properties  and  road  for  $1,000,000,  of  which  amount  $350,000  is  to  be  applied 
for  the  retirement  of  6  per  cent  bonds  and  $200,000  for  the  retirement  of  5  per 
cent  bonds  outstanding.  Part  of  the  remaining  bonds  will  be  expended  for 
the  construction  of  an  extension  from  Johnstown  to  Tribes  Hill. 

CLEVELAND,  OHIO.— The  stockholders  of  the.  Cleveland,  Painesville  & 
Eastern  Railway  will  meet  April  10  to  pass  on  the  proposition  of  increasing 
the  capital  stock  of  the  company  from  $1,500,000  to  $2,000,000.  The  object  is  to 
provide  funds  for  the  Ashtabula  extension  and  to  liquidate  unfunded  and 
floating  debt  and  other  liabilities. 

CLEVELAND,  OHIO.— The  Eastern  Ohio  Traction  Company,  a  consolida- 
tion of  the  Cleveland  &  Eastern  Railway,  the  Cleveland  &  Chagrin  Falls 
Railway  end  the  Chagrin  Falls  &  Eastern  Railway,  has  increased  its  capital 
stock  from  $1,000  to  $2,500,000. 

CLEVELAND,  OHIO.— It  is  now  generally  accepted  that  the  consolida- 
tion of  the  Cleveland  Electric  Railway  and  the  Cleveland  City  Railway  will 
be  fully  perfected  by  June  1  at  the  latest.  Stock  in  the  Cleveland  &  Electric 
Syndicate,  which  was  formed  primarily  for  the  purpose  of  effecting  the  con- 
solidation, is  said  to  have  been  heavily  oversubscribed.  It  is  understood  that 
Senator  Hanna  subscribed  for  stock  to  the  amount  of  $350,000,  but  because  of 
the  stock  being  oversubscribed  he.  will  get  only  $200,000  worth.  The  amount 
allotted  to  other  subscribers  has  been  cut  down  proportionately. 

FORT  WORTH,  TEX.— Frank  H.  Ginn,  of  Cleveland,  Ohio,  was  the  pur- 
chaser of  the  Glenwood  &  Polytechnic  Street  Railway  at  its  recent  receiver's 
sale.  The  price  paid  was  $55,000.  It  is  not  definitely  known  who  Mr.  Ginn 
represents  in  the  purchase  of  the  property,  but  it  is  reported  that  he  bought 
it  in  the  interest  of  the  Northern  Texas  Traction  Company,  which  is  building 
and  will  soon  have  in  operation  an  interurban  road  between  Fort  Woith  and 
Dallas. 

AUSTIN,  TEX.— The  date  of  the  sale  under  foreclosure  of  the  Austin 
Rapid  Transit  Railway  has  been  set  for  May  6.  The  upset  price  is  fixed  at 
$100,000. 

 »♦♦  — 

MARACAIBO,  VENEZUELA.— The  owners  of  the  street  railway  in  this 
city  are  contemplating  changing  from  mule  to  electric  power.  The  line  is 
5  miles  in  length,  with  2-ft.  6-in.  gage,  and  few  curves  or  grades.  Power  will 
probably  be  hired  from  the  local  lighting  company.  Dr.  J.  M.  Coates  Cole, 
Maracaibo,  Venezuela,  may  be  addressed. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes, 

t  Deficit. 


C©M  PAN  Y 

Period 

Total  Gross 
Earnings 

Operating 
Expenses 

Net 
Earnings 

Deductions 
From  Income 

Net  Income, 
Amount  Avail- 
able for 
Dividends 

DULUTH,  MINN. 

3,877 

Duluth-Superior  Tr_ . . 

t  m., 

Tan 

J  it' 

'02 

36,702 

23,159 

13,543 

9,665 

1  " 

'01 

32,248 

19,489 

12,759 

9.117 

3,642 

12  " 

ti 

'(ll 

453^704 

251^315 

202*.389 

109,967 

92,422 

liiLGIN,  ILib. 

Elgin,       Aurora  & 

8,333 

1,928 

Southern  Tr _  _  

1  m.. 

Feb. 

'02 

28,216 

17,954 

10.262 

I  " 

'01 

24,519 

17,513 

7,006 

8,333 

t 1.327 

)  " 

u 

'02 

263,921 

156,931 

126,991 

75,000 

51,991 

)  " 

it 

'01 

244,'836 

157,922 

86,915 

75,000 

11,915 

HAMILTON,  O. 

7,500 

Southern  Ohio  Tr.  Co. 

1  m., 

Feb. 

'02 

21,050 

14,436 

6,614 

+  886 

1  " 

'01 

18,352 

13,155 

5,198 

7,500 

t  2,302 

12  " 

Dec 

'01 

337,741 

182,954 

154,787 

90,000 

64,787 

L2  " 

'00 

294^907 

154*465 

140,542 

90,000 

50,542 

LONDON,  ONT. 

338 

London  St.  Ry.  Co  

1  m., 

Feb. 

'03 

8,895 

6,558 

2,336 

1,999 

1  " 

'01 

8,146 

5,973 

2,173 

1,740 

432 

2  " 

i* 

'02 

19,012 

13,637 

5,375 

4,248 

1,128 

2  " 

44 

'01 

17' 402 

12^574 

4,828 

3^777 

1,051 

.»1 1 1 .  \V  A  I  IV I . I WAS. 

Milwaukee  El.  Ry.  & 

1  m.. 

Feb. 

'02 

195,974 

94,527 

101,447 

62,693 

38,754 

1  " 

'ill 

169,183 

95,080 

74,103 

58,359 

15,745 

2  14 

Feb. 

'02 

410  858 

201 ,059 

209,799 

128,094 

81,704 

>  " 

01 

355*992 

201  515 

154^477 

119*660 

34*,817 

MINNEAPOLIS.MINN. 

133,385 

Twin  City  It.  T.  Co  

1  rt.. 

Dec. 

'01 

294,341 

114,106 

180,235 

46,850 

1  " 

'00 

256,820 

104,704 

152,115 

46,701 

105,414 

12  " 

ti 

'01 

3  173' 975 

1  415451 

1,758,524 

666,638 

1,091,886 

12  " 

ti 

'00 

2'839'355 

1 '304  689 

1  534^666 

624  326 

910,340 

MONTREAL,  CAN. 

Montreal  St.  Ry.  Co. . . 

1  m., 

Jan. 

'02 

155,030 

100,539 

54,491 

15,094 

39,397 

1  " 

'01 

143,386 

94,816 

48,569 

9,022 

39,548 

4  " 

'02 

634'l99 

387]846 

246,353 

59,630 

186,723 

4  " 

>t 

'01 

598  915 

373^621 

225,294 

37,040 

188|254 

NEW  YORK  CITY. 

Manhattan  Ry.  Co  

3  m., 

Dec. 

'01 

3,038,435 

1,404,971 

1,633,465 

753,135 

880,329 

3 

'00 

2  728  598 

1^340,696 

1*.387'902 

749.857 

638,045 

12  44 

Sept 

111 

10*455*872 

5*328  649 

5  127*223 

2  de3  132 

2  444  091 

12  44 

'00 

9/950*735 

5195*312 

4 '755' 423 

2'688'644 

2  066  779 

Metropolitan  St.  Ry.. 

3  m. 

Dec. 

'01 

3,887,936 

1 ,723,972 

2,143,964 

1,151,140 

992,824 

3  "' 

'00 

3'786'030 

1,699,649 

2,086,381 

1,138,467 

947 ",914 

12  44 

j  11  n 

'01 

14*720'767 

6755131 

7*965*036 

4*534  068 

3  431 '567 

12  44 

'00 

1 4  4H7  1 34 

11,^01  , 1 

6'o3l'254 

7*805*880 

4*445*720 

3  360  160 

OLEAN,  N.  Y. 

Olean  St.  Ry.  Co...  

1  m. 

Nov 

'01 

4,200 

2,044 

2,156 

1,146 

1,010 

1  44 

it  ' 

'00 

3' 934 

2  392 

1  541 

1  597 

5  44 

'ill 

i>5'g7g 

ll'077 

14*799 

7' 160 

7  640 

5  " 

44 

'00 

23,837 

ll|005 

12',8S2 

7',276 

5'555 

PITTSBURG,  PA. 

163,728 

91,548 

Consolidated  Traction 

1  m. 

Dec. 

'01 

304,669 

140,941 

72,180 

1  "' 

'00 

277'439 

109.069 

168  370 

89,807 

78*,563 

9  " 

11 

'01 

2,649*,656 

1,145,651 

1,503^905 

807^667 

694  238 

9  " 

ti 

'00 

2' 471  ",696 

l]013j24C 

1 ,458,456 

799^704 

658^752 

PHILADELPHIA,  PA. 

American  Railways ... 

1  m. 

Feb. 

'02 

70  615 

...... 

1  "' 

'01 

58'05fi 





0  ** 

u 

'02 

650*561 





... 



2  44 

tt 

'01 

RICHMOND,  VA. 

Richmond  Trac.  Co... 

1  m., 

Sept 

'01 

30,991 

15,669 

5,322 

3,196 

2,126 

1  ** 

»Q( 

20  727 

10  77C 

9  957 

3.843 

6  115 

11)  il 

'01 

79*027 

38618 

40  410 

12  4 

'1  u 
uu 

10ft  T  QC 

94  85S 

37*608 

U(  ,/iOU 

ROCHESTER,  N.  Y. 

48,866 

33.068 

24,672 

1  m. 

Feb 

'02 

81,934 

8,396 

1  44 

'01 

75,949 

51,071 

24,875 

24,172 

703 

2  44 

'02 

172,900 

99,464 

73,436 

49,520 

23,916 

2  44 

'01 

153,980 

106,295 

52,685 

48,416 

4,269 

SCR  ANTON,  PA. 

2,638 

adf26661 

Scranton  Ry.  Co  

1  m., 

Oct 

•01 

29,300 

1  44 

'00 

48,781 

34,787 

13.993 

10  44 

'01 

507,989 

295,079 

212,910 

10" 

'00 

504,852 

298,122 

206,730 

SCHENECTADY,  N.  Y. 

.  '01 

84,061 

46,949 

37,112 

Schenectady  Ry.  Co... 

3  m. 

Dec 

13,454 

23,658 

3  44 

'0C 

30,87fc 

14,517 

16,359 

6,087 

10,272 

SYRACUSE,  N.  Y. 

25,928 

Syracuse  R.  T.  Co  

1  m. 

Jan. 

'OS 

58.81S 

32,89C 

19,02E 

6,903 

1  44 

'01 

52,266 

29,454 

22,812 

18.58E 

4,226 

7  44 

•05 

405.48E 

221,17; 

184,312 

133,121 

51,191 

7  44 

'0] 

357,196 

195,69C 

161.50E 

130.34C 

31,166 

TOLEDO,  O. 

*57,76? 

56,347 

Toledo  Ry.  &  Lt.  Co... 

1  m. 

,  Jan 

'05 

114,114 

37,828 

18,519 

1  44 

'01 

101.13C 



12" 

'0) 

1,311,08<: 

*  636,407 

674;677 

41o",i68 

259",509 

VV.  NEW  BRIGHTON 
S.  I. 

Staten  Island  El  

12  44 

'« 

)  1,182,51' 

*  616,94E 

565,57* 

409,051 

156,521 

lm. 

,  Dec 

'01 

15,081 

I  11.9M 

3,16J 

8,55! 

df.t5,896 

1  44 

'0( 

)  13,17' 

'  11,23' 

1,941 

8,33E 

+6,394 

6  44 

'01 

125,97' 

'  88,22! 

)  87,74! 

52,77' 

+15,026 

6  44 

■t 

'(X 

)  120,27' 

76,39; 

>  43,88! 

!  52,348 

i    t  8,466 

Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ry.&  Elec. Co 


BINGHAMTON,  N.  Y. 
Binghamton  St.  Ry. 
Co  


BOSTON,  MASS. 
Boston  Elev.  Ry. 


Co 


Period 


1  m. 

1  44 

2  44 
2  44 
12  44 
12" 


Feb. 


Dec. 


2  m.,  Feb.  '02 
-  ,i  >01 

8   44       44  '02 
44  '01 


1  m. 
1  44 
10  44 
10" 


1  m. 
1  " 
8  4 
8  44 


Oct.  '01 
"  '00 
44  '91 
44  '00 


Feb.  '02 
44  '01 
44  '02 
"  '01 


12  m.,Sept.'01 
12  44      44  '00 


Massachusetts  Elec.  Cos  12  m.,  Sept. '01 
12  44      '•  '00 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co... 


BUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


1  m., 

,Dee. 

'01 

1  44 

'00 

6  44 

'111 

6  " 

'00 

12  " 

June 

'01 

12  44 

'00 

1  m., 

Dec. 

'01 

1  41 

•(1(1 

Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co.. 


Cleveland,   Elyria  & 
Western.  


Cleveland,  Painesville 
&  Eastern  


2| 

H 


41,643 
35,348 
89,930 
80,979 
617,011 
513,725 


231,085 
206,231 
983,047 
919,994 


18,031 
15,772 
169,950 
157,049 


12,451 
12,358 
77,851 
70,766 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


1,035,525 
978,026 
6,534,045 
6,137,950 
12,135,559 
11.768,550 


1  m.,  Feb.  '02 
 01 

2  44        "  '02 
"  '01 


12  m.,  Dec. '01 
12 00 

1  m.,  Dec.  '01 

1  "  44  '00 

12"  44  '01 

12"  44  '00 


1  m.,  Dec.  '01 

1   44       •'  '00 

12  11      "  '01 

12 "       44  '00 


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


1  m., 

1  " 
12  44 
12  44 

1  m., 

1  44 

2  44 
2  " 
12  44 
12" 

1  m., 
1  44 
12" 
12" 

1  m. 
I  44 
12  " 
12  44 

1  m. 

I  " 
11" 

II  44 


Detroit  United  Ry  


Rapid  Ry  


Jan.  '02 
44  '01 

Dec.  '01 
44  '00 

Feb.  '02 
44  '01 
44  'o: 
44  '01 

Dec.  '01 
44  '00 

Dec.  '01 
44  '00 
44  '01 
44  '00 


270, 
252 

3,038. 

1,523 


p.  X 


27,531 
28,853 
56,715 
53,985 
*  350,845 
'  317,475 


171,635 
149.997 
670,108 

624,080 


012 


,336,597 
6,828,110 

3,915,486 
3,659,337 


3,532,899  2,896,359 
3,408,884  2,932,839 


53,512 
*  672,508 
*4515871 
*390205: 
*721600H 
*71 06373 


174,824 
135,992 
,378,705 
730,' 


14,112 
13,095 
33,215 
26,994 
266,166 
196,249 


60,040 
57,234 
312,990 
295,914 

8,019 
6,104 
67,671 
65,264 


3,030 
3,820 
32,923 
31,151 


136,162 
141,133 


45,750 
39,802 
168,767 
159,631 


Ji'S  tn 

S  >  t.-o 
°<t°  c 

*l 0 


130,004 
55,117 


14,290 
16,432 
144,223 
136,282 


1,862,048 
1,859,500 


282,013 
305,459 
2,018.174 
2,235,905 
4,919,551 
4,662,177 


95,827 
115,528 
1,653,448 
793,057 


937,206 
994,294 


4,341,748 
4,135,405 


95,301 
82.553 
596,834 
480,044 


786,462 
757,954 

4,306 
4,040 
47,976 
49,646 

7,473 
5,171 
90,390 
62,893 

188,082 
166  733 
2,296,898 
2,061,505 

16,253 
14,421 
35,013 
29,604 
249,260 
179,698 

11,920 
9,926 
164,971 
141,112 

Jan.  '02  119,702 

'    '01  108,412 

Dec.  '01  1,507,293 

44    '00  1,302.290 


5,646 
5,584 
11,520 
11,223 


388,799 
378,661 

*  2,420 

*  2,47' 

*  32,00: 

*  33,272 

*  3,565 

*  3,731 
52,022 
36,072 

106,000 
99,263 
1,265,953 
1,121,03' 

12,418 
12,217 
25,400 
23,03' 
136,865 
10.2,393 


3,876 
1,147 
8,957 
3,740 


397,663 
379,293 

l.i 

1,563 
15,974 
16,374 

3,908 
1,440 
38,368 
26,221 

82,076 
67,470 
1,030,945 
940,467 

3,835 
2,204 
9,613 
0,567 
112,394 
77,304 


Nov.  '01 
44  '00 
44  '01 
44  '00 


1  m.,  Feb. 

1  44 

0  ii  " 

2  44 
12  44 
12  44 

1  m.,  Dec 
1  " 
12  44 
12" 


27,979 
25,039 
355,195 
262,800 

230,91' 
199,776 
486,943 
420,383 
2,919,171 
2,575,277 


27,873 
386,624 
290,673 


*  6,6S1 

*87',102 

*  89,592 

64,283 
56,891 
818,321 
722,458 

17,447 
16,921 
206,052 
151,503 

135,056 
115,281 
282.780 
210,701 
*1596765 
*1439058 

*  17,678 

*  18,735 

*  223,730 

*  170,237 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


526 
32,975 
1,056,614 
305,013 


1,380 
1,417 
13,023 
13,294 

3,545 
3,232 
43,678 
36,148 

21,775 
18,976 
244,231 
258,483 


57,023 
34,565 


5,239  6,042 

2,842  6,042 

77,869  72,500 

71,520  72,500 


55,419 
51,521 
688,965 
579,839 

10,532 
8,118 
149,143 
111,29' 

95,861 
84,496 
204,163 
179,682 
1,322,046 
1,136,219 

13,306 
9,138 
162,894 
120,436 


33,026 
31,371 
383,180 
374,291 

9,466 
9,692 
106,163 
71,623 

64,785 
57,360 
128,944 
114,704 
652,277 
616,468 

9,692 
9,692 
116,300 
81,315 


506 
146 
2,951 
3,080 

363 
1 1,792 
+  4,310 
+  9,927 

60,300 
48,493 
786,714 
681,984 


55,371 
42,742 

+  8 
+  3,! 
5,' 
+  980 

22,393 
20,149 
305,785 
205,548 

1,066 


42,980 
39,674 

31,076 
27,135 
75,220 
64.977 
670,129 
519,751 

3,614 
+  554 
46,954 
39,121 
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The  Telephone  in  Railway  Work 

Much  has  been  written  about  the  use  of  the  telephone  in  the 
operation  of  long-distance  railway  lines  as  a  convenient  means  of 
starting  the  cars  or  even  as  a  substitute  for  a  block  signal  system, 
but  this  week  we  describe  a  system  of  telephonic  intercommuni- 
cation between  the  offices,  shops,  power  stations  and  car  houses 
of  a  large  street  railway  that  shows  how  important  this  time-saving 
invention  is  to  the  city  as  well  as  interurban  roads.  The  Brooklyn 
Rapid  Transit  Company  has  gradually  developed  a  private  serv- 
ice which  in  its  present  proportions  would  do  credit  to  a  small 
~>  •  town,  and  one  of  the  busiest  departments  in  its  main  office  building 
rt  \s  to  be  found  in  the  small  room  set  aside  as  the  telephone  ex- 

, , , ,  , , ,.. , ,  1  „  N ,  1  v  x ,  , ,  , ,  1  ,,, .  , ,  >ang;-  Here  ,the  1operators1are  not  °nly  kept  constafly  eum" 

ployed  during  the  day,  in  making  outside  connections,  but  they 
find  a  large  part  of  their  work  in  bringing  together  the  various 
r :   extensions  of  the  private  system.   It  may  not  be  amiss  here,  there- 
tofore, to  point  out  the  saving  to  the  company  which  would  result 
in  the  installation  of  some  automatic  telephone  system,  whereby 
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the  employees  of  one  department  could  communicate  with  those 
of  another  without  the  intervention  of  central  unless  an  outside 
call  was  needed.  Under  the  present  conditions  the  firm  grip  which 
the  local  telephone  companies  have  on  that  business  in  New  York 
City  would,  of  course,  render  it  impossible  to  make  any  arrange- 
ment of  connecting  the  private  instruments  with  the  public  system, 
but  those  few  offices  where  outside  calls  are  necessary  cannot  be  very 
numerous  and  a  small  exchange  with  one  operator  would  be  quite 
sufficient  to  attend  to  the  business.  There  have  been  automatic 
telephone  systems  perfected  which  can  provide  intercommunica- 
tion for  a  much  greater  number  of  branches  than  are  employed  in 
any  railway  company,  and  managers  intending  to  enlarge  their 
telephone  facilities  would  undoubtedly  find  it  to  their  advantage 
to  bear  the  subject  of  automatic  exchanges  in  mind.  By  placing 
an  instrument  on  the  private  system  at  the  operator's  elbow  any 
message  could  be  verbally  repeated  by  her  to  the  public  system,  so 
that  the  few  calls  coming  in  or  going  out  might  be  made  with  but 
little  delay  or  inconvenience,  although  no  direct  telephonic  con- 
nection between  the  two  parties  could  be  effected.  As  these  calls 
would  ordinarily  be  in  the  form  of  orders  for  supplies  or  instruc- 
tions no  great  disadvantage  would  result  from  repeating  the  mes- 
sage. Automatic  systems  have  been  applied  in  single  buildings, 
as,  for  example,  in  the  handsome  new  repair  shops  of  the  Rhode 
Island  Suburban  Railway  Company  at  Providence,  where  some 
eight  or  nine  departments  are  connected,  but  we  do  not  know  of 
any  complete  railway  system  so  equipped.  In  fact,  a  large  number 
still  depend  on  the  public  exchange  for  making  connections  be- 
tween the  main  office  and  the  power  houses  ot  other  buildings. 
The  rapidly  increasing  use  of  the  telephones,  however,  as  these 
roads  increase  their  facilities,  will  probably  necessitate  the  instal- 
lation of  private  wires,  and  when  this  occurs  the  advantage  of  the 
automatic  exchange  cannot  be  overlooked. 

Trilby  Rail  for  Chicago 

From  present  appearances  the  city  of  Chicago  is  about  to  adopt 
as  standard  for  street  railway  construction  the  "trilby"  grooved 
rail  with  wide  groove  and  broad  lip,  as  used  in  New  York  City.  In 
view  of  the  excellent  results  with  T-rail  in  Minneapolis,  Denver, 
Los  Angeles  and  other  cities  this  choice  seems  to  be  unfortunate. 
An  effort  was  made  to  secure  the  adoption  of  T-rail,  but  the 
Council  committee  on  transportation  has  voted  in  favor  of  the 
trilby  grooved  rail. 

It  is  one  of  the  peculiarities  of  the  governing  bodies  of  many 
cities  that  they  consider  or  seem  to  consider  that  anything  which 
is  done  by  the  street  railway  companies  of  New  York  City  should  be 
adopted  without  change  in  their  'own  jurisdictions.  The  citizens  of 
many  Western  cities  profess  to  have  a  profound  scorn  for  many  of 
the  ways  of  New  York,  as  being  un-American,  but  this  evidently 
does  not  apply  to  its  street  railway  system.  This  is  certainly  a  com- 
pliment to  the  Metropolitan  Street  Railway  Company, but  we  believe 
that  the  officers  of  that  company  would  be  the  first  to  disclaim  the 
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idea  that  its  practice  is  to  be  recommended  in  every  particular  to 
the  needs  of  other  cities.  The  service  in  New  York  is  peculiar,  and 
the  standards  adopted  there  were  selected  for  New  York  conditions 
alone,  and  while  they  are  probably  the  best  for  such  service  the}' 
might,  and  in  many  cases  would,  be  entirely  unsuitable  for  other 
cases. 

A  Few  Words  About  Three-Cent  Fares 

Some  years  ago,  when  figures  on  the  cost  of  street  railway  opera- 
tion and  maintenance  were  not  as  well  known  or  as  easily  avail- 
able as  now,  there  may  have  been  more  excuse  for  the  proposition 
that  3-cent  fares  were  feasible  than  at  present  when  there  is  such 
a  mass  of  facts  and  operating  figures  proving  the  fallacy  of  the 
idea.  It  has  been  gratifying  to  note  that  in  all  the  agitation  and 
discussion  that  has  been  going  on  in  Chicago  the  past  year  in 
regard  to  terms  of  franchise  extensions  no  serious  consideration  has 
been  given  to  the  proposition  to  require  3-cent  fares,  and  it  has  by 
common  consent  been  agreed-  that  the  3-cent  fare  is  out  of  the 
question  if  first-class  service  is  to  be  given  -  and  tracks  and  equip- 
ment are  maintained.  However,  that  there  are  still  some  who 
think  the  3-cent  fare  practicable  is  shown  by  the  recent  pas- 
sage of  the  Cleveland  ordinance  for  3-cent  fare  lines,  and  also 
by  the  developments  at  Indianapolis.  Without  in  any  way  question- 
ing the  good  faith  of  those  behind  these  3-cent  fare  companies  we 
cannot  refrain  from  calling  attention  to  a  few  hard  financial  facts 
as  to  cost  of  street  railway  operation  that  must  be  ignored  be- 
fore any  large  city  street  railway  system  operated  in  the  United 
States  on  a  3-cent  fare  basis  can  be  considered  sound  as  a  perma- 
nent investment,  or  in  a  position  to  give  continuous  good  service. 
An  examination  of  the  financial  reports  of  a  large  number  of  the 
street  railways  of  the  country  demonstrates  that  but  very  few  are 
able  to  show  taxes  and  operating  expenses  as  low  as  2l/2  cents 
per  passenger.  The  great  majority  are  above  this.  We  have  not. 
space  to  cite  examples  here,  but  plenty  are  available  to  all  who 
care  to  investigate,  and  most  of  our  readers  know  this  statement 
as  to  cost  is  too  low,  rather  than  too  high.  Taking  the  cost  as 
2l/2  cents  per  passenger,  it  is  evident  that  it  is  not  reasonable  to 
expect  any  great  future  reduction  in  the  cost  of  carry  each  passen- 
ger, be  the  fare  1  cent  or  10  cents.  To  haul  passengers  cheaper  per 
capita  would  simply  mean  unbearable  crowding  of  cars  at  all  hours 
of  the  day.'  It  simply  then  comes  down  to  a  question  of  how 
much  interest,  depreciation  and  sinking  fund  the  l/2  cent  per  pas- 
senger left  above  operating  expenses  will  pay. 

If  the  road  carries  500,000  passengers  per  mile  of  track  per  year, 
as  a  few  roads  do  in  the  largest  cities,  ]/2  cent  per  passenger 
would  only  pay  5  per  cent  on  $50,000.  Now,  the  cost  of  a  road 
to  properly  handle  500,000  passengers  per  mile  of  track  per  year 
will  be  more  than  $50,000  a  mile.  On  a  3-cent  fare  basis  not  only 
would  nothing  be  left  for  a  sinking  and  renewal  fund  (without 
which  no  road  can  expect  to  keep  out  of  financial  difficulties  for 
many  years),  but  the  surplus  over  operating  expenses  would  not 
even  pay  interest  on  actual  construction  cost.  However,  this  is 
under  the  most  favorable  assumptions.  At  Indianapolis  we  under- 
stand that  the  present  company  in  the  field  carries  less  than  300,000 
passengers  per  mile  of  track  per  year.  If  this  is  the  case  l/2  cent 
per  passenger  would  yield  under  $1,500  a  year  per  mile  of  track, 
or  five  per  cent  on  $30,000.  This  would  not  only  take  no  account 
of  sinking  fund,  but  would  not  even  pay  interest  on  the  $37,500 
per  mile  which  it  is  proposed  to  put  into  a  3-cent  fare  road  there. 
Incidentally,  it  might  be  said  that  a  road  costing,  complete,  $37,500 
a  mile,  including  paving  and  all  equipment,  to  serve  a  city  of  170,- 
000  population,  would  be  of  the  kind  that  would  require  the  laying 
aside  of  considerably  more  than  10  per  cent  of  the  original  cost 
each  year  to  provide  for  the  early  reconstruction  that  would  be 
necessary.  Roads  built  at  that  price  in  a  city  of  170,000  are  built 
to  sell,  not  to  operate. 

Much  is  said  by  the  advocates  of  3-cent  fares  of  being  able  to 
carry  for  that  price  because  of  having  no  water  in  the  stock,  but 
as  long  as  taxes  and  operating  expenses  remain  what  they  are  it  is 
seen  from  the  foregoing  that  it  is  impossible  to  figure  a  profit  for 


any  long  terms  of  years,  even  on  the  lowest  legitimate  cost  of  con- 
struction. That  there  has  been  overcapitalization,  or  in  common 
parlance  stock-watering,  in  connection  with  many  street  railway 
enterprises,  as  in  other  companies,  cannot  be  denied,  and  it  is  un- 
fortunate for  the  street  railway  business  that  this  is  so,  for  the  pub- 
lic has  been  led  to  believe  that  a  great  proportion  of  the  passen- 
gers' nickel  goes  to  pay  dividends  on  watered  stock.  Much  of  this 
feeling  is  probably  due  to  the  enormous  fixed  charges  with  which 
nearly  every  road  in  the  country  is  burdened,  and  which  are  due, 
in  a  large  measure,  not,  as  the  public  supposes,  to  stock-watering, 
but  to  the  necessity  which  has  arisen  'of  reconstructing  the  entire 
road  and  equipment  several  times  within  a  period  of  fifteen  years, 
because  of  the  progress  of  the  art  and  the  insufficiency  of  early 
track  and  electrical  apparatus.  It  must  be  a  peculiar  code  of  morals 
that  fails  to  recognize  the  right  of  an  investor  to  realize  on  money 
spent  in  such  experiment  and  reconstruction .  when  spent  with  the 
expectation  that  under  the  protection  of  a  franchise  some  returns 
will  be  obtained  after  a  number  of  years. 

Motormen's  Methods 

The  city  electrician  in  a  well-known  Western  municipality  re- 
cently made  certain  recommendations  and  criticisms  upon  the  elec- 
tric car  service  in  that  city  which  were  quite  amusing,  especially 
that  part  of  the  report  pertaining  to  the  methods  used  by  motor- 
men  in  handling  ears.  The  recommendations  stated,  among  other 
things,  that  there  should  be  a  correction  in  the  method  of  stopping 
and  starting  cars;  that  the  motormen  were  lazy,  and  to  avoid  all 
possible  work  on  the  brakes,  were  in  the  habit  of  shutting  off  the 
current  some  little  time  before  the  point  where  the  brakes  were  ap- 
plied. The  report  furthermore  said  that  the  men  were  guilty  of 
gross  negligence  in  not  turning  on  current  fast  enough,  as  it  took 
cars  in  the  city  in  question  nine  seconds  to  attain  full  speed,  where- 
as the  electric  cars  in  New  York  City  commonly  attain  full  speed 
in  six  and  one-half  seconds.  Here,  indeed,  are  some  suggestions, 
and  statements  as  to  matters  of  fact,  which  are  certainly  unique. 
In  the  first  place,  what  superintendent  ever  had  any  difficulty  in 
getting  his  motormen  to  turn  on  the  current  fast  enough?  It  is 
well  known  among  those  familiar  with  street  railway  management 
that  the  constant  temptation  is  for  a  motorman  to  turn  on  the 
current  too  fast,  with  the  result  of  jerking  passengers  and  slipping 
of  wheels.  Any  suggestion  that  the  motorman  who  is  required  to 
make  a  fast  schedule  speed  will  fail  to  turn  on  the  current  as 
fast  or  faster  than  the  comfort  of  passengers  and  the  adhesion  of 
the  wheels  to  the  rails  will  permit  is  absurd.  In  fact,  there  are 
not  a  few  managers  who  have  been  laboring  for  years  to  remedy 
the  evil  of  turning  on  current  too  fast,  and  not  a  few  devices  have 
been  proposed  to  remedy  the  evil.  That  rapid  acceleration  is  de- 
sirable in  street  and  elevated  railway  practice  has  been  prominently 
brought  forward  by  the  engineering  calculations  and  discussions  of 
the  last  five  years,  but  that  the  ordinary  street  railway  motorman, 
with  schedule  time  to  maintain,  will  fail  to  get  this  rapid  accelera- 
tion wherever  it  is  possible  is  too  far  from  the  facts  of  every-day 
practice  to  be  considered  in  the  light  of  anything  but  a  joke.  As 
to  the  alleged  average  figures  on  the  time  taken  to  accelerate  a  car 
from  zero  to  full  speed  in  New  York  City,  and  in  the  city  which 
has  been  blessed  with  this  report,  there  is  evidently  such  a  gross 
percentage  of  error  in  the  observations  that  they  are  not  to  be 
considered  any  more  seriously  than  the  other  statements  in  the  re- 
port before  mentioned.  In  the  first  place,  it  is  not  clear  how  the 
electric  surface  cars  in  New  York  City  are  to  be  accelerated  from 
zero  to  a  rate  of  15  miles  to  18  miles  an  hour  in  six  and  one-half 
seconds,  under  all  conditions  of  track,  since  the  limit  of  practicable 
acceleration  on  clean  rails  is  usually  taken  as  being  in  the  neigh- 
borhood of  2  miles  per  hour  per  second.  The  chances  are  that  the 
acceleration  under  similar  conditions  is  about  the  same  in  all  the 
large  cities  of  the  country,  and  that  it  is  very  near  the  limit  that 
can  be  depended  upon  under  all  conditions  of  weather. 

Coming  now  to  the  second  part  of  the  proposition,  that  the  mo- 
tormen have  the  "Indolent"  habit  of  shuting  off  the  current  some 
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time  before  the  brakes  are  applied  in  order  to  save  work  at  the 
brakes.  The  report,  if  based  on  facts,  would  indicate  a  remark- 
ably high  state  of  efficiency  on  the  part  of  the  motormen  in  that 
particular  city.  Indeed,  it  is  just  by  this  shutting  off  of  current  and 
letting  the  car  drift  that  the  greatest  saving  in  energy  required  to 
propel  a  car  in  street  railway  service  can  be  made.  The  difficulty 
has  always  been  to  get  a  careless  or  indifferent  motorman  to  do 
this.  The  making  of  a  faster  schedule  speed  is  sometimes  of  more 
consequence  than  a  small  saving  in  electrical  energy.  Under  ordi- 
nary operating  conditions  the  energy  required  when  current  is  kept 
in  the  motors  up  to  the  point  of  applying  the  brakes  is  all  out  of 
proportion  to  the  gain  in  schedule  speed  obtained  by  this  practice, 
as  compared  to  that  of  letting  the  car  drift  as  much  as  possible. 
In  ordinary  city  service  when  the  car  is  on  time,  it  should  be  possi- 
ble to  allow  it  to  drift  with  current  off  a  considerable  portion  of 
the  time  after  it  has  attained  full  speed  until  it  is  time  to  apply  the 
brakes.  This,  then,  leaves  a  margin  upon  which  time  lost  can  be 
made  up  by  keeping  the  current  in  the  motors  up  to  the  point  of  ap- 
plying the  brakes  before  each  stop.  If  it  were  possible  to  maintain 
schedule  time  over  a  given  street  railway  line,  only  by  always  ac- 
celerating as  quickly  as  possible,  and  keeping  the  current  on  the 
motors  up  to  the  last  instant  before  applying  the  brakes,  electric 
traction  would  be  as  helpless  as  was  the  old  cable  system  in  making 
up  lost  time,  or  in  maintaining  regular  schedule  on  rush-hour 
trips.  Fortunately,  however,  it  is  not  only  possible,  but  necessary, 
to  arrange  the  schedules  so  that  ordinarily  schedule  time  can  be 
made  without  making  use  of  every  artifice  to  gain  time,  and  this 
leaves  room  for  considerable  drifting,  if  the  motorman  is  disposed 
to  do  so,  as  long  as  the  car  is  on  time,  while,  if  at  any  time  it  gets 
behind,  the  expedient  of  keeping  current  in  the  motors  every  sec- 
ond possible  is  resorted  to  to  make  it  up. 
Electric  Railway  Development 

There  are  many  points  in  connection  with  electric  railways  that 
we  are  apt  to  touch  upon  and  emphasize  so  often  that  to  us  and 
our  readers  they  have  long  since  become  truisms.  We  are  always 
glad,  therefore,  when  other  organs  of  public  opinion  take  up  the 
same  subjects,  and,  by  viewing  them  from  their  own  standpoints, 
approve  the  sentiments  entertained  within  the  industry,  and  im- 
part freshness  by  new  and  different  considerations  pertinent  to  the 
topic.  It  is  natural  that  the  wonderful  growth  of  the  electric  rail- 
way should  attract  newspaperattention,  and  it  is  altogether  gratify- 
ing to  note  that  the  foul  and  vile  abuse  of  it  from  the  press  that 
was  so  common  some  ten  years  ago  should  have  turned  into  paeans 
of  enthusiastic  praise.  The  fight  then  was  a  hard  one,  and  we  recall 
the  remark  of  one  man  well  known  in  the  electrical  field,  who, 
when  asked  why  he  did  not  take  up  and  push  the  trolley  system, 
said  very  energetically  that  he  "'was  not  a  Christ  to  be  crucified." 
Times  have  changed,  and  while  the  innovator  will  continue  to  meet 
scorn  and  obloquy,  it  may  be  safely  said  for  the  electrical  railway 
that  it  has  arrived — pace  the  New  York  Central. 

The  journals  of  technical  basis  have  naturally  been  more  favor- 
able from  the  first  toward  the  use  of  electromechanical  traction, 
and  with  them  those  which  reflect  the  views  of  the  commercial  coin- 
unity.  An  evidence  of  the  appreciation  of  what  electric  traction  is 
doing  is  shown  by  an  elaborate  review  last  week  in  the  New  York 
Commercial  of  the  development  of  the  electric  railway  during  the 
last  fifteen  years,  and  once  more,  as  we  have  done  before,  it  is 
shown  how  the  trolley  road  has  helped  communities,  benefited  the 
farmer,  built  up  new  regions,  created  prosperous  suburbs,  and 
afforded  to  capital  and  labor  a  splendid  arena  for  their  profitable 
employment.  Using  our  well-known  annual  statistics  the  Com- 
mercial points  out  how  enormous  has  been  the  extension  of  the 
industry,  and  how  well  it  also  compares  in  this  respect  with  steam 
railroad  work  for  the  same  period,  and  even  in  its  fifteen  years,  as 
compared  with  the  seventy  of  steam.  Such  articles  as  this,  intelli- 
gently prepared  and  impartially  written,  assist  to  a  better  compre- 
hension of  what  electricity  is  doing,  and  they  are  calculated  to  do 
good  over  a  wide  range  of  minds  open  to  information  and  instruc- 
tion. 


Removal  of  Snow  from  Tracks 

The  rule  was  stated  many  years  ago  that  a  vehicle  has  equal 
rights  with  a  horse  car  in  the  streets  of  city.  This  proposition  ap- 
plies to  street  railways  although  propelled  by  the  more  modern 
methods  of  cable  or  electricity.  This  rule  is  to  be  viewed  only  as  a 
general  one  and  is  subject  to  minor  exceptions.  In  one  sense, 
for  example,  a  street  railway  company  has  a  paramount  right,  in 
that  a  vehicle,  proceeding  at  a  slow  pace  upon  the  trackway, 
should  turn  out  within  a  reasonable  time  and  allow  a  street  car  be- 
hind it  to  pass.  Again,  street  railway  companies  are  not  under 
obligation  to  observe  the  ordinary  law  of  the  road,  because  they 
must  follow  their  rigid  roadbed  and  cannot  turn  out  to  avoid  other 
vehicles. 

In  the  main,  however,  the  rule  as  to  equality  of  rights  in  the 
street  holds  good.  It  is  illustrated,  on  the  one  hand,  by  the  fact 
that  a  person  attempting  to  cross  a  city  street  railway  track — un- 
like one  approaching  the  track  of  a  steam  railroad — is  not  abso- 
lutely guilty  of  contributory  negligence  if  he  fail  to  look  and  listen, 
but  that  the  negligence  and  freedom  from  negligence  of  the  re- 
spective parties  will  be  determined  by  the  circumstances  of  the 
particular  case.  The  rule  is  exemplified,  on  the  other  hand,  by 
decisions  of  the  courts  that  a  person  driving  on  a  street  railway 
track  is  not  entitled  absolutely  to  rely  upon  a  warning  to  be  given 
of  the  approach  of  a  car  behind.  While  it  is  the  duty  of  a  motor- 
man  to  give  timely  warning  if  he  sees  a  vehicle  ahead  of  him,  and 
to  exercise  reasonable  care  to  discover  a  vehicle  in  season  to  give 
the  warning,  he  is  not  rigidly  bound  to  do  so  under  all  circum- 
stances. If  a  rear-end  collision  occur,  the  obligations  and  liabili- 
ties of  the  parties  will  be  judged  by  the  specal  facts  appearing. 

The  general  rule  of  equality  of  rights  in  a  street  has  recently 
been  applied  by  the  Supreme  Court  of  Wisconsin,  in  the  case  of 
Gerrard  vs.  La  Crosse  City  Railway  Company  (February,  1902,  89 
N.  W.,  125).  The  plaintiff  while  driving  in  a  cutter  was  tipped  out 
and  injured  through  its  overturning,  and  the  court  decided  that 
the  defendant  railroad  company  might  be  held  liable  for  the 
damage  suffered,  because  in  the  removal  of  snow  it  had  left -a 
declivity  at  the  side  of  its  track  which  rendered  the  street  unsafe 
for  public  travel.  The  law  of  the  case  was  expressed  as  follows,  in 
the  opinion: 

Even  in  the  absence  of  any  requirements  in  the  ordinance  upon  the  sub- 
ject, it  must  be  held  that  when  the  defendant  company  received  its  franchise 
to  operate  a  street  railway  upon  the  streets  for  its  private  gain,  as  well  as 
the  public  convenience,  it  at  the  same  time  assumed  a  duty  to  the  public  not 
to  unnecessarily  render  ordinary  travel  on  the  streets  dangerous.  It  must  ex- 
ercise its  rights  with  due  deference  to  the  rights  of  the  general  public.  It  has 
no  license  to  build  and  operate  its  tracks  with  total  disregard  of  the  rights  and 
safety  of  the  man  with  the  horse  and  wagon,  or  the  woman  with  the  horse 
and  cutter.  On  this  subject,  the  Messrs.  Elliott,  in  their  work  on  Roads  and 
Streets  (second  ed.,  sec.  764),  say  very  aptly:  "A  street  railway  company 
which  accepts  a  grant  or  a  license  impliedly  agrees  that  it  will  use  due  care 
not  to  unnecessarily  impede  travel  or  to  make  the  use  of  the  street  hazardous. 
The  burden  which  it  assumes  in  conjunction  with  the  benefit  which  it  ob- 
tains is  a  continuing  one,  and  it  must  bear  it,  though  to  do  what  due  care 
and  diligence  requires  may  sometimes  entail  considerable  expense.  *  *  * 
Where  the  track  is  cleared  for  its  own  convenience,  it  must  do  what  is 
reasonably  necessary  to  make  the  part  of  the  street  not  occupied  by  its 
tracks  reasonably  safe,  for  it  cannot  for  its  own  accommodation  obstruct  it 
so  as  to  endanger  travelers."  We  accept  these  propositions  as  correctly 
stating  the  law.  It  is  said  that  to  require  the  company  to  remove  any  part 
of  the  snow  from  the  street  outside  of  its  tracks  is  an  undue  burden,  in- 
volving, perhaps,  great  labor  and  expense;  but,  as  pointed  out  above,  the 
company,  by  accepting  its  franchise,  assumed  a  duty  to  the  public,  and  any 
disposition  which  it  is  obliged  to  make  of  falling  snow  in  order  to  run  its 
cars  must  be  such  a  disposition  as  preserves  the  rights  of  the  public  to  have 
a  reasonably  safe  street  for  ordinary  travel.  If  the  public  right  can  be  pre- 
served by  simply  brushing  the  snow  to  one  side,  well  and  good;  but  if  the 
snow  is  so  deep  that  the  right  can  only  be  preserved  by  removing  the  snow 
from  its  tracks  and  from  such  additional  space  outside  thereof  as  is  neces- 
sary to  prevent  the  formation  of  a  dangerous  declivity,  then  the  company  must 
make  such  removal.  Any  disposition  which  it  makes  of  the  snow  must  be 
made  with  due  deference  to  the  rights  of  travel  upon  the  highway. 

In  large  cities  systems  now  exist  for  the  public  removal  of  snow 
from  the  streets,  including  such  portions  as  are  occupied  by  rail- 
way tracks,  but  wherever  a  railway  company  is  under  obligation, 
or  assumes  to  remove  snow  from  its  tracks,  it  will  be  well  to  keep 
in  mind  the  duty  and  liability  above  explained, 
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The  Private  Branch   Telephone     Exchange  of  the 
Brooklyn  Rapid  Transit 


In  the  operation  of  any  large  business  nowadays,  the  private 
telephone  exchange  and  desk  telephones  have  become  a  necessary 
feature.  Ordinarily,  however,  the  branch  lines  from  the  private 
exchange  are  confined  to  a  single  building  or  group  of  buildings, 
so  that  the  telephone  operator  is  in  a  somewhat  isolated  position  as 
regards  the  system  operated  from  "central."  In  a  large  railway 
company,  on  the  other  hand,  the  various  branches  from  the  private 
exchange  go  to  all  parts  of  the  city,  and  are  often  found  to  over- 
lap the  boundaries  of  the  territories  of  several  exchanges.  This 
practically  superimposes  the  service  of  the  railway  exchange  upon 


stations,  of  which  30  are  in  the  building  where  it  is  located  and 
the  remainder  distributed  all  over  Brooklyn.  There  are  only  83 
jacks  in  the  switchboard,  a  number  of  the  lines  having  several  in- 
struments at  their  ends  on  an  auxilary  exchange  or  being  used  as 
party  lines,  but  the  work  of  the  operator  is,  of  course,  practically 
the  same  as  if  it  contained  as  many  jacks  as  there  are  extension 
stations,  or  147,  as  above.  In  general  only  calls  involving  the 
central  station,  both  outgoing  and  incoming,  are  recorded,  but  a 
count  of  the  local  business  was  courteously  made  last  week  for 
the  benefit  of  this  paper.  It  showed,  under  ordi-nary  conditions, 
a  total  of  900  local  calls  for  a  single  day.  The  average  outgoing 
and  incoming  calls  are  respectively  450  and  600,  showing  that  the 
various  departments  call  each  other  up  twice  as  often  as  they 
call  outside,  and  that  three-fifths  of  the  calls  received  by  them  are 
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DIAGRAM  OF  PRIVATE  TELEPHONE  SERVICE  OF  THE  BROOKLYN  RAPID  TRANSIT  COMRANY 


that  of  the  city  service,  the  lines  frequently  paralleling  each  other 
for  long  distances. 

Probably  the  most  complete  system  of  private  telephonic  com- 
munication in  existence  has  been  established  in  the  city  of  Brook- 
lyn, and  the  accompanying  diagram  gives  a  general  idea  of  the 
various  connections  found  in  this  method  of  bringing  together 
every  office,  shop,  yard  and  power  station  of  the  Brooklyn  Heights 
Railroad  Company.  The  private  exchange  is  located  at  the  main 
office  of  the  railway  on  Montague  Street,  and  it  is  here  only  that 
special  operators  are  required.  A  view  of  this  exchange  is  given  in 
the  accompanying  half-tone  engraving.  As  will  be  seen,  accom- 
modation is  required  for  two  operators,  and  during  the  day  they  are 
kept  busy  making  local  and  outside  connections.  At  all  times,  day 
and  night,  there  is  at  least  one  operator  in  attendance.  A  very  com- 
plete system  of  bookkeeping  has  been  inaugurated  in  this  depart- 
ment for  recording  calls  and  showing  the  amount  of  business  done. 

The  private  branch  exchange  has  at  present  147  extension 


of  the  local  type.  These  calls  are,  of  course,  much  more  numerous 
during  times  of  trouble,  such  as  fires,  snowstorms,  breakdowns, 
etc.,  but  the  greatest  increase  is  almost  invariably  on  the  local  calls. 
At  such  times  the  chief  operator  goes  to  the  "supervising  set" 
at  the  left  of  the  switchboard  and  attends  personally  to  all  the 
trouble  calls,  many  of  which  have  to  be  taken  down  on  paper 
and  repeated  on  account  of  the  lines  being  abnormally  busy.  The 
chief  operator  has  complete  charge  of  the  bookkeeping  of  the 
department  as  well  as  a  general  superintendence  of  the  system, 
two  other  operators  being  constantly  employed  at  the  switch- 
board during.the  day.  Between  the  hours  of  seven  and  eight  each 
morning  every  wire  of  the  exchange  is  tested  and  all  telephones 
which  do  not  work  properly  are  reported  immediately  to  the  New 
York  &  New  Jersey  Telephone  Company,  which  makes  all  repairs 
to  lines  and  instruments.  One  of  the  duties  of  the  operators  is  to 
give  the  correct  time  to  the  power  stations,  car  houses,  etc.  A  self- 
winding clock  is  placed  in  the  exchange  room  for  this  purpose, 
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giving  standard  time  and  controlled  by  the  circuits  of  the  Western 
Union  Telegraph  Company. 

Although  the  common-battery  telephone  system  is  in  use  in 
Brooklyn  the  railway  company's  exchange  has  not  yet  been  ar- 
ranged for  its  use  on  the  private  lines.  It  is  still  operated,  there- 
fore, from  battery  cells  in  the  basement  of  the  building.  The 
great  length  of  the  private  branches  would  render  it  difficult  to 
operate  the  system  on  the  battery  now  installed  at  the  telephone 
company's  central.  A  special  power  trunk  is  provided  to  supply 
the  Brooklyn  Rapid  Transit  exchange  with  current  for  calling 
central. 

One  point  of  interest  to  be  noted  on  the  diagram,  which 


PRIVATE  BRANCH  EXCHANGE 


is  reproduced  from  a  drawing  recently  made  for  the  officers  of  the 
company,  is  the  large  number  of  wires  running  to  the  New  York 
&  New  Jersey  Telephone  Company's  central  exchange.  There  are 
fifteen  of  these  trunks,  six  being  used  for  outgoing  calls  and  nine 
for  incoming,  except  in  very  rare  cases  when  the  ordinary  balance 
is  materially  disturbed.  It  is  very  exceptional,  for  this  reason, 
to  find  "the  line  busy"  when  telephonic  communication  is  de- 
sired with  the  Brooklyn  Rapid  Transit.  Some  of  the  aux- 
iliary exchanges  in  the  outlying  districts  have  as  many  branches 
as  the  ordinary  private  exchange  and  the  extension  stations  on  these 
may  be  used  for  intercommunication  even  when  the  line  to  Mon- 
tague Street  is  busy.  There  are  no  regular  attendants  at  these 
smaller  exchanges,  as  they  are  placed  in  offices  where  there  is  al- 
ways sure  to  be  someone  present  to  make  the  desired  connection. 
Every  telephone  on  the  system  can  be  connected  to  the  Brooklyn 
exchange,  and  from  there  to  the  local  city  or  long-distance  lines. 

The  railway  company  rents  its  instruments  and  lines  from  the 
telephone  company,  a  certain  amount  being  paid  each  year  for 
their  use.  There  is  no  charge  for  local  calls  which  do  not  use 
the  trunk  lines.  Records  are  made  on  slips  of  all  outside  calls 
which  are  afterward  summated  and  compared  with  the  accounts  of 
the  telephone  company.  A  complete  check  is  also  kept  on  all 
"foreign"  or  extra  rate  calls,  and  a  daily  statement  rendered  to  the 
various  departments.  Private  calls,  where  there  is  an  extra  charge 
are  paid  for  by  the  individual  making  them. 



Telephoning  from  Moving  Cars 

Some  experiments  were  made  recently  by  the  Grand  Rapids 
Street  Railway  Company  in  telephonic  communication  from  cars  in 
motion  by  means  of  an  auxiliary  wire  placed  parallel  to  the  regular 
trolley  wire  and  about  1  ft.  distant.  Connection  was  made  by  a 
special  trolley  pole  and  wheel  carried  on  top  of  the  car.  About  one- 
half  mile  of  track  was  equipped  with  the  system,  and  no  difficulty 
was  experienced  in  conversing,  either  between  the  cars  or  from 
one  car,  through  the  exchange  in  Grand  Rapids  with  ordinary  sub- 
scribers. The  experimental  line  was  erected  by  Benson  Bidwcll 
and  Charles  F.  Bidwell,  the  inventors  of  the  system  used. 


Competition  of  Steam  vs.  Electric  Parallels  * 


BY  C.  H.  DAVIS,  M.  Can.  Soc.  C.  E. 


In  a  recent  discussion  before  the  American  Society  of  Civil  En- 
gineers the  writer  expressed  the  following  conclusions  as  to  the 
"Economic  Electric  Future  of  Railroads": 

"(1)  Steam  railroads  will,  in  the  near  future,  handle  their  sub- 
urban and  short-distance  interurban  passenger  traffic  and  mail, 
express,  baggage  and  light  local  freight  carried  in  said  suburban 
and  interurban  passenger  trains,  by  electric  motive  power;  and 
this  irrespective  of  whether  operating  expenses  are  affected  favor- 
ably or  unfavorably. 

"(2)  Steam  railroads  will  not,  in  the  near  future,  handle  their 
freight  traffic  (other  than  mail,  express,  baggage  and  light  local 
freight  carried  in  suburban  and  interurban  passenger  trains)  and 
long-distance  passenger  traffic  by  any  other  motive  power  than 
steam  locomotives. 

"(3)  Steam  railroads  may,  under  exceptional  conditions  of  large 
volume  and  great  density  of  passenger  traffic  over  distances  longer 
than  under  (i)  and  shorter  than  under  (2),  handle  it  by  electric 
motive  power,  but  such  cases  will  be  infrequent. 

"(4)  New  railway  lines,  connecting  very  large  centers  of  popula- 
tion, where  frequent  service  at  much  higher  speeds  than  can  be 
attained  now  by  steam  locomotives  on  existing  lines  are  condi- 
tions of  success,  will  be  operated  by  electric  motors. 

"There  are  three  conditions  under  which  suburban  and  short- 
distance  interurban  traffic  will  be  handled  profitably  by  steam  rail- 
roads converting  to  electric  traction: 

"1.  (a)  Where  units  can  be  light  and  frequent,  and  operated 
over  comparatively  short  distances. 

"(b)  Where  gross  receipts  can  be  so  increased  by  the  change  of 
system  and  mode  of  operation  as  to  pay  for  the  increased  invest- 
ment and  possible  increase  in  operating  expenses. 

"(c)  Where  competition  of  parallel  electric  roads  compels  the 
change,  to  save  what  traffic  there  is,  irrespective  of  how  operating 
expenses  are  affected. 

"In  the  future  development  of  steam  railroad  systems  they  will 
eventually  be  operated  jointly  with  surface  electric  railways,  either 
through  actual  mutual  ownership  or  by  traffic  contracts,  leases, 
etc. 

"The  above  conclusions  are  obviously  dependent  upon  what  Mr. 
Prout  properly  defines  as  'traffic  conditions,'  and  not  primarily 
engineering  details  or  operating  expenses." 

In  the  discussion  referred  to  it  was  shown  that  the  first  cost 
of  an  electrically  equipped  railway,  under  steam  railroad  condi- 
tions, would  be  greater  than  present  locomotive  lines,  assuming 
both  to  be  new;  and  in  case  of  a  change  from  steam  to  electricity 
there  would  be  an  additional  investment  equivalent  to  a  greater 
first  cost.  It  was  also  shown  that  the  cost  of  operating  was  un- 
likely to  be  less  with  electricity,  under  existing  steam  railroad 
conditions,  unless  the  number  and  frequency  of  the  units  ap- 
proached that  existing  on  our  street  railways.  The  inducement  for 
a  change  of  motive  power  must,  therefore,  come  from  possible  in- 
creased revenue.  Clean,  light,  airy  cars,  good  roadbed  neatly 
kept,  fine  stations  and  terminals,  quick  and  frequent  service,  low 
total  cost,  etc.,  influence  passenger  traffic  on  any  line;  it  is 
obvious,  however,  that  one  or  the  other  motive  power  cannot  af- 
fect this  traffic  per  sc  except  on  the  one  score  of  cleanliness  in 
favor  of  the  electric  motor  (very  dense  traffic  not  considered  with 
practicability  of  closer  headway  by  use  of  motor  trains). 

The  use  of  electric  motive  power  enables  giving  to  the  public 
quick,  frequent  service  at  a  lower  operating  cost  and  total  cost 
for  transportation  than  can  be  offered  by  the  use  of  steam  loco- 
motives, and  it  is  this  quicker  and  more  frequent  service  that  will 
cause  the  enormous  increase  in  passenger  traffic,  justifying  the 
change  whenever  it  properly  takes  place.  This  is  apparent  when 
we  realize  that  existing  trolley  parallels  have  not  so  much  taken 
traffic  from  the  steam  railroad  as  they  have  created  a  traffic  which 
did  not  formerly  exist;  in  fact,  most  such  electrical  parallels  could 
not  continue  to  exist  if  they  were  dependent  upon  this  "captured!" 
traffic,  although  in  some  exceptional  cases  it  has  been  consider- 
able, and  has  seriously  affected  the  steam  railroad. 

It  is  the  object  of  this  paper  to  show  the  existence  of  this 
"created"  or  "induced"  traffic  of  electric  roads  due  to  their  location 
and  operative  methods,  which  if  properly  applied  to  some  existing 
steam  railroads  would  produce  the  same,  if  not  greater,  results; 
and,  furthermore,  that  it  is  this  traffic,  and  not  that  taken  away 
from  the  parallel  steam  road,  which  makes  the  "trolley  parallel"  a 
successful  and  useful  enterprise;  as  much  so  to  the  steam  road  as 
to  the  community  did  the  former  more  often  utilize  them. 

•  Paper  read  March  13  before  the  Canadian  Society  of  Civil  Engineers. 


3/6 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  13. 


LAWS  OF  PASSENGER  TRAFFIC 

The  laws  of  passenger  movement  are  not  well  defined,  and  many 
of  them  are  illusive  and  hard  to  determine;  the  causes  of  loss  or 
gain  are  often  largely  a  matter  of  individual  judgment,  so.  that  the 
foil-owing  outline  of  them  must  not  be  taken  as  in  any  way  exact. 

People  travel  from  one  place  to  another  from  (1),  necessity,  and 
(2),  pleasure  or  whim. 

They  are  induced  to  travel  more  or  less  often  according  to: 

1.  Total  Cost  from  Point  of  Departure  to  Objective  Point  and 
Return  to  Place  of  Beginning. — As  the  total  cost  is  reduced,  travel, 
due  to  both  fundamental  causes,  is  increased;  presumably  less 
rapidly  than  the  total  cost  falls.  Note  that  the  important  factor  to 
the  passenger  is  total  cost,  and  not  cost  per  mile  traveled. 

2.  Total  Time  Consumed  in  Making  the  Round  Trip. — As  the 
total  time  consumed  is  reduced,  travel,  due  to  both  fundamental 
causes,  is  increased,  presumably  less  rapidly  than  the  total  time 
falls.  Velocity  of  transportation  is  not  primarily  effective  in  in- 
ducing travel,  for  it  makes  no  difference  to  the  passenger  whether 
he  be  carried  80  miles  in  30  minutes  or  only  12  miles. 

3.  Total  Conveniences  Afforded  the  Passenger. — These  may  be 
divided  into: 

(a)  Proximity  of  departure  and  arrival  points  to  possible  pas- 
sengers. As  a  "leave-at-your-door"  service  is  approached,  pas- 
senger traffic  increases,  but  according  to  no  known  ratio  to  dis- 
tance. Wellington  laid  down  an  approximate  rule  of  loss  of 
natural  revenue  for  steam  railroads  of  10  per  cent  per  mile  of  re- 
moval from  center  of  population  as  a  minimum.  25  per  cent  per 
mile  as  an  ordinary  maximum  and  a  much,  larger  percentage  of 
loss,  or  even  total  loss,  under  certain  conditions.  Electric  street 
railways  have  profited  more  by  this  kind  of  service  which  they 
offer  the  public  than  from  any  other  reason;  in  furnishing  it  they 
give  frequent  and  quick  service,  both  of  which  are  of  the  greatest 
importance  in  their  effect  on  passenger  traffic.  Much  less  than  a 
mile,  however,  will  make  or  ruin  the  passenger  traffic  of  a  street 
railway. 

(b)  Frequency  of  the  service.  As  the  number  of  trips  increases, 
so  will  the  passengers,  but  less  rapidly  than  the  headway  is  short- 
ened.  A  frequent  service  means  less  "total  time"  consumed. 

(c)  Character  of  terminals,  stations,  roadbed,  equipment  and. 
in  fact,  all  physical  characteristics.  That  transportation  system 
which  offers,  at  the  same  rate  and  time,  better  physfcafconditions, 
which  gives  comfort  or  even  luxury  to  the  passenger,  will  not  only 
secure  competitive  traffic,  but  induce  that  which  would  not  other- 
wise exist. 

4.  Total  Population. — As  the  population  served  increases,  the 
passenger  trips  per  capita  per  annum  increase,  and  somewhat 
faster  than  the  inhabitants,  unless  modified  by  density  and  dis- 
tribution. 

5.  Density. — As  the  density  increases,  it  is  probable  that  the 
rides  per  capita  per  annum  also  increase,  but  whether  more  or  less 
rapidly  is  uncertain. 

6.  Distribution. — A  long,  narrow  town  will  give  more  rides  per 
capita  per  annum  than  a  square  town  having  the  same  population. 

7.  Character  of  Industries  and  Population. — The  effect  of 
various  industries  and  the  kind  of  population  must  have  a  decided 
effect  on  the  passenger  traffic,  but  probably  according  to  no  fixed 
laws,  and  certainly  according  to  no  known  laws. 

No  "detailed  defense"  is  offered  to  these  laws  other  than  what 
support  they  may  obtain  from  other  publications  by  the  writer. 

From  the  above  we  see  that  items  (4).  (5),  (6)  and  (7)  are  inde- 
pendent of  motive  power  or  operative  methods  and  therefore  need 
not  enter  into  our  discussion. 

Item  (i)  favors  the  "trolley"  over  steam  because  the  location 
and  mode  of  operating  the  former  enables  the  delivery  of  transpor- 
tation to  the  consumer  at  a  much  lower  total  cost  per  trip  than  can 
be  done  on  our  steam  railroads. 

Item  (2)  may  favor  one  or  the  other  system  according  to  loca- 
tion and  distance  traveled;  on  comparative  short  hauls  the  "trol- 
ley" will  be  favored  because  of  the  "leave-at-your-door"  and  fre- 
quent service. 

Item  (3)  (a)  and  (b)  decidedly  favor  the  "trolley"  system,  and 
these  affect  traffic  more  than  any  others  except  the  total  cost;  (c) 
favors  our  steam  railroads,  but  as  compared  to  a  "leave-at-your- 
door,"  frequent  service,  at  low  total  cost,  it  has  relatively  but  little 
effect  on  the  traffic. 

It  is  seen  how  most  conditions  favor  the  "trolley"  road  much 
more  than  the  steam  railroad,  especially  due  to  their  peculiar  loca- 
tion and  operative  methods. 

EFFECT  OF  COMPETITION 
One  often  hears  of  the  competition  which  electric  parallels  have 
brought  to  our  steam  railroad  systems.   This  has  been  exaggerated 
greatly,  for  most  of  the  traffic  of  electric  railways  did  not  exist 
until  created  by  low  "total  cost"  and  frequent  and  quick  service, 


although,  in  certain  isolated  cases,  the  building  of  electric  parallels 
has  temporarily  drawn  away  traffic  from  steam  railroads,  only  to 
be  recovered  as  the  total  volume  naturally  increased.  This  fluctua- 
tion and  recovery  in  traffic,  on  parallels  which  changed  motive 
powers,  has  been  shown  clearly  in  the  building  of  elevated  and 
street  railways  in  New  York  City.  The  Third  Avenue  Elevated  so 
decreased  the  traffic  on  the  horse  surface  road  as  to  cause  alarm  to 
the  stockholders;  the  conversion  of  the  horse  railway  to  a  cable 
road  decreased  the  travel  on  the  elevated,  which  was  subsequently 
more  than  recovered. 

Fig.  1  gives  a  good  example  of  the  decrease  in  traffic  on  the 
Manhattan  Elevated  Railway  in  New  York  City,  operated  by 
steam  locomotives,  due  to  the  increase  in  speed  and  frequency  of 
service  on  the  Metropolitan  Street  Railway  in  its  changes  from 
horse  traction  to  cable  and  electric.  The  loss  on  the  elevated  road 
from  1893  to  1897  was  approximately  40,000,000  passengers — part 
of  which  was  due  to  the  financial  depression  throughout  the  United 
States,  as  indicated  by  the  "dip"  in  all  curves  on  Fig.  2;  how  much 
this  amounts  to  it  is  impossible  to  determine  and  most  difficult  to 
estimate,  but  an  approximation  can  be  made  from  the  retardation 
of  increase  shown  in  the  curve  on  Fig.  2,  giving  passenger  trips  on 
all  electric  roads  in  Massachusetts.  Projecting  the  curve  by  con- 
necting 1893  with  1897,  it  would  indicate  a  natural  proportional  in- 
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crease  in  1894  of  17,000,000  more  passengers  than  actually  took 
place,  which  represents  approximately  the  retardation  due  to  the 
financial  depression,  or  about  7.7  per  cent  of  the  total  traffic.  If 
we  assume  the  same  loss  from  the  same  cause  on  the  elevated  rail- 
ways, about  17,000,000  of  the  above  40,000,000  loss  is  accounted  for 
by  the  industrial  depression,  leaving  23,000,000  loss  due  to  com- 
petition.   During  the  same  period  the  Metropolitan  Street  Rail- 


Table  1. — Effect  of  Compf.ting  Electric  Interurkan  Parallels 
to  Steam  Railroads 


Localities  Connected 

Loss  Due  to  Trolley  Par- 
allels, as  Claimed  by  \  . 
P.  Hall  of  N.  Y.,     .  H. 
&  H.  R.  R..  before  Ka:l- 
ro  id  Corr.mittee,  State 
Leg'slature  of  Con- 
neciicut  {a) 

Approximate  Pis'ance 
in  Miles,  from  Kail- 
road  Commission  Map 

Trips  per  Day  as  Given 
by  Time  Table  of  N. 
Y.,  N.  H.  &  H,  R.  R. 

Trips  per  Day  of 
Trolley  Roads 

Number  of  Passengers 

Carried  by  Electric 
Railway  System  in  and 
between  these  Towns, 
Part  of  Which  Traveled 
between  Them  (1891) 

Norwalk — !■  owaytcn  

Bridgeport— Stratford  ... 
Bridgeport  -Pouthport  . . 
Waterbury — Naugatuck  . 
Wallingford — Meriden. . . 

Birmingham — Anson  ia  

Winnepauk — S.  Norwalk. 

h0% 
$35  per  dav 
80^ 

90?; 

30^ 

on? 

I/O  50% 

4.75 
3.00 
5.50 
6.00 
5.53 
3.00 
3.00 

36 
23 
13 
17 
16 

84 
84  1 
63f 
(10 
30 
118 

956,241 

4,659,322  (Est.l 

2,624,421 
2,001,347 
1,033,977 
1,090.263 

112,365,571 

(at  Total  loss  to  N.  Y.,  N.  H.  &  H.  R.  R.  from  all  parallel  tr  lley  roads  ,n  the  State- 
of  Connecticut  =  $4,000  per  month  =  $48,000  per  annum,  or  Ys  of  \'f,  loss  on  total  pas, 
senger  income  of  $12,971,000  in  1H94,  as  shown  by  Railroad  Commission  Reports.  (/> 
64  passengers  were  carried  on  N.  Y.,  N.  H.  &  H.  R.  R.  in  the  month  of  December' 
1893,  and  9  in  the  same  month  of  1894,  or  a  total  loss  of  780  passengers  per  annum,  at  a 
possible  maximum  of  15  cents  —  $117. 

way  gained  about  1 10,000,000  passengers,  or  nearly  five  times  as 
many  as  the  elevated  roads  lost.  The  mileage  of  both  roads  re- 
mained constant,  or  nearly  so.  as  in  the  Metropolitan  curve  are 
included,  for  the  years  taken,  all  roads  now  owned  or  operated  by 
this  company.  These  years  also  cover  the  change  in  motive  power 
of  this  system.  This  increase  in  traffic  on  the  street  railways  of 
New  York  undoubtedly  comes  largely  from  increase  in  speed, 
better  physical  conditions,  such  as  track,  cars,  lighting,  heating, 
cleanliness,  open  cars,  etc. 

The  elevated  railways  are  operated  under  the  same  general  con- 
ditions as  exist  on  street  railways,  although  the  units  are  heavier, 
but  they  are  very  frequent:  of  course,  they  have  the  disadvantage 
of  being  confined  to  what  might  be  called  "trunk"  lines  without 
feeders.  These  frequent  units  are  now  operated  by  steam  loco- 
motives, but  a  change  to  electric  motors  is  about  to  take  place. 
This  change  is  not  warranted  by  any  decrease  in  operating  ex- 


March  29,  1902.] 


STREET  RAILWAY  JOURNAL. 


377 


penses  which  will  take  place,  either  actual  or  sufficient,  to  offset 
the  interest  on  the  additional  investment,  although  in  the  first 
years  of  electric  operation  figures  will  no  doubt  be  produced  which 
will  appear  to  indicate  such  a  result,  as  in  two  cases  already  cited. 
Nevertheless,  the  change,  if  made,  will  be  a  profitable  one  from  the 
natural  and  induced  increase  in  the  traffic  of  the  future,  just  as  the 
large  investments  of  our  steam  railroads  in  improved  terminals, 
track,  rolling  stock  and  stations  have  been  justified.  Similar  re- 
sults will  be  the  inducements  for  a  change  of  operative  methods  on 
parts  of  our  steam  railroad  systems,  which  change  necessitates  a 
change  in  motive  power. 

Table  No.  1  has  been  prepared  from  a  speech  by  Mr.  Edwin  B. 
Gager  before  the  railroad  committee  of  the  State  Legislature,  at 
Hartford,  Conn.,  March  22,  1895.  For  many  years  bitter  warfare 
has  been  waged  against  interurban  electric  railways  by  the  Con- 
solidated System  (New  York,  New  Haven  &  Hartford  Railroad 
Company),  resulting  in  the  electrical  parallel  law,  where  "public 
convenience  and  necessity"  must  be  demonstrated  to  the  satisfac- 
tion of  the  Superior  Court  before  an  electric  railway  can  be  built 
between  two  points  already  connected  by  a  steam  railroad.  More 
unwise  legislation  against  a  natural  progress,  which  would  also 
benefit  those  whose  influence  created  it,  can  scarcely  be  imagined. 
It  is  fair  to  assume  that  in  this  controversy — for  the  street  railways 
naturally  opposed  such  legislation — both  sides  produced  the 
strongest  arguments  in  support  of  their  respective  contentions;  the 
Consolidated  presenting  losses  of  traffic,  while  the  street  railways 
insisted  that  their  passenger  travel  was  mostly  an  induced  one 
which  did  not  and  could  not  exist  under  steam  railroad  conditions 
and  operative  methods. 

An  examination  of  Table  No.  I  shows  conclusively  how  the 
steam  railroads  convicted  themselves.  The  Consolidated  System 
only  claimed  a  total  loss  of  $4,000  per  month,  or  $48,000  per  annum 
on  the  entire  system,  being  about  1-3  of  1  per  cent  of  their  gross 
passenger  revenue.  If  the  average  fare  were  10  cents,  this  would 
mean  a  total  loss  of  480,000  passengers  per  annum  out  of  a  total  of 
44,448.324,  or  1.1  per  cent;  but  1894  was  the  year  of  financial  de- 
pression, when  the  steam  railroads  of  Massachusetts  lost  8.2  per 
cent  of  their  former  passenger  traffic,  so  that  only  part  of  this  loss 
on  the  Consolidated  was  due  to  trolley  parallels.  While  the  total 
loss  to  the  Consolidated  was  given  by  its  officers,  all  the  towns  be- 
tween which  it  occurred  were  not  stated,  so  that  in  Table  No.  1  the 
12,365,571  passenger  trips,  between  and  in  a  few  of  these  towns,  is 
only  part  of  the  total  passenger  traffic  of  the  street  railways  serving 
all  localities  where  such  loss  took  place.  Whether  this  figure 
should  be  increased  by  50  to  100  per  cent  or  more  we  cannot  say, 
but,  in  any  case,  the  data  are  sufficient  to  show  the  large  induced 
traffic  of  street  railways;  or,  in  other  words,  systems  which  give 
low  fares,  frequent  service,  short  total  time  consumed  in  round  trip 
and  a  "leave-at-your-door"  service. 

'  To  emphasize  the  fact  of  what  might  be  called  a  "dormant  traf- 
fic" which  can  become  an  "induced  traffic"  under  proper  operative 
conditions,  and  to  bring  out  this  fact  more  clearly.  Fig.  2  and  Table 
No.  2  have  been  prepared,  and  these  again  show  what  a  small  part 


this  position,  for  we  see  that  the  passenger  trips  on  street  railways 
(short-hauls,  from  necessity,  as  the  controlling  factors  in  volume 
of  traffic  on  these  systems)  increased  after  1874  and  1893,  al- 
though less  rapidly  than  in  the  year  previous,  but  there  was  no 
actual  decrease.  This  curve  brings  out  another  interesting  fact, 
namely,  the  quicker  recovery  of  electric  roads  and  their  more  rapid 
increase  in  passenger  traffic  than  when  operated  by  horse-power, 
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again  supporting  our  position.  In  Massachusetts  electric  railway 
mileage  has  increased  along  with  the  passenger  traffic  (1889  to 
1898)  163  per  cent  in  the  former  to  123  per  cent  in  the  latter,  or, 
approximately,  each  has  kept  pace  with  the  other.  In  other  words, 
these  railways  have  been  built  where  traffic  did  not  previously 
exist,  nor  could  it  be  produced  by  the  steam  railroads  under  exist- 
ing conditions;  it  has  been  "induced"  by  the  character  of  the  elec- 
tric roads  and  their  operative  methods.  Steam  railroad  mileage 
has  only  increased  10  per  cent  in  Massachusetts  during  the  same 
period,  and  passenger  traffic  9.6  per  cent  (net). 


Table  No.  2. — Comparative  Loss  on  Steam  Railroads  and  Gain  on  Electric  Railways—Massachusetts— (See  Fig.  2) 


Year 


(1) 

1889  to  1893  

1894  •_  

1895  

1896  (  ncrease)  _. 

1897  

1898  

1896  (Increase)  

Net  decrease  1894  to  1898 


Loss  in  Passenger 
Tiips  per  Annum  on 
al  Steam  Railroads 
in  Massachusetts 

Loss  in  Passenger 
Trips  per  A  nnum  on 
team  i>  aiboads  in 
and  out  of  Boston. 

Loss  in  Passenger 
Trips  per  Annum  on 
Steam  Railroads  in 
Massachusetts,  Omit- 
ting Those  in  and  out 
of  Hoston.  Column 
2,  Minus  Column  3. 

Gain  in  Passen- 
ger T'rips  per 
Annum  on  all 
Stre  t  Railways 
in  Massa. huseiti 

A  moun.s  i  i 
Column  5 
Divided  by 
Those  in 
Column  2 

Gain  in  Passen- 
ger Trips  per 
Annum  on  West 
nd  Street  Rail- 
way System  in 
and  out  of 
Boston 

Amounts  in 
Column  7 

Divided  by 
1  hose  in 
Column  3 

(2) 

j  26,250,648  I 
|    nciease  f 
10,345,763 
1,577,836 

(3) 

1  11,406,434  (. 
1  Increase  t 
3,8?4,910 
740,0*0 

(4) 

j  14,844,214  I 
f  Increase  f 
6,520,823 
837,156 

(5) 

)  6"- .362,600  } 
}  Increase  f 
6,912,090 
39,330,209 

(6) 
2.4 

""6.65 
24.9 

(.") 
29,620,468 

3,164,831 
18,203,057 

(8l 
2.6 

*08 
24.5 

8,885,161 
803,168 

3,808,480 
723,748 

5,076,681 
79,420 

16,325,281 
22,205,405 

'V.8 
27.6 

5,692*835 
8,766,782 

"Y.4 
12.1 

21,611,928 
3,772,703 

9,097,848 
1,483,774 

12,514,080 
2,288,929 

32,564,635 

*8*6 

11,630,782 

"7*8 

17,839,225 

7,614,074 

10,225,151 

117,327,620 

6.5 

47,457,677 

6.2 

of  the  traffic  of  street  railways  has  come  from  the  losses  of  steam 
railroads,  and,  also,  that  a  large  part  of  this  loss  has  been  wrongly 
attributed  to  electric  parallel  competition. 

The  passenger  traffic  on  steam  railroads  in  Massachusetts  has 
increased  constantly  from  year  to  year  since  1870,  except  during 
two  periods,  both  of  which  coincide  with  industrial  depressions: 
this  is  shown  by  Curve  I,  Fig.  3,  where  the  loss  began  in  1873  and 
1893.  Short-haul  passenger  traffic  is  but  little  affected  by  financial 
conditions  when  compared  with  the  effect  on  long-haul  traffic;  this 
is  due  mainly  to  necessity  being  the  basis  of  short-haul  passenger 
business,  or,  in  other  words,  it  is  composed  mostly  of  commuters 
or  suburban  and  interurban  travel.    Curve  2,  Fig.  3,  corroborates 


Turning  to  Table  No.  2  and  Fig.  2,  we  see  that  the  net  loss  of 
passenger  traffic  on  all  the  steam  railroads  of  Massachusetts,  from 
1893  to  1898,  was  17,839.225,  hut  during  the  same  years  the  street 
railways  increased  117,327,620,  or  (1.5  times  the  loss  of  the  steam 
railroads.  If  7.7  per  cent  of  the  traffic  was  lost,  due  to  financial 
conditions  (as  estimated  heretofore),  then  only  8,600,00  passenger 
trips  were  lost  to  the  steam  roads  of  the  State  from  trolley  com- 
petition. If  the  average  fare  lost  was  10  cents  (when  secured  by 
the  street  railway  the  fare  would  be  halved  or  even  less  for  them), 
the  total  amounted  to  $860,000.  or  2.4  per  cent  on  the  gross  passen- 
ger earnings  and  1.1  per  cent  on  the  gross  earnings  of  the  steam 
railroads;  this  would  only  amount  to  about  1  per  cent  of  the  total 
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net  earnings.  Again,  the  net  loss  to  steam  railroads  in  and  out  of 
Boston  from  1893  to  1898  was  7,614,074,  while  the  West  End 
Street  Railway  (controlling  practically  all  street  railways  in  and 
out  of  Boston)  increased  47-457,677,  or  6.2  times  the  loss  of  the 
steam  roads.  Applying  the  same  argument,  only  3,225,000  passen- 
gers were  lost  by  the  steam  roads  in  and  out  of  Boston,  due  to 
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FIG  3 

this  competition.  This  would  not  be  fair,  however,  for  this  traffic 
is  made  up  more  largely  of  commuters  than  long-haul  passengers. 
Assume  it  at  5,000,000,  which  is  undoubtedly  too  high,  and  with  an 
average  commutation  rate  of  7  cents,  the  loss  is  only  $350,000  at 
the  maximum.  Furthermore,  the  greatest  gains  of  the  street  rail- 
ways throughout  the  State  and  the  West  End  Street  Railway 
alone  were  in  1895  and  1898,  when  the  steam  roads  lost  the  least. 
All  these  data  point  to  the  conclusion,  already  stated,  that  com- 
petition does  not  take  place  to  the  extent  usually  believed;  while 
an  "induced"  traffic  is  created  by  the  low  fares,  frequent,  quick  and 
"leave-at-your-door"  service,  rendered  possible  by  the  physical 
characteristics  and  operative  methods  of  the  electric  roads. 

As  an  example  of  how  a  steam  railroad  could  adopt  the  methods 
of  the  "trolleys,"  together  with  some  natural  advantages  the  former 
now  have  over  the  latter,  we  call  attention  to  Ansonia,  Derby  and 
Birmingham,  a  center  of  25,000  to  30,000  people  situated  about  10 
miles  to  12  miles  from  New  Haven,  Conn.,  with  a  popula- 
tion of  80,000  to  100.000.  The  New  York,  New  Haven  6k  Hartford 
Railroad  connects  the  two  centers  which  have  their  own  local  elec- 
tric street  railways,  when  the  steam  railroad  owns  the  systems  of 
street  railways  in  both  towns,  their  cars  will  pick  up  passengers  at 
either  center,  will  pass  on  to  the  present  steam  tracks  on  the  right 
of  way  of  the  New  Haven  &  Derby  Railroad  (New  York,  New 
Haven  &  Hartford  Railroad  Company),  run  at  high  speed  without 
stops  to  the  other  center,  pass  on  to  the  local  street  railway  tracks 
there  and  distribute  its  passengers  where  they  desire,  all  for 'one 
fare.  Such  a  system  operated  by  electric  motors  would  be  a  finan- 
cial success,  where  a  line  like  the  third-rail  between  Hartford  and 
New  Britain  is  a  failure  in  the  true  sense.  Many  other  similar  ex- 
amples might  be  given,  but  this  indicates  the  future  electrical  de- 
velopment of  our  steam  railroads  to  enable  their  benefiting  from 
the  enormous  increase  in  traffic  that  is  possible  to  "induce"  by 
adopting  the  operative  methods  of  our  present  "trolley"  roads 
and  approaching  them  in  location,  with  the  added  advantage  of 
their  own  right  of  way  between  centers  of  population  where  higher 
speeds  can  be  maintained  than  is  now  possible  on  street  railways. 

It  might  be  said,  with  apparent  justice,  that  there  are  cases 
where  a  steam  road  has  been  seriously  injured  by  an  electric  paral- 
lel and  that  these  cases  disprove  our  contention.  There  are  how- 
ever, exceptions  to  every  rule  which  "prove  them."  An  examina- 
tion of  such  cases  will  almost  always  lead  to  the  conclusion  that 
the  steam  railroad  was  disadvantageous^,  poorly,  or  even  badly, 
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located  for  local  traffic,  and  naturally  would  not  prove  profitable 
until  such  time  had  elapsed  as  enabled  developing  and  populating 
the  region  immediately  contiguous  to  the  line.  Under  such  cir- 
cumstances a  "trolley  parallel"  which  was  located  more  nearly 
along  the  natural  artery  of  travel  would  seriously  cripple  the  steam 
road  although  it  might  be  just  emerging  from  barren  years  to 
those  of  greater  fruit. 

An  example  of  the  effect  of  a  "trolley  parallel"  upon  such  a 
road  is  shown  in  Table  No. 3  and  Fig.  4;  they  speak  for  themselves. 
While  the  gross  receipts  given  in  Table  No.  3  and  Fig.  4  include  all 
receipts  (passenger,  freight,  express,  mails,  etc.),  the  effect  of  trol- 
ley competition  is  nevertheless  distinctly  and  relatively  shown,  for 
the  trolleys  carried  nothing  but  passengers,  so  that  the  loss  of 
freight,  express,  mails,  etc.,  must  have  been  very  slight  losses  to 
the  steam  road.  The  horse  railways  from  Philadelphia  to  German- 
town,  Pa.,  were  electrified  during  1895-96.  It  is  believed  the 
future  will  undoubtedly  bear  out  the  position  taken  in  this  paper. 

(Note. — This  article  was  prepared  .early  in  1899;  data  for  that 
year  and  1900  now  just  at  hand  confirm  the  various  judgments 
above  expressed.) 



The  Portsmouth-Rye  Beach  Electric  Railway  * 


BY  G.  M.  TOMPSON 


In  the  fall  of  1897  the  Boston  &  Maine  Railroad  decided,  after 
acquiring  the  charter  of  the  Portsmouth  (N.  H.)  Horse  Railroad, 
to  construct  a  single-track  system  of  street  railway  to  be  elec- 
trically operated  by  overhead  trolley  in  the  city  of  Portsmouth, 
and  in  the  towns  of  Rye  and  North  Hampton,  N.  H.  The  old  city 
of  Portsmouth  is  situated  near  the  mouth  of  the  Pisquataqua 
River,  and  the  district  served  is  one  of  the  most  beautiful  summer 
resorts  of  the  New  England  Coast,  combining  all  the  advantages  of 
ocean  and  country  attractions.  Well-appointed  hotels  and  cottages 
line  the  coast,  and  the  drives  into  the  interior  are  unsurpassed  for 
good  roads  and  beauty  of  scenery.  These  attractions  cause  a  large 
influx  of  visitors  each  summer.  The  farmers  of  the  locality  are 
well-to-do,  as  the  neat  buildings  and  thoroughly  cultivated  fields 
attest  . 

The  people  of  this  section  had  no  means  of  reaching  the  city 
of  Portsmouth,  their  market,  except  by  teams,  and  for  this  reason 
the  summer  business  was  not  developed  to  its  highest  point.  Ports- 
mouth is  but  one  and  one-half  hours  from  Boston  by  the  Eastern 
Division  of  the  Boston  &  Maine  Railroad,  while  the  Portsmouth 
&  Dover  Railroad,  the  Concord  and  Conway  Divisions  of  the 
same  system,  all  have  their  termini  there. 

It  was  believed  that  if  rapid  and  comfortable  transportation  was 
provided  to  connect  Portsmouth  with  the  ocean  front,  many  more 
people  would  be  attracted  to  the  locality,  and  the  result  has  proven 
this  belief  well  founded.  The  line  was  laid  out  by  G.  M.  Tompson, 
and  the  plans  show  the  country  lying  between  the  steam  railroad,  3 
miles  from  the  coast,  and  the  ocean,  with  all  highways,  hotels, 
dwellings,  etc.  The  company  laid  its  plans  with  the  view  of  serv- 
ing the  maximum  possible  population.  In  Portsmouth  the  streets 
are  very  narrow,  and  in  most  cases  the  track  was  located  in  the 
middle  of  the  street,  leaving  just  sufficient  room  for  teams  to  pass 
on  either  side.  Since  the  road  has  been  put  in  service  very  little 
trouble  has  arisen  from  this  fact.  The  track  in  the  city  was  con- 
structed of  90-lb.  girder  rail,  with  oak  cross-ties  and  broken  stone 
ballast,  surfaced  and  rolled  into  macadam.  The  macadam  sur- 
facing small  stone  and  granite  dust  were  used,  being  well  saturated, 
while  rolling.  The  granite  dust  made  a  first-class  binder,  and  time 
has  shown  it  to  be  better  than  trap  rock  to  prevent  'rutting'  by 
heavy  wagons  on  the  outside  of  the  rails.  All  sharp  curves  were 
double-guarded.  Wharton  &  Pennsylvania  Steel  Company  switches 
were  used.  The  overhead  system  was  span  construction,  iron  poles 
being  used  in  the  compact  portions  of  the  city,  the  balance  being 
of  natural  oak  or  chestnut.  There  were  about  6  miles  of  this 
construction  in  the  city.  The  highways  between  Portsmouth  and 
North  Hampton  were  narrow  and  crooked,  with  many  bad  grades. 
It  was  decided  to  get  as  good  alignment  and  grade  as  possible. 
When  the  plans  and  profiles  were  completed,  conference  was  had 
with  the  town  officials  to  make  arrangements  with  them  for  widen- 
ing, straightening  and  changing  grades  of  the  highways.  These 
officials  co-operated  heartily,  and  the  improvements  were  agreed 
upon,  with  the  result  that  the  track  was  located  on  the  side  of  the 
highway,  and  in  all  cases  more  room  was  given  to  the  public  than 
they  had  before  the  road  was  constructed,  and  the  line  had  a  max- 
imum of  straight  line  with  easy  curves  and  grades.  The  expense 
of  these  improvements  was  mostly  borne  by  the  company,  and  gen- 

*  Abstract  of  lecture  given  before  the  Massachusetts  Street  Railway  Asso- 
ciation. 


eral  satisfaction  is  expressed  by  the  citizens  of  Portsmouth,  Rye 
and  North  Hampton  over  the  new  line. 

On  the  highways  the  track  construction  was  of  30-ft.  and  60-ft. 
60-lb.  T-rail,  with  continuous  and  Weber  rail-joints,  double  bond- 
ing oak  cross:ties,  and  gravel  ballast.  The  ballast  was  18  ins.  thick 
and  of  superior  quality.  Much  attention  was  given  to  drainage. 
The  highway  was  sloped  from  the  track  with  a  slight  pitch  to  the 
opposite  side.  Two  pile  trestle  bridges,  each  500  ft.  long,  were  con- 
structed of  oak  piles,  hard-pine  stringers  and  ties,  with  guard  ties 
and  guard  rails.  Shelter  stations  were  placed  at  crossroads.  Tele- 
phones were  placed  at  termini  and  turnouts,  and  the  road  is  op- 
erated throughout  by  a  train  despatcher. 

At  highway  crossings  hot  tar  concrete  was  used  in  place  of 
planking.  Oak  and  chestnut  poles  and  Croghead  flexible' brackets 
were  used  in  the  construction  of  the  overhead  system.  The  cen- 
tral power  station  is  located  on  tidewater  in  Portsmouth,  with  a 
storage  battery  at  Rye  Centre,  7  miles  distant. 

The  battery  is  composed  of  264  "G-21"  cells,  and  was 
installed  by  the  Electric  Battery  Company,  of  Philadelphia.  Its 
capacity  is  800  amps.,  or  the  low  rate  at  550  volts.  The  battery 
feeds  beyond  Rye  Centre  during  the  day,  and  at  night,  when  the 
Portsmouth  plant  is  shut  down,  it  feeds  back  toward  the  city.  It 
is  operated  through  a  shunt  booster  in  the  power  station,  and  is  con- 
trolled through  a  two-panel  switchboard  at  Rye  Centre,  which  is 
equipped  with  a  recording  wattmeter,  circuit  breakers,  switches,  etc. 
No  attendance  is  required  in  the  battery  house,  but  an  electric 
bell  circuit  runs  to  the  postmaster's  house  in  connection  with  the 
circuit  breaker.  This  official  attends  to  the  readings  of  acid,  speci- 
fic gravity,  voltage  and  watt-hours  input  and  output.  One  panel  is 
used  for  feeders,  the  other  for  the  battery,  and  the  plant  is  well 
equipped  with  supplies,  tools,  lead-burning  outfit,  etc. 

Power  is  transmitted  by  aluminum  and  copper  feeders.  The 
permanent  way  was  brought  as  near  steam-road  construction  as  pos- 
sible. 

In  closing,  Mr.  Tompson  stated  his  belief  that  both  steam  and 
electric  roads  have  their  particular  fields  of  usefulness.  In  many 
cases  the  electric  road  stimulates  the  steam  road's  traffic  by  feeding 
its  trunk  line.  He  stated  that  between  points  far  apart,  with  long- 
interval  train  service,  the  steam  road  was  preferable,  but  for  local 
service  from  town  to  town,  with  frequent  cars  stopping  on  signal, 
with  low  fares  and  easier  accessibility,  the  honors  lay  with  the 
electric  road,  which  gives  better  service  than  a  few  high-speed 
trains  with  long  distances  between  stops.  To  give  good  local  and 
express  service  with  an  electrically  operated  trunk  line  at  least 
four  tracks  are  necessary,  especially  when  freight  handling  is 
considered.  The  advantage  of  lower  original  electric  railway  first 
cost  is  a  powerful  argument  with  the  investor  who  compares  elec- 
tric and  steam  roads  with  a  view  to  building. 

Mr.  Tompson  also  believed  that  signals  for  high-speed  electric 
service  are  at  present  inadequate,  and  gave  as  his  opinion  that  both 
the  steam  locomotive  and  the  electric  motor  will  increase  their  use- 
fulness, each  in  its  particular  field. 


Controversy  in  Newton,  Mass. 


The  controversy  between  the  Waltham  Street  Railway  Com- 
pany and  the  Newton  Street  Railway  Company,  which  was  re- 
cently mentioned  in  these  columns,  has  reached  a  stage  where  the 
petition  for  a  franchise  has  appeared  in  the  Waltham  Board  of  Al- 
dermen for  the  fourth  time.  Three  times  already  the  Aldermen 
have  granted  the  Waltham  Company's  petition,  and  three  times 
the  Railroad  Commissioners  of  Massachusetts  have  refused  to  ap- 
prove the  location  as  granted.  Both  companies  are  petitioning  for 
the  right  to  lay  tracks  and  operate  cars  in  Main  Street.  The 
contest  was  begun  in  1900,  when  both  companies  were  inde- 
pendent. The  charter  of  the  Waltham  Company  has  expired,  and 
it  is  doubtful  if  it  can  prove  any  legal  status,  although  it  is  said  to 
have  spent  $100,000  in  Waltham  and  never  operated  a  car.  The 
Newton  Company  has  been  absorbed  by  the  Boston  &  Suburban 
Electric  Company.  The  Aldermen  voted  to  lay  the  petitions  of 
the  two  companies  on  the  table  until  such  time  as  both  may  be 
taken  up  together,  pending  the  action  of  the  Massachusetts  Legis- 
lature in  renewing  the  Waltham  Company's  charter. 



A  special  press  despatch  from  Chicago,  dated  March  24,  stated 
that  General  Counsel  W.  W.  Gurley  and  President  John  M.  Roach, 
of  the  Chicago  Union  Traction  Company,  had  gone  to  New  York 
to  confer  with  New  York  interests  in  regard  to  the  recent  trans- 
fer decision  affecting  the  Union  Traction  Company  and  the  Con- 
solidated Traction  Company.  The  report  also  said  that  the  entire 
Chicago  traction  situation  would  be  gone  over  while  Messrs. 
Roach  and  Gurley  were  in  New  York. 
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Electric  Shocks 


The  subject  of  the  physiological  effect  of  electric  shocks  on  the 
human  body  was  considered  at  a  meeting  of  the  Institution  of 
Electrical  Engineers  of  Great  Britain,  held  in  London  Feb.  27. 
Three  papers  were  presented  on  this  topic,  viz.,  "Electric  Shocks," 
by  F.  B.  Aspinwall;  "Electric  Shock  and  Legislation  Thereon," 
by  Gen.  C.  E.  Webber,  past  president,  and  "Electric  Shocks  at 
Five  Hundred  Volts,"  by  A.  P.  Trotter. 

Mr.  Aspinwall  considered  the  question  of  individual  temperament 
and  condition  as  affecting  the  susceptibility  of  persons  to  shock, 
and  gave  it  as  his  own  opinion  that  not  only  are  different  people 
differently  affected,  but  the  same  person  under  different  conditions 
does  not  feel  the  same  sensations  from  the  same  shock.  He  first 
considered  the  effect  of  disease,  and  cited  cases  where  persons 
suffering  from  kidney  trouble  proved  abnormally  sensitive  to 
electric  shock.  This  he  attributed  to  the  fact  that  the  skin  in 
removing  impurities  from  the  body  had  a  lower  resistance  than 
normal.  On  the  other  hand,  he  believed  that  certain  other  dis- 
eases, as  for  instance  weak  intellect,  might  give  a  partial  immunity 
from  shock.  A  heavy  perspiration  in  some  cases  might  render  a 
person  less  sensitive  to  the  shock,  if  the  perspiration  acted  as  a 
shunt  for  the  current.  Again,  he  believed  that  a  man  when  drunk 
is  less  liable  to  be  fatally  injured,  and  that  sleep  gives  considerable 
immunity  from  shock.  Several  instances  of  both  conditions  were 
cited. 

Mr.  Aspinwall  then  considered  the  effect  of  the  path  of  the 
current  through  the  body,  and  referred  to  several  cases  where 
similar  shocks  were  received  on  the  right  and  left  hand  sides  of 
the  body,  and  in  which  those  on  the  left-hand  side  proved  much 
more  serious  than  those  on  the  right.  The  question  of  contact, 
however,  he  considered  more  important  than  any  other  fact,  and 
entered  this  subject  in  considerable  detail.  He  stated  that  he  had 
made  tests  of  the  resistance  of  persons  when  holding  a  No.  20  B. 
W.  G.  copper  wire  between  the  finger  and  thumb  of  each  hand,  and 
afterward  when  these  two  wires  were  connected  to  two  pennies  held 
in  the  same  way.  With  the  pennies  the  resistance  was  20,000  ohms 
lower  owing  to  the  better  contact.  With  moist  skin  the  contact 
was  of  course  even  better.  He  also  believed  that  the  moistness 
of  the  skin  reduces  the  chance  of  burning,  as  it  insures  better  con- 
tact. The  effects  of  direct  and  alternating  current  were  then 
considered.  That  of  the  former  is  to  knock  the  victim  down, 
while  that  of  the  latter  seems  to  draw  him  closer  together.  The 
direct  current,  however,  will  break  a  fault  down  quicker,  and  this 
undoubtedly  has  some  effect  when  a  shock  is  received.  On  the 
other  hand,  more  burning  will  take  place  with  a  direct  current, 
and  this  he  considered  a  protection  as  it  increased  the  resistance 
unless  carried  to  an  extreme,  when  it  might  itself  cause  death. 
Below  600  volts,  independent  of  the  nature  of  the  supply,  the 
speaker  considered  that  conditions  must  be  abnormally  favorable 
to  cause  death,  and  between  600  volts  and  1000  volts  the  conditions 
must  be  favorable.  The  liability  to  fatal  accident  with  higher  volt- 
ages depended  on  the  circumstances. 

General  Webber's  paper  discussed  the  number  of  accidents 
which  had  been  caused  by  shocks  and  the  legislation  on  the  sub- 
ject. The  records  from  1880  to  1890  were  quoted  to  show  that 
during  this  period  only  thirty-eight  persons  suffered  death  from 
electric  shock,  and  of  these  only  two  occurred  within  a  power 
station.  General  Webber  thought  the  precautions  required  by 
law  were  too  stringent. 

Mr.  Trotter's  paper,  which  was  confined  to  shocks  of  500  volts, 
is  printed  below: 

MR.  TROTTER'S  PAPER. 

A  good  deal  of  misapprehension  exists  as  to  the  circumstances 
under  which  shocks  at  500  volts  may  be  felt,  or  the  conditions 
which  may  lead  to  serious  consequences.  The  electric  pressure  of 
500  volts  has  become  well  established  as  the  standard  for  electric 
traction,  but  apparatus  designed  for  this  pressure  can  be  arranged 
to  take  another  100  or  150  volts  without  appreciable  alteration. 
Considerations  of  commercial  standardization  seem  to  set  the  limit 
for  working  at  about  600  volts;  and  it  is  fortunate,  from  the  point 
of  view  of  safety,  that  no  further  extension  of  pressure  under  ordi- 
nary conditions  is  likely  to  be  needed. 

Since  in  a  few  cases  shocks  at  500  volts  have  been  fatal,  news- 
papers have  not  hesitated  to  argue  from  the  particular  to  the  gen- 
eral, and  have  assumed  that  all  such  shocks  involve  serious  injury, 
if  not  death.  For  once  they  are  in  good  company:  the  technical 
press  and  eminent  practical  electric  traction  engineers  seem  to 
have  a  horror  of  500  volts.  Such  horror  has  its  wholesome  side, 
but  ignorance  brought  face  to  face  with  imaginary  horror  may 
result  in  panic.  Modern  journalistic  sensationalism  has  made  the 
most  of  the  accident  which  occurred  in  Liverpool  in  February, 
1901,  and  such  was  the  scare  that  months  afterward,  when  a  harm- 


less necessary  trolley  wire  fell  on  a  tramcar,  passengers,  not  only 
jumping  to  the  conclusion  that  they  were  threatened  with  a  hide- 
ous death,  jumped  to  the  ground  and  sustained  serious  injuries. 
Irresponsible  correspondents  have  suggested  in  the  newspapers 
that  to  fall  on  the  electric  rails  of  the  Central  London  Railway  is 
to  be  grilled  alive;  they  knew  no  better.  But  when,  during  the 
inspection  of  the  last  extension  of  the  City  and  South  London 
Railway,  I  stood  on  the  rails  in  wetted  boots,  and  sat  on  the  live 
conductor  and  slapped  the  running  rails  with  my  bare  hands, 
engineers,  electricians,  railway  employees  and  others  who  ought 
to  know  better  were  surprised,  and  spoiled  the  effect  of  my 
demonstration  by  suggesting  that  I  was  peculiarly  insusceptible 
to  shocks. 

A  pressure  of  300  volts  was  used  at  first  for  electric  traction, 
but  when  afterward  it  was  taken  up  and  developed  by  Americans, 
they  settled  by  experimenta  in  coporibus  vilibus,  that  a  pressure  of 
500  was  high  enough  for  economy  and  not  too  high  for  safety. 
The  chief  object  of  this  paper  is  to  record  a  few  experiments  and 
to  discuss  the  conditions  under  which  shocks  at  500  volts  are 
devoid  of  danger. 

The  subject  may  be  divided  into  three  parts:  (1)  The  physio- 
logical and  electrical  conditions;  (2)  the  dangers  connected  with 
trolley  wires;  (3)  The  dangers  of  third  rails  of  electrical  railways. 

Physiological  and  Electrical. — In  dealing  with  the  first  part,  I 
need  but  barely  allude  to  physiological  matters,  but  will  refer  first 
to  the  current,  then  to  resistances,  and  lastly  to  pressure.  The  sen- 
sation may  be  a  prick,  a  pleasant  tingle,  a  hot  burning  or  a  convuls- 
ive shock.  The  sensation  does  not  depend  directly  on  the  actual 
current,  but  on  the  current  density.  With  4  or  5  sq.  ins. 
(30  sq.  cms)  of  contact  between  dry  metal  and  bare  skin  (for  ex- 
ample, grasping  a  trolley  wire),  a  steady  continuous  current  of  1 
or  2  milliamps.  is  hardly  perceptible.  From  3  to  8  milliamps.  are 
easily  supportable,  above  10  milliamps.  is  painful,  and  above  35 
milliamps.  almost  unendurable.  A  larger  current  than  20  milli- 
amps. is  seldom  used  for  medical  applications.  Every  electrical 
engineer  is  familiar  with  the  sharp  pricking  shock  given  by  a  fine 
wire.  In  that  case  the  current  density  is  very  high,  but  the  current 
is  so  small  that  little  else  than  the  tactile  nerve  endings  in  the  skin 
are  stimulated.  With  larger  currents  and  more  surface  muscular 
contractions  are  added  to  the  tactile  sensations,  especially  if  the 
current  is  at  all  unsteady.  The  electrical  phenomena  of  nerve  and 
muscle  have  been  studied  by  physiologists.  They  are  rather  com- 
plicated, and  do  not  concern  the  general  purpose  of  this  paper. 

Alternating  currents  seem  to  be  about  four  or  five  times  more 
painful,  but  the  sensation  is  of  a  different  character.  I  have  no 
knowledge  of  the  relative  danger  of  alternating  and  of  continuous 
currents,  and  no  further  reference  will  be  made  to  alternate  cur- 
rents in  this  paper. 

It  is  difficult  to  make  any  exact  determination  of  the  relation 
between  current  density  and  sensation.  More  than  about  14 
milliamps.  of  steady  continuous  current  at  the  finger  tip,  making 
a  poor  contact  of  about  1-6  of  a  sq.  in.  (1  sq.  cm)  is  unendurable, 
but  35  milliamps.  from  boot  to  boot,  nearly  the  whole  of  the  soles 
o  fthe  feet  being  in  contact,  is  much  less  painful.  Under  pro- 
longed shock  the  current  increases,  owing  to  a  fall  of  resistance, 
but  that  does  not  concern  accidental  shocks. 

Passing  now  to  resistances,  the  resistance  from  finger  tip  to 
finger  tip  on  dry  metal  and  under  100  volts  is  about  20,000  ohms. 
It  varies  a  little  with  the  volts,  decreasing  at  high  pressures.  Two 
coins  nipped  in  the  terminals  of  an  Evershed  ohmmeter  serve  very 
well  for  electrodes.  This  finger-tip  resistance  is  of  considerable  im- 
portance in  connection  with  accidental  light  contacts  at  high  pres- 
sures. The  resistance  is  almost  all  at  the  skin.  The  thin  skin  on 
the  inside  of  the  wrist  is  much  more  sensitive  than  that  of  the 
palm  of  the  hand.  The  difference  between  the  resistance  from 
finger  to  finger  of  one  hand  and  between  one  finger  of  each  hand 
is  inappreciable.  The  resistance  from  hand  to  hand  when  grasping 
two  pieces  of  dry  trolley  wire  is  about  5000  ohms;  different  individ- 
uals vary  a  good  deal,  probably  owing  to  the  dryness  of  the  skin;  I 
have  found  it  as  high  as  14,000  ohms.  The  resistance  between  the 
body  and  the  earth  or  an  iron  rail  through  the  sole  of  the  foot, 
stocking  and  boot  is  of  considerable  importance  in  connection  with 
electric  railways.  I  find  that  the  resistance  from  boot  to  boot, 
the  boots  being  dry  and  without  nails,  varies  from  45,000  ohms 
to  more  than  200,000  ohms.  The  lowest  of  measurements  on 
twenty-five  different  persons  made  with  500  volts  gave  25,000 
ohms.  Boots  worn  into  holes  and  wetted  by  walking  on  wet  pave- 
ment gave  only  13,000  ohms.  The  values  for  resistance  of  the 
human  body  given  in  medical  works  are  of  little  use  for  the  pres- 
ent purpose,  for  care  is  taken  as  a  rule  to  facilitate  the  passage 
of  the  current.  "Under  conditions  of  medical  practice,  and  using 
moistened  electrodes,  the  resistance  of  the  body,  when  the  skin 
is  well  wetted  with  warm  water,  is  about  2000  ohms  or  3000  ohms, 
that  is  to  say,  an  electromotive  force  of  12  volts  (eight  Leclanche 
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cells)  will  pass  a  current  of  4  to  6  milliamps."  ("Medical  Elec- 
tricity," Lewis  Jones,  p.  194.)  Most  of  the  measurements  of  re- 
sistance which  I  have  given  were  made  with  100  to  500  volts,  and 
are  calculated  from  the  milliamperes  which  passed.  Taking  the 
information  which  I  have  already  given  about  the  effect  produced 
by  various  currents,  it  follows  that  the  mere  touching  of  dry 
metal  at  100  volts,  finger  to  finger,  gives  hardly  any  sensation, 
but  with  a  larger  contact  a  shock  is  felt.  At  200  volts  a  light 
touch  gives  an  unpleasant  prick,  but  the  current  through  a  firm 
contact  is  about  12  to  18  milliamperes,  which  most  people  can 
bear  without  considerable  pain,  especially  if  the  contact  be  gradu- 
ally made  and  broken.  There  is  no  after  effect;  the  sensation  is 
very  similar  to  that  of  heat. 

To  grasp,  with  bare  hands,  two  pieces  of  metal  at  500  volts 
would  give  a  very  painful  shock,  but  a  light  and  quick  touch  is 
no  worse  than  the  shock  from  a  half-pint  Leyden  jar,  an  experience 
more  familiar  to  schoolboys  than  to  engineers.  A  500-volt  shock 
may  be  described  as  worse  than  touching  a  kettle  of  boiling  water, 
not  so  bad  as  touching  a  red-hot  poker,  about  the  same  as  touch- 
ing a  soldering  iron  at  working  heat,  or  as  when  an  inexperienced 
blacksmith's  boy  picks  up  a  black-hot  horseshoe.  These  shocks  are 
common  incidents  in  the  daily  work  of  a  careless  lineman;  nearly 
all  those  who  are  practically  engaged  in  electric  traction  work  re- 
ceive more  shocks  than  they  like,  but  they  agree  that  they  might 
reduce  the  number  by  taking  more  care.  This  is  an  important 
measure  of  the  severity  of  such  shocks,  and  perhaps  the  only  one* 
which  will  be  appreciated  by  those  members  of  the  public  who 
do  not  care  to  try  for  themselves.  In  such  brief  shocks  the  mus- 
cular sensations  probably  mask  the  contact  sensations,  but  a  bad 
500-volt  shock  burns  the  skin. 

Cases  of  fatal  accident  from  500  volts  are  so  rare  that  the 
conditions  can  only  be  guessed  at.  If  the  skin  resistance  be 
reduced  by  moisture,  especially  if  salt  or  chemicals  be  present, 
and  if  the  contact  be  large  and  prolonged,  100  volts  may 
be  fatal.  While  repairing  an  arc  lamp  in  a  steam  washing  factory 
at  Bradford,  in  1899,  a  man  is  said  to  have  been  killed  by  a  shock 
at  225  volts;  a  fatal  accident  occurred  in  Germany  with  about  300 
volts,  but  a  man  may  be  choked  by  a  crust  of  bread  under  excep- 
tional conditions.  The  death  of  a  man  by  blood  poisoning  aris- 
ing from  a  burn  caused  by  a  short-circuit  on  the  Central  London 
Railway  in  December,  1900,  does  not  concern  us;  a  death 
occurred  on  the  Metropolitan  Railway  in  Paris,  when  a  plate- 
layer fell  and  remained  fallen  on  the  third  rail  of  500  volts, 
but  the  case  to  which  so  much  attention  has  been  drawn,  and 
which  has  caused  such  a  scare,  is  the  accident  in  Pembroke  Place, 
Liverpool.  Instead  of  the  present  system  of  well-earthed  guard 
wires,  an  attempt  was  made  to  keep  fallen  telegraph  wires  from 
touching  the  trolley  wire,  and  the  attempt  was  unsuccessful. 
Nearly  fifty  wires  fell  in  a  tangle  across  the  street  and  lay  on  the 
trolley  wire,  which  did  not  break.  The  passers-by  in  the  street 
upon  whom  they  fell  escaped  with  a  few  shocks.  It  was  dark 
and  snowing,  and  a  salted  slush  lay  on  the  street.  Two  men 
walked  blindly  into  the  wires  and  were  entangled,  and,  struggling, 
became  entangled  the  more.  The  current  was  not  cut  off  for 
nearly  half  an  hour.  Here  was  a  lamentable  combination  of  seven 
circumstances:  (1)  The  unusual  conditions  of  weather,  the  snow 
freezing  to  the  wires  as  it  fell.  (2)  Failure  of  the  wood  strip  (which 
is  still  extensively  used  on  the  Continent)  to  act  as  a  guard. 
(3)  The  large  number  of  wires,  the  long  span  (375  ft.)  ant?  the 
tangle  in  which  they  fell.  (4)  The  salt  slush  of  snow  in  the  street. 
(5)  The  darkness  and  invisibility  of  the  wires.  (6)  Failure  of  the 
police  telephone  signal  service.  (7)  The  delay  of  25  or  30  minutes 
before  the  current  was  cut  off.  If  any  one  of  these  seven  causes 
had  been  absent  it  is  probable  that  the  fatal  results  would  not 
have  occurred.  It  is  practically  impossible  that  such  an  accident 
can  occur  again  in  Liverpool,  for  the  telephone  wires  which 
crossed  the  tramways  have  been  either  diverted,  placed  under- 
ground, or  cabled  at  a  great  expense  to  the  Corporation,  and  a 
considerable  number  of  the  Postal  Telegraph  wires  have  been 
satisfactorily  altered.  I  am  tempted  to  digress 'into  the  question 
of  guard  wiring,  but  this  paper  must  be  confined  to  shocks,  and  I 
hope  that  the  discussion  will  be  similarly  restricted. 

Dangers  Connected  with  Trolley  Wires. — Neither  the  man  in 
the  street  nor  a  man  on  a  car  runs  any  risk  of  taking  500  volts 
skin  to  metal.  On  several  occasions  during  inspections  of  tram- 
ways, when  a  trolley  wire  has  been  within  reach  from  the  top  of 
a  car,  I  have  grasped  it  with  both  hands,  and  with  more  or  less 
difficulty  I  have  persuaded  others  to  do  the  same.  In  each  case 
the  weather  was  fine,  the  car  dry,  and  no  shock,  not  even  the  least 
sensation,  was  perceptible.  To  show  that  there  was  no  trick  I 
have  grasped  the  hand  rail  and  flicked  the  trolley  wire  with  a 
finger;  the  shock  is  trifling.  It  follows,  therefore,  that  if  a  live 
trolley  wire  fall  on  a  crowded  car,  although  it  may  give  alarming 
flashes  when  it  touches  a  hand  rail,  or  tramway  rail,  the  chances 


of  a  shock  on  a  fairly  dry  day  are  nothing  compared  to  the  obvious 
mechanical  injuries  which  might  be  occasioned.  Trolley  wires  do 
fall,  and  trolley  wires  are  very  properly  excluded  from  the  leading 
cities  of  the  world- — London,  Paris,  Vienna,  New  York,  Buda 
Pest,  etc.,  but  as  yet  the  damage  done  by  the  falls  has  not  been 
electrical.  A  trolley  wire  is  an  obvious  thing;  it  sometimes 
springs  back  in  large  coils,  but  it  generally  falls  and  lies  still  or 
hangs,  and  is  regarded  with  a  prudent  solicitude  which  this  paper 
is  not  intended  to  remove.  But  on  a  dry  or  frosty  day  anyone 
with  tolerably  good  boots  may  fearlessly  touch  the  live  end  even 
if  he  stand  on  the  rail.  I  would  not  publish  this  statement  had  I 
not  tried  the  experiment  on  some  dozen  persons,  the  majority 
being  women  and  children.  My  son,  seven  and  one-half  years  old, 
stood  on  a  rail  and  played  with  wires,  there  being  500  volts  be- 
tween rail  and  wires.  The  current  was  less  than  milliamp.,  and 
he  felt  nothing.  His  boots  were  new.  A  fallen  telephone  wire  is 
not  so  obvious;  it  does  not  stop  the  traffic;  it  is  apt  to  writhe 
and  to  coil  round  a  person.  Should  he  fall  on  the  rails  the  short- 
circuit  might  severely  burn  him.  With  wet  boots  and  ground 
the  conditions  are  different.  Standing  on  damp  granite  setts  in 
rather  damp  boots,  and  grasping  a  trolley  wire,  I  found  the  cur- 
rent was  15  milliamps.;  the  sensation  was  by  no  means  unendur- 
able; brief  touches  gave  sharp  pricks.  Standing  on  a  rail  in- 
creased the  current  to  20  milliamps.  With  old  boots  worn  into 
holes,  and  after  walking  a  couple  of  miles  on  wet  pavement, 
standing  on  a  rail  and  grasping  a  trolley  wire  gave  35  milliamps. 
I  took  this  for  several  seconds,  and  I  should  be  sorry  to  take  more. 
I  broke  contact  cautiously  by  raising  the  boot  on  one  edge. 
There  was  no  after  affect;  the  sensation  was  merely  that  of  heat, 
as  though  the  trolley  wire  were  hot.  Spilling  half  a  bucketful  of 
water  on  the  ground  increased  the  shock  intolerably.  I  am  in- 
clined to  attribute  this  to  the  better  contact  between  boot  and 
earth  rather  than  to  decreased  resistance  of  the  earth  (in  this  case 
granite  setts).  Three  others  tried  the  experiments  with  me,  and 
as  far  as  we  are  able  to  compare  experiences  I  am  satisfied  that 
I  am  not  relatively  insusceptible  to  shocks. 

Besides  the  fall  of  trolley  wires,  either  on  a  car  or  in  the  street, 
there  are  roundabout  and  unlikely  ways  in  which  shocks  may  be 
conveyed  to  unsuspecting  persons.  For  example,  a  lineman  on 
a  ladder,  and  somehow  making  a  good  earth,  holding  a  wire 
while  its  broken  end  or  a  careless  sag  touches  a  trolley  wire;  but 
the  discussion  of  such  accidents  belongs  to  the  subject  of  guard 
wires. 

Dangers  Connected  with  Third  Rails. — The  first  time  I  stepped 
on  the  live  rail  of  a  third-rail  railway  I  clutched  the  engineer  lest 
my  legs  should  give  way  under  the  shock;  but  I  felt  nothing.  I 
went  to  where  some  water  stood  half  an  inch  deep  on  a  cement 
floor,  and  "marked  time"  for  two  and  a  half  minutes.  With  cau- 
tion I  stepped  on  the  live  rail  and  then  on  one  of  the  running  rails, 
felt  nothing,  stooped  down  and  touched  the  running  rail  while 
standing  with  both  feet  on  the  running  rail.  I  felt  a  slight  tingle, 
which  my  subsequent  experiments  lead  me  to  think  was  produced 
by  a  current  of  about  6  milliamps.  To  sit  on  the  live  rail  without 
touching  the  running  rails  was  easy,  and  I  cautiously  flicked  the 
running  rail,  then  touched  it,  and  then  laid  my  hands  flat  on  it 
without  the  slightest  sensation.  In  the  light  of  the  figures  I  have 
given  this  is  not  at  all  surprising,  and  I  have  invited  several  others 
to  try  the  experiment,  with  the  same  negative  result.  Of  course 
the  result  depends  on  the  dryness  of  the  clothes.  The  resistance 
of  dry  cloth  is  very  high.  After  walking  in  the  wet  for  about  an 
hour  with  sound  but  not  thick  shoes  I  stepped  on  500-volt  rails 
and  felt  nothing,  but  on  touching  with  the  finger  I  received  a 
smart  shock,  perhaps  30  milliamps.  I  have  already  stated  that  with 
old  worn-out  wet  boots  the  resistance  was  only  13,000  ohms. 
This  was  found  with  only  400  volts.  Standing  on  rails  in  my 
laboratory,  the  rails  being  connected  to  the  outers  of  the  West- 
minster Company,  I  could  just  support  the  current  of  about  30 
milliamps.  The  sensation  was  almost  precisely  like  standing  on 
hot  steam  pipes.  It  was  easy  to  turn  it  on  gradually  by  beginning 
and  ending  with  the  edge  of  the  sole.  The  shock  would  of  course 
be  very  alarming  to  anyone  who  was  not  expecting  it.  There  was 
no  perceptible  after  effect.  Ordinary  nails  in  the  heels  of  boots 
make  no  difference,  but  hob-nails  give  uncertain  pricking  stings 
which  are  rather  painful,  but  under  no  circumstances  need  they 
be  sustained. 

Until  I  tried  these  experiments  I  must  confess  that  I  did  not 
enjoy  the  walks  which  I  have  some  times  taken  in  "tube"  railways 
during  inspections  by  the  light  of  oil  lanterns,  but  now,  with  dry 
boots,  I  take  no  care  whatever.  It  is  very  desirable  that  the  live 
rails  of  third-rail  railways  should  be  guarded  by  planks  to  prevent 
short-circuits  by  tools,  etc.,  and  to  make  it  less  easy  for  a  person 
falling  on  the  rails  to  make  contact  with  bare  skin.  While  ex- 
perience has  shown  that  a  person  so  falling  may  receive  a  serious 
and  even  fatal  shock,  this  can  only  occur  if  he  make  contact  with 
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both  a  live  rail  and  a  running  rail  with  bare  skin  or  thoroughly 
wetted  clothes,  and  if  he  lie  there  for  a  time.  As  to  the 
length  of  this  time  we  know  nothing,  but  so  long  as  the  fall  has 
not  injured  the  person,  so  that  he  cannot  rise,  it  is  very  improb- 
able that  the  shock  would  be  maintained.  A  platelayer  in  the 
open  yard  of  the  Waterloo  and  City  Railway  once  accidentally  sat 
on  the  third  rail,  and  made  the  circuit  through  his  feet  on  wet 
ground;  he  shouted,  and  was  pulled  off  by  his  mates.  The  con- 
traction of  the  muscles  prevented  him  from  rising.  He  could 
probably  have  rolled  over  and  so  released  himself.  He  was  back 
at  work  again  in  a  few  minutes. 

Numerous  accidents  to  horses  show  conclusively  that  these 
animals  are  peculiarly  susceptible  to  electric  shocks.  Electrical 
conditions  under  which  a  human  being  would  receive  an  un- 
pleasant shock  of  10  to  15  milliamps.  cause  instant  death  to  a 
horse,  and  it  appears  that  horses  are  terrified  under  conditions 
where  a  human  being  would  feel  no  shock.  But  it  must  not  be 
concluded  that  a  given  current  produces  more  effect  on  a  horse 
than  on  a  man.  A  horse  makes  excellent  contact  with  its  shoes, 
and  these  are  well  connected  by  nails  to  its  body.  It  is  probable 
that  the  resistance  is  very  small  and  the  current  very  large;  but 
even  making  this  allowance  the  horse  appears  to  be  more  sus- 
ceptible. 

Conclusion. 

The  dangers  of  electric  shocks  at  500  volts  have  been  much  mis- 
understood, greatly  exaggerated,  and  little  investigated.  The 
pressure  of  500  volts  has  been  deliberately  chosen  by  electrical 
engineers  because  it  is  not  dangerous  under  ordinary  conditions. 
The  conditions  under  which  serious  shocks  are  not  produced  by 
500  volts  are  discussed  in  the  paper,  and  it  is  safe  to  assume  that 
all  shocks  more  serious  than  those  which  are  recorded  are  dan- 
gerous. 

Dry  wood  and  dry  boots  without  large  nails  offer  so  great 
resistance  to  electric  current  that  it  is  perfectly  safe  to  touch  a 
trolley  wire  while  standing  on  a  dry  tramcar,  or  even  while 
standing  on  the  ground,  or  on  the  rails.  Wet  weather  makes  a 
considerable  difference,  but  boots  must  be  very  wet  to  allow 
enough  current  to  pass  to  produce  a  severe  shock. 

Men  engaged  in  electric  traction  work  receive  many  slight  elec- 
tric shocks  at  500  volts,  and  they  might  avoid  most  of  them  by 
taking  more  care.  Dry  clothing  offers  so  great  a  resistance  that 
no  shock  can  be  transmitted  through  it.  The  peculiar  conditions 
under  which  shocks  at  500  volts  have  caused  death  are  discussed, 
and  are  shown  to  be  very  exceptional. 

Experiments  have  been  made  on  some  thirty  persons,  including 
twelve  women  and  six  children,  and  it  is  proposed  to  make  other 
experiments. 

With  sound  dry  boots  hardly  anybody  can  feel  a  shock  when 
standing  on  the  live  rail  of  an  electric  railway  with  one  foot  and 
a  running  rail  with  the  other.  With  damp  or  wet  boots  a  shock 
is  felt,  but  neither  the  sensation  nor  the  degree  of  wetness  of  the 
boots  can  be  measured  accurately.  It  is  not  possible  to  receive 
a  shock  by  sitting  or  lying  on  a  live  rail  so  long  as  the  clothes 
are  dry  and  continuous — that  is  to  say,  so  long  as  the  live  metal 
is  not  touched  by  the  bare  skin. 

■  ♦♦♦  

Proposed  Street  Railway  Tax  in  Minnesota  " 


Auditor  J.  F.  Calderwood,  of  the  Twin  City  Rapid  Transit  Com- 
pany, of  Minneapolis,  recently  addressed  the  Senate  committee  of 
the  whole  of  the  Minneapolis  Legislature  on  the  proposed  Jacobsen 
bill.  This  proposes  to  tax  the  tangible  real  and  personal  property 
of  the  railway  companies,  and  also  its  franchise,  on  the  basis  of 
the  sum  of  the  values  of  the  capital  stock  and  bonded  debt,  less  the 
real  and  personal  property.  The  bill  says :  "The  residue  shall  be 
used  as  the  basis  for  ascertaining  the  value  of  the  franchise,"  and 
"the  amount  so  ascertained  shall  be  deemed  the  value  of  the  fran- 
chise, which  shall  be  subject  to  taxation  in  that  amount  as  such." 

Mr.  Calderwood  points  out  that  at  30  mills  on  a  dollar,  the  tax 
levy  in  the  Twin  Cities,  the  tax  would  be  $962,922.56,  or  over  30 
per  cent  of  the  gross  earnings  of  the  company  for  the  calendar 
year  just  closed. 



The  plan  for  the  construction  of  an  electric  underground  rail- 
way between  Gair  Montfarnasse  and  the  Butte-Montmartre,  Paris, 
has  been  adopted  by  the  municipality,  and  MM.  Berber  et  Jaincot 
have  been  granted  the  concession  for  constructing  the  line.  They 
are  to  carry  out  the  work  at  their  own  risk,  subject  to  a  royalty 
of  one  centime  for  every  passenger  carried.  There  will  be  fifteen 
stations  along  the  line. 


The  Metropolitan  Lease 


The  stockholders  of  the  Metropolitan  Street  Railway  Company, 
of  New  York,  on  March  20  voted  to  ratify  the  lease  of  that  com- 
pany to  the  Interurban  Street  Railway  Company.  The  vote,  as 
announced,  was  405,174  shares  in  favor  and  1,571  shares  against. 
The  much-talked-of  opposition  did  not  amount  to  much,  although 
the  meeting  was  marked  by  considerable  animated  discussion.  At 
the  final  vote  many  of  the  opposition  declined  to  vote  on  account 
of  an  exception  taken  to  the  ruling  of  the  chairman,  P.  A.  B. 
Widener,  on  a  certain  point.  The  real  strength  of  those  who  were 
opposed  to  the  lease,  however,  was  shown  on  a  previous  vote  to 
adjourn,  at  which  a  total  of  about  30,000  shares  was  recorded  as 
opposed  to  the  proposed  lease. 

The  general  plan  of  the  proposed  lease  has  already  been  pub- 
lished in  the  Street  Railway  Journal.  The  lease  itself,  which 
was  made  public  at  the  meeting,  is  dated  Feb.  14,  1902,  and  com- 
mences with  a  recital  of  the  various  properties  owned  by  the 
Metropolitan  Company,  namely  street  railway  lines  and  real  estate, 
owned,  leased  and  operated  by  the  company.  It  also  describes 
the  property  of  the  Interurban  Company  in  Westchester  County. 

All  the  Metropolitan's  property,  with  its  franchises  rights, 
powers,  privileges,  etc.,  is  leased  to  the  Interurban  for  a  term  of 
999  years  from  the  date  of  the  lease,  and  control  is  given  of  the 
expenditure  of  any  moneys  belonging  to  the  Metropolitan  which, 
at  the  time  of  the  taking  over  of  the  property  under  this  lease,  are 
in  its  treasury.  The  document  sets  forth  that  the  Interurban  shall  at 
all  times  during  the  continuance  of  this  lease  operate  and  keep  in 
good  working  order,  condition  and  repair,  at  its  own  expense,  all 
these  lines  of  railway  and  other  property,  and  all  extensions  and 
branches  thereof,  and  all  additions  thereto. 

The  Interurban  is  to  pay  all  taxes  on  the  property  or  additions 
thereto  or  from  the  construction  of  other  lines  in  connection  there- 
with. The  Interurban  also  is  to  pay  all  rentals  under  any  lease  to 
which  the  Metropolitan  is  a  party. 

In  return  for  the  lease  the  Interurban  is  to  pay  dividends 
amounting  to  seven  per  cent  per  annum  on  the  existing  capital 
stock  of  the  company,  and  upon  such  additional  capital  stock 
which  may  be  issued  with  the  written  consent  of  the  Interurban. 
These  dividends  are  to  be  paid  quarterly,  and  they  are  to  be  guar- 
anteed by  the  Interurban. 

The  next  clause  defines  the  rights  of  the  Interurban,  and  pro- 
vides that  it  may  "abandon  or  sell  any  track,  real  estate,  equip- 
ment, franchise,  rights,  or  other  property  *  *  *  provided  that  the 
continuity  of  no  main  line  of  railway  shall  be  broken  by  such  sale 
or  abandonment." 

All  legal  actions  arising  out  of  the  operation  of  the  road  are 
also  assumed  by  the  Interurban. 

The  Metropolitan  is  to  maintain  its  corporate  existence  at  a  cost 
of  not  more  than  $10,000  annually,  and  is  to  apply  for  all  connec- 
tions, extensions,  branches,  or  changes  of  motive  power  as  the  In- 
terurban may  demand. 

The  Interurban  has  the  right  to  mortgage  the  property,  and  to 
control  it  in  every  respect,  for  which  purpose  it  is  created  the 
attorney  irrevocable  of  the  Metropolitan. 

The  Metropolitan's  equity  in  all  shares  of  stock  of  other  rail- 
way companies  acquired  by  it  under  its  lease  with  the  Third  Ave- 
nue Railroad  Company  is  transferred  to  the  Interurban,  subject  to 
the  prior  lien  of  the  mortgage  of  the  Third  Avenue  Railroad  Com- 
pany to  the  Morton  Trust  Company,  dated  May  15,  1900,  to  secure 
an  issue  of  $50,000,000,  face  value,  four  per  cent  first  consolidated 
mortgage  bonds  of  the  Third  Avenue  Railroad  Company,  and  the 
Interurban  covenants  that  it  will  not  transfer,  assign,  or  encumber 
the  shares  of  stock  acquired  under  this  lease  of  the  Third  Avenue 
Railroad  Company. 

The  Interurban  is  to  furnish  the  Metropolitan  with  $23,000,000 
for  the  purpose  of  paying  the  unfunded  debt  of  the  Metropolitan, 
and  to  provide  expenditures  for  other  purposes;  $5,000,000  of  this 
is  to  be  paid  in  forty  days  after  the  approval  of  the  lease  by  the 
stockholders,  and  payments  of  $5,000,000  or  more  are  to  be  made 
upon  thirty  days'  notice. 

After  various  stipulations  it  is  finally  provided  that  nothing  in 
the  lease  shall  prevent  the  consolidation  or  merger  of  the  lessee, 
with  any  other  corporation,  or  any  transference  of  its  property, 
provided  that  no  such  transfer  or  lease  shall  be  made  without  the 
consent  of  the  lessor.  Provision  is  also  made  for  settlement  of 
any  difference  which  may  arise  by  arbitration  of  three  disinter- 
ested persons. 

Unless  some  other  date  is  hereafter  agreed  upon,  the  lease  is 
to  take  effect  on  April  1. 

The  agreement  between  the  Metropolitan  Securities  Company 
and  the  Interurban  Street  Railway  Companies  was  also  made 
public  at  the  meeting  of  Metropolitan  stockholders.  According 
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to  this  document,  the  Interurban  Company  has  an  authorized 
capital  of  $20,000,000,  all  of  which,  except  $500,000,  is  unissued,  and 
has  authorized  an  issue  of  $15,000,000  of  ten-year  three  per  cent 
debentures. 

The  agreement  recites  the  terms  of  the  lease  of  the  Metropolitan 
Street  Railway,  and  then  provides  that  the  Securities  Company 
shall  and  does  subscribe  at  par  $12,500,000  par  value  of  the  capital 
stock  and  $15,000,000  face  value  of  the  debentures  of  the  Interur- 
ban Company  at  such  a  price  as  to  make  the  aggregate  price  of 
this  stock  and  debentures  $23,000,000,  and  agrees  to  pay  this  sum 
in  such  instalments  as  shall  be  necessary  to  enable  the  Interurban 
to  pay  $23,000,000  to  the  Metropolitan  Street  Railway,  pursuant  to 
the  terms  of  the  lease,  and  provided  that  after  the  payment  of  the 
first  $5,000,000  no  instalment  shall  be  payable  except  upon  thirty 
days'  notice. 

Stock  certificates  and  debentures  are  to  be  delivered  pro  rata  as 
payments  are  made.  The  Securities  Company  also  agrees  to  ad- 
vance or  cause  to  be  advanced  such  funds  of  money  up  to  $5,000,- 
000  as  the  Interurban  may  be  called  upon  by  the  Metropolitan 
Street  Railway  to  advance  for  construction  purposes  pursuant  to 
the  lease  pending  the  ratification  of  this  lease  by  the  stockholders 
of  the  Metropolitan  Street  Railway. 

The  Interurban  agrees  that  it  will  sell  none  of  its  unissued  stock 
and  none  of  its  present  or  future  obligations,  except  to  the  Securi- 
ties Company,  and  that  the  Securities  Company  may  at  its  option 
purchase  any  stock  at  par. 

Immediately  after  the  meeting  a  letter  informing  the  stock- 
holders of  the  ratification  was  mailed  to  each  stockholder  by  the 
Securities  Company,  which  contains  the  terms  of  the  subscription 
to  the  stock  of  the  Securities  Company.  This  letter  reads  as 
follows: 

"The  lease  between  the  Metropolitan  Street  Railway  Company 
and  the  Interurban  Street  Railway  Company  having  been  ap- 
proved by  the  stockholders  of  those  companies  pursuant  to  law, 
each  stockholder  of  the  Metropolitan  Street  Railway  Company 
will  be  entitled  to  subscribe  at  par  for  an  amount  of  the  stock  of 
the  Metropolitan  Securities  Company  equal  to  forty-five  per  cent 
of  the  par  value  of  his  holding  of  the  capital  stock  of  the  Metro- 
politan Street  Railway  Company.  Arrangements  have  been  made 
with  the  Metropolitan  Street  Railway  Company  by  which  its  trans- 
fer books  will  be  closed  at  the  close  of  business  on  Monday,  March 
31,  1902,  for  such  subscriptions.  As  soon  as  practicable  thereafter 
there  will  be  mailed  to  each  stockholder  of  record  on  such  closing 
of  the  transfer  books  a  subscription  warrant  specifying  the  number 
of  shares  of  the  stock  of  the  Metropolitan  Securities  Company  to 
which  the  holder  is  entitled  to  subscribe.  Such  subscription  war- 
rant will  be  accompanied  by  a  subscription  form  and  form  of  as- 
signment. Provision  will  be  made  for  splitting  up  subscription 
warrants  into  such  amounts  as  may  be  directed.  Subscriptions 
must  be  made  at  the  office  of  the  Morton  Trust  Company,  No.  38 
Nassau  Street,  New  York,  on  or  before  Tuesday,  April  15,  1902. 
Every  subscription  must  be  accompanied  by  a  check  to  the  order 
of  the  Morton  Trust  Company  for  an  amount  equal  to  $25  for  each 
share  of  stock  subscribed  for.  Further  instalments  will  be  pay- 
able upon  not  less  than  thirty  days'  notice  by  mail,  as  and  when 
called  for  by  the  company.  Unless  certificates  for  partly  paid 
stock  are  issued  upon  receipt  of  subscriptions,  the  Trust  Company 
will  issue  its  temporary  receipts  exchangeable  for  stock  certificates 
when  ready  for  delivery.  No  subscription  or  assignment  of  a 
subscription  right  will  be  recognized  unless  made  on  the  warrants 
furnished  by  the  company." 

 ♦♦♦  ■ 

Another  Bridge  Plan 


Still  another  plan  for  relieving  the  congestion  at  the  Manhattan 
terminal  of  the  Brooklyn  Bridge  has  been  evolved,  and  this  latest 
plan,  in  its  modesty,  is  in  striking  contrast  with  the  $14,000,000- 
plan  of  Bridge  Commissioner  Lindenthal.  Nels  Poulson,  presi- 
dent of  the  Hecla  Iron  Works,  is  the  author  of  the  plan,  and  on 
March  22  he  made  an  offer  in  writing  to  put  the  plan  in  operation 
within  three  weeks'  time,  at  an  expense  of  not  more  than  $25,000. 
Mr.  Poulson  supplemented  the  offer  with  a  written  guarantee  that 
if  the  plan  fails  to  give  the  promised  relief,  his  company  will  pay 
all  the  expenses  of  construction  and  removal,  and  will  restore  the 
Manhattan  terminal  to  its  present  condition  without  cost  to  the 
city  of  New  York  or  the  Brooklyn  Rapid  Transit  Company.  Mr. 
Poulson  also  guarantees  not  to  interfere  with  traffic  during  con- 
struction. According  to  Mr.  Poulson,  the  plan  in  the  first  place 
removes  the  danger  of  crossing  the  tracks  at  the  loop.  It  substi- 
tutes for  the  confined  area  of  5000  sq.  ft.  or  so,  where  the  cars 
now  load  and  unload,  and  the  passengers  dodge  in  and  out  between 
moving  cars  at  constant  peril  of  their  lives,  an  area  520  ft.  long 


and  50  ft.  wide,  26,000  sq.  ft.  with  no  car  tracks  to  cross.  It 
furnishes  eleven  sidings  for  loading  and  unloading  for  the  seven- 
teen lines  which  run  to  New  York  from  Brooklyn.  It  gives 
room  for  two  cars  on  each  siding,  which  will  furnish  ample  ac- 
comodations for  all  the  lines.  Each  car  makes  one  siding,  re- 
turns to  the  main  line  and  goes  around  the  loop  to  return  to 
Brooklyn  without  interruption,  according  to  the  plan.  According 
to  Commissioner  Lindenthal,  both  he  and  Mr.  Martin,  the  con- 
sulting engineer  of  the  department,  consider  the  plan  imprac- 
ticable. President  Greatsinger  has  asked  Mr.  Poulson  to  furnish 
him  with  plans,  showing  the  exact  changes  that  will  have  to  be 
made,  and  has  promised  to  give  them  his  earnest  attention. 

•  

The  New  Orleans  Situation 

About  eight  months  ago,  at  the  request  of  their  employees,  the 
New  Orleans  street  railway  companies  advanced  the  wages  of 
conductors  and  motormen  from  about  13  cents  to  18  cents  per 
hour,  and  shortened  the  day  to  10  hours  of  platform  work.  The 
settlement  was  brought  about  largely  through  the  efforts  of 
Mayor  Capdevielle,  and  with  the  distinct  understanding  between 
the  companies  and  the  employees  that  the  agreement  so  reached 
was  satisfactory  to  the  latter  and  would  be  accepted  absolutely  by 
them.  It  has  been  evident  for  some  time,  however,  that,  encouraged 
by  this  act  on  the  part  of  the  companies,  which  was  construed  as  a 
confession  of  weakness,  the  employees  were  about  to  make  further 
demands  on  the  companies.  Early  last  week  a  mass-meeting  of  the 
employees  was  held  to  consider  the  situation,  and  resulted  in  the 
drawing  up  and  submission  on  March  18  by  the  employees  of  the 
following  among  other  propositions  : 

(1)  That  the  workday  for  conductors  and  motormen  shall  be 
nine  hours,  to  be  completed  inside  of  eleven  consecutive  hours,  ex- 
cept for  trippers,  whose  work  is  to  be  completed  inside  of  four- 
teen consecutive  hours. 

(2)  The  wages  for  all  motormen  and  conductors  is  to  be  20 
cents  per  hour. 

.  (3)    Recognition  of  the  union  in  all  matters  pertaining  to  the 
employing  and  discharging  of  men. 
The  latter  demands  read  as  follows : 

"6.  All  motormen  and  conductors  are  to  be  members  in  good  standing  of  this 
association.  This  section  to  in  no  way  interfere  with  the  company  in  their 
selecting  or  hiring  employees,  the  rule  to  be  that  where  the  company  employs 
new  men,  these  men  shall  work  sixty  (GO)  days,  and  if  at  the  end  of  that 
period  they  are  satisfactory  to  the  company,  they  shall  then  become  members 
of  the  association.  Any  motorman  or  conductor  at  the  present  time  in  the 
employment  of  the  company  and  not  a  member  of  the  association  shall  become 
a  member  within  the  next  sixty  (60)  days  from  the  date  of  this  agreement. 

"7.  All  business  between  the  parties  hereto  shall  be  transacted  through  the 
properly  accredited  officers  of  the  company  and  the  properly  accredited  com- 
mittees of  the  association,  with  the  exception  of  the  cases  or  complaints  that 
might  arise  over  conductors  who  have  been  discharged  for  missing  or  other 
irregularities  in  the  collection  of  fares.  It  being  understood  that  the  commit- 
tee to  treat  with  this  company  shall  be  selected  from  the  regular  employees  of 
the  company." 

It  is  needless  that  the  companies  will  not  grant  these  demands. 
They  particularly  object  to  the  request  that  they  turn  over  the 
matter  of  engaging  employees  to  the  self-constituted  committee,  and 
pointed  out  the  impossibility  of  doing  this  in  a  letter  to  the  Mayor 
written  March  15,  when  it  was  reported  that  such  a  demand  would 
be  made  upon  them,  but  before  its  actual  publication.  The  letter 
referred  to  follows  ; 

"New  Orleans,  March  15,  1902. 
"Hon.  Paul  Capdevielle,  Mayor  of  the  city  of  New  Orleans,  New  Orleans,  La.: 

"Dear  Sir — As  you  exhibited  your  care  for  the  public  welfare  last  year  by 
lending  your  kind  and  able  assistance  to  the  settlement  of  a  pending  con- 
troversy between  the  undersigned  street  railway  companies  and  their  employees, 
we  take  the  liberty  of  addressing  you  this  communication,  because  we  are  in- 
formed by  the  public  prints  that  a  non-resident,  not  in  any  way  connected  with 
this  city,  nor  interested '  in  its  peace,  comfort  and  well-being,  is  now  here 
conferring  with  our  employees  and  organizing  them  for  the  purpose  of 
formulating  and  presenting,  in  the  near  future,  demands  upon  us,  the  central 
and  principal  one  of  which  is  that  these  companies  shall  recognize  a  labor 
union  composed  of  these  employees. 

"We  understand  that  what  is  meant  by  the  term  'recognition  of  the  union,' 
which  this  non-resident  is  formulating  for  presentation  to  us,  is: 

"1.  That  we  shall  not  have  the  right  to  employ  and  that  we  shall  not  em- 
ploy in  our  service  any  person  who  is  not  a  member  of  such  union  in  good 
standing. 

"2.  That  we  shall  not  have  the  right  to  discharge  and  shall  not  discharge 
any  employee  without  the  consent  of  said  union. 

"We  are  further  informed  that  an  all-night  meeting  of  our  employees  will 
be  held  this  very  night,  under  the  leadership  and  auspices  of  this  non-resident, 
to  agree  upon  the  demands  to  be  presented  to  us. 

"If  we  are  right  in  our  understanding  that  the  principal  point  to  be  pre- 
sented to  us  is  'recognition  of  the  union,'  and  that  this  recognition  means  what 
we  have  stated  above,  then  we  feel  compelled  to  make  to  you,  and  through  you 
to  the  public  and  to  our  employees,  the  announcement  that,  under  no  circum- 
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stances  whatever  and  under  no  pressure  or  persuasion,  will  we  accede  to  this 
demand.  We  can  not  and  will  not  consent  to  surrender  control  of  properties 
like  these,  affected  with  a  public  interest,  standing  in  such  vital  relations  to  the 
business,  the  safety,  the  comfort,  the  health  and  the  happiness  of  the  com- 
munity, representing  such  large  investments  of  capital  and  contributing  such 
large  sums  to  the  support  of  the  public  functions  of  this  municipality,  into  the 
hands  of  our  employees,  among  whom  discipline  is  necessary  and  over  whom 
discipline  can  never  be  enforced  under  such  circumstances. 

"In  our  judgment,  the  granting  of  any  such  demand  would  impair  our 
ownership,  cripple  our  control,  and  ultimately  result  in  the  destruction  of  our 
properties  and  the  grievous  injury  of  the  public. 

"If  our  employees  have  any  grievance  as  to  hours,  wages  or  rules,  we  in- 
dividually and  collectively  stand  ready  at  all  times  to  confer  with  them,  to 
discuss  and  adjust  amicably  and  fairly  all  differences  thereto  pertaining,  and 
in  proper  cases  to  submit  our  differences  to  arbitration. 

"We  feel  confident,  Mr.  Mayor,  that  if  any  struggle  is  to  come  over  these 
matters,  we  shall  have  your  support  and  countenance,  and  the  good-will  and 
backing  of  the  community  at  large. 

"We  beg  leave  to  subscribe  ourselves,  your  obedient  servants, 

"By  order  of  the  Board  of  Directors,  The  New  Orleans  City  Railway  Com- 
pany, R.  M.  Walmsley,  President. 

"By  order  of  the  Board  of  Directors,  The  New  Orleans  and  Carrollton  Rail- 
road, Light  &  Power  Company,  Jos.  H.  De  Grange,  Vice-President. 

"By  order  of  the  Board  of  Directors,  The  St.  Charles  Street  Railroad  Com- 
pany, Albert  G.  Phelps,  President. 

"By  order  of  the  Board  of  Directors,  The  Orleans  Railroad  Company,  Ed. 
Eisenhauer,  President." 

■  ♦♦♦  

New  Jersey  Franchise  Taxes 


The  State  Board  of  Assessors  has  sent  out  notices  to  the  local 
taxing  authorities  informing  them  of  the  amount  of  franchise  tax 
that  had  been  apportioned  to  each  under  the  Voorhees  Act  of  1900, 
imposing  a  tax  of  two  per  cent  on  the  gross  receipts  of  the  com- 
panies and  corporations  using  the  public  streets  and  highways. 
The  amount  of  tax  apportioned  is  $316,704,  computed  upon  gross 
receipts  of  $15,835,182.   The  gross  receipts  and  the  tax  to  be  paid 


by  corporations  of  different  c. 

lasses  are  as  follows: 

Companies 

Gross  Receipts. 

Tax. 

Street  railway  companies  

 $7,590,290 

$151,805 

Gas.  and  electric  companies.  . . 

  5.8i5,996 

116,319 

Telephone  and  telegraph  companies....  1,183,536 

23.771 

Water  companies  

  982,000 

19,640 

Oil  and  pipe  line  companies.  . 

  136,643 

2,733 

Sewer  companies  

  85,933 

1,719 

District  telephone  companies. 

  35785 

716 

Total   

 $15,835,183 

$316,704 

The  money  apportioned  will  be  paid  by  the  different  companies 
to  the  local  tax  receivers.  The  cities  receiving  the  largest  amounts 
are:  Newark,  $63,688;  Jersey  City,  $42,790;  Paterson,  $24,622;  Ho- 
boken,  $16,855;  Trenton,  $10,507;  Camden,  $10,636. 




An  Important  Canadian  Measure 


The  government  bill  to  regulate  the  construction  of  electric  rail- 
ways in  the  Province  of  Ontario,  Canada,  has  been  passed.  The 
measure  becomes  effective  at  once,  and  it  is  a  most  important  one 
to  the  electric  railways.  It  creates  a  railway  committee  from  the  gov- 
ernment to  deal  with  a  variety  of  railway  matters,  all  of  which  are 
specified  at  great  length  in  the  measure.  It  is  of  great  importance, 
in  that  it  takes  control  of  railway  matters  out  of  the  hands  of  the 
municipalities  and  vests  them  in  the  hands  of  the  government, 
save  and  excepting  the  city  of  Toronto,  which  is  exempted  from 
this  provision.  It  empowers  every  electric  railway  to  connect  its 
lines  with  any  other  such  railway  at  any  point,  and  the  right  to 
make  traffic  arrangement  with  other  companies  without  having 
to  get  the  assent  of  the  municipalities,  is  also  given.  The  agree- 
ment may  be  refused  by  the  railway  committee  or  accepted  in 
part,  but  there  is  no  power  given  to  the  committee  to  add  to  such 
an  agreement,  either  on  their  own  account  or  on  behalf  of  any 
municipality.  The  companies  may  appeal  to  the  Lieutenant-Gov- 
ernor in  Council,  but  no  voice  is  given  to  municipalities  in  any 
shape  or  form.  Compensation  for  the  increased  burden  on  the 
highways  may  be  given  as  against  one  railway  company  to  the 
other,  but  none  to  the  municipality.  Traffic  arrangements  all  over 
the  line,  interchange  of  cars,  speed,  and,  in  fact,  general  control 
is  given  to  this  committee.  The  bill,  in  short,  takes  the  control  of 
electric  railways  from  the  municipalities  affected  by  them,  and 
gives  it  to  the  new  railway  committee,  which  will  assist  in  develop- 
ing the  electric  railway  system  of  Ontario,  by  removing  vexatious 
opposition. 


The  San  Francisco  Consolidation. 


According  to  the  official  statement  of  Brown  Brothers,  of  New 
York,  who  are  financing  the  consolidation  of  the  street  railways 
of  San  Francisco,  and  as  previously  announced  in  the  Street 
Railway  Journal,  two  companies  are  directly  connected  with  the 
plans  for  taking  over  the  San  Francisco  properties.  The  United 
Railways  Investment  Company,  of  San  Francisco,  has  been  formed 
under  New  Jersey  laws,  and  will  be  used  as  a  medium  to  transfer 
the  securities  of  the  various  San  Francisco  companies  to  the  new 
company,  which  will  operate  the  properties.  This  operating  com- 
pany will  be  known  as  'the  United  Railroads,  of  San  Francisco. 

The  capitalization  of  the  United  Railroads  will  be  as  follows: 


General   first  mortgage  tour  per  cent  25-year  gold 

bonds   $35,275,000 

Reserved  for  underlying  liens  ($14,591,000,  less  $4,725,- 
000,  to  be  discharged  by  operation  of  sinking  funds 
under  existing  mortgages)  and  future  betterments, 

improvements  and  acquisitions   15,275,000 

To  be  issued  in  part  payment  for  the  stocks  of  the 
general  companies  and  for  $1,600,000  cash  to  be  used 

for  the  betterments  and  improvements   20,000,000 

Preferred  stock,  four  per  cent  and  not  more,  cumula- 
tive, preferred  as  to  dividends  and  capital   20,000,000 

Common  stock   20,000,000 

The  income  above  five  per  cent  on  the  common  stock  will  be  re- 
served and  applied  as  a  sinking  fund  for  the  payment  of  the  bonds 
or  for  the  improvement  of  the  property. 

The  participants  in  the  syndicate  will  receive  for  each  $1,000 
paid  in  by  them,  the  total  amount  of  cash  provided  being  $26,375,- 


000,  $758.29  in  the  general  first  mortgage  four  per  cent  gold  bonds 
of  the  United  Railroads,  of  San  Francisco,  or  the  proceeds  thereof, 
if  said  bonds  shall  be  sold  by  "managers";  $568.72  par  value  of  the 
five  per  cent  preferred  stock  of  the  United  Railways  Investment 
Company,  of  San  Francisco,  and  $189.57  par  value  of  the  common 
stock  of  last-named  company.  The  remainder  of  the  common 
stock  of  last-named  company  and  the  amount  of  cash  sub- 
scribed by  "participants"  not  paid  over  to  said  company  under 
the  plan  of  purchase  for  the  use  of  the  United  Railroads,  of  San 
Francisco,  as  provided  in  said  plan  shall  be  paid  over  to  "mana- 
gers" as  the  representatives  of  holders  of  whom  it  is  understood 
"managers"  are  one. 

The  entire  capital  stock  of  the  United  Railroads  Company  will, 
as  previously  stated,  be  held  by  the  United  Railways  Investment 
Company,  which  will  issue,  in  lieu  thereof,  $15,0000,000  five  per  cent 
cumulative  preferred  stock,  retirable  at  no  per  cent,  and  $10,000,- 
000  of  common  stock.  The  only  securities  of  the  new  companies 
to  be  on  the  market  will,  therefore,  be  the  $25,000,000  stock  of  the 
Investment  Company,  and  the  bonds  of  the  United  Railroads 
Company. 



The  Cleveland  Situation 

The  existing  companies  and  the  Hoefgen  3-cent  fare  line  pro- 
moters in  Cleveland  each  won  an  important  point  last  week  in  the 
fight  for  the  building  of  the  low-fare  lines. 

With  only  two  dissenting  votes  the  Council  passed  the  ordinance 
granting  a  franchise  to  John  Hoefgen  for  lines  over  three  routes. 
The  streets  covered  by  the  grant  are:  Rhodes,  Willett,  Fulton, 
Hanover,  Viaduct,  Superior,  Oregon,  Oliver,  St.  Clair,  Sterling, 
Hamilton,  Marquette,  East  Stanard,  Norwood,  Wade  Park,  and 
Rosedale,  forming  a  line  almost  across  the  city,  and  Monroe, 
Columbus,  Center,  South  Water,  Champlain.  and  Ontario,  form- 
ing a  connecting  line  through  the  section  of  the  city  known  as  the 
"flats."  More  than  one-third  of  the  two  routes  cover  what  is 
known  as  free  territory  and  the  lines  will  have  to  straddle  existing 
tracks.  The  route  of  the  main  line  through  the  city  is  extremely 
circuitous  and  trips  could  be  made  over  the  routes  in  much  faster 
time  by  the  existing  lines  than  will  be  possible  with  the  new  lines. 
Mayor  Johnson  announces  that  work  will  start  as  soon  as  the 
franchises  become  operative. 

The  Circuit  Court  has  overruled  the  decision  of  the  lower 
court  in  the  case  of  Hoefgen  against  the  existing  companies,  to 
restrain  them  from  interfering  with  the  work  of  securing  right  of 
way  and  consents  for  the  3-cent  fare  lines.  Judge  Hale  said  in  part: 

"Neither  the  city  nor  Hoefgen  has  any  cause  for  action  against 
the  lot  owners.  They  may  give  or  withhold  consents,  as  they  see 
fit.  Whatever  their  course  may  be,  they  incur  no  legal  liability. 
The  reasons  or  motives  which  may  prompt  them  to  give  or  with- 
draw consents  are  immaterial.  The  morality  of  the  act  which  the 
petition  seeks  to  prevent  is  not  for  this  court  to  pass  upon  until  a 
point  has  been  reached  where  some  legal  or  equitable  right  has 
been  invaded.  The  remedy  must  be  sought  in  the  Legislature 
and  not  ir  the  courts." 
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The  decision  practically  gives  the  existing  companies  the  right 
to  interfere  with  future  projects  of  the  kind  by  purchasing  the 
withdrawals  of  consents. 



Investigation  Into  the  Conductivity  of  Alloys  of  Iron 


An  elaborate  paper  was  read  on  the  above  subject,  Feb.  13,  by 
W.  F.  Barrett  and  W.  Brown  before  the  Institution  of  Electrical 
Engineers  at  London.  Some  of  the  results  of  the  investigation 
on  the  conductivity  of  iron  are  presented  below  in  the  accom- 
panying table.  The  sample  of  iron  marked  S.  C.  I.  was  that  taken 
as  standard  for  annealed  iron,  and  had  the  following  composition: 


Iron    99  89 

Carbon    0.028 

Silicon    0.07 

Sulphur    0.005 

Phosphorus    0.004 

Manganese    trace 


99.997 

Investigation  into  the  Conductivity  of  Alloy  of  Iron 


Percentage 

Composition 

Electrical  Conduc- 
tivity 

Group 

Specific 
Resistance 

Fe. 

C. 

Mu. 

Si. 

Iron  =  100 

Copper=100 

Standard  (S.  C.  I.) 
Carbon  Series  

f  09.89 
99.71 
99.72 
99.00 

1  99.02 

0.028 
.03 
.05 
.14 
.78 

0.036 
.18 

.10 

0.07 
.14 
.02 
.08 
.10 

100. 
93.4 
90.4 
80.4 
703 

16.8 
15.7 
15.2 
135 
11.8 

10.2 
10.9 
11.3 
12.7 
14.6 

_  (A.) 

1  98  86 
98.78 
98.66 
98  43 
.98.51 

.83 
.84 
.85 
1.09 
1.23 

25 
18 
32 
32 
14 

.06 
.20 
.17 
.17 
.12 

67.3 
63.7 
62.5 
58.9 
58.3 

11.3 
10.7 
10.5 
9.9 
9.8 

15.2 
16.1 
16.4 
17.4 
17.6 

(B.) 

(98.35 
i  97.93 
1.97.67 

.58 
1.00 
1.25 

.58 
.58 
.62 

.49 
.49 
.46 

49.4 
45.8 
43.5 

8.3 
7.7 

7.3 

20.7 
22.3 
23  6 

Manganese  Series.. 
(A.) 

f  99.30 
|  98.76 
97.34 
|  96.29 
J  95.64 
'  94.89 
94.53 
94.46 
86  74 
1 84.64 

.20 
.24 
.41 
.08 
.36 
.36 
.32 
.15 
.26 
.15 

.50 
1.00 
2.25 
3.50 
4.00 
4.75 
5.15 
5.40 
13.00 
15.20 

.13 

70.8 
43.5 
35.1 
34.5 
35.7 
34.9 
27.4 
30.4 
16.7 
15.8 

11.9 

7.3 

5.9 

5.8 

6.0 

5  86 

4.6 

5.1 

2.8 

2.65 

14.5 
23.6 
29.3 
29.7 
28.7 
29.4 
37.4 
33.7 
61  8 
.  64'.9 

(B.) 

f  95.41 
91  80 
1  89.11 

-!  86.84 
1  85.77 
I  83.25 
180.96 

.78 
1.20 

.16 
1.66 
1.23 
1.50 
1.54 

3.81 
7.00 
10.10 
11.50 
13.00 
'.5.25 
18.50 

.63 

23.2 
18.5 
16.1 
16.7 
16.1 
15.5 
14.9 

3.9 
3.1 
2.7 
2.8 
2.7 
2.6 
2.5 

44.1 

58.7 
63.7 
61.5 
63.7 
66.2 
69.0 

Percentage 

Composition 

Fe. 

C. 

Bin. 

Ni. 

Si. 

Nickel  Series  

(A.) 

[97.01 
J  95.14 
1  87.28 
|  78.97 
[  74.03 

0.14 
.19 
.18 
.19 
.16 

0.72 
.65 
.93 
.93 

1.00 

1.92 
3.82 
11.39 
19.64 
24.51 

0.21 
.20 
.22 
.27 
.30 

50.0 
42.8 
28.6 
26.2 
22.6 

8.4 
7.3 
4.8 
4.4 
3.8 

20.44 

24.6 

35.8 

39.0 

45.1 

(B.) 

f 67.08 
98.25 
97.50 
J  99.16 
1  98.65 
1  85.49 
|  85.75 
1.67.90 

.70 
.75 
.50 
.23 
.26 
.81 
.98 
.60 

.82 
1.00 

1.00 

.18 
.18 
.61 
.61 
1.50 

31.40 

1.00 

.58 
12.70 
12.10 
30.00 

.44 
.33 
.39 
.56 

11.9 
38.1 
36.3 
60.1 
.57.3 
23.2 
22.6 
11.6 

2.0 
64 
6.1 
10.1 
9.6 
3.9 
3.8 
1.95 

86.0 
26.9 
28.0 
17.0 
17.9 
44.1 
45.3 
88.2 

Tungsten  Series  

f  98.73 
J  95.94 
|  91.93 
1.83.46 

.16 
.28 
.38 
.76 

.11 

.28 
.20 
.28 

W. 
1.00 
4.50 
7.50 
15.50 

67.9 
57.3 
53.0 
38.1 

11.4 

9.6 
8.9 
6.4 

15.1 
18.0 
19  2 
26.6 

Aluminium  Series.. 

(  98.98 
■I  97.33 
|  94.08 

.17 
.24 
.23 

Al 

0.75 
2.25 
5.50 

.10 
.18 
.20 

46.4 
26.2 
14.9 

T.8 

4.4 

2.5 

22.0 
'  39.0 
70.0 

Silicon  Series  

f  97.30 
\  94.24 

.20 
.26 

2.50 
5.50 

24.4 
15.7 

4.1 

2.6 

42.1 
65.2 

Chromium  Series  

(  97.10 
{  97.32 
I  89.45 

.90 
.43 
1.09 

Cr. 

2.00 
3.25 
9.50 

42.3 
41.1 
26.8 

7.1 

6.9 
4.5 

24.2 
24.9 
38.2 

Copper  Series  

f97.87 
1  96.59 

.68 
.59 
.17 
.04 

.36 
.32 
1.04 
.16 

Cu. 

1.59 
2.50 
2.87 
3.75 

A). 

1.00 

68.4 
70.8 
58.3 
48.2 

11.5 
11.9 

14.9 
14.4 
17.4 
21.0 

1  95.92 
[95.05 

9.8 
8.1 

This  iron  was  made  into  a  rod  104  cm  long  and  carefully  turned 
to  a  uniform  diameter  throughout  its  entire  length;  its  sectional 
area  was  0.1874  sq..  cm.  Its  specific  resistance  was  found  to  be 
10.47  microhms  by  cubic  centimeters. 

A  hard-drawn  electrolytic  copper  test  piece  was  made  of  the 
same  dimensions  for  a  copper  standard,  and  its  resistance  was 
found  to  be  1.721  microhms,  both  iron  and  copper  being  measured 
at  18  degs.  C.  The  conductivity  of  the  iron  deduced  from  these 
values  is  16.44.  Comparing  the  conductivity  of  the  standard  iron 
rod  with  the  iron  wire, 'the  former  was  found  to  be  16.5  and  the 
latter  16.4,  Matthiessen's  cooper  being  taken  as  100,  this  slight 
difference  between  the  iron  rod  and  iron  wire  being  due  to  some 
variation  in  hardness  in  the  two  specimens,  which  had  not  been 
specially  annealed.  When  the  wire  was  carefully  annealed  its 
conductivity  rose  to  16.78,  copper,  as  before,  being  100.  The  cop- 
per was  found  in  Lord  Kelvin's  laboratory  to  be  1.01  per  cent 
higher  conductivity  than  Matthiessen's  pure  hard-drawn  copper. 

The  paper  shows  the  resistance  and  permeability  of  a  large 
number  of  other  compositions,  both  in  tabular  form  and  graphic- 
ally. From  the  many  interesting  points  brought  out  in  the  paper 
two  will  be  mentioned  here,  the  reader  being  referred  to  the  orig- 
inal paper  for  further  information  on  the  subject. 

One  is  that  the  greatest  reduction  of  conductivity  for  a  given 
percentage  of  the  added  element  is  produced  by  the  first  incre- 
ments of  the  element  added.  As  the  percentage  increases,  i.  e.,  as 
the  alloy  becomes  richer,  the  effect  of  corresponding  increments — 
so  far  as  the  electric  conductivity  is  concerned — becomes  less,  and 
in  the  case  of  the  more  highly  resisting  alloys,  such  as  nickel  and 
manganese,  the  difference  between  the  conductivity  of  a  13  per 
cent  and  18  per  cent  alloy  is  hardly  perceptible.  In  a  word,  the 
curves  fall  steeply  and  tend  to  became  asymptotic  when  the  amount 
of  alloy  is  largest  and  the  conductivity  is  reduced  to  a  certain  iow 
value. 

The  other  important  point  for  users  of  wire  resistances  is  that 
the  highest  electrical  resistance  of  any  known  metallic  wire,  com- 
mercially useful,  has  been  found  in  some  of  these  composite  iron 
alloys.  Thus  an  alloy  of  25  per  cent  of  nickel  and  5  per  cent  of 
manganese  has  a  specific  resistance  of  97.5  microhms  and  a  com- 
paratively low  temperature  coefficient.  This  alloy  is  easily  drawn 
into  wire,  and  appears  to  undergo  but  little  change  in  heating,  and 
is  not  an  expensive  product.  The  alloy  containing  15  per  cent  of 
nickel  and  5  per  cent  of  manganese,  which  was  originally  called 
rheostene  and  is  now  known  as  resista,  has  been  used  largely 
for  this  purpose.  Various  makers  have  given  other  names  to 
these  alloys,  and  they  are  to  be  had  on  the  market.  For  six  years 
all  of  "the  resistance  coils  used  in  the  electric  installation  and 
lecture  theater  in  the  Royal  College  of  Science  have  been  made  of 
rheostene,  and  no  depreciation  of  the  material  has  been  noticed. 
 +++  

A  Plausible  Impostor 

Recent  reports  indicate  that  the  impostor  against  whom  this 
paper  warned  its  readers  two  months  ago  is  still  carrying  on  his 
operations  among  electrical  and  street  railway  supply  houses.  His 
usual  method  is  to  introduce  himself  as  a  son  of  some  prominent 
British  manufacturer  or  railway  manager.  After  talking  about 
placing  a  large  order  with  the  person  on  whom  he  is  calling  he 
states  that  he  was  robbed  the  night  before  and  is  temporarily  out 
of  money,  while  awaiting  a  cable  remittance  from  home.  His 
plausible  manner  and  excellent  acquaintance  with  English  tram- 
way matters,  together  with  the  fact  that  he  always  takes  care  be- 
fore calling  to  post  himself  well  in  regard  to  the  business  of  the 
person  whom  he  has  selected  as  a  victim,  usually  disarm  suspicion 
and  result  in  his  securing  a  small  loan.  To  the  description 
of  this  swindler  previously  published,  i.  e.,  height  about  5  ft.  8  ins. 
and  age  from  twenty-five  years  to  thirty  years,  the  fact  might  be 
added  that  his  upper  teeth  are  very  prominent  and  irregular  or 
broken.  So  far  as  his  operations  seem  to  have  been  confined  to 
New  York  City. 

 ♦♦♦  

The  Akron-Alliance  Connecting  Railway  Company 

Articles  of  incorporation  of  the  Akron-Alliance  Connecting  Rail- 
way Company  were  filed  in  the  office  of  the  Secretary  of  State  at 
Columbus,  Ohio,  on  the  13th  instant,  for  the  carrying  of  passen- 
gers, freight,  express  and  United  States  mail  matter  between  the 
cities  named  and  intermediate  points ;  the  capital  stock  is  $100,000, 
which  will  be  increased. 

The  incorporators  are  R.  D.  Gibby,  of  New  Jersey ;  Hugh 
Bleakly,  Charles  S.  Keith,  Henry  Shaffer  and  B.  F.  Weybrecht,  of 
Ohio.  The  company  is  now  fully  organized,  and  the  principal 
office  is  at  Alliance,  Ohio,  and  that  of  President  R.  D.  Gibby  is 
Room  51,  60  Liberty  Street,  New  York.  The  road  will  be  about 
30  miles  in  length,  and  will  be  double-tracked  the  entire  distance. 

This  will  connect  Alliance  and  Cleveland  by  direct  electric 
roads,  lessening  the  distance  between  Akron  and  Alliance  by  some 
35  miles,  and  the  same  to  Cleveland. 
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European  Rails  for  Mexican  Tramways 

The  Mexican  Electric  Tramways  Company,  of  the  City  of 
Mexico,  whose  entire  purchases  for  equipment,  etc.,  have  hitherto 
been  made  in  the  United  States,  is  about  to  place  a  contract  for 
700  tons  of  rails  in  Europe  because  of  better  inducements  being 
made  by  competitors  on  the  other  side.  The  rails  are  to  be  of 
90-lb.  weight,  and  to  be  used  for  an  extension  of  the  company's 

system.  —  

Universal  Transfers  in  Chicago 


Judge  Hall,  in  the  Circuit  Court,  on  March  19,  entered  a  ruling 
in  which  he  holds  as  valid  the  city  ordinance  compelling  the 
Union  Traction  Company  to  issue  transfers  on  all  its  lines  and 
systems.  Incidentally  the  court  holds  that  the  municipality  has 
the  legal  right  to  regulate  street  car  fares.  The  case  will  go  to 
the  Supreme  Court.  Judge  Hall  also  ruled  that  the  Union  Trac- 
tion Company  and  the  Consolidated  Traction  Company  are  prac- 
tically one  company,  and  one  company  must  recognize  the  transfer 
of  the  other,  and  that  a  5-cent  fare  to  all  points  within  the  city 
limits  shall  be  the  maximum  fare. 

As  a  result  of  this  decision,  the  citizens  of  the  south  end  of 
Austin  engaged  the  employees  of  the  Union  and  Consolidated 
Traction  Companies  hand  to  hand  in  a  fight  for  universal  transfers 
on  March  25. 

Eighteen  men,  according  to  reports,  rode  back  and  forth  on  the 
West  Madison  Street  lines,  demanding  transfers  from  the  trolley 
to  the  cable  and  back  again.  They  were  refused,  as  had  been  ex- 
pected, and  the  efforts  of  the  street  car  crews  to  eject  them  from 
the  cars  resulted  Ln  two  battles,  which  tied  up  both  lines  for  rome 
time.  A  large  number  of  suits  against  the  companies  are  threat- 
ened as  a  result  of  the  fight. 



The  North  Jersey  Street  Railway  Company's  Annual 
Meeting — Its  Plans  to  Enter  New  York 


At  the  annual  meeting  of  the  North  Jersey  Street  Railway 
Company,  held  in  Jersey  City  on  March  24,  it  was  announced  that 
plans  for  extensions  and  improvements  to  cost  $1,000,000  had  re- 
cently been  made.  These  improvements  and  extensions  are  made 
necessary  not  only  because  of  the  rapidly  increasing  traffic,  but  also 
because  of  the  increased  demands  that  will  be  made  upon  the  system 
when  the  company  shall  begin  to  operate  its  cars  to  connest  with 
the  proposed  tunnel  to  New  York.  It  is  in  connection  with  the  tun- 
nel project  that  the  most  important  improvement — a  17-mile  belt 
line  to  connect  the  Pennsylvania  Railroad  terminal  at  Jersey  City 
with  Bergen  Point — is  to  be  made. 

The  North  Jersey  Street  Railway  Company's  cars  and  the  cars  of 
the  Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company  are 
to  operate  to  the  Jersey  City  terminal  of  this  tunnel,  at  Fifteenth 
Street,  where  the  passengers  may  be  transferred  to  the  smaller  cars 
of  the  tunnel  company.  In  these  cars  the  passengers  may  be  taken 
under  the  Hudson  River  to  New  York,  where  connection  can  be 
made  with  the  Metropolitan  Street  Railway  Company's  system. 
The  North  Jersey  Street  Railway  Company,  as  a  company,  assumes 
no  responsibilities  in  connection  with  this  tunnel  project.  It  merely 
agrees  to  take  its  passengers  to  the  mouth  of  the  tunnel  and  facili- 
tate their  transfer  to  the  tunnel  company's  cars. 

The  annual  report  for  1901  shows  that  the  receipts  from  passen- 
gers were  $4,151,411,  and  from  other  sources  $21,236.  The  operat- 
ing expenses  were  $1,994,988,  making  the  net  earnings  $2,177,658. 
From  this  was  deducted  $2,063,889,  leaving  a  surplus  of  $113,769. 

The  following  officers  were  elected  at  the  meeting:  E.  F.  C. 
Young,  A.  J.  Cassatt,  P.  A.  B.  Widener,  Thomas  Dolan,  John  D. 
Crimmins,  J.  Roosevelt  Shanley,  Leslie  D.  Ward,  William  L. 
Elkins,  United  States  Senator  John  F.  Dryden,  Peter  Hauck,  John 
F.  Kehoe,  Joseph  D.  Bedle,  David  Young,  Edward  L.  Young  and 
George  F.  Perkins,  directors;  E.  F.  C.  Young,  president;  David 
Young,  vice-president  and  general  manager;  William  F.  Johnson, 
secretary;  E.  N.  Hill,  treasurer;  E.  H.  Hibbe,  auditor. 

The  Consolidated  Traction  Company  also  held  its  annual  meet- 
ing on  March  24,  and  elected  these  directors:  E.  F.  C.  Young, 
Elisha  B.  Gaddis,  R.  C.  Jenkinson,  Leslie  D.  Ward,  J.  E.  Hul- 
shizer,  Albert  G.  Jennings,  William  J.  Davis,  of  Harrison;  B.  M. 
Shanley,  John  E.  McArthur,  Dudley  Farrand,  J.  K.  Corbierre, 
David  Young,  Clement  A.  Griscom,  Jeremiah  O'Rourke,  Michael 
T.  Barrett. 

The  dividends  in  1899,  1900  and  1901  on  the  North  Jersey  Street 
Railway  Company's  stock  were  2  per  cent  for  the  year,  and  this 
year  the  dividend  rate  will  be  2]/i  per  cent.  In  1903  and  1904,  it 
is  planned,  it  will  be  3  per  cent,  in  1905  ZV2  per  cent,  and  there- 
after 4  per  cenf. 


Northern  Indiana  Traction  Company 


Clarence  Storms,  Charles  E.  Orvin,  Ralph  H.  Beach  and  W.  E. 
Simpson,  of  New  York,  are  promoting  the  Northern  Indiana 
Traction  Company,  which  has  just  been  organized  with  $800,000 
capital  and  a  bond  issue  of  $1,500,000.  Flint,  Jones  &  Company, 
of  New  York,  have  the  contract  for  the  road.  W.  A.  Pearson, 
the  electrical  engineer  of  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York,  is  the  consulting  engineer,  and  C.  E.  Shack- 
ford,  of  New  York,  is  the  supervising  engineer. 

  ♦♦^  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 
UNITED  STATES  PATENTS  ISSUED  MARCH  18,  1902 

695,440.  Electrical  Switch;  R.  L.  Border,  Pittsburgh,  Pa.  App. 
filed  July  15,  1901.  Two  solenoids  are  mounted  on  a  pole  beside 
the  track  and  connected  mechanically  with  the  switch-point.  The 
motorman  can  throw  the  circuit  from  one  solenoid  to  the  other 
and  thus  move  the  switch. 


PATENT  NO.  695,563 


695,506.  Trolley;  M.  Stoll  and  J.  W.  Buck,  Pittsburgh,  Pa. 
App.  filed  June  21,  1901.  A  pair  of  spring  arms  support  a  pair  of 
rollers  immediately  above  the  trolley  wheel  to  retain  the  latter  in 
place  on  the  wire. 

695,547.  Brake-Head;  J.  Farley,  Waukesha,  Wis.  App.  filed 
Oct.  9,  1901.  The  brake-head  is  provided  with  a  beak  and  link 
relatively  arranged  so  that  the  hanger  can  only  be  inserted  or 
withdrawn  when  canted  from  its  normal  operative  position. 


PATENT^ NO.  695,861 


695,563.  Electrically  Operated  Switch;  E.  V.  R.  Ketchum,  New 
York,  N.  Y.  App.  filed  May  15,  1901.  Two  solenoids  are  con- 
nected with  the  switch-tongue,  each  movement  of  which  changes 
the  circuits  from  one  solenoid  to  the  other  and  also  operates  an 
indicator  circuit  to  show  whether  the  switch  is  in  proper  position 
or  not. 

695,849.  Roller  Side-Bearing;  J.  C.  Wands,  St.  Louis,  Mo. 
App.  filed  Nov.  8,  1901.  A  spring  is  arranged  so  that  the  rollers 
are  returned  to  a  central  position  after  each  movement  and  in- 
dependently of  the  movement  of  the  top  bearings. 

695,861.  Electric  Contact  Device;  N.  C.  Cotabish,  Lakewood, 
Ohio.  App.  filed  April  16,  1901.  A  trolley  wheel  having  a  remov- 
able carbon  tread. 


April  5,  1902.] 
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ENTJ[Ni£*.[NfS  SASHES 


BROOKLYN  ENGINEERS'  CLUB.— A  meeting  of  the  club 
will  be  held  at  its  headquarters,  191  Montague  Street,  on  March 

27,  at  which  there  will  be  an  informal  discussion  on  "Some  Gen- 
eral Features  of  the  Blackwell's  Island  Bridge."  The  discussion 
will  be  introduced  by  R.  C.  Strachan. 

BOSTON  SOCIETY  OF  CIVIL  ENGINEERS.— The  an- 
nual meeting  of  the  society  was  held  March  19  in  Chipman  Hall, 
Tremont  Temple,  Boston,  and  the  result  of  the  election  of  officers 
was  as  follows:  George  A.  Kimball,  president;  Fred.  Brooks,  vice- 
president;  S.  Everett  Tuckham,  secretary;  Edward  W.  Howe, 
treasurer;  George  B.  Francis,  director.  President  Kimball  is 
well  known  in  Massachusetts,  having  served  a  number  of  years 
as  city  engineer  of  Somerville,  member  of  the  Metropoli- 
tan Sewerage  Commission  and  chief  engineer  of  elevated 
lines  of  the  Boston  Elevated  Railway  Company,  which  latter 
position  he  still  holds.  The  entire  construction  of  the  elevated 
system  in  Boston  was  carried  out  under  Mr.  Kimball's  immediate 
charge.    Mr.  Kimball  was  elected  a  member  of  the  society  April 

28,  1875. 




PERSONAL  MENTION 


MR.  C.  F.  FRANKLIN,  formerly  general  superintendent  of  the 
Clover  Leaf  Railroad  (steam),  has  been  appointed  general  mana- 
ger of  the  Toledo  &  Western  Railway,  of  Toledo,  Ohio. 

MR.  WILLIAM  McWHORTER  has  resigned  his  position  as 
master  mechanic  for  the  Savannah  Electric  Company,  of  Savan- 
nah, Ga.,  to  accept  a  similar  position  with  the  Georgia  Railway  & 
Electric  Company,  of  Atlanta. 

MR.  D.  H.  LAVENBERG  has  been  appointed  superintendent  of 
the  Dallas  &  Oak  Cliff  Electric  Railway  Company,  of  Dallas,  Tex., 
to  succeed  Mr.  B.  F.  Sibert,  who  has  accepted  the  position  of  gen- 
eral manager  of  the  Laclede  Light  &  Power  Company,  of  St. 
Louis,  Mo. 

MR.  E.  KESSLER,  who  for  the  past  nine  years  has  been  super- 
intendent of  the  Richmond  Street  &  Interurban  Railway  Com- 
pany, and  general  manager  of  the  Richmond  Traction  Company, 
of  Richmond,  Ind.,  has  resigned  from  these  Companies,  and  will 
engage  in  the  banking  business  at  Milton,  Ind. 

MR.  AUGUSTUS  M.  MOORE,  formerly  master  mechanic  for 
the  Atlanta  Rapid  Transit  Company,  of  Atlanta,  Ga.,  has  been 
appointed  chief  engineer  of  the  Georgia  Railway  &  Electric  Com- 
pany, of  Atlanta,  succeeding  Mr.  Thomas  Elliott,  who  resigned  to 
accept  a  position  with  the  Pittsburgh,  McKeesport  &  Duquesne 
Street  Railway,  of  Pittsburgh,  Pa. 

MESSRS.  E.  P.  BRYAN,  general  manager  of  the  Rapid  Transit 
Tunnel  Railroad,  of  New  York;  S.  L.  F.  Deyo,  chief  engineer,  L.  B. 
Stillwell,  electrical  director;  J.  VanVleck,  mechanical  engineer,  and 
George  Gibbs,  consulting  engineer,  left  New  York  last  week  on 
Mr.  August  Belmont's  private  car  ona  tour  of  inspection  of  various 
electric  railways  in  the  West.  The  trip  is  in  anticipation  of  the 
award  of  certain  large  contracts  for  electrical  apparatus  in  the  early 
future. 

MR.  R.  PERCY  SELLON,  of  the  Brush  Electric  Engineering 
Company,  Limited,  of  England,  is  now  on  a  trip  to  this  country, 
which  he  has  reached  via  the  West  Indies,  where  he  and  his  wife 
have  made  a  winter  tour  of  recreation.  Mr.  Sellon  is  an  active 
member  of  the  English  Institution  of  Electrical  Engineers  and 
English  official  bodies  interested  in  standardization  of  apparatus, 
and  while  here  is  studying  up  the  work  done  by  the  American  In- 
stitute of  Electrical  Engineers  in  that  direction. 

MR.  HENRY  S.  LOWD,  of  the  British  Westinghouse  Electric 
&  Manufacturing  Company,  Limited,  who  has  been  busily  en- 
gaged at  Pittsburgh  for  several  months  past  in  connection  with 
the  placing  of  the  machinery  contracts,  etc.,  for  the  British  Com- 
pany's new  works  now  being  hastened  to  completion  at  Trafford 
Park,  near  Manchester,  will  sail  next  month  for  Europe,  in  order 
to  assume  the  general  managership  of  the  English  works.  Mr. 
Lowd,  who  is  a  Brooklyn  (N.  Y.)  man,  was  formerly  general  man- 
ager of  the  Nicopol  Mining  &  Metallurgical  Company's  works, 
South  Russia. 

MR.  HARRY  A.  NICHOLL  has  resigned  as  superintendent  of 
the  Rochester  Railway  Company,  of  Rochester,  N.  Y.,  to  accept 
the  positions  of  assistant  manager  and  treasurer  of  the  Ithaca 
Street  Railway  Company,  the  Brush-Swan  Electric  Light  Com- 
pany, and  the  Cayuga  Lake  Railway  Company,  of  Ithaca,  N.  Y., 
all  of  which  are  under  one  management.  Mr.  Nicholl  has  had 
wide  experience  in  railroading,  having  been  connected  with  both 
steam  and  electric  lines  since  the  completion  of  his  schooling. 


Among  the  roads  he  has  been  connected  with  are  the  Chicago  & 
Northwestern;  Natchez,  Jackson  &  Columbus;  Yazoo  &  Missis- 
sippi Valley;  Illinois  Central;  North  Side  Electric, of  Chattanooga; 
Signal  Mountain,  of  Chattanooga,  and  the  Rochester  &  Sodus  Bay 
Railroad,  the  construction  of  which  he  superintended. 

MR.  JOSEPH  H.  O'BRIEN,  who  for  the  last  two  years  has 
been  first  assistant  to  Mr.  George  B.  Francis,  chief  engineer  of  the 
Rhode  Island  Suburban  Railway  Company,  Providence,  R.  I.,  has 
accepted  the  position  of  assistant  to  Mr.  A.  B.  Corthell,  terminal 
engineer  of  the  New  York  Central  Railroad.  Mr.  O'Brien  was  for 
some  time  associated  with  Mr.  Corthell  when  the  latter  was  resident 
engineer  of  the  Boston  Terminal  Company  during  the  construc- 
tion of  the  new  "South  Station"  in  Boston.  He  will  be  in  charge 
of  the  draftsmen  of  the  department  now  busily  engaged  in  per- 
fecting plans  for  increasing  the  terminal  facilities  at  the  Grand 
Central  Station,  in  anticipation  of  equipping  the  railroad  with 
electricity. 

MR.  JOHN  S.  HAMLIN,  master  mechanic  of  the  United  Trac- 
tion Company,  of  Indiana,  has  just  been  appointed  manager  of 
sales  and  construction  of  Chicago,  for  the  United  States  Steel 
Company,  manager-  of  the  Neal  duplex  brake.  Mr.  Hamlin  has 
had  a  long  experience  in  railway  operation  and  has  given  especial 
attention  to  the  subject  of  brakes.  In  1888  he  entered  the  employ 
of  the  North  Chicago  Street  Railway  Company  as  a  driver  and 
remained  with  that  company  until  1893,  when  he  went  with  the 
North  Chicago  Shore  Street  Railway  Company  on  line  construc- 
tion and  was  afterward  engaged  in  the  shops.  While  in  the  em- 
ploy of  this  company  he  installed  the  first  axle-driven  air  brake 
made  by  the  Christensen  Engineering  Company.  In  1895  he  re- 
signed to  accept  a  position  with  the  Metropolitan  Elevated  Rail- 
way Company  and  was  the  first  man  to  run  a  car  across  the 
Chicago  River  on  that  system.  He  also,  for  some  time,  had  charge 
of  the  air  brake  equipments  of  this  road  and  installed  the  first 
motor-driven  compressor  made  by  the  Christensen  Company.  He 
afterward  went  with  that  company  and  remained  with  it  until  he 
accepted  the  position  of  master  mechanic  of  the  Union  Traction 
Company,  of  Indiana.  This  was  about  a  year  ago,  and  while  con- 
nected with  this  company  Mr.  Hamlin  has  carried  on  a  series  of 
extensive  tests  on  braking,  some  results  of  which  have  been  pub- 
lished in  these  columns. 

MR.  RICHARD  W.  MEADE  has  recently  been  appointed  as- 
sistant to  the  president  of  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York.  Mr.  Meade,  though  a  young  man,  has  had  a 
long  experience  in  railroading,  a  large  part  of  which  has  been  ac- 
quired with  steam  railroads.  He  entered  railway  service  Oct.  1, 
1889,  in  the  executive  offices  of  the  New  York  &  Northern  and 
St.  Paul  &  Dnluth  Railroad  Companies.  On  July  1,  1891,  he  was  ap- 
pointed secretary  and  chief  clerk  to  the  general  superintendent  of  the 
New  York  &  Northern  Railway  Company,  and  in  1894,  when  this 
road  was  leased  to  the  New  York  Central  &  Hudson  River  Rail- 
road Company  as  the  New  York  &  Putnam  Division,  he  was  trans- 
ferred to  the  office  of  the  superintendent  of  that  company  in  charge 
of  matters  connected  with  the  Putnam  road.  In  1896  he  was  ap- 
pointed secretary  to  the  general  manager  of  the  New  York  Central 

Railroad.  On  the  outbreak  of 
the  recent  Spanish  war  he  re- 
signed from  the  Central  to  enter 
the  United  States  Navy,  and 
served  throughout  the  war  as 
boatswain's  mate  on  the  U.  S. 
S.  "Yankee,"  most  of  the  time 
being  spent  off  the  coast  of 
Cuba.  At  the  close  of  the  war 
he  re-entered  the  service  of  the 
New  York  Central  &  Hudson 
River  Railroad  Company  in  the 
general  superintendent's  office, 
and  on  Feb.  1,  1899,  was  ap- 
pointed chief  clerk  to  the  super- 
intendent of  the  Hudson  Divi- 
sion of  the  same  company.  A 
month  later  he  was  promoted  to 
be  general  foreman  at  Sixtieth 
Street,  North  River,  the  main  New  York  terminal  of  the  New 
York  Central  &  Hudson  River  Railroad  for  the  distribution, 
storage  and  lighterage  of  carload  freight,  his  duties  later  being 
extended  to  include  the  lighterage  as  well  as  the  transportation 
department.  Mr.  Meade  held  this  position  until  Feb.  1,  1902,  when 
he  resigned  to  accept  the  position  above  mentioned  with  the 
Metropolitan  Street  Railway  Company.  This  position  is  neces- 
sarily one  requiring  a  great  deal  of  detail  work,  but  Mr.  Meade 
has  already  shown  a  marked  acquaintance  with  street  railway  mat- 
ters, and  will  bring  to  his  work  a  fund  of  valuable  experience 
acquired  in  steam  railroad  service. 


RICHARD   VV.  MEADE. 
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THE  MARKETS 


The  Money  flarket 

Wall  Street  March  26,  1902. 
Practically  the  same  features  noted  in  this  article  last  Wednesday 
have  distinguished  the  money  market  again  this  week.  The  one  new 
development  was  an  unexpected  increase  in  the  shipments  of  cur- 
rency to  the  interior  centers.  Commonly,  the  outflow  of  funds  con- 
tinues to  overtop  the  sum  coming  into  New  York  up  to  the  middle 
of  April,  so  that  the  week's  sudden  enlarging  of  the  outward  move- 
ment was  by  no  means  abnormal.  The  incident  was  surprising, 
however,  in  view  of  the  indications  which  appeared  a  week  ago, 
that  the  higher  money  rates,  locally  had  begun  to  attract  increased 
offerings  of  capital  from  other  cities.  This,  banking  authorities 
contend,  will  be  the  result  in  case  the  advance  in  money  were 
to  go  much  further.  All  that  the  week's  experience  has  actually 
demonstrated,  however,  is  that  money  has  not  reached  a  high 
enough  level  at  this  center  yet  to  turn  the  domestic  exchanges  from 
what  is  their  natural  course  at  this  season.  The  cash  holdings  of 
the  banks  were  sustained  in  last  Saturday's  statement  by  the  heavy 
disbursements  of  the  Treasury  in  the  final  days  of  the  government 
bond  redemption  offer.  Now,  however,  this  source  of  gain  is  closed, 
and  the  Treasury  will  in  all  probability  be  a  creditor  again  in  its 
operations  with  the  New  York  banks.  A  further,  though  perhaps 
moderate,  decline  in  cash  supplies  is  likely  to  occur,  lasting  until 
the  middle  of  next  month,  when  the  real  return  of  currency  from 
the  centers  of  interior  trade  begins.  This  cash  loss  will  have  to  be 
offset  by  further  loan  contraction,  and  the  only  way  this  can  be 
done  without  causing  disturbance  is  to  keep  money  rates  high 
enough  to  induce  trust  companies  and  other  outside  lenders  to 
continue  drawing  down  their  Clearing  House  deposits.  By  this 
means,  as  has  been  the  case  for  the  last  two  weeks,  both  loans  and 
liabilities  of  the  Associated  Banks  will  be  reduced,  without  curtail- 
ing the  actual  supply  of  capital  at  the  disposal  of  local  borrowers. 
Continuation  of  the  present  relatively  high  money  quotations 
may,  accordingly,  be  expected  for  some  time.  Call  loans  at  the 
Stock  Exchange  generally  command  between  4^  per  cent  and  5 
per  cent,  and  time  loans,  on  good  mixed  collateral,  4*4  per  cent. 

The  Stock  Harket 

The  stock  market  this  week  has  again  been  singularly  lacking  in 
important  incidents.  There  is  no  change  in  the  speculative  con- 
ditions, as  they  have  been  pointed  out  in  the  last  few  articles  in  this 
column.  Operations  for  the  rise,  conducted  chiefly  by  a  group  of 
Western  professional  speculators,  led  to  some  sharp  advances 
among  the  standard  shares  toward  the  close  of  last  week,  but  when 
serious  efforts  were  made  to  take  profits  prices  quickly  relapsed 
again.  Comparing  the  price  level  with  what  it  was  a  week  ago,  ad- 
vances predominate  over  declines,  but  inasmuch  as  the  range  of 
speculative  interest  has  not  broadened,  and  the  support  of  outside 
buying  orders,  which  is  essential  to  any  sustained  upward  move- 
ment, is  wholly  wanting,  the  speculative  situation  cannot  be  said 
to  have  undergone  any  real  improvement.  The  comparatively  high 
rates  for  money  are  a  restraining  factor;  the  threatened  strike 
of  the  anthracite  coal  miners  is  another.  But  neither  of  these  can 
be  considered  of  lasting  consequence.  What  the  community  is 
awaiting  more  than  anything  else1  is  the  satisfactory  progress  of 
the  season's  grain  crops.  Another  year  of  normal  agricultural 
prosperity  would  dissipate  all  remaining  doubts  as  to  the  main- 
tenance of  the  present  trade  volume  and  maximum  railway  earn- 
ings, and  almost  certainly  would  inspire  a  more  liberal  policy  re- 
garding the  payment  of  dividends  on  the  part  of  many  of  the  rail- 
road managements.  It  is  plain  that  the  course  of  security  prices 
during  the  next  few  months  will  be  governed  more  by  news  from 
the  harvest  sections  than  by  any  other  single  influence. 

The  suit  of  the  minority  holders  in  the  Metropolitan  Company 
to  permanently  enjoin  the  lease  of  the  property  to  the  Interurban 
Railway  Company  has  attracted  considerable  interest,  although  few 
expect  that  anything  will  come  of  it.  A  decision  will  probably  be 
handed  down  in  a  day  or  two,  and  unless  the  transfer  is  blocked 
by  the  courts  the  subscriptions  to  the  new  Metropolitan  Securities 
stock  will  be  opened  on  Monday.  These  subscription  privileges 
are  now  quoted  at  12^,  and  the  stock  "when  issued"  at  130^,  both 
of  which  represent  a  decided  advance  over  a  week  ago.  The  quo- 
tations are  regarded,  however,  as  purely  nominal.  Profit-taking 
has  caused  a  partial  reaction  in  Manhattan  during  the  week,  but 
the  stock  continues  to  be  well  bought  on  the  declines.  The  begin- 
ning of  the  electric  service  on  the  Third  Avenue  line  has  had  a  favor- 
able effect  on  the  market.   Fluctuations  in  Brooklyn  Rapid  Transit 


have  been  extremely  erratic.  The  shares  rose  sharply  after  the 
stockholders'  meeting  had  ratified  the  $150,000,000  bond  issue,  but 
attempts  to  realize  by  the  leading  speculative  interests  caused  a 
quick  decline. 

Philadelphia 

Dealings  in  Union  Traction  continue  on  a  fairly  large  scale 
considering  the  small  dimensions  of  the  general  market.  The  in- 
formation recently  obtained  from  semi-official  sources,  that  few  of 
the  present  directors  will  remain  on  the  board  after  the  prospective 
merger  takes  place,  indicates  the  growth  of  a  new  financial  interest 
in  the  property.  This  fact  alone  would  be  sufficient  to  account  for 
the  steady  buying  which  has  been  visible  for  some  time  past  in 
Union  Traction  shares,  and  their  steadily  advancing  prices.  The 
quotation  has  again  mounted  to  40*4  during  the  week,  which  repre- 
sents the  highest  figure  on  the  movement.  Philadelphia  Traction, 
on  the  other  hand,  has  been  dull  and  barely  steady  around  98.  A 
few  scattered  purchases  or  Consolidated  Traction  of  New  Jersey  at 
70J4  was  the  only  response  made  to  the  annual  report  of  the  North 
Jersey  Company,  issued  this  week,  and  to  the  statement  by  Presi- 
dent Young  that  $1,000,000  would  shortly  be  spent  in  extending  and 
improving  the  property.  The  only  other  traction  dealings  of  the 
week  were  small  sales  of  Fairmount  Park  Transportation  at  23,  and 
of  Indianapolis  Street  Railway  at  50  and  53.  In  the  bond  depart- 
ment, Electric- People's  Traction  4s  recovered  a  fraction  to  98^, 
and  small  transactions  occurred  in  Indianapolis  Railway  4s  at  85, 
Wilmington  and  Chester  5s  at  io8!4,  Consolidated  of  New  Jersey 
5s  at  11034,  People's  Passenger  4s  at  1063/2  and  Union  Traction  of 
Indiana  5s  at  ioi1/^. 

Chicago 

Interest  in  the  Chicago  market  during  the  week  centered  entirely 
in  the  negotions  for  the  consolidation  of  the  Union  Traction  and 
City  Railway  Companies.  Both  stocks  have  had  a  sharp  rise,  Union 
Traction  common  going  up  from  17J/2  to  21,  and  City  Railway 
from  223  to  225.  An  important  conference  which  presumably  took 
up  the  terms  of  the  merger  was  held  in  New  York,  but  the  public 
so  far  have  not  been  enlightened  regarding  the  proceedings.  There 
seems  to  be  no  doubt,  however,  that  the  negotiations  will  result 
satisfactorily  in  a  complete  unification  of  the  entire  Chicago  surface 
lines.  In  view  of  the  speculative  enthusiasm  over  the  prospect, 
a  favorable  construction  was  even  placed  upon  the  decision  com- 
pelling the  Union  Traction  and  the  City  Railway  to  exchange 
transfers  because  the  decision  found  its  main  point  in  the  pro- 
nouncement that  the  two  roads  were  practically  one.  The  City 
Council  has  invited  the  traction  officials  to  meet  with  them  any 
time  before  June,  to  discuss  the  question  of  franchise  extension. 
It  is  not  regarded  as  probable,  however,  that  the  matter  will  be 
fully  gone  through  with  until  after  the  city  election  for  fear  that 
it  would  provide  a  political  issue.  Elevated  shares  have  again 
been  strong  this  week,  with  Metropolitan  up  to  42  and  South  Side 
to  115.  These  are  the  highest  prices  of  the  season.  Lake  Street 
has  developed  exceptional  activity,  with  the  quotation  up  two  points 
to  1354.  No  reason  apart  from  the  record-breaking  earnings  is 
apparent  for  any  of  these  movements. 

Other  Traction  Securities 

In  the  Boston  market  Boston  Elevated  reacted  slightly  after  its 
recent  very  sharp  rise.  It  is  down  on  scattering  realizing  sales 
from  170  to  169^4.  Massachusetts  Electric  issues  are  active  and 
strong.  The  preferred  is  unchanged  at  97,  but  the  common  is  up 
lA  to  37M-  Profit-taking  caused  some  recession  in  United  Rail- 
ways, of  Baltimore,  during  the  week,  the  common  dropping  from 
16^8  to  i6J4,  and  the  income  bonds  from  71%  to  71.  Other  Balti- 
more sales  include  United  Railway  4s  at  9454,  Atlanta  Railway  5s 
at  106%,  Newport  News  5s  at  106  and  107,  Lexington  Railway  5s 
at  102*4,  Norfolk  Railway  5s  at  ill,  Knoxville  Traction  5s  at  99, 
and  Nashville  Railway  5  per  cent  certificates  at  65%.  North 
Jersey  Street  Railway  stock  is  quoted  2  points  higher  at  30  by 
leading  New  York  specialists.  The  favorable  annual  report  of  the 
system  has  already  been  referred  to  in  the  Philadelphia  article. 
Syracuse  Transit  is  lower  at  20  bid  for  the  common  and  60  bid 
for  the  preferred.  Columbus  and  Louisville  local  securities  are 
unchanged,  and  New  Orleans  City  Railroad  shares  made  no  re- 
sponse to  the  formal  announcement  that  the  road  had  been  sold 
to  the  eastern  syndicate,  which  has  organized  a  new  company 
under  the  laws  of  New  Jersey.  North  American  has  had  a  further 
remarkable  advance  on  the  New  York  Stock  Exchange,  but  the 
movement  continues  to  be  referred  to  simple  manipulation  by  a 
speculative  clique.    San  Francisco  securities  on  the  New  York 
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curb  have  maintained  a  large  degree  of  activity  with  some  im- 
provement in  prices.  The  common  stock  is  up  a  point  to  23-%,  the 
preferred  has  risen  to  62,  the  bonds  to  89%,  and  the  subscription 
privileges  to  102^4.  Traction  stocks  were  unusually  quiet  on  the 
Cleveland  Exchange.  The  only  sales  were  about  200  shares  of  Big 
Consolidated  and  100  of  Northern  Ohio  Traction  common,  both  at 
stationary  figures.  There  were  numerous  offers  but  few  bidders. 
Monday  100  Northern  Ohio  common  sold  at  34. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
March  18  March  26 

American   Railways   Company                                                     t43  t43 

Boston  Elevated                                                                       169  167 

Brooklyn  R.  T                                                                       a66%  65% 

Chicago  City   *223  223 

Chicago  Union  Tr.   (common                                                       17%  19% 

Chicago  Union  Tr.   (preferred)                                                    54  56 

Cleveland  City    105 

Cleveland  &  Eastern                                                               a30  a30 

Cleveland  Electric                                                                     84%  83% 

Columbus    (common)                                                                     51%  54 

Columbus   (preferred)                                                                   102  102 

Consolidated  Traction  of  N.  J                                                       70  70 

Consolidated  Traction  of  N.  J  5s                                              110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)                             24%  24% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64% 

Detroit  United                                                                         68  67 

Electric-People's  Traction  (Philadelphia)  4s                                  98  98% 

Elgin,  Aurora  &  Southern                                                            31  34 

Indianapolis  Street  Railway  4s                                                     85  f85 

Lake  Street  Elevated                                                               11  12% 

Manhattan  Ry                                                                         134%  133% 

Massachusetts  Elec.  Cos.   (common)                                             36%  37 

Massachusetts  Elec.  Cos.   (preferred)                                            96%  96% 

Metropolitan  Elevated,  Chicago  (common)                                      41%  41 

Metropoliton  Elevated,  Chicago                                                    90  91 

Metropolitan   Street                                                                 168%  167% 

New  Orleans  (common)                                                               30%  30% 

New   Orleans    (preferred)                                                           105  104% 

North  American                                                                      118  124% 

Northern  Ohio  Traction  (common)                                               33%  35 

Northern  Ohio  Traction   (preferred)                                            85%  a87% 

North  Jersey                                                                           28  30 

Northwestern  Elevated,  Chicago  (common)                                   38  39 

Northwestern  Elevated,  Chicago  (preferred)                                  86  86 

Philadelphia  Traction                                                                     98  97% 

St.  Louis  Transit  Co.  (common)                                                   29  30% 

South  Side  Elevated  (Chicago)                                                112  all5 

Southern  Ohio  Traction   a60 

Syracuse  (common)                                                                  21  20 

Syracuse   (preferred)                                                                     61  60 

Third  Ave.                                                                             130  130 

Twin  City,  Mineapolis  (common)                                                115  114% 

United  Railways,  St.  Louis  (preferred)                                        84%  85 

United  Railways,  St.  Louis,  4s                                                  88%  89 

Union  Traction  (Philadelphia)                                                  39%  40 

*  Ex-dividend,    (a)  Asked,    t  Last  sale. 

Iron  and  Steel 

The  rise  in  iron  and  steel  prices  continues  in  spite  of  every 
effort  of  the  leading  producing  interests  to  stem  the  tide.  It  is 
only  fair  to  emphasize  the  fact,  however,  that  the  high  premiums 
are  being  paid  simply  where  immediate  delivery  is  sought ;  and 
this  represents  only  an  insignificant  part  of  the  country's  business. 
The  great  bulk  of  the  orders  in  foundry  and  Bessemer  pig  iron  now 
being  filled  represent  old  contracts  placed  at  the  moderate  prices 
prevailing  up  to  two  months  ago.  Imports  of  the  foreign  product 
have,  for  the  time  being,  been  checked  by  the  sharp  rise  in  the 
foreign  markets.  Nevertheless,  the  best-informed  people  assert 
that  there  is  no  danger  of  a  really  serious  scarcity,  that  produc- 
tion only  slightly  exceeds  consumption,  and  that  the  present  ab- 
normally low  condition  of  the  supplies  on  hand  is  not  likely  to  last 
for  very  much  longer.  Quotations  are  $17.50  for  Bessemer  pig, 
$31  for  billets,  and  $28  for  rails. 

Metals. 

Quotations  for  the  leading  metals  are  as  follows :  Copper,  lake, 
I2J4  cents;  tin,  26.10  cents;  lead,  4J/s  cents,  and  spelter,  4.35  cents. 



LOS  ANGELES,  CAL— On  March  21  the  local  papers  said:  "It  is  stated 
on  good  authority  that  United  States  Senator  Clark  has  acquired  control 
of  the  Los  Angeles  Traction  Company,  the  only  street  railway  system  in 
this  city  in  competition  with  the  Huntington  lines.  Thomas  E.  Gibbon, 
general  counsel  for  San  Pedro,  Los  Angeles  &  Salt  Lake  Road,  has  re- 
turned from  Washington,  where,  it  is  said,  he  completed  arrangements  for 
the  transfer  of  the  traction  property  to  Senator  Clark.  No  details  of  the 
deal  have  been  given  out,  but  Mr.  Gibbon  admitted  that  Senator  Clark  is 


now  interested  in  the  Traction  Company,  and  that  as  soon  as  the  necessary 
franchises  shall  be  obtained   the  system  will  be  enlarged." 

DENVER,  COL.— The  Denver  City  Tramway  Company  reports  earnings  as 
follows : 

February  1902  1901 

Gross   receipts    $112,666  $98,403 

Operating    expenses    64,769  56,596 

Earnings  from  operation   $47,897  $41,807 

Fixed   charges    32,621  31,642 

Net   earnings    $15,276  $10,165 

From  Jan.  1  to  Feb.  28 

Gross   receipts    $232,308  $206,814 

Operating   expenses    129,052  113,487 

Earnings  from  operation   $103,316  $92,327 

Fixed   charges    65,647  63.013 

Net   earnings    $37,669  $30,314 

ATLANTA,  GA.— The  Georgia  Railway  &  Electric  Company  will,  it  is 
stated,  assume  formal  possession  of  the  properties  of  the  Atlanta  Railway  & 
Power  Company,  the  Atlanta  Rapid  Transit  Company,  the  Georgia  Electric 
Light  Company,  and  the  Atlanta  Steam  Heating  Company  on  April  1.  The 
company  will  be  capitalized  at  $6,800,000,  and  bonds  to  the  amount  of  $11,000,- 
000  will  be  issued.  Of  the  capital  stock,  $1,800,000  will  be  5  per  cent  preferred 
and  $5,000,000  will  be  common.  The  bonds  will  be  secured  by  a  first  mortgage 
covering  the  several  properties.  They  will  be  dated  April  1,  1902,  bear  interest 
at  the  rate  of  5  per  cent,  and  will  fall  due  on  April  1,  1932.  Provision  is  made 
for  their  retirement  at  110  after  Jan.  1,  1907.  The  Old  Colony  Trust  Company 
is  trustee  of  the  mortgage.  The  plan  of  the  company  is  to  retire  $2,500,000 
bonds  of  the  Atlanta  Railway  &  Power  Company,  also  $1,250,000  bonds  of 
the  Atlanta  Rapid  Transit  Company.  There  are  to  be  held  in  escrow  $1,250,- 
000  bonds  to  retire  a  like  amount  of  Georgia  Light  &  Power  Company's 
bonds,  and  $2,500,000  bonds  are  to  be  held  in  escrow  to  retire  a  like  amount 
of  Atlanta  Consolidated  Street  Railway  Company  bonds.  The  company 
is  to  set  aside  $250,000  for  its  own  purposes,  evidently  for  improvement. 
The  remaining  $3,150,000  are  to  be  issued  only  as  provided  for  in  the  mort- 
gage deed. 

DES  MOINES,  IA.—  The  Interurban  Railway  Company  has  filed  for 
record  a  trust  deed  for  $47,000  in  favor  of  the  American  Trust  &  Savings 
Bank,  of  Chicago.  The  deed  is  to  cover  an  issue  of  $475,000  5  per  cent  bonds 
of  the  denomination  of  $1,000  each,  dated  April  1,  1901,  to  run  for  twenty 
years.  The  bonds  are  given  for  the  purpose  of  securing  capital  to  construct 
the  extension  from  Des  Moines  through  Altoona,  Mitchellville  and  Colfax  to 
Newton. 

COVINGTON,  KY.— Stock  of  the  Cincinnati,  Newport  &  Covington  Rail- 
way Company  and  the  Union  Heat,  Light  &  Power  Company  which  is  to  be 
exchanged  for  stock  of  the  Cincinnati,  Newport  &  Covington  Light  &  Trac- 
tion Company,  formed  as  a  stockholding  company  to  take  over  the  two  com- 
panies mentioned  above,  is  to  be  deposited  by  May  15,  1902,  with  the  Cincin- 
nati Trust  Company.  As  previously  stated,  the  Cincinnati,  Newport  &  Cov- 
ington Light  &  Traction  Company  was  incorporated  on  March  11  with  $10,- 
000,000  authorized  capital  stocK,  of  which  $5,000,000  is  4%  per  cent  non-cumu- 
lative preferred.  The  Cincinnati,  Newport  &  Covington  Light  &  Traction  Com- 
pany will  issue  and  deliver  $4,300,000  preferred  and  $5,000,000  common  stock 
in  payment  for  the  stocks  of  the  companies  and  $500,000  in  cash,  to  be  used 
by  the  new  company  to  provide  for  improvements  and  extensions.  The  re- 
maining $700,000  of  preferred  stock  will  be  held  for  future  developments  and 
requirements.  Stockholders  who  do  not  desire  to  exchange  their  stock  are 
offered  $100  in  cash  tor  each  share  of  stock  held. 

BOSTON,  MASS.— The  Senate  has  passed  the  bill  authorizing  the  Rail- 
road Commissioners  when  approving  the  issue  of  stock  and  bonds  for  ad- 
ditional locations  for  street  railway  companies  to  take  into  consideration 
only  the  extensions  and  not  require  them  to  appraise  the  whole  road. 

WORCESTER,  Mass.— The  Worcester  Railway  &  Investment  Company, 
which  holds  the  stock  of  the  Worcester  Consolidated  Street  Railway  Com- 
pany and  the  Quinsigamond  Park  Company,  has  voted  to  increase  its  capital 
stock  from  $6,000,000  to  $7,000,000. 

RED  BANK,  N.  J.— It  is  stated  that  over  70  per  cent  of  the  bonds  of 
the  Atlantic  Coast  Electric  Railway  Company  has  been  deposited  with  the 
reorganization  committee  under  terms  of  an  agreement  dated  Nov.  25,  1901. 
It  is  said  that  the  sale  of  the  property  will  probably  be  arranged  in  the 
next  few  weeks. 

BROOKLYN,  N.  Y.— The  stockholders  of  the  Brooklyn  Rapid  Transit 
Company,  at  a  special  meeting,  held  on  March  20,  voted  to  authorize'  the 
new  mortgage  for  $150,000,000.  The  bonds,  as  stated  in  the  Street  Railway 
Journal  for  Feb.  22,  are  to  be  used  to  retire  outstanding  bonds,  and  for 
improvements.  A  rather  unexpected  feature  of  the  bonds,  which  was 
brought  out  and  carried,  was  to  make  the  bonds  convertible  into  stock 
within  two  years,  and  after  not  more  than  twelve  years  subsequent  to  their 
issue. 

NEW  YORK,  N.  Y.— The  Metropolitan  Street  Railway  Company  has  de- 
clared the  regular  quarterly  dividend  of  1%  per  cent,  payable  April  15,  to 
stock  of  record  March  31. 

NEW  YORK,  N.  Y.— The  Railroad  Commissioners  have  approved  the 
application  of  the  Metropolitan  Street  Railway  for  consent  to  issue  its 
refunding  mortgage  for  $65,000,000.  Of  the  bonds  to  be  issued  under  the 
mortgage  $54,000,000  will  be  for  refunding  other  issues  and  $11,000,000  for 
equipping  with  underground  electricity  the  lines  now  propelled  by  horse- 
power. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Railway  Company  has 
declared  the  regular  1  per  cent  quarterly  dividend,  payable  April  5. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  In  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes. 

t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co.  .. 


AUGUSTA,  GA. 
Augusta  Ry.&  Elec.Co, 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ry. 
Co  


BOSTON,  MASS. 
Boston  Elev.  Ky.  Co, 


Massachusetts  Elec.  Cos 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co.. 


BUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  I IX. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co..  


Lake  Street  Elevated 

CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Feb.  '02 

"  '01 

"  '02 

"  '01 

Dec.  '01 

"  '00 
* 


■6  m.,  F  eb.  '02 
2  "  "  '01 
8  "  "  '02 
8  "      "  '01 


1  m.. 


2  " 
12  " 
L2  " 


1  m.,  Feb.  '02 

M  10] 

8  '  "  '02 
8 01 

12  m.,Sept.'01 
12"       "  '00 


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland, 
Western.. 


Elyria  & 


Cleveland,  Painesville 
&  Eastern  


Period 


1  m.,  Oct.  '01 
"  '00 
10  "  "  '91 
10 "       "  '00 


12  m 
12  " 

1  m., 
1  " 
6  " 

0  " 
12  " 
12  " 

1  m., 
1  " 


1  m., 

1  " 

2  " 


,  Sept.'Ol 
'■  '00 

Dee.  '01 
"  '00 
"  '01 
"  '00 

June  '01 
"  '00 

Jan.  '02 
"  '01 
"  '02 
"  '01 

Feb.  '02 
"  '01 
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3,915,486 
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DULUTH,  MINN. 
Duluth-Superior  Tr. . 


ELGIN,  ILL. 
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Southern  Tr  
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HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS, MINN. 
Twin  City  R.  T.  Co  


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co.. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
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RICHMOND,  VA. 
Richmond  Trac.  Co. 
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SCRANTON,  PA. 
Scranton  Ry.  Co. 


SCHENECTADY,  N.  Y. 
Schenectady  Ry.  Co.. 

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co  
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7,006 
127,009 
88,476 
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5,198 
154,787 
140,542 


2,336 
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2,086,381 
"",965,636 
7,805,880 


2,156 
1,541 
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1,138,467 
4,534,068 
4,445,720 
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7,160 
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91,548 
89,807 
807,667 
799,704 


15,669 
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108,198 
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99,464 
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34,787 
295,079 
298,122 

46,949 
14,517 

30,775 
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222,231 
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11,916 
11.237 
88,229 
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24,875 
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3,077 
1,344 
6,954 
4,986 
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+  1.327 
52,009 
13,476 
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+  2,302 
64,787 
50,542 


338 
432 
1,128 
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38,754 
15,745 
81,704 
34,817 


65,993 
56,419 
147,214 
124,140 


15,149 
31,184 
201,872 
219,438 


880,329 
638,045 
2  444,091 
2,066,779 


992,824 
947,914 
3,431,567 
3,360,160 


1,010 


3,196 
3.843 
38,618 
37,608 


24,672 
24,172 
49,520 
48,416 


13,454 
6,087 

19,025 
18,588 
152,146 
148,928 

37,833 
24,271 
415,168 
409,051 

8,559 
8,333 
52,774 


7,640 
5,555 


72,180 
78,563 
694,238 
658,752 


2,126 
6.115 
40,410 

57,250 


8,396 
703 
83,916 
4,269 


23,658 
10,272 

3,101 
2,548 
54,293 
33,714 

•  9,593 
19,846 
259,609 
156,521 

df.+5,896 
+6,394 
+15,025 


52,848    t  8,466 
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THE  BROCKTON  &  PLYMOUTH  ^T#EET  RAILWAY 


The  south  shore  of  Massachusetts  Bay  has  long  been 
known  as  one  of  the  most  delightful  stretches  of  country  in 
New  England.  From  Boston  Light  to  Provincetown  the 
coast  abounds  in  historic  association,  picturesque  scenery 
and  maritime  activity.  The  long  sand  dunes  of  Cape  Cod 
exert  a  peculiar  charm  upon  the  visitor,  and  the  refreshing 
climate  draws  many  tourists  yearly  to  this  attractive  region. 

The  southern  portions  of  the  cape  are  sparsely  settled 
and  in  winter  barren  and  bleak.  Highland  Light,  Peaked 
Hill  Bars  and  Chatham  are  yearly  the  scenes  of  furious 
storms,  which  line  the  coast  with  wrecks  and  necessitate 
the  constant  vigilance  of  the  United  States  Life  Saving 
Service.  Electric  railway  development  has  been  slow  in 
these  regions,  but  more  extended  in  the  north  central  towns 
of  the  cape,  such  as  Plymouth  and  Fairhaven,  which  may 


$150,000,  and  supp^fOlhe  largest  .granite  statue  in  the 
world. 

Brockton  is  a  busy  man^^ujg^^city,  over  $6,500,000 
being  invested  in  the  boot  and  shoe  industry.  Its  population 
in  1900  was  40,063,  and  although  it  is  a  separate  city  from 
Boston  it  may  fairly  be  said  to  fall  within  the  suburban 
limit,  as  its  industries  are  closely  tied  to  the  New  England 
metropolis  by  powerful  business  interests.  Practically  all 
the  leather  employed  in  its  shoe  manufacture  comes  from 
Boston,  and  the  recent  transportation  strike  in  that  city 
threatened  a  paralysis  in  the  shoe  industry  of  Brockton  in 
the  few  days  of  its  life.  Furniture,  carriages,  boxes  and 
candy  are  also  produced  in  large  amounts. 

The  Brockton  &  Plymouth  road  was  chartered  in  1899 
to  build  an  extension  of  the  Plymouth  &  Kingston  Street 


INTERIOR  OF  ENGINE  ROOM,  BROCKTON  &  PLYMOUTH  STREET  RAILWAY 


fairly  be  considered  part  of  the  main  body  of  Massachu- 
setts. 

One  of  the  pioneer  lines  of  this  section  of  the  State  con- 
nects the  city  of  Brockton,  20  miles  south  of  Boston,  with 
the  town  of  Plymouth,  situated  on  Massachusetts  Bay,  37 
miles  southeast  of  Boston. 

Plymouth  is  doubtless  the  most  famous  town  historically 
in  Massachusetts.  As  the  scene  of  the  landing  of  the  Pil- 
grim Fathers  in  1620,  the  oldest  community  in  New  Eng- 
land and  the  ground  where  the  cornerstone  of  American 
liberty  was  carved  in  heroism  and  privation,  the  old  town 
with  its  "Plymouth  Rock,"  "Provide  Hill,"  monument  and 
museums,  stands  to-day  one  of  the  most  cherished  spots  in 
the  United  States.  Its  population  in  1900  was  9592.  It  has 
nine  churches,  five  banks,  a  public  library,  two  weekly 
papers  and  manufactures  hardware,  cordage,  shoes  and 
wire.    The  Forefathers'  Monument  is  81  ft.  high,  cost 


Railway  from  its  terminus  at  Kingston,  via  Whitman,  to 
Brockton.  In  1900  the  road,  then  6.49  miles  long,  was 
opened,  and  in  the  same  year  the  Plymouth  &  Kingston, 
8.75  miles,  and  the  Pembroke  Street  Railway  Company, 
7.35  miles  (formerly  operated),  were  consolidated  with  this 
company,  thus  forming  a  continuous  line  from  Plymouth, 
via  Kingston,  Pembroke  and  Hanson,  to  Whitman. 
The  population  served  by  the  road  is  as  follows : 


Towns  on  Line. 

Brockton  (city)  40,063 

Whitman    6,155 

Hanson    i,455 

Pembroke    1,240 

Kingston    1,955 

Plymouth    9,592 


Totals   60,460 

Grand  total  census  of  1900,  78,538. 


Adjacent  Towns. 

Abington    4,489 

Rockland    5,327 

Hanover    2,152 

East  Bridgewater   3,025 

Halifax    522 

Plympton    488 

Doxbury    2,075 


18,07^ 
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The  total  length  of  single 
track  owned  by  the  Brock- 
ton &  Plymouth  road  is 
23.68  miles.  From  Brock- 
ton to  the  Pilgrim  House, 
Plymouth,  is  about  27 
miles,  the  running  time  be- 
ing two  hours.  The  com- 
pany has  a  traffic  agree- 
ment with  the  Old  Colony 
Street  Railway  Company 
(one  of  the  properties  of 
the  Massachusetts  Electric 
Companies)  whereby  the 
cars  running  from  Plym- 
outh are  operated  by  the 
Old  Colony  road  over  its 
own  tracks  between  Whit- 
man and  Brockton,  the 
crews  being  changed  at  the 
former  town.  The  line  is 
supplied  with  power  from  a 
main  power  station  in 
Plymouth  and  a  rotary  converter  sub-station  located  at 
Bryantville,  in  Pembroke,  in  the  Mayflower  Grove  Park, 
the  transmission  line  being  13  miles  long.  The  accompany- 
ing map  shows  the  location  of  the  track,  which  follows  the 
highway  throughout,  the  rails  being  laid  at  one  side,  their 
tops  being  level  with  the  surface  of  the  road.  Excavation 
was  made  to  the  depth  of  the  ties  and  rails,  good  chestnut 
and  oak  ties  on  24-in.  centers  being  put  down,  well  tamped. 
Gravel  ballast  was  used  in  Whitman,  Hanson,  Plymouth 
and  in  Kingston  from  Kingston  car  house  to  the  Plymouth 
line.  Sand  ballast  was  employed  in  Pembroke  and  from 
the  Pembroke  line  to  the  Kingston  car  house.  Sixty-pound 
T-rail  was  used  except  in  Plymouth,  where  girder  rail  was 
required.  At  road  crossings  the  excavation  was  made  to  a 
greater  depth  and  a  stringer  laid  on  each  of  the  ties,  the 
stringer  being  held  by  outside  and  inside  angle-braces,  the 
rails  being  secured  with  substantial  tie-rods  and  the  cross- 
ing paved  flush  with  the  rail.  The  heaviest  piece  of  work 
is  at  a  point  about  midway  between  Whitman  and  Kings- 
ton, where,  to  get  a  grade  of  about  6  per  cent,  a  cut  of  ap- 
proximately 8000  cubic  yards  was  necessary,  a  portion  of 
the  expense  being  borne  by  the  town  of  Pembroke.  At  the 
bottom  of  this  grade  is  a  substantial  stone  culvert.  There 
are  nineteen  turnouts  on  the  line,  and  the  minimum  radius 
of  curvature  of  track  is  35  ft.  The  6  per  cent  grade  above 
mentioned  is  500  ft.  long.  An  8.8  per  cent  grade  300  ft. 
long  occurs  in  Plymouth,  and  there  are  also  grades  of  5.3 
per  cent  700  ft.  long  and  3.4  per  cent  1000  ft.  in  length  on 
the  line.  The  ties  are  5  ins.  x  5  ins.  x  6|  ft.  and  the  joints 
standard  four-bolt  angle-bar.  All  new  turnouts  were  made 
practically  200  ft.  long.  The  ballast  is  about  8  ins.  deep  be- 
neath the  ties.  Steep  grades  were  also  paved.  No  trestles  or 
bridges  were  constructed.  Fills  9  ft.  wide  were  made  at  the 
i.ops  of  grades,  sloping  U  ft.  to  1  ft.  There  are  1.59  miles 
of  double  track  on  the  line.  No.  0000  Crown  bonds  were 
used  between  Whitman  and  Kingston,  and  the  Clark  bond 
of  the  Chase-Shawmut  Company,  of  Boston,  on  the  re- 
mainder. The  only  special  work  on  the  line  consists  of  a 
Y-spur  track  running  to  the  New  York,  New  Haven  & 
Hartford  railroad  station  in  Plymouth  from  Court  Street, 
opposite  the  Hotel  Samoset.  A  long  turnout  is  built  at 
Mayflower  Grove  Park  which  enables  the  traffic  to  be 
handled  with  expedition.  The  track  is  drained  by  a. ditch 
at  its  side. 

The  power  station  stands  on  the  shore  of  Plymouth  Har- 
bor, in  the  town  proper  and  within  a  stone's  throw  of  Ply- 


mouth Rock.  It  is  built  of  brick  on  pile  foundations.  Each 
pile  is  of  spruce,  25  ft.  long,  10  ins.  to  12  ins.  in  diameter  at 
the  butt  end  and  6  ins.  to  7  ins.  at  the  small  end.  All  piles 
were  chamfered  for  a  few  inches  from  the  end  and  a 
wrought-iron  ring  placed  thereon,  the  ring  being  made 
irom  3-in.  x  i-in.  strap  iron.  The  concrete  capping  of  the 
piles  forms  the  footing  on  which  all  foundations  were 
started.  Filling  of  broken  stone  or  gravel  was  provided 
around  the  piles  to  grade  up  to  the  bottom  of  the  concrete 
capping.  The  concrete  consisted  of  one  part  best  Portland 
cement  to  three  parts  clean,  sharp  sand  and  six  parts  broken 
stone,  the  broken  stone  passing  through  a  2-in.  ring.  Foun- 
dations of  stone  are  built  under  the  outside  walls  of  the 
boiler  house,  boiler  settings,  heater  and  pumps.  All  stone 
masonry  is  composed  of  large  stones  with  flat  beds  and 
builds  laid  solid  in  Roslindale  cement  mortar  thoroughly 
bonded  and  bedded.  Ledge  rock  was  used  in  all  cases.  The 
stack  foundation  is  of  concrete,  built  in  layers  not  over  12 
ins.  thick.  Trimmings  are  of  granite.  Machinery  founda- 
tions are  of  the  best  quality  of  hard  brick  laid  in  Portland 
cement  mortar.  The  wells  for  condensing  water  and  boiler 
feed-supply  are  built  of  brick  with  a  concrete  footing.  The 
chimney  is  of  hard  brick,  125  ft.  in  height,  capped  with  a 
cast-iron  cap  at  the  top,  with  a  cast-iron  clean-out  door  at 
its  base.  The  inside  diameter  is  6  ft.  6  ins.  throughout  its 
entire  length.  All  fire  brick  is  laid  in  fire  clay.  All  piers 
start  on  concrete  bed.  The  boiler  room  paving  is  of  brick 
laid  on  edge  in  sand,  with  a  slope  of  about  6  ins.  per 
100  ft.  toward  the  water  pockets.  All  brick  drain  pockets 
are  supplied  with  perforated  cast-iron  covers  -J  in.  thick. 

All  floor  timbers  are  of  Southern  pine.  Each  floor  is  laid 
with  4-in.  plank  and  top  board  of  f-in.  birch  or  maple.  The 
plank  is  spruce  7  ins.  to  1 1  ins.  wide,  grooved  §  in.  square 
and  furnished  with  hardwood  splines.  It  was  planed  on 
one  side  to  a  uniform  thickness  of  at  least  3J  ins.  and  is 
laid  with  close  joints,  planed  side  down,  thoroughly  spiked 
by  two  7-in.  spikes  at  each  bearing.  The  floor  boards  were 
sawed  in  parallel  widths  of  3  ins.  to  5  ins.,  8  ft.  to  12  ft.  in 
length,  laid  at  an  angle  of  45  degs.  with  the  floor  planking. 
The  top  floor  is  thoroughly  oiled  and  levelled.  The  plank- 
ing for  engine  room  and  boiler  house  roofs  is  of  spruce  3 
ins.  thick,  sound  and  free  from  wave  and  knots.  The  planks 
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are  grooved  §  in.  square,  with  6  ins.  maximum  width. 
They  are  fastened  with  6-in.  spikes.  The  monitor  is  fin- 
ished on  the  inside  with  Southern  pine  boards  and  clap- 
boarded  on  the  outside.  All  window  frames  and  sashes 
are  of  white  pine.  Sashes  are  hung  with  2-in.  turned  face 
steel  axle  pulleys,  with  Sampson  cord  and  round  balance 
weights,  and  are  glazed  with  first  quality  double  thick 
American  sheet  glass.  Door  frames  are  of  Southern  pine, 
with  wrought-iron  anchors,  the  doors  being  of  white  pine 
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Stairways  have  8-in.  rises  and  9-in.  treads.  All  roofs  are 
covered  with  tar  and  gravel,  using  6-ply  felt  roofing  with  a 
gravel  edge  of  zinc  5  ins.  wide.  Gutters  are  of  16-oz.  24-in. 
copper.  Water  conductors  are  of  4-in.  galvanized  iron 
pipe.  The  boiler  house  roof  is  flashed  with  lead  weighing 
3^  lbs.  per  foot  and  is  hipped  to  carry  water  by  the  ends  of 
the  monitor. 

The  power  station  is  divided  into  two  main  parts,  boiler 
room  and  engine  room,  separated  by  a  wall.  The  engine 
room  walls  are  painted  with  two  coats  of  light  drab  above 
the  window  sills  and  with  two  coats  of  a  darker  color  belo.w. 
The  boiler  room  walls  are  dark  for  5  ft.  from  the  floor  and 
whitewashed  above.  Boiler  settings  are  painted  and  white- 
washed, and  the  walls  in  the  engine  room  basement,  foun- 
dations and  piers  are  also  whitewashed.  Engines  and  gen- 
erators are  painted  with  two  coats  of  dark  seal  brown  and 
varnished.  The  smoke  flue  and  boiler  fronts  are  painted 
with  black  graphite  paint.  The  under  side  of  all  roof  plank- 
ing was  painted  with  two  coats  of  white  paint  of  pure 


port,  Mass.  Each  is  16  ft.  long  x  72  ins.  wide,  17  ft.  2  ins. 
long  over  furnaces,  contains  112  3-in.  tubes  and  is  rated  at 
125  hp.  Shell  plates  and  heads  are  open-hearth  steel.  The 
tubes  are  steel,  the  space  between  rows  being  a  minimum  of 
1  in.  All  tubes  are  at  least  3  ins.  from  the  boiler  shell,  rivets 
I-  in.  diameter,  and  heads  are  stayed  above  tubes  by  through 
braces  running  length  of  boiler  from  head  to  head.  Each 
boiler  has  two  cast-iron  nozzles  6  ins.  internal  diameter,  for 
steam  and  safety  valves  riveted  to  the  shell.  There  are  also 
dry  pipes  in  each  boiler  to  prevent  priming,  perforated  on 
the  upper  side  with  J-in.  holes  aggregating  the  steam  nozzle 
in  area  and  drained  by  two  -]-in.  holes  in  the  under  side. 
Fusible  plugs  are  provided  with  centers  2  ins.  above  the 
upper  row  of  tubes.  The  blow-off  pipes  are  2\  ins.  in 
diameter.  Each  boiler  also  has  one  12-in.  brass  steam  gage, 
one  combination  water  column  and  one  internal  brass  feed- 
pipe 2  ins.  in  diameter.  Two  manholes,  11  ins.  x  15  ins. 
and  10  ins.  x  15  ins.,  are  placed,  one  in  the  rear  sheet  on  top 
of  each  boiler,  the  other  in  the  front  tube  sheet  under  the 


white  lead  and  linseed  oil.  An  Akron  inlet  pipe  was  laid 
from  the  end  of  the  power  station  wharf  to  the  well,  with 
bulkhead,  strainer  and  gate  at  its  end,  with  cement  joints. 
All  plumbing  was  done  according  to  the  city  of  Boston's 
regulations.  There  are  four  steel  roof  trusses  in  the  engine 
room  and  four  in  the  boiler  room  designed  with  a  factor  of 
safety  of  4  against  a  total  wind  and  snow  load  of  40  lbs.  per 
square  foot  area  exclusive  of  the  roof  itself.  The  boiler 
house  trusses  are  designed  for  an  additional  load  of  10,000 
lbs.  applied  at  any  point  of  the  bottom  chord.  Trusses  rest 
on  cast-iron  plates  built  into  the  wall,  and  are  held  in  place 
by  anchor  bolts,  which  are  also  built  into  the  wall  and  come 
up  through  the  plates,  slots  being  left  in  the  shoes  at  the 
end  of  each  truss  for  adjustment  and  expansion.  Trusses 
are  braced  laterally  in  the  plane  of  bottom  cords,  and  have 
a  minimum  bearing  of  8  ins.  The  engine  room  span  is  52 
ft.,  the  boiler  room  span  being  40  ft.  Steel  was  supplied  by 
the  Pennsylvania  Steel  Company.  The  extreme  dimensions 
of  the  boiler  room  are  41  ft.  4  ins.  x  63  ft.  10  ins.  The  en- 
gine room  exterior  is  54  ft.  x  76  ft.  8  ins.  The  boiler  room 
is  lighted  by  eight  windows  4  ft.  8  ins.  wide,  10  ft.  center 
to  center,  and  11  ft.  4  ins.  high,  in  addition  to  the  monitor, 
which  can  be  opened  and  closed  from  the  floor  level. 

The  boiler  plant  consists  of  four  horizontal  return  tubu- 
lar boilers,  made  by  Edw.  Kendall  &  Sons,  of  Cambridge- 


tubes.  The  fronts  are  cast  iron,  with  two  fire  doors  each. 
The  ash  pits  have  revolving  dampers,  planed  joints,  drilled 
hinge  holes  and  turned  pins.  The  tops  and  sides  of  furnace 
mouths  are  lined  with  a  special  quality  of  fire  brick.  The 
grates  are  6  ft.  square  and  were  made  by  W.  W.  Tupper 
&  Co.,  with  f-in.  air  spaces  and  J-in.  iron  bars.  Each 
boiler  is  suspended  by  six  cast-iron  lugs  riveted  to  the  shell, 
is  provided  with  one  cast-iron  uptake,  air  tight,  and  fitted 
with  a  hand  damper  to  be  worked  from  the  floor.  The 
boilers  were  tested  at  the  works  with  warm  water  at  225 
lbs.  per  square  inch,  the  working  test  being  a  10-hour  run  at 
125  lbs.  per  square  inch.  The  tube  sheets  are  i  in.  thick. 
Hand  firing  is  used,  coal  being  brought  into  the  boiler  room 
in  small  cars  runningon  a  track  extending  to  the  coal  pocket 
east  of  the  power  house.  Locke  damper  regulators  are  used. 
This  pocket  is  a  large  wooden  building  built  on  300  piles 
and  has  a  capacity  of  2000  tons.  The  building  is  108  ft. 
long  and  33  ft.  wide,  41  ft.  7  ins.  inside  height.  All  timbers 
are  hard  pine  with  spruce  planking,  except  on  the  roofing. 
All  coal  is  weighed  in  the  boiler  room  on  a  Fairbanks  scale. 
The  coal-handling  apparatus  was  furnished  by  the  C.  W. 
Hunt  Company.  A  boom  31  ft.  long  is  mounted  on  a  tower 
at  the  end  of  the  wharf  42  ft.  3  ins.  above  the  floor  line,  and 
coal  is  hoisted  from  the  barges  by  an  engine  of  the  hori- 
zontal twin  type  size,  about  10  hp.   The  engine  takes  steam 
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through  a  2-in.  pipe  running  to  the  boiler  house.  The 
hoisting  tub  holds  1000  lbs.  of  coal,  and  the  coal  on  reach- 
ing the  top  of  its  hoist  is  discharged  through  a  hopper  into 
a  coal  car,  which  runs  by  gravity  down  an  automatic  rail- 
way until  it  is  emptied  into  the  pocket.  The  firing  car  also 
holds  one  ton,  and  the  car  house  track  divides  into  two 
branches  beneath  the  pocket  valves,  where  the  coal  is 
finally  discharged  and  die  car  run  into  the  boiler  house  by 
hand-power.  Ashes  are  carried  out  by  this  car  and  are 
dumped  into  a  hole  behind  the  bulkhead. 

Warren  feed-pumps  are  used,  and  the  feed-water  is 
heated  by  two  exhaust  primary  heaters  supplied  by  the  Na- 
tional Pipe  Bending  Company.  Each  has  200  sq.  ft.  of  heat- 
ing surface  and  are  rated  at  600  hp.  There  are  no  injectors. 

All  high-pressure  steam  pipes  are  made  of  lap-welded 
charcoal  iron  tubing,  all  work  2\  ins.  and  above  being 
flanged.  The  radius  of  bends  is  at  least  six  times  the  pipe 
diameter,  unless  otherwise  specified.  Flanges  are  provided 
with  raised  faces  and  caulking  recesses,  all  flange  fittings 
being  cast  iron  and  high-pressure  joints  being  made  with 
corrugated  copper  gasket.   Brass  piping  is  used  for  all  hot 


feet.  The  low-pressure  piping  is  supported  on  non-adjust- 
able hangers,  brackets  or  piers.  Drip  connections  are  from 
■J  in.  to  1-2-  ins.  in  diameter.  Valves  are  provided  through- 
out. The  overflow  from  engine  traps  is  carried  into  a  main 
drip  pipe  2.\  ins.  in  diameter.  A  2-in.  priming  pipe  valved 
at  both  ends  is  carried  from  the  main  feed  pipe  to  the  con- 
denser. All  bolts  are  of  Burden's  iron.  Provision  is  made 
for  inserting  thermometers  in  the  main  feed-water  pipe  at 
the  entrance  and  exit  from  the  heater.  All  unions  used  are 
brass,  and  red  lead  is  used  wherever  flanges  are  screwed  on 
pipes.  All  piping  is  guaranteed  to  withstand  a  working 
pressure  of  130  lbs.  and  was  installed  by  Lynch  &  Wood- 
ward, of  Boston.  There  are  two  Blake  jet  condensers  in 
the.  station  of  the  cross-compound  vertical  air  pump  type. 
The  cylinder  dimensions  are  /  J  ins.  and  15  ins.  high  and 
low  pressure,  18  ins.  water,  15  ins.  stroke,  and  6  ins.  and  12 
ins.,  18  ins.  and  15  ins.,  respectively.  The  condensing  cham- 
ber is  24  ins.  in  diameter  and  the  exhaust  pipe  14  ins.  The 
condensers  are  cross-connected,  to  operate  together  if  de- 
sired. The  water  buckets  of  the  condenser  pump  are  of 
composition,  fibrous-packed,  and  the  water  valves  of  me- 
dium rubber.  Piston  rods  of  the  water  cylinders  are  of 
Tobin  bronze  and  the  steam  cylinder  rods  are  steel,  the  latter 
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water  connections  between  heaters  and  boilers.  Low  pres- 
sure piping  is  of  flanged  cast  iron.  Exhaust  and  water  pipes 
in  the  main  are  of  lap-welded  iron.  Akron  pipe  is  used  to 
carry  the  overflow  from  the  hot  well  and  is  laid  with  cement 
joints.  All  straightaway  valves  are  of  the  Chapman  Valve 
Manufacturing  Company's  make.  All  valves  used  in  high- 
pressure  work  are  extra  heavy,  and  if  2\  ins.  or  above  in 
diameter  are  made  of  a  flanged  iron  body  with  bronze  seats 
and  arranged  with  outside  screw  and  yoke.  By-passes  are 
provided  on  all  high-pressure  valves  above  6  ins.  Such 
valves  have  ribbed  bodies,  and  all  valves  have  composition 
spindles.  Low-pressure  valves  above  5  ins.  have  a  flanged- 
iron  body  with  babbitt  seats,  stationary  spindles  and  indi- 
cators, excepting  main  exhaust  valves,  which  are  furnished 
with  outside  screw  and  yoke,  with  floor  stands  having  pol- 
ished wheels  and  bodies.  All  valve  stems  are  vertical  as  far 
as  possible.  Check  valves  are  furnished  in  all  connections 
to  traps.  The  heater  relief  valve  is  set  at  150  lbs.  The 
heaters,  tops  of  boilers,  steam-supply  pipes,  drip  pipes  from 
the  header,  all  feed  pipes  carrying  hot  water  (except  brass 
connections  in  front  of  boilers)  and  the  exhaust  pipes  from 
the  cross-compound  engine  to  the  condenser,  including  all 
valves  and  fittings,  are  covered  with  the  best  grade  of  Keas- 
bey  &  Mattison  sectional  magnesia  covering,  using  plastic 
covering  not  less  than  2  ins.  thick  on  larger  pipes,  heaters 
and  boilers.  The  high-pressure  steam  and  water  piping 
has  adjustable  supports  on  roller  bearings  at  least  every  six 
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cylinders  being  covered  with  2  ins.  of  asbestos,  lagged  with 
Russia  iron  and  brass  bands.  The  condenser  injection 
nozzles  are  composition-lined,  and  an  automatic  vacuum 
breaker  is  supplied  to  each  one. 

The  engine  room  contains  at  present  three  generating 
units.  One  of  these  supplies  power  to  the  transmission  line 
and  consists  of  a  300-kw  General  Electric  three-phase  alter- 
nator, revolving  field  type,  direct-connected  to  a  450-hp 
horizontal  cross-compound  condensing  engine  made  by  C. 
H.  Brown  &  Company,  of  Fitchburg,  Mass.  This  engine 
operates  at  its  normal  rating  at  125  lbs.  steam  pressure, 
with  26-in.  vacuum,  and  is  guaranteed  to  14  lbs.  steam  per 
ihp-hour  at  full  load.  Its  cylinders  are  17  ins.  x  33  ins.  x 
42  ins.,  and  its  speed  107  r.  p.  m.  The  cylinder  wall  thick- 
ness is  i-J  ins.  high  and  if  ins.  low  pressure.  The  clearance 
between  the  high-pressure  cylinder  head  and  piston  3-16 
in.,  or  2  per  cent,  with  §  in.,  or  2.5  per  cent,  on  the  low- 
pressure  side  of  the  engine.  The  horse-power  inlet  port 
area  is  20  sq.  ins.,  exhaust  port  23.9  sq.  ins.,  the  correspond- 
ing horse-power  area  being  84.21  sq.  ins.  and  91.6  sq.  ins. 
respectively.  The  piston  rods  are  of  steel,  3  ins.  and  35 
ins.  in  diameter  respectively.  The  large  and  small  sections 
of  the  high-pressure  connecting  rod  are  23.75  S<F  ins-  and 
13.36  sq.  ins.,  while  the  horse-power  rod  areas  are  the  same 
as  the  foregoing.  The  distance  between  centers  of  rods  is 
126  ins.,  and  the  cross-head  pins  are  of  open-hearth  steel  of 
5^  ins.  diameter  and  length.    The  crank  pins  are  of  the 
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same  dimensions  and  material.  The  shaft  is  of  Bethlehem 
steel,  12  ins.  in  journal  diameter  and  15  ins.  diameter  at  the 
fly-wheel  and  armature.  Length  in  journals,  22  ins.  The 
guaranteed  regulation  is  2  per  cent  from  zero  to  full  load 
The  fly-wheel  is  designed  so  that  the  angular  variation 
from  mean  position  to  uniform  motion  shall  not  exceed  .18 
of  1  per  cent  at  150  per  cent  load.  Cylinders  are  of  the 
four-valve  type,  made  of  close-grained  cast  iron.  The  fly- 
wheel face  is  16  ins.  and  the  engine  is  lagged  by  2-in.  thick- 
ness of  carbonate  of  magnesia  covering. 

The  frame  used  on  this  engine,  as  will  be  seen  from  the 
view  of  the  interior  of  the  station,  is  of  the  heavy-duty 
Tangye  pattern,  to  which  the  builders  have  given  much  at- 
tention since  their  advent  into  this  field  several  years  ago. 
The  correctness  of  this  design  is  well  attested  by  the  show- 
ing of  this  engine  under  an  overload  of  119  per  cent,  which 
occurred  in  this  plant  not  long  ago.  This  occurred  during 
a  snowstorm  at  a  time  when  the  other  units  were  under- 
going some  changes,  and  was,  of  course,  the  result  of  acci- 
dent. 

A  feature  of  this  engine  is  its  capacity  for  handling  high 
speeds  and  changeable  loads  in  direct  connection  with  elec- 
tric generators.  The  builders  attribute  much  of  their  suc- 
cess in  this  direction  to  the  use  of  a  multiported  gridiron 
valve,  which  enables  them  to  reduce  the  valve  travel  and 
eliminate  a  great  deal  of  the  wear  incidental  to  this  motion 
and  at  the  same  time  to  realize  the  benefits  of  a  full  steam- 
chest  pressure  in  the  cylinder  under  all  conditions.  This 
latter  result  is  partially  due  to  the  type  of  valve  and  par- 
tially to  the  double  eccentric  motion  which  is  used  on  all 
sizes  and  which  allows  of  the  widest  possible  range  for  ad- 
justment and  a  cut-off  up  to  three-quarter  stroke.  Another 
point  in  connection  with  this  valve  design  is  that  by  making 
the  valve  seats  removable  and  separate  from  the  cylinders 
the  material  for  these  parts,  as  well  as  the  valves,  can  be 
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more  carefully  selected ;  and  as  the  design  is  such  as  to 
allow  an  overtravel,  there  can  be  no  shoulders  formed,  and 
the  economic  life  of  the  engine  is  greatly  prolonged. 

The  speed  changing,  or  synchronizing,  device,  which  al- 
lows the  speed  of  the  engine  to  be  varied  some  10  r.  p.  m. 
while  in  operation,  is  controlled  by  a  small  switch  placed  on 
the  switchboard,  the  operation  of  which  is  as  follows  :  This 
switch  controls  a  type  C  A  1-6-hp  General  Electric  motor, 
mounted  on  the  engine  frame  underneath  the  guides,  the 
motor  being  connected  through  a  sprocket  chain  to  a  screw, 
which  is  in  turn  suspended  from  a  trip-shaft  directly  under- 
neath it,  as  shown  in  the  cut.  The  function  of  this  screw 
is  to  carry  a  weight  from  one  side  of  the  governor  trip- 


shaft  to  the  other,  so  as  to  increase  or  diminish  the  effect  of 
the  governor  balls.  As  the  governor  trip-shaft  extends 
right  through  to  the  back  cylinder  head,  so  as  to  control 
the  cut-off  on  both  ends  of  the  cylinder,  this  arrangement 
makes  a  very  simple  connection.  The  device  is  giving  the 
best  of  satisfaction. 

There  is  in  operation  in  this  station  quite  a  novel  safety 
stop,  which  was  used  in  this  plant  for  the  first  time  ;  it  is 
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very  compact  and  does  not  detract  from  the  appearance  of 
the  engine.  This  stop  operates  automatically  to  disengage 
the  releasing  gear  in  case  of  accident  to  the  governor  or 
belt,  so  as  to  entirely  cut  off  the  steam  supply  in  less  than 
one-half  of  one  second.  This  same  result  can  also  be  ac- 
complished by  pressing  one  of  the  several  push  buttons 
located  at  different  points  about  the  station.  The  partic- 
ular point  of  advantage  in  this  stop  over  those  of  the  older 
type  is  that  it  acts  on  the  releasing  gear,  becoming  operative 
in  less  than  the  time  necessary  for  one  revolution,  instead 
of  closing  the  throttle,  as  with  the  other  types. 

The  alternator  has  twenty-eight  poles,  is  separately  ex- 
cited by  a  17-kw  125-volt  generator,  motor-driven  from  the 
550-volt  railway  bus-bars.  Its  full-load  current  is  455 
amps,  per  phase,  voltage  380  amps.,  with  8  per  cent  regu- 
lation at  100  per  cent  power  factor  and  constant  speed.  The 
guaranteed  efficiencies  are  50  per  cent  load  90  per  cent,  75 
per  cent  load  92.5  per  cent,  100  per  cent  load  93.5  per  cent. 
The  revolving  field  weighs  9  tons,  the  stationary  armature 
12  tons,  foundation  plates  4500  lbs.  The  fly-wheel  effect  is 
18,000  lbs.  at  3i-ft.  radius.  The  alternator  feeds  the  step- 
up  transformers  for  the  transmission  line,  and  also  supplies 
alternating  current  at  380  volts  to  a  G.  E.  250-kw  three- 
phase  4-pole  750-r.  p.  m.6oo-volt  25-cycle  rotary  converter, 
the  voltage  ratio  being  1.58.  The  overload  capacity  for  two 
hours  is  50  per  cent.  The  normal  output  is  417  amps,  on 
the  direct-current  side,  the  no-load  voltage  being  550  volts. 
The  converter  is  fitted  with  a  pulley  for  operating  it  in- 
verted as  a  direct-current  generator.  It  is  self-excited  when 
driven  from  the  alternating-current  side.  The  field  rheo- 
stat is  designed  to  secure  a  range  of  power  factor  from  85 
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per  cent  to  100  per  cent  with  either  lagging  or  leading  cur- 
rents. The  pulley  and  shaft  are  sufficiently  rigid  to  permit 
the  rotary  to  deliver  200  kw  working  as  a  motor.  A  belt- 
driven  exciter,  type  I.  B.,  2 — if — 1200,  500  volts,  is  fur- 
nished also.  A  37.5-kw  oil-cooled  reactive  coil  is  supplied 
for  use  in  compounding.  The  efficiencies  are  as  follows 
for  50  per  cent,  75  per  cent,  100  per  cent  and  150  per  cent 
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load:  91  per  cent,  93.5  per  cent,  94.25  per  cent  and  94.5 
per  cent.  The  total  weight  of  the  machine  is  about  21,000 
lbs. 

Additional  direct  current  is  supplied  by  a  G.  E.  300- 
kw,  8-pole,  550-volt,  545-amp.,  105-r.  p.  m.  railway  gen- 
erator, direct-driven  by  a  450-hp.  Green- 
Wheelock  horizontal  cross-compound  con- 
densing engine,  cylinders  16  ins.  x  36  ins.  x 
42  ins.,  weight  120,000  lbs.,  equipped  with 
Monarch  stop.  The  high  and  low  pressure 
clearances  are  1.95  per  cent  and  -\7per  cent, 
and  the  inlet  ports  18  sq.  ins.  and  90  sq.  ins., 
the  exhaust  ports  being  20  sq.  ins.  and  1  16 
sq.  ins.  respectively.  The  high  and  low 
pressure  piston  rods  are  3I  ins.  and  4  ins. 
in  diameter,  the  large  and  small  sections  of 
connecting  rods  being  21.6  sq.  ins.  and  [2.6 
sq.  ins.  The  length  between  rod  centers  is 
105  ins.,  the  cross-head  pins  5  ins.  in  length 
and  diameter  and  the  crank  pins  5A  ins.  in 
each  dimension.  The  shaft  is  Bethlehem 
steel  14  ins.  in  journal  diameter,  17  ins.  in 
fly-wheel  and  24  ins.  in  journal  length.  The 
fly-wheel  weighs  17.5  tons  and  is  16  ft.  in 
diameter.  The  intermediate  receiver  has  a 
capacity  of  58,000  cu.  ins.  and  the  throttle 
supply  pipe  is  6  ins.  in  diameter.  The  maxi- 
mum cut-off  is  80  per  cent.  Magnesia  cov- 
ering is  used,  and  the  guaranteed  steam 
economy  13  lbs.  at  105  r.  p.  m.,  125  lbs. 
steam  pressure  and  26  ins.  vacuum  and 
most  economical  cut-off.  The  generator 
weighs  38.5  tons.  The  third  generating 
unit  is  composed  of  a  G.  E.  200-kw,  550-volt,  direct-cur- 
rent railway  generator,  direct-connected  to  a  250-hp  Mc- 
intosh &  Seymour  engine. 

The  transformer  equipment  consists  of  six  90-kw,  380- 
13,000  volt  oil-cooled  G.  E.  units,  guaranteed  with  overload 
capacity  to  supply  two  200-kw  overloaded  rotaries  at  the 
end  of  the  line.   These  are  placed  in  the  basement. 

The  switchboard  is  located  at  the  west  end  of  the  engine 


room  and  contains  one  alternating-current  generator  panel 
with  wattmeter  and  field  rheostat  as  special  features,  one 
exciter  panel  with  rheostat,  one  motor  panel  with  automatic 
release  rheostat,  one  alternating-current  rotary  panel,  one 
direct-current  rotary  panel  with'  rheostat,  wattmeter  and 
starting  switch  on  sub-base,  one  transmission  line  panel 
containing  six  1200-amp.  quick-break  low-tension  trans- 
former switches,  two  direct-current  generator  panels  and 
two  feeder  panels.  The  usual  complement  of  switches  and 
instruments  was  furnished.  In  the  high-tension  circuit  are 
two  sets  of  13,000-volt,  100-amp.,  triple-pole,  single-throw 
oil  switches,  form  K.  Panels  are  of  slate.  Three  sets  of 
13,000-volt  lightning  arresters  are  placed  in  the  outgoing 
circuit. 

The  switchboard  stands  at  a  distance  from  the  wall 
sufficiently  large  to  permit  easy  access  to  its  connections 
and  bus-bars  from  behind,  and  all  high-voltage  wiring  is 
kept  as  far  as  possible  from  attendants.  The  engine  room 
is  well  lighted  and  exceptionally  clean  in  appearance  and 
convenient  in  arrangement.  The  power  station  was  built 
by  F.  E.  Gilbreth,  of  Boston. 

The  transmission  line  between  the  Plymouth  power  sta- 
tion and  the  Mayflower  Grove  or  Bryantville  sub-station 
consists  of  13  miles  of  single  three-phase  circuit,  designed 
to  carry  400  kw  at  13,000  volts  with  5  per  cent  loss.  Seven- 
strand  No.  2  aluminium  wires  furnished  by  the  Pittsburgh 
Reduction  Company  are  used,  with  a  conductivity  of  61  per 
cent,  equivalent  in  resistance  to  No.  4  copper.  The  line 
runs  on  the  highway  for  6.5  miles  and  on  its  own  private 
right  of  way  the  remaining  distance.  Separate  poles  are 
used  on  the  right  of  way,  the  regular  railway  poles  being 
strung  with  the  high-voltage  circuit  on  the  highway,  the 
wires  beins"  on  cross-arms  above  the  direct-current  feeders 
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and  telephone  wires.  The  full-load  current  is  18  amps 
per  phase.  The  town  regulations  called  for  insulation  on 
the  high-tension  circuit  conductors,  double-braid  water- 
proof covering  being  put  on.  The  wire  weighs  488  lbs.  per 
mile.  Poles  in  the  open  are  of  chestnut,  30  ft.  to  55  ft.  in 
length,  with  7-in.  tops  set  5 -J  ft.  in  the  ground.  The  cross- 
arms  carry  four  locust  pins  and  are  of  Georgia  pine.  Wash- 
ers are  used  under  all  lag  screws  and  double  cross-arms 
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where  the  deflection  is  over  2^  degs.  to  3  degs.  at  highway 
and  railroad  crossings.  The  line  is  transposed  every  half 
mile,  one  wire  dropping  to  a  lower  cross-arm  for  a  single 
pole  while  passing  beneath  the  others.  Locke  No.  3  choco- 
late porcelain  insulators  are  installed,  weighing  3  lbs.  each 
and  guaranteed  to  20,000  volts.  Ties  are  made  by  two  No. 
3  insulated  aluminium  wires  18  ins.  long.  Head  and  side 
guys  of  No.  4  or  seven-strand  No.  12  iron  wire  are  used  in 
all  cases  of  unbalanced  strain,  as  on  curves  and  in  swamps. 
Across  the  salt  marshes,  which  are  flooded  at  high  tide,  an 
additional  frame  support  is  attached  to  the  pole  base  to 
avoid  gradual  settling.  Straight  spans  are  125  ft.  long, 
curves  from  80  ft.  to  100  ft.,  the  sharpest  curves  having  a 
55-ft.  span.  Cross-arms  are  3-]  ins.  x  4}  ins.  x  7  ft.  Ninety 
per  cent  of  the  poles  are  30  ft.  long.  Special  construction 
was  employed  in  passing  the  works  of  the  Plymouth  Cord- 
age Company.  A  box  4  ft.  square  and  6  ft.  deep,  inside 
measure,  was  sunk  to  its  top  in  earth.  The  pole  to  be  set 
was  placed  in  this  box  and  the  latter  filled  with  concrete, 


which  was  allowed  to  set  thoroughly  before  any  strain  was 
applied  to  the  poles.  Each  pole  was  double-side  guyed  at 
right  angles  to  the  line  and  fastened  to  two  2-ton  anchor 
stones  by  f-i-n.  eye-bolts,  which  show  18  ins.  clear  above  the 
ground  surface.  Double-head  guys  are  on  all  poles  set  in 
water,  with  anchor  stones  set  at  least  6  ft.  in  the  ground. 
The  line  crosses  the  automatic  coal  conveyor  of  the  Cord- 
age Company  by  special  construction,  the  high-tension 
wires  passing  through  bushed  porcelain  insulators  hung 
by  iron  wire  fastened  to  insulators  set  on  a  cross-arm  at- 
tached to  a  channel  iron,  the  latter  being  clamped  to  2-in. 
iron  pipes  11  ft.  high,  these  pipes  being  secured  to  the  plat- 
form of  the  coal  railway. 

The  Mayflower  Grove  sub-station  is  a  one-story  brick 
building  with  a  tar  and  gravel  roof,  the  exterior  dimensions 
being  26  ft.  x  36  ft.  It  is  designed  for  two  three-phase,  25- 
cycle,  200-kw  G.  E.  rotary  converters,  with  six  step-down 
transformers,  each  rated  at  90  kw,  with  a  voltage  on 
the  primary  of  13,000,  secondary  380.  The  rotaries  are 
capahle  of  operating  two  hours  at  300-kw,  with  a  tem- 
perature rise  not  exceeding  55  degs.  C,  with  the  sur- 
rounding air  at  25  degs.  C.    The  temperature  rise  at 
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continuous  full  load  is  35  degs.  C.  The  rotaries  are  similar 
in  regulation  and  reversibility  to  those  in  the  power  station. 
Each  rotary  occupies  a  floor  space  of  50  sq.  ft.,  or  .25  sq. 
ft.  per  kw.  The  sub-station  is  amply  lighted  by  five  win- 
dows, as  the  clearness  of  the  cut  shows.  The  full-load  ro- 
tary voltage  is  600,  and  the  no-load  550.  Two  30-kw 
reactive  coils  are  installed  for  compounding  the  rotaries. 
The  efficiencies  are,  at  50  per  cent,  75  per  cent  and  100  per 
cent  load,  89  per  cent,  92  per  cent  and  93.5  per  cent.  The 
total  weight  of  each  machine  is  23,500  lbs. 

The  general  course  of  the  sub-station  wiring  is  as  fol- 
lows :  The  high-tension  wires  enter  the  sub-station  at  the 
rear  end  under  a  shelter,  passing  through  a  slate  slab 
drilled  to  receive  porcelain  tube  insulators  7  ins.  long, 
4!  ins.  in  diameter  under  head  and  3$  ins.  under 
shank.  They  then  are  carried  inward  and  downward  on 
line  insulators  to  the  lightning  arresters,  which  are  mounted 
on  wall  immediately  below  the  6-in.  x  8-in.  beam  shown  in 
the  photograph.    They  then  pass  to  the  oil  switches,  going 


thence  to  the  transformers.  The  transformer  secondaries 
run  to  the  reactive  coils  and  switches,  then  through  tile 
ducts  under  the  floor  to  the  rotary  converters,  alternating- 
current  side,  lead-covered.  The  direct-current  cables  pass 
down  into  the  trench  beneathThe  converters  and  are  carried 
on  insulators  mounted  on  the  4-in.x  6-in.  supports  to  the 
direct-current  rotary  panels  of  the  switchboard.  The 
direct-current  feeders  run  out  of  the  wall  at  the  right  of  the 
switchboard,  facing  it.  Three  No.  4  lead-covered  wires  are 
run  from  the  transformers  to  the  lightning  arresters. 

The  switchboard  is  composed  of  six  panels  and  is  located 
in  the  center  of  the  sub-station  near  the  wall  opposite  the 
door.  Two  are  for  direct-current  feeders,  two  for  alter- 
nating-current rotaries  and  two  for  direct-current  rotary 
service.  No  unusual  features  are  encountered  in  the 
switchboard.  Soapstone  barriers  are  used  in  oil  switches. 
A  large  park  is  operated  by  the  company  at  Mayflower 
Grove.  Little  Sandy  Bottom  Pond  has  an  area  of  about  66 
acres,  and  the  park  is  equipped  with  a  theater,  carousel, 
launch,  canoes,  boats,  refreshment  booths,  facilities  for 
checking  bicycles  and  horses,  etc.  A  rest  room  for  women 
is  provided  in  the  keeper's  house,  containing  rockers,  cribs 
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and  an  emergency  medicine  chest  for  physicians'  use.  The 
park  patronage  is  rapidly  growing.  On  the  heaviest  Sun- 
day in  June,  1901,  the  road  carried  13,226  passengers,  and 
about  3000  people  visited  the  grove. 

The  rolling  stock  consists  of  twenty-seven  cars,  classified 
as  six  vestibuled  8-wheelers,  four  short  box  cars,  eight  12- 
bench,  three  15-bench,  four  10-bench  and  two  8-bench  open 
cars.  There  is  also  one  tower,  one  work  car  and  one  flat 
car  in  service,  two  Taunjton  nose  snowplows  and  one  Peck- 
ham  rotary  plow,  equipped  with  two  Westinghouse  38-B 
motors  for  running  the  fan  and  two  G.  E.-57S  for  pro- 
pulsion. The  closed  cars  were  built  by  the  Laconia  Car 
Company  and  are  39  ft.  8  ins.  over  bumpers,  38  ft.  8f  ins. 
over  vestibules,  seat  forty  passengers  and  have  a  29-ft.  4§- 
in.  body  each.  From  center  to  center  of  seats  is  32!  ins. ; 
the  seats  over  all  are  each  32  ins.  and  aisles  20  ins.  wide. 
The  width  of  body  outside  over  posts  is  7  ft.  11  ins.,  and  the 
height  from  bottom  of  bolster  to  top  of  trolley  plank  9  ft. 
2 1  ins.,  from  floor  to  top  of  window  sill  being  27  ins.  On 
each  side  are  ten  windows,  with  two  at  each  end.  Double 
swinging  doors  are  on  the  vestibules,  sills  and  cross-timbers 
being  hard  pine  or  oak.  The  flooring  is  of  f-in.  hard  pine 
and  in  aisles  is  corrugated  to  a  thickness  of  i-J  ins.  Trusses 
are  of  £-in.  round  iron.  Two  trap  doors  are  built  over 
each  driving  axle  and  are  corrugated  f  in.  thick.  Treads 
are  1  in.  thick,  body  framing  posts  ash,  the  upper  deck  has 
7-in.  overhang  and  the  brake-staff  is  1^  ins.  in  diameter 
below  the  ratchet.  There  are  two  sand  boxes  on  each  car. 
Card  racks  hold  11-in.  cards.  There  are  twenty  No.  42 
Wheeler  reversible  seats,  four  being  corner  seats,  the  re- 
mainder transverse.  The  corner  seats  are  stationary  and 
36  ins.  long.  Outside  each  window  are  four  iron  window 
guards.  Burrowes  curtains  are  used,  mounted  on  Harts- 
horn rollers.  Each  car  has  two  signal  balls  and  two  steel 
foot  alarm  gongs  10  ins.  in  diameter.  There  are  eight  in- 
candescent lamps  inside  each  car,  one  in  each  vestibule; 
also  two  headlights  in  two  circuits  with  a  three-way  switch 
at  each  end.  Each  car  is  equipped  with  four  G.  E.-52  mo- 
tors, with  K-12  controllers  rated  at  27  hp  on  the  hour  basis 
of  75  degs.  C.  temperature  rise.  The  weight  of  the  car 
body  is  about  13,000  lbs. 

The  trucks  are  of  the  double-motor  swing  bolster  "8-B" 
type  of  the  Laconia  Company.  The  length  over  frame  is 
10  ft.  2-J-  ins. ;  length  of  wheel  base,  4  ft.  4  ins. ;  axle  length 
over  all,  6  ft.  2%  ins.  Axle  diameter  is  4  ins.  Journals  are 
of  steam  car  type,  3^  ins.  x  5^  ins.  The  truck  width  over 
frame  is  6  ft.  2\  ins.,  the  width  over  journal  boxes  being 
6  ft.  8^  ins.  From  center  to  center  of  side  bearings  the  dis- 
tance is  4  ft.  2.\  ins. ;  the  wheel  gage  is  standard,  with  2-|-in. 
tread,  the  wheel  diameter  being  33  ins.  and  the  weight  390 
lbs.,  "Rochester"  type.  The  height  from  rail  to  top  of  cen- 
ter-plate is  32  ins.  The  frame  is  of  wrought  iron,  the  jour- 
nal springs  1  in.  x  5!  ins.  x  4!  ins.  and  the  bearing  springs 
10-plate,  elliptical,  42  ins.  long,  made  up  of  3-in.  x  f-in. 
steel  stiips.  The  Christensen  air  brakes  are  inside-hung, 
and  the  motor  gear  ratio  is  4.78.  The  brake-shoe  beams 
are  hung  with  link  hangers  in  rubber  cushions.  The  pilot 
board  is  suspended  from  iron  hangers  bolted  to  the  frame 
and  is  4  ins.  from  the  rail  on  one  side  of  the  truck.  Bolsters 
are  composed  of  two  pieces  of  6-in.  channel  iron  riveted  to 
the  side-bearing  castings,  suspended  in  a  transom  made  of 
two  bars  of  i-in.  x  4-in.  iron.  These  are  riveted  to  the 
transom  guide  castings  and  act  as  seats  for  the  elliptic 
springs.  The  spring  bolster  is  prevented  from  violent  side 
thrust  by  a  spiral  spring  located  on  each  end.  Yoke  sus- 
pension of  motors  is  used. 

There  are  three  car  houses,  as  shown  on  the  map.  The 
Plymouth  house  has  four  tracks,  is  50  ft.  and  23  ft.  x  111 
ft.  x  210  ft. ;  the  Pembroke  house  is  24  ft.  x  100  ft.,  with 


two  tracks,  and  the  Kingston  house  is  25  ft.  x  60  ft.,  with 
two  tracks.   The  operating  offices  are  in  Plymouth. 

In  1901  the  road  carried  1,833,000  passengers.  The 
transfer  traffic  was  only  2  per  cent  of  the  regular  paying 
traffic.  In  August,  the  heaviest  month,  the  revenue  passen- 
gers per  car  mile  were  5.46 ;  in  December,  3.21.  The  winter 
headway  on  the  Plymouth  Division  is  one-half  hour,  and 
one  hour  on  the  Whitman  Division.  The  average  schedule 
speed  of  the  cars  in  August,  1901,  was  9.96  miles  per  hour ; 
in  December,  9.72.  The  1901  car  mileage  was  436,300  and 
the  mileage  per  car  operated  65,500.  Twenty-four  regular 
conductors  and  motormen  and  sixteen  other  employees 
were  on  the  pay  rolls  in  December.  The  average  coal  con- 
sumption per  kilowatt-hour  of  the  Plymouth  power  station 
in  1901  was  less  than  3!  lbs.  In  round  numbers,  about  400,- 
000  lbs.  of  coal  are  burned  per  month.  The  Mayflower 
Grove  sub-station  operated  535  hours  in  December,  1901, 
its  average  load  being  56  kw,  with  a  maximum  of  308  kw. 
The  kilowatt-hours  per  car  mile  average  less  than  2f  in  the 
last  ten  months  of  1901.  Nine  regular  cars  were  operated 
in  August  and  six  in  the  spring  and  late  fall. 

The  road  is  operated  on  the  telephone  despatching  sys- 
tem. At  each  turnout  along  the  line  is  a  cut-out  box  where 
a  portable  instrument  may  be  plugged  in  by  the  conductor, 
who  carries  a  telephone  on  the  car.  All  questions  as  to  pro- 
cedure at  turnouts  are  referred  thus  to  the  despatcher  in 
Plymouth,  who  adjusts  the  meeting  relations  of  all  cars 
which  are  behind  or  ahead  of  time.  The  road  is  operated 
from  about  6  a.  m.  to  12  midnight.  The  telephone  system 
was  installed  by  Wentworth  &  Blake,  of  Boston.  The  offi- 
cers of  the  company  are :  President,  J.  D.  Thurber ;  vice- 
president,  C.  I.  Litchfield ;  treasurer,  E.  J.  B.  Huntoon ; 
manager,  Gardner  F.  Wells.  Stone  &  Webster,  93  Federal 
Street,  Boston,  are  the  general  managers  of  the  railway. 
 ♦♦«  

Wheel  Wear  on  the  North  Jersey  Street  Railway 

Some  particulars  were  published  in  a  recent  issue  of  the 
wear  of  wheels  during  1900  on  the  North  Jersey  Street 
Railway.  The  figures  for  1901  are  just  available  and  show 
some  interesting  facts.  The  company  discarded  during 
1901  1764  chilled  iron  wheels,  of  which  it  had  complete 
records.  These  wheels  made  a  total  mileage  of  63,982,731, 
or  an  average  mileage  of  36,271. 

The  records  of  the  four  wheels  which  made  the  highest 
mileages  are  interesting.  The  one  with  the  longest  life  made 
a  mileage  of  92,346  miles.  It  first  ran  under  a  25-ft.  box 
car  for  five  months  and  seven  days,  when  it  was  skid  flat 
and  was  reground.  It  was  then  put  under  another  25-ft 
box  car,  where  it  ran  twenty-six  months  and  nineteen  days, 
when  it  developed  soft  spots.  The  circumference  of  the 
wheel  when  new  was  8  ft.  8  ins.,  and  when  worn  out  8  ft.  4^ 
ins.  The  second  wheel  made  a  mileage  of  91,669  miles,  also' 
under  25-ft.  box  cars,  and  was  in  service  thirty-three  months 
and  three  days.  Its  circumference  when  new  was  8  ft.  8J 
ins.,  and  when  worn  out  was  8  ft.  3^  ins.  Wheel  No.  3 
made  a  mileage  of  91,688  miles.  It  was- under  a  25-ft.  box 
car  for  eighteen  months  and  twenty-five  days  and  under  an 
18-ft.  box  car  eight  months  and  ten  days.  It  was  finally 
rejected  on  account  of  a  cracked  hub.  The  circumferences 
new  and  worn  were,  respectively,  8  ft.  8^  ins.  and  8  ft.  4$ 
ins.  The  fourth  wheel  ran  for  90,143  miles  and  twenty- 
eight  months  and  fourteen  days.  During  this  time  it  out- 
lived three  mates,  two  of  which  skid-flat  and  one  wore  out. 
It  finally  developed  a  double  flange.  Its  circumference 
when  new  was  8  ft.  8£  ins.  and  when  worn  out  8  ft.  3  11-16 
ins.  These  were  the  four  highest  mileages,  but  there  were 
a  number  of  wheels  discarded  during  1901  that  had  made 
over  80,000  miles. 
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The  Elm  wood  Car  House  of  the  Rhode  Island 
Suburban  Railway  Company 


The  new  ear  house  herewith  illustrated  has  just  been 
completed  by  the  Rhode  Island  Suburban  Railway  Com- 
pany and  is  located  in  the  Elmwood  district  of  the  city  of 
Providence.  It  is  on  the  block  bounded  by  Elmwood  Ave- 
nue, Russell,  Melrose  and  Thackeray  Streets,  a-block  about 
830  ft.  x  200  ft. 

The  building  already  constructed,  which  is  the  first  por- 
tion of  the  structure  which  it  is  proposed  to  eventually  erect 
on  this  block,  is  360  ft.  long  by  200  ft.  wide,  and  its  front 
is  set  back  about  100  ft.  from  Elmwood  Avenue.  The 
building  is  of  brick  with  steel  roof  trusses  and  beams,  cov- 
ered with  3-in.  splined  plank.  The  roof,  excepting  the  saw- 
tooth monitors,  is  nearly  flat,  and  the  flat  portion  is  covered 
with  tar  and  gravel.    The  monitors  are  covered  with  cop- 


GENERAL  VIEW  OF  ONE  SECTION  OF  INTERIOR 


EXTERIOR  OF  CAR  HOUSE 


VIEW  OF  PITS 

per.  The  portion  of  the  structure  used  for  the  storage  of 
cars  is  divided  into  three  longitudinal  sections  by  brick  fire 
walls,  which  extend  the  whole  length  of  the  building  and 


pass  up  through  the  roof  to  a  height  of  about  5  ft.  above 
the  flat  roof.  The  rain  water  from  the  middle  bay  of  the 
roof  passes  to  the  sides  of  the  building  through  scuppers 
left  in  the  fire  walls.  A  fourth  bay  of  less  height  than  the 
main  portion  is  devoted  to  office,  locker  room,  toilets,  heat- 
ing plant,  storage  rooms,  stock  rooms  and  oil  rooms. 

There  are  two  pit  rooms  situated  at  one  end  of  two  of  the 
track  bays.  The  floors  in  the  bottom  of  the  pits,  as  well  as 
the  main  floor,  are  granolithic  dressed.  The  pit  construc- 
tion is  shown  on  the  drawings.  The  timber  upon  which  the 
rail  is  laid  can  be  removed  and  replaced,  if  desired,  without 
disturbing  the  granolithic  floor.  The  tracks  have  a  pitch  of 
2  in.  in  each  100  ft.  lengthwise  of  the  house,  and  each  track 
is  2  in.  lower  than  the  next  adjacent  parallel  track  cross- 
ways  of  the  house.  These  inclined  planes  are  hardly  per- 
ceptible in  a  view  of  the  premises,  but  materially  helped  in 
fitting  the  floor  of  the  building  to  the  grades  of  the  sur- 
rounding streets.  The  rail  used  throughout  the  construc- 
tion is  60-lb.  T,  A.  S.  C.  E.  section. 

The  pit  rooms  and  all  of  the  other  service  rooms  are 
heated  by  steam.  The  entire  building  is  equipped  with 
automatic  sprinklers,  arranged  for  the  dry-pipe  system 
The  under  side  of  the  pit  room  floors  is  also  equipped  in 
this  manner.    The  adoption  of  the  saw  tooth  skylights  was 
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due  to  the  recommendation  of  the  fire  underwriters,  it  be- 
ing held  by  them  to  be  a  better  form  of  skylight,  or  monitor, 
as  regards  fire  risk,  than  those  with  vertical  sides.  It  is  a 
much  more  expensive  way  to  secure  the  light  than  the  or- 
dinary type,  and  whether  it  adds  greatly  to  the  safety  of  the 
building  is  a  matter  of  opinion.  It  is  intended  soon  to  con- 
cured  on  car-wheel  cost  from  different  street  railway  com- 


The  Cost  of  Car  Wheels 


The  recent  communications  published  in  this  paper  on 
the  subject  of  the  cost  of  car  wheels  suggested  the  impor- 
tance of  fixing  upon  some  basis  of  comparison  of  cost  of  car 
wheels  and  the  reference  to  this  standard  of  statistics  se- 
cured on  this  particular  from  different  street  railway  com- 
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CONSTRUCTION  OF  STEPS  TO  PITS,  ETC. 

the  building,  to  prevent  the  possible  short-circuiting  of  the 
current  by  a  trolley  pole  which  left  the  wire. 

All  of  the  interior  door  openings  are  provided  with  auto- 
matic fire  doors  of  wood  covered  with  sheet  iron,  the  longi- 
tudinal fire  walls  having  double  fire  doors  at  each  opening. 
Exterior  hvdrants  and  hose  are  also  provided.  The  locker 
room  is  provided  with  metallic  lockers  made  up  partly  of 
sheet  metal  and  partly  of  expanded  metal.  The  exterior 
doors  are  of  wood  and  are  trussed 
by  diagonal  rods,  as  shown  in  the 
cut.  The  interior  doors  to  the  pit 
room  are  covered  with  tin  and 
are  similarly  hung.  This  type  of 
door  is  very  strong  and  durable 
and  cannot  "settle." 

The  total  cost  of  the  building, 
equipped  with  heat,  light  and 
sprinklers,  including  heavy  foun- 
dations, was  7  4-10  cents  per  cubic 
foot.  It  was  designed  in  the  office 
of  Chief  Engineer  George  B. 
Francis,  of  the  company,  and 
under  his  direction,  by  J.  H. 
O'Brien,  assistant  engineer  in 
charge  of  the  building  work.  The 
contractors    were    F.  E.  Shaw, 

Providence,  R.  I.,  for  foundations;  Horton  &  Hemenway, 
Providence,  R.  I.,  for  superstructure;  General  Fire  Extin- 
guishing Company,  Providence,  R.  I.,  for  heating  and 
sprinkler  system,  and  William  Wharton,  Jr.,  &  Company, 
of  Philadelphia,  for  special  track  work. 

 — 

In  a  recent  suit  for  damages  against  the  Union  Traction 
Company,  of  Philadelphia,  counsel  for  the  contestants  be- 
came involved  in  a  controversy  as  to  whether  the  car  from 
which  the  plaintiff  alleged  he  was  thrown  some  five  years 
ago  had  a  center  aisle.  This  question  as  to  the  construction 
of  the  car  was  raised  so  often  that  the  representatives  of 
the  company  decided  to  introduce  the  car  as  evidence. 
From  where  it  was  unearthed  does  not  appear,  but  at  the 
noon-day  session  the  jurymen  were  requested  to  step  to 
the  south  side  of  the  City  Hall,  where  the  car  was  standing, 
surrounded  by  a  curious  crowd  engaged  in  speculating  as 
to  its  purpose. 


CAR  HOUSE  DOORS 

panies.  With  this  in  view  the  editors  have  secured,  through 
the  courtesy  of  a  number  of  different  companies,  the  actual 
cost  and  car  miles  run  on  a  large  number  of  different  lines, 
most  of  them  operating  between  500,000  and  1,500,000  car 
miles  per  year.  The  total  cost  of  wheels  per  year,  divided 
by  the  wheel  miles,  of  course  gives  the  cost  per  million 
miles.  Seemingly  this  should  tell  the  whole  story.  The 
figures,  however,  show  that  it  does  not.    Other  conditions 
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SECTION  SHOWING  PIT  CONSTRUCTION 


influence  the  cost.  Some  of  these  are  shown  by  a  consider- 
ation of  the  conditions  of  operation ;  others  will  be  spoken 
of  later. 

A  Western  road  reports  the  total  cost  of  wheels  for  a  year 
$479.72.  There  is  no  grinding  nor  replacing  in  this.  The 
total  car  mileage  is  1,284.606  miles.  Supposing  the  cars  to 
be  all  mounted  on  single  trucks,  this  makes  5,138,424  wheel 
miles  and  the  cost  per  million  miles  $93.33.  The  wheels 
weigh  400  lbs.  and  are  33  ins.  in  diameter.  A  Southern  road 
reports  that  its  wheels  average  35,000  miles,  and  as  they 
cost  $7.50  pressed  on  the  axle  we  may  figure  in  round  num- 
bers that  the  figure  per  million  miles  is  $214.  A  30-in.  300- 
lh.  wheel  is  used.  A  wheel-grinding  machine  has  added  ma- 
terially to  the  life  of  wheels.  They  are  ground  without  re- 
moval from  the  axle. 

A  road  in  the  Middle  States  contributes  some  interesting 
figures.  The  cost  of  wheels  only  for  the  year  is  $1,099.42. 
The  miles  run  are  1,773,170;  the  average  life  of  a  pair  of 
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wheels  is  17,215  miles.  The  wheel  miles  may  be  7,092,680  if 
the  cars  were  on  single  trucks,  or  14,185,360  miles  if 
mounted  on  double  trucks.  In  one  case  the  cost  would  be 
$155.10  per  million  miles  and  in  the  other  $77.55.  The  latter 
figure  would  be  low  in  spite  of  the  fact  that  there  is  no 
charge  for  changing  wheels  nor  for  grinding. 

D.  L.  Huntington,  superintendent  of  the  Spokane  Street 
Railway  system,  contributes  some  figures  of  unusual  inter- 
est. The  wheels  used  are  30-in.  300-lb.  and  22-in.  weigh- 
ing 175  lbs.  The  car  mileage  is  1,129,337;  the  wheel  mile- 
age 9,034,696;  the  cost  of  wheels  for  the  year  $1,087;  tne 
labor  in  handling  $358,  making  total  cost  of  wheels  $1,445. 
This  gives  a  costpermillion  miles  of  $161.  This  is  a  remark- 
ably low  figure  when  the  extreme  cost  of  wheels  is  consid- 
ered. Mr.  Huntington  says :  "A  wheel  that  costs  us  r.65 
cents  per  lb.  at  St.  Louis  costs  us  when  delivered  here 
2.80,  the  freight  being  1.15  cents  per  pound.  This  makes 
it  difficult  to  compare  our  cost  with  that  of  an  Eastern 
road."  Without  taking  the  freight  into  account,  the  figures 
are  very  good.  Making  fair  reduction  for  freight  charges, 
the  cost  per  million  miles  will  be  about  $111. 

Another  very  interesting  set  of  figures  comes  to  us  from 
the  Pacific  Coast,  from  H.  C.  Campbell,  of  the  City  &  Sub- 
urban Railway  Company,  of  Portland,  Ore.  The  wheels 
used  are  320-lb.  30-in.  and  190-lb.  22-in.  The  mileage  of 
the  30-in.  wheels  was  7,985,000,  while  that  of  the  small 
wheels  was  5,962,056,  a  total  of  13,947,056  miles.  The  cost 
of  the  30-in.  wheels  was  $1,260.95  and  of  the  22-in.  $349.40, 
making  a  total  of  $1,610.35  f°r  the  year,  or  $115.50  per 
million  miles.  Considering  the  greater  mileage,  nearly  50 
per  cent  more,  these  figures  compare  well  with  those  from 
Mr.  Huntington. 

A  road  not  far  from  Chicago  using  four-wheel  cars  sends 
the  following  figures  :  Wheels  33-in.,  weighing  416  lbs. ; 
cost  of  replacing  wheels,  including  new  wheels,  $1,834.63; 
wheel  mileage,  6,023,096.  This  gives  the  cost  per  million 
miles  $304.50.  This  larger  figure  may  be  due  to  the  fact 
that  all  costs  were  included. 

Mr.  Evans,  manager  of  the  Quebec  Railway,  Light  & 
Power  Company,  has  these  figures  :  Standard  wheel  33-in., 
weight  425  lbs.  The  wheel  mileage  for  the  year  was 
4,357,800.  Four-wheel  cars  are  used,  and  the  total  cost  of 
wheels  on  the  line  $1,324.80.  The  cost  per  million  miles 
comes  out  $304. 

The  Tri-City  Railway  Company,  of  Davenport,  Iowa, 
uses  33-in.  wheels  which  weigh  400  lbs.  The  general  man- 
ager, James  F.  Lardner,  reports  the  total  wheel  mileage  at 
9,177,392  miles.  Total  cost  of  wheels  for  the  year  190T  is 
$1,948.10,  or,  say  $212.20  per  million  miles. 

From  a  railway  company  near  Philadelphia  we  get  the  fol- 
lowing figures  :  Car  mileage,  2,288,386  miles,  but  the  wheel 
mileage  for  the  year  is  put  at  2,892,059  miles.  Evidently 
there  is  some  mistake  in  the  figures,  for  with  four-wheel 
cars  the  wheel  mileage  would  be  9,153,544,  and  with  eight- 
wheel  cars  it  would  be  twice  that,  or  18,307,088  miles.  The 
costs  per  million  miles,  figured  on  these  different  bases, 
with  a  total  cost  for  grinding  and  replacing  of  $1,512.37, 
is  $523  for  the  first  figures.  On  the  supposition  that  the 
cars  are  on  single  trucks,  the  cost  would  be  $165.23  per 
million  miles,  while  the  last  estimate  of  car  mileage  gives 
$82.61.   The  more  probable  figure  seems  $165. 

A  road  in  the  extreme  East  sends  us  some  figures  which 
make  the  last-named  figure  appear  probable.  This  road 
uses  30-in.  300-lb.  wheels,  with  cars  on  single  trucks.  Dur- 
ing the  year  the  company  put  fifty  new  wheels  in  service. 
The  total  car  mileage  was  579485.  The  manager  reports 
that  the  wheel  mileage  was  not  accurately  kept,  but  it  may 
be  properly  assumed  at  2,317,941  miles.  The  cost  of  re- 
placing, including  grinding,  was  $365,  or  $157.31  per 
million  wheel  miles.  The  wheel  used  had  a  f-in.  flange 
with  a  2^-in.  tread, 


Allowing  for  differences  in  the  methods  of  keeping  ac- 
counts and  for  the  varying  costs  of  performing  similar  op- 
erations on  different  roads,  we  still  have  wide  variations  in 
figures,  i.  e.,  from  more  than  $1,200  to  less  than  $100.  It  is 
evident  from  the  smaller  differences  that  location  has  much 
to  do  with  the  cost  of  wheels.  A  level  road  has  an  advan- 
tage over  one  with  long  grades,  where  the  brakes  have  to 
be  applied  continuously  while  the  car  is  in  motion.  It  also 
appears  that  roads  having  a  large  number  of  short  riders 
will  wear  out  wheels  faster,  by  reason  of  frequent  stops, 
than  one  having  through  traffic  and  getting  a  large  propor- 
tion of  its  loads  at  its  termini.  The  roads  carrying  the  great- 
est number  of  passengers  should  show  the  highest  cost  for 
wheels  per  million  wheel  miles.  It  may  be  found  that  the 
roads  making  the  greatest  daily  car  mileage  will  wear  out 
their  wheels  most  rapidly.  Sharp  grades,  though  not  long, 
have  a  great  influence  on  the  wear  of  wheels. 

It  is  not  at  present  possible  to  compare  the  cost  of  wheels 
per  million  miles  run  with  the  number  of  passengers  carried 
in  the  same  length  of  time.  In  a  mild  climate,  where  the 
streets  are  kept  clean  and  the  superintendent  can  keep  a 
careful  watch  upon  his  men  and  bring  them  up  to  a  high 
standard,  wheels  will  have  a  longer  life  than  is  possible 
under  other  conditions.  Costs  will  be  correspondingly  re- 
duced. 


Trolley  Wire  Hangers  Used  at  Minneapolis 


A  peculiar  form  of  trolley  wire  hangers  has  been  used  by 
the  Twin  City  Rapid  Transit  Company,  of  St.  Paul  and 
Minneapolis,  for  a  number  of  years,  a  sketch  of  which  is 
shown  herewith.  This  hanger  was  designed  in  the  first 
place  to  avoid  the  excessive  breakage  common  with  the  old- 
fashioned  rigid  hangers  used  on  bracket  construction.  The 
hammering  of  a  trolley  wheel  against  a  trolley  wire  insu- 
lator rigidly  fastened  to  the  bracket  of  the  center  pole  caused 
much  trouble  from  breakages  in  the  earlier  days  on  this  road 
as  it  has  on  all  others.  As  seen  from  the  sketch,  the  present 
hanger  consists  of  two  clips  mounted  on  the  ends  of 
a  wooden  stick  i-f  ins.  square.     The  stick  serves  as  the 


FLEXIBLE  TROLLEY  WIRE  HANGER 

insulator.  The  clip  castings  are  driven  on  to  the  ends  of 
this  stick  and  a  split  pin  put  through  to  keep  the  casting 
from  slipping  off.  The  stick  is  suspended  from  the  bracket 
or  span  wire,  as  the  case  may  be,  by  a  square  link  which  fits 
so  loosely  over  the  stick  that  it  can  move  back  and  forth 
through  the  link.  This  movement,  however,  is  limited  to  3 
ins.  by  split  pins  located  as  shown.  This  movement  allows 
the  strain  on  the  trolley  wire  to  equalize  itself,  which  is  a 
very  valuable  feature  in  preventing  the  breaking  and  tip- 
ping of  insulators.  As  the  blow  of  the  trolley  wire  comes 
on  the  end  of  the  insulated  stick,  which  is  5  ins.  from  the 
actual  point  of  suspension  at  the  bracket,  there  is  not  as 
rigid  a  blow  as  with  the  old-fashioned  hanger,  because  one 
end  of  the  hanger  can  tip  up  slightly  to  cushion  the  blow. 
The  wood  is  also  likely  to  be  less  brittle  than  the  insulating 
compound  used  in  the  ordinary  hanger.  This  hanger  gave 
such  good  satisfaction  on  bracket  center-pole  construction, 
of  which  there  is  a  great  deal,  that  it  is  now  used  on  both 
span  and  bracket  work. 
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Block  Signals  on  Heavy  Electric  Railroads 


The  prospective  equipment  of  steam  roads  for  electric 
suburban  service  and  the  high-speed  electric  suburban  and 
interurban  lines  which  are  now  being  projected  and  built 
for  frequent  train  service  make  the  subject  of  automatic 
block  signal  systems  suitable  to  duty  on  such  heavy  elec- 
tric roads  of  timely  interest.  There  is  in  general  much 
misconception  as  to  the  applicability  of  the  block  signal 
systems  commonly  used  on  steam  roads  to  electrically 
operated  roads.  Automatic  block  signaling  on  steam 
roads  has  reached  a  high  state  of  reliability,  and  it  is  the 
result  of  years  of  study  and  evolution.  Electric  roads  will 
do  well  if  they  secure  equally  efficient  systems,  as  the 
problem  is  a  less  simple  one  for  electric  than  for  steam  rail- 
ways. Steam  roads  in  this  country  almost  universally 
make  use  of  the  track  for  signaling  purposes,  insulating 
one  block  from  the  next  by  insulating  rail  joints  and  de- 
pending upon  the  small  potential  difference  maintained 
between  the  two  rails  of  a  track  by  two  gravity  cells  in 
parallel  to  operate  the  relay  instruments  which  govern  the 
signals.  When  the  track  is  used  for  a  return  circuit,  as  in 
electric  railroading,  the  use  of  any  kind  of  a  track  circuit 
for  signaling  purposes  is  out  of  the  question  on  most  sur- 
face roads,  though  a  notable  application  of  track  circuit 
signaling  is  seen  on  the  Boston  Elevated,  described  later. 
Being  shut  out  from  the  use  of  the  usual  track  circuit  for 
block  signaling,  he  who  designs  a  block  signal  system  for 
electrically  operated  roads  which  shall  be  as  simple  in 
its  elements,  substantial  and  reliable  as  present  steam  road 
track  circuit  systems,  has  a  difficult  task. 

It  may  therefore  be  of  value  to  review  some  of  the  prin- 
cipal work  that  has  been  done  up  to  the  present  time  on  the 
electric  elevated  and  subway  roads  of  the  country  with  a 
view  to  the  possible  application  of  such  systems  with 
proper  modifications  to  lines  operating  on  their  own  rights 
of  way  on  the  surface  and  in  tunnels. 

In  the  Street  Railway  Journal  for  September,  1901, 


showing  the  apparatus  by  conventional  drawings.  From 
this  it  will  be  seen  that  one  of  the  track  rails  is  continuous 
and  is  used  for  the  railway  return  currents  in  the  ordinary 
manner,  being  bonded  to  the  structure  at  frequent  inter- 
vals. The  other  track  rail  is  divided  into  sections  or  blocks 
for  signaling  purposes,  with  insulated  joints  between 


Boston  Elevated  Ry 
Diagram  of  wring 

AT  BUM  SIGNALS 
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FIG.  2. — DIAGRAM  SHOWING  CIRCUITS  OF  RELAY 

blocks.  This  block  rail  is,  of  course,  kept  insulated  from 
the  opposite  return  rail  of  the  track  by  wooden  ties,  and  care 
is  taken  to  allow  no  electrical  connection  between  the  block 
and  return  rail.  The  train,  upon  entering  a  block,  makes 
a  short  circuit  through  its  wheels  between  the  block  rail 


was  an  article  by  Howard  S.  Knowlton  on  "Train  Move- 
ment Signaling  on  the  Boston  Elevated  Railway."  This 
gave  a  good  general  idea  of  the  system  of  signals  there  em- 
ployed, but  some  of  the  technical  details  of  the  signal  ap- 
paratus, which  were  not  included  in  that  article,  will  no 
doubt  be  of  interest  to  those  who  wish  to  look  into  the  mat- 
ter more  closely.  The  system  employed  on  the  Boston 
Elevated  is  an  interesting  modification  of  the  electro-pneu- 
matic system,  which  has  been  installed  extensively  on 
steam  roads  by  the  Union  Switch  &  Signal  Company,  of 
Swissvale,  Pa.  This  is  the  only  electric  road  which  has 
ever  been  equipped  with  a  block  signal  system  using  a 
track  circuit  for  the  operation  of  signals. " 

Fig.  1  is  a  diagram  of  the  signal  circuits  used  at  Boston, 


and  return  rail.  This  short  circuiting  causes  the  electro- 
pneumatic  semaphore  behind  the  train  at  the  block  en- 
trance to  go  to  danger.  The  current  for  the  track  circuits, 
as  well  as  for  the  operation  of  the  signal  air  valves  of  this 
block  signal  system,  is  supplied  by  a  motor  generator  giv- 
ing 100  volts  run  from  the  railway  circuit.  At  each  signal 
the  100  volt  main  from  this  dynamo  supplying  the  signals 
is  connected  to  the  block  rail  through  two  100-ohm  resist- 
ance coils,  as  seen  in  Fig.  2,  which  gives  in  detail  the  wir- 
ing at  each  signal.  In  this  diagram,  and  also  in  Fig.  1,  it  is 
seen  that  a  relay  is  connected  permanently  across  between 
the  track  and  block  rail  of  the  section  or  block,  which  the 
signal  in  Fig.  2  guards.  Consequently  when  there  is  no 
train  on  that  section  to  short  circuit  the  relay  a  current  will 
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flow  from  the  return  rail,  through  the  relay,  to  the  block 
rail  and  to  the  negative  side  of  the  100-volt  signal  circuit, 
through  the  200-ohms  resistance  in  the  box  of  the  signal 
next  ahead  of  the  one  shown  in  Fig.  2.  With  a  train  on  the 
section  the  current  still  flows  through  the  resistance,  but 
the  relay  is  short  circuited.  When  the  relay  is  short  cir- 
cuited the  signal  under  which  it  is  placed  is  at  danger,  as 
the  relay  contacts  are  open  and  the  circuit  which  closes  the 


Referring 


FIG.  5.— AUTOMATIC  ELECTRO-PNEUMATIC  BLOCK  SIGNAL,  WITH  AUTOMATIC  TRAIN  STOP 
ATTACHMENT,  AS  APPLIED  IN  THE  SUBWAY  OF  THE  BOSTON  ELEVATED 
RAILWAY  COMPANY 


electro-pneumatic  air  valve  of  the  semaphore  is  conse- 
quently open.  When  there  is  no  train  on  the  block  and  the 
relay  connected  to  it  is  energized  a  circuit  is  established 
in  Fig.  2  as  follows :  From  the  1 10-volt  dynamo  signal  cir- 
cuit D  D  and  11  to  the  rear  post  of  the  polarized  relay, 
through  the  swinging  magnets  of  the  relay  and  out  to  S 
through  the  two  relay  contacts,  and  thence  through  the 
signal  magnet  to  ground.  This  signal  magnet  when  ener- 
gized opens  a  valve  which  admits  compressed  air  to  the 
piston  of  the  semaphore  and  pushes  it  to  "safety"  or 


"clear."  When  no  current  flows  through  the  signal  mag- 
net the  valve  opens  itself  and  lets  the  air  out  to  allow  the 
signal  to  fall  to  "danger."  In  shunt  with  the  signal  mag- 
net is  an  incandescent  lamp.  The  relay  is  made  polarized 
to  provide  against  the  possibility  that  the  signal  might  be 
cleared  by  currents  from  the  500-volt  circuit  actuating  the 
relay. 

to  Figs.  2  and  3  for  illustration  of  the  con- 
struction of  this  relay  it  is  seen 
that  it  consists  of  two  ordinary 
coils  and  a  swinging  coil  be- 
tween them.  Under  normal  con- 
ditions the  attraction  of  the  ar- 
mature under  the  main  magnets 
makes  both  the  contacts  as  indi- 
cated in  Fig.  2.  If  the  polarity 
of  the  main  magnets  is  reversed 
by  current  from  the  500-volt 
circuit  (as  it  might  be  by  the 
train  running  onto  sand  or  ice 
with  the  current  on)  the  swing- 
ing magnet  has  its  lower  pole 
attracted  to  the  opposite  pole  of 
the  relay  from  that  shown  in 
Fig.  2,  and  this  has  the  effect  of 
springing  the  contact  plate  so 
that  the  contact  at  S  is  broken 
and  the  signal  cannot  clear. 
These  relay  contacts  are  made 
through  carbon  blocks. 

As  usual  in  elevated  railway 
practice  the  third  rail  of  the 
road  is  made  positive  and  the 
structure  and  return  rail  nega- 
tive. The  positive  poles  of  the 
generators  supplying  the  signal 
circuits  are  grounded  and  the 
negative  poles  are  connected  to 
the  block  rails  through  resist- 
ances as  explained.  This  ar- 
rangement of  polarity  was  made 
to  secure  the  benefits  of  the 
polarized  relay.  By  this  arrange- 
ment should  sand  or  ice  on  the 
rail  cause  imperfect  wheel  con- 
tact with  the  ground  or  return 
rail  the  500-volt  current  would 
flow  through  the  relay  in  a  di- 
rection the  reverse  of  normal, 
and  it  would  simply  open  the 
contact  S  and  keep  the  signal  at 
danger  behind  the  train.  With 
a  plain  non-polarized  relay  such 
a  condition  would  close  the  re- 
lay contacts  and  clear  the  signal 
behind  the  train,  which  would 
be  a  very  dangerous  condition. 

The  electro-pneumatic  sema- 
phore signals  used  are  modifica- 
tions of  the  pneumatic  semaphores  made  by  this  company 
for  steam  railroads.  They  are  held  to  "clear"  by  the  pres- 
sure of  air  behind  a  piston,  and  fall  to  a  "danger"  position 
when  the  pressure  is  removed.  The  cylinder  diameter  is  3 
ins.  and  the  piston  stroke  4  ins.  The  air  is  supplied  from  a 
compressed  air  main  running  the  length  of  the  structure. 
At  each  terminal  are  two  Ingersoll-Sergeant  compressors 
supplying  air  at  60  to  80  lbs.  pressure  and  geared  to  40-hp 
Westinghouse  motors.  Any  one  of  these  is  sufficient  to 
supply  the  whole  road  with  compressed  air  for  signal  oper- 
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ation.  The  arrangement  of  relay  and  resistance  coils  in  the 
base  of  a  signal  post  is  shown  in  Fig.  4  and  the  signal  com- 
plete in  one  of  the  subways  in  Fig.  5.  Fig.  7  is  a  drawing 
of  a  signal  on  the  structure. 

In  connection  with  these  semaphore  signals,  Figs.  5  and 
6  show  the  automatic  train  stop  attachment  that  trips  a 
valve  which  applies  the  air  brakes  should  the  motorman  dis- 
regard the  signal  and  run  past  it.  A  truck  equipped  with 
the  automatic  train  stop  valve  is  shown  in  Fig.  6. 

This  is  the  first  block  signal  installation  to  depend  on 
the  current  derived  directly  from  a  continuously  running 
generator  for  operation  of  signal  magnets  and  track  cir- 
cuits. Since  the  motive  power  of  these  motor  generators 
is  in  this  case  identical  with  the  motive  power  of  the  road 
the  signals  are  sure  to  be  supplied  with  current  as  lung  as 
there  is  current  to  operate  the  cars. 

The  electrical  energy  required  to  work  the  electro- 
pneumatic  valves  of  a  signal  is  .025  ampere  at  10  volts. 
The  power  required  to  supply  electric  current  and  com- 
pressed air  to  the  175  signals,  sixty-one  switches  and  fifty 
indicators  of  various  kinds  is  about  40  hp  for  air  com- 
pressors and  12  hp  for  motor  generators. 

For  many  locations  where  tracks  are  on  the  surface  the 
use  of  a  track  circuit  of  this  kind  would  be  probably  im- 
practicable (aside  from  the  undesirability  of  giving  up  the 
value  of  one  rail  as  a  return  conductor)  because  of  the  leak- 


FIG.  4.— SIGNAL    PEDESTAL   CONTAINING  POLARIZED 
RELAY,  RESISTANCE  COILS,  ETC. 


age  from  rail  to  rail,  which  would  be  so  large  with  the  high 
voltage  used  as  to  give  false  indications  by  opening  the 
track  relays.  On  the  other  hand,  if  the  track  voltage  be 
made  low,  as  in  steam  road  practice,  the  interference  of  the 
500-volt  current  would  be  prohibitive.  On  an  elevated 
and  underground  road  of  this  kind,  however,  where  track 
leakage  can  be  kept  down  there  is  nothing  against  its  use 


save  the  loss  of  conductivity  in  the  return  circuit  due  to 
giving  up  one  rail  to  block  signaling  purposes. 

There  are  two  automatic  block  signal  systems  in  use  on 
the  elevated  railroads  of  Chicago,  both  installed  by  the 
Rowell-Potter  Safety  Stop  Company  of  that  city.  That  on 
the  South  Side  Elevated  Railroad  is  a  purely  mechanical 


FIG.  3.— POLARIZED  RELAY 


system  for  the  protection  of  trains  when  standing  at  sta- 
tions only.  This  was  put  on  the  road  in  1893.  The  system 
put  on  the  Metropolitan  West  Side  Elevated  Railway  in 
1895  's  a  combination  electrical  and  mechanical  system. 


FIG.  6.— AUTOMATIC  TRAIN  STOP  VALVE  APPLIED  TO  TRUCK  OF 
ELEVATED  CAR  IN  POSITION  FOR  OPERATION  BY  TRIP 
ATTACHED  TO  SIGNAL 

These  signals  on  the  Metropolitan  have  made  a  remark- 
able record  for  reliability,  and  only  sixty  failures  to  clear 
when  they  should  are  reported  per  1,000,000  of  signal 
operations.  Some  of  these  reported  "failures"  are  prob- 
ably due  to  false  reports  made  by  motormen  to  get  out  of 
a  charge  of  running  past  a  danger  signal.  No  failure  to 
show  danger  and  stop  a  train  with  a  train  in  the  block 
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ahead  is  reported.  Although  rear-end  collisions  have  oc- 
curred in  a  fog  on  the  Metropolitan  road,  none  have  oc- 
curred on  that  portion  of  the  line  equipped  with  the  block 
signals.  Only  the  crooked  parts  of  the  road  have  signals, 
the  straight  track  is  without. 

On  the  South  Side  Elevated  Railroad  the  mechanical 
system  for  the  protection  of  the  train  at  stations  works  as 
follows: 

A  distance  of  300  ft.  back  from  each  station  is  a  small 
semaphore  signal.  At  this  signal  is  a  tread  bar,  which  is 
in  a  position  to  be  depressed  by  the  wheel  treads  of  the 
train.  When  the  signal  is  at  "clear"  the  tread  bar  is  up 
so  that  the  wheels  can  strike  it.  The  tread  bar  is  mechani- 
cally connected  to  the  semaphore  signal,  and  when  the 
train  goes  by  with  the  signal  at  clear  its  wheels  strike  the 


The  system  used  for  protecting  dangerous  portions  of 
the  Metropolitan  Elevated  is  a  comprehensive  automatic 
block  system,  comparable  in  completeness  and  efficiency 
to  those  used  on  steam  railroads.  It  can  be  used  on  blocks 
of  any  length,  as  it  is  not  dependent  on  the  distance  to 
which  power  can  be  transmitted  by  direct  mechanical  con- 
nection from  a  train  to  a  signal  in  the  rear.  The  signals 
on  the  Metropolitan  are  operated  to  danger  mechanically 
by  the  wheels  of  passing  trains  depressing  a  tread  bar,  but 
are  released  to  go  to  clear  by  electricity.  Since  the  install- 
ation of  the  Metropolitan  block  system  numerous  improve- 
ments have  been  made  in  the  system  offered  by  the  Rowell- 
Potter  Safety  Stop  Company  for  this  class  of  work.  These 
improvements  have  been  in  the  nature  of  a  simplification 
and  standardization  of  apparatus,  and  it  will  be  more  in 


FIG.  7.— AUTOMATIC  ELECTRO-PNEUMATIC  SECTIONS  OF  BLOCK  SIGNAL  AS  APPLIED  TO  BOSTON  ELEVATED  ROAD 


tread  bar  and  throw  the  signal  to  "danger."  About  300 
ft.  beyond  each  station,  or  900  ft.  from  the  danger  signal, 
is  another  tread  bar  connected  mechanically  by  a  pipe  line 
on  rollers  to  the  signal.  When  a  train  has  left  a  station 
300  ft.  it  operates  this  tread  bar,  which  throws  the  sema- 
phore to  clear  position.  In  connection  with  this  system  the 
Rowell-Potter  safety  stop  was  employed  on  the  steam  loco- 
motives, which  applied  the  brakes  whenever  an  engineer 
disregarded  and  attempted  to  run  by  a  danger  signal.  At 
the  trial  when  these  signals  were  accepted  the  engineer  of 
the  trial  train  was  given  orders  to  run  into  the  train  ahead 
at  a  station,  if  possible  at  every  station,  but  the  train  was 
stopped  every  time  automatically.  When  the  road  was 
electrically  equipped,  however,  the  cars  were  not  supplied 
with  the  safety  stop  valve,  so  that  as  at  present  operated 
the  visual  danger  signals  only  are  used  without  the  auto- 
matic safety  stop. 


order  to  describe  the  system  and  apparatus  as  it  is  offered 
to-day,  as  adapted  for  both  elevated  and  surface  electric 
roads  operating  on  a  private  right  of  way  than  to  describe 
exactly  the  older  apparatus  used  on  the  system  of  the 
Metropolitan,  because  the  latter,  while  very  satisfactory 
and  reliable,  is  not  the  latest  development  of  this  system 
of  block  signaling.  The  general  principle  of  the  system 
used  on  the  Metropolitan  is  the  same  as  in  the  latest  devel- 
opment of  the  system  which  is  about  to  be  described. 

The  signals  used  are  either  standard  or  dwarf  sema- 
phores. Unlike  other  block  signal  systems  the  Rowell- 
Potter  makes  use  of  power  derived  from  the  passing  trains 
for  the  operation  of  its  semaphore  signals.  This  power  is 
stored  in  what  is  called  a  power  storing  machine,  the  stand- 
ard form  of  which  is  shown  in  Fig.  8.  The  power  is  stored 
by  a  set  of  springs  in  the  casing  C,  which  are  wound 
through  a  pawl  and  ratchet  by  the  up-and-down  motion  of 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


407 


a  tread  bar,  which  is  deflected  by  the  passage  of  a  car 
wheel.  This  tread  bar  is  shown  in  Fig.  9.  Each  passing 
wheel  causes  a  movement  which  winds  up  the  spring, 
and  when  the  machine  is  fully  wound  the  tread  bar  re- 
mains level  with  the  top  of  the  rail,  so  that  no  further 
movement  takes  place  until  the  springs  will  bear  winding 
again.  The  mechanism  is  released  to  throw  the  sema- 
phore to  clear  or  to  danger  by  a  catch  controlled  by  two 
electromagnets  mounted  side  by 
side,  the  top  pair  of  which  is  seen 
in  Fig.  8.  If  the  signal  is  at  clear, 
current  sent  through  one  of  the 
magnets  will  release  the  power- 
storing  mechanism  to  put  the  sig- 
nal to  danger,  at  the  completion  of 
which  operation  another  catch 
holds  the  machine  from  further 
revolution  until  the  other  pair  of 
magnets  is  energized,  which  allows 
the  machine  to  revolve  another  half 
turn  to  safety.  The  amount  of 
power  stored  up  is  much  more 
than  would  be  necessary  to  operate 
the  signal.  The  power-storing  ma- 
chine is,  of  course,  placed  with  ref- 
erence to  convenient  mechanical 
connection  to  the  signal.  At  each 
signal  is  placed  a  safety  stop  track 
instrument,  Fig.  10,  which  is  raised 
to  an  operative  position  when  the 

signal  goes  to  danger  by  direct  mechanical  connection  with 
the  signal.  This  safety  stop  track  instrument  takes  the 
form  of  an  inclined  plane  raised  by  a  crank  with  spring- 
mounted  shaft,  and  when  raised  presents  to  the  valve- 
tripping  mechanism  on  the  car  an  inclined  plane  with  a 
5  per  cent  grade,  having  its  highest  point  4  ins.  above  the 
top  of  the  rail.    This  inclined  plane  when  raised  will  en- 


power-storage  machine  to  send  the  semaphore  to  danger. 
The  train  is  then  protected  by  that  signal  and  its  safety 
stop  while  it  proceeds  through  the  block.  Suppose,  how- 
ever, that  by  some  defect  in  the  apparatus  the  signal  did 
not  go  to  danger  when  the  train  passed,  and  consequently 
stood  clear  with  a  train  in  the  block.  To  provide  against 
this  dangerous  condition  existing  a  second  safety  stop 
track  instrument  is  put  something  more  than  a  train  length 
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FIG.  8.— POWER  STORING  MACHINE 


beyond  the  signal.  This  instrument  is  also  directly  con- 
nected to  and  operated  by  the  signal.  Unlike  the  first 
safety  stop  instrument,  however,  when  the  signal  is  at 
danger  the  stop  is  down  and  will  not  apply  the  brakes. 
When  the  signal  is  at  clear  the  stop  is  up  and  will  apply  the 
brakes  and  stop  the  train.  A  train  cannot  therefore  pro- 
ceed into  a  block  on  the  assumption  it  is  being  protected 
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FIG.  9.— TREAD  BAR  FOR  OPERATING  POWER  STORER  AND  CONTACT  APPARATUS 
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FIG  lo.  -  FLEXIBLE  SAFETY  STOP 


gage  of  the  rod  on  the  car  truck  equipment,  Fig.  11,  and 
throw  a  valve  to  apply  the  brakes,  either  straight  air  or 
automatic,  as  the  case  may  be.  If  a  motorman  fails  to 
regard  a  danger  signal,  and  runs  past  it,  the  brakes  will  be 
applied  so  that  he  will  be  obliged  to  stop.  Suppose,  how- 
ever, that  the  motorman  finds  the  signal  at  clear  and  goes 
ahead.  As  soon  as  he  reaches  the  signal  the  wheels  strike 
a  tread  bar,  closing  a  track  push-button,  which  has  the 
effect  by  means  of  relays  and  other  devices  described  later 
of  throwing  current  through  the  proper  coils  on  the 


unless  the  signal  has  actually  gone  to  danger  behind  it. 
In  this  respect  this  system  of  block  signaling  is  radically 
different  from  all  others,  and  necessarily  so  because  in 
other  systems  any  derangement  or  failure  of  apparatus 
acts  to  put  a  signal  to  danger,  and  a  signal  will  fall  by 
gravity  to  danger  of  itself  unless  constantly  held  clear  by  a 
combination  of  conditions.  In  the  Rowell-Potter  system 
the  signals  are  put  at  danger  only  by  the  positive  applica- 
tion of  artificial  force,  the  source  of  which  may  fail  for 
many  reasons  by  the  breaking  or  sticking  of  parts.  With- 
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out  the  provision  of  the  second  safety  stop,  which  will  allow 
no  train  to  proceed  unless  there  is  a  danger  signal  behind 
it,  it  would  be  quite  possible  for  a  signal  to  fail  to  act  and 
show  clear  with  a  train  in  a  block.  While  the  system  at 
first  glance  would  appear  to  have  glaring  defects  because 
of  the  fact  that  positive  force  must  be  applied  artificially  to 


Section  on  a-b 
looking  towards 
Equalizing  Bar. 


;fig.  ii.— operating  rod  on  car 

move  a  signal  to  danger,  it  will  be  seen  upon  a  study  of 
the  cpiestion  that  the  presence  of  the  second  safety  stop 
insures  safety  in  spite  of  this. 

A  train  having  passed  through  a  block  and  into  the  fol- 
lowing block  a  sufficient  distance,  so  that  the  signal  of  the 
following  block  would  protect  it  against  a  rear-end  colli- 
sion should  it  come  to  a  standstill  (a  distance  of  300  to  500 
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FIG.  1 2. — TRAIN  COUNTER 


ft.  on  the  Metropolitan  Elevated),  the  signal  at  the  entrance 
to  the  block  just  passed  is  cleared  by  the  train  depressing 
another  tread-bar,  closing  a  track  push-button,  making  an 
electrical  contact,  with  the  effect  of  establishing  a  circuit 
through  the  clearing  magnet  on  the  power-storing  ma- 
chine. The  signal  is  then  thrown  to  clear.  A  simple  de- 
vice called  a  train  counter  is  introduced  into  the  circuits, 


which  moves  one  notch  away  from  safety  position  for  every 
train  entering  a  block  and  one  notch  toward  safety  for 
every  train  leaving  a  block.  By  means  of  this  counter  any 
number  of  trains  up  to  sixteen  might  pass  into  a  block,  but 
the  signal  would  not  clear  at  the  entrance  to  the  block  until 
the  last  train  had  passed  out.  Of  course  with  the  safety  stop 
in  action  not  more  than  one  train  could 
pass  into  the  block  at  once  without  be- 
ing stopped.  However,  it  is  a  suppos- 
able  case  that  a  train  might  overrun  a 
danger  signal  and  be  stopped  by  the 
safety  stop  instrument,  and  that  the  mo- 
torman  would  then  possibly  proceed  on 
into  the  block  when  the  signal  had  been 
cleared  by  the  passage  out  of  the  block 
of  the  preceding  car  or  train.  Having 
done  this,  if  there  were  no  train  counter 
in  the  signal  circuit  the  second  train  in 
the  block  would  be  without  signal  pro- 
tection because  the  second  train  would 
have  passed  the  electric  contact  track 
instrument  at  the  entrance  to  the  block 
which  puts  the  signal  to  danger  before 
the  passage  out  of  the  block  of  the  pre- 
ceding train  had  cleared  the  signal. 
The  train  counter  is  a  very  simple  electromagnetic  device, 
Fig.  12,  which  revolves  the  contact  wheel  None  notch  in  one 
direction  for  every  train  that  enters  a  block,  and  one  notch 
in  the  other  direction  for  every  train  leaving  the  block. 
The  signal  clearing  circuit  is  open  and  the  danger  circuit 
closed  except  when  the  notched  wheel  N  is  at  zero,  which 
position  it  assumes  only  when  as  many  trains  have  passed 
out  of  a  block  as  have  passed  into  it. 

This  train  counter  does  away  with  most  of  the  serious 
objections  that  have  always  existed  against  block  signal 
systems  depending  on  the  operation  of  track  instruments 
rather  than  on  track  circuits.  To  be  sure,  the  track  instru- 
ment system  will  not  show  the  presence  of  a  broken  rail  in 
the  block  or  a  car  broken  away  from  the  train,  but  in  elec- 
tric railway  work  these  features  are  not  as  important  as  in 
steam  railroad  work.  To  completely  protect  a  road 
equipped  with  track  instruments  of  this  kind  all  switches 
onto  the  main  line  must  have  signals  and  safety  stops 
operated  in  connection  with  the  main  line  signals  so  that 

no  train  can  enter  the 
main  line  without  a 
clear  signal,  and  when 
it  so  enters  will  block 
all  trains  attempting 
to  enter  that  section. 

There  yet  remains 
to  be  mentioned  the 
unsetting  relav  which 
is  put  in  each  track- 
push-button  circuit  to 
prevent  every  pair  of 
wheels  of  a  train  being 
counted  as  an  entire 
train  by  the  head  coun- 
ter. The  unsetting-  re- 
lay  allows  only  the 
first  wheel  of  a  train 
which  strikes  a  track  instrument  to  operate  the  counter. 
This  unsetting  relay  is  shown  in  Eig.  13.  When  current  is 
sent  through  coil  R  by  the  closing  of  the  track  push-button, 
armature  1  is  attracted  to  make  a  relay  contact  at  C,  and  ar- 
mature 2  falls  by  gravity  and  locks  armature  1  so  that  ar- 
mature r  cannot  again  operate  until  current  is  sent  through 
the  coil  marked  "Set"  and  armature  2  is  attracted  so  as  to 


e 


o 

'  o  S) 


FIG.  13. 


Strett  Ry.Jo 

•  UNSETTING  RELAY 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


unlock  1  and  break  contact  at  C.  The  batteries  may  be  either 
primary  or  storage.  On  the  Metropolitan  Elevated  Ameri- 
can storage  cells  are  used,  and  are  charged  from  the  500- 
volt  circuit  at  certain  hours  of  the  day.  At  some  points, 
however,  the  batteries  are  connected  permanently  in  the 
500-volt  circuit  with  lamp  resistance,  and  charge  and  dis- 


which  are  next  to  the  signals,  are  the  danger  and  safety 
magnets  on  the  power-storing  machine,  which  allow  the 
signal  to  go  to  danger  and  safety. 

Fig.  15  gives  the  danger  and  safety  circuits  of  Fig.  14 
separated  from  the  tangle  of  circuits  on  the  complete  dia- 
gram.  A  circuit  is  established  through  the  S  or  safety  coil 
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FIG.  14.—  DIAGRAM  OF  CIRCUITS  IN  DOUBLE  TRACK  BLOCKING 


charge  as  the  signals  require  current,  being  thus  at  all  times 
charged. 

The  track  instrument  by  which  a  passing  train  makes 
electrical  contact  to  operate  the  signals  is  simply  a  knife 
switch  form  of  push-button,  operated  by  one  of  the  stand- 
ard form  of  tread  bars.  The  tread  bar  for  operating  the 
switch  is  of  course  lighter  and  smaller  than  that  used  to 
wind  the  power-storing  machine. 

In  Fig.  14  are  given  all  the  electrical  circuits  employed 
in  the  scheme  of  double-track  blocking  just  described.  In 
Figs.  15,  16  and  17  the  complete  diagram  shown  in  Fig.  14 

To  track  push  button  jr 


of  the  signal  only  when  the  contact  disk  of  the  train 
counter  stands  at  safety.  Current  then  flows  through  A  A, 
and  the  contacts  in  front  of  coil  S  of  the  train  counter.  At 
all  other  times  the  contact  wheel  of  the  train  counter  closes 
the  circuit  B  B,  and  the  danger  or  D  coil  of  the  signal  and 
power-storing  machine  is  energized. 

In  Fig.  16  is  the  circuit  of  the  unsetting  relay  and  push- 
button which  puts  a  signal  to  danger,  and  in  Fig.  17  the 
unsetting  relay  which  clears  a  signal.  The  circuit  estab- 
lished by  the  electric  track  instrument  or  track  push-button 
in  either  case  momentarily  energizes  coil  R  of  the  unsetting 
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FIG  15. — DANGER  AND  SAFETY 
CIRCUITS  OF  SIGNALS 
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FIG.  16  —CIRCUITS  OF  TRAIN 
COUNTER  AND  UNSETTING 
RELAY  NO.  1 
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FIG  17  —CIRCUITS  OF  TRAIN  COUNTER 
AND  UNSETTING  RELAY  NO.  2 


is  divided  up  to  enable  a  better  understanding  of  the  cir- 
cuits. Like  letters  refer  to  like  parts  and  wires.  The  mag- 
net S  of  the  train  counter  is  the  one  which  is  energized 
when  a  safety  circuit  is  completed  by  a  train  passing  out  of 
a  block  and  the  magnet  D  being  the  one  operated  by  the 
circuit  completed  as  a  train  passes  into  a  block.  (  hi  each 
side  of  the  train  counter  are  unsetting  relays.  Current 
Current  sent  through  the  coil  R  by  a  train  entering  a  block 
establishes  a  circuit  through  the  relay  contacts,  which  is 
only  broken  by  the  energizing  of  the  "set"  magnet  of  the 
unsetting  relay,  which  is  done  when  the  train  passes  the 
overlap  push-button  instrument.    The  D  and  S  magnets, 


relay,  which  relay  closes  the  circuit  to  one  or  the  other  of 
the  train  counter  coils,  as  the  case  may  be,  and  locks  the 
circuit  closed  to  prevent  the  counter  being  operated  re- 
peatedly by  every  wheel  in  the  train.  The  "set"  coil  of  the 
relay  unlocks  and  opens  this  circuit  so  following  trains  can 
register  on  the  train  counter  when  the  first  train  passes  the 
overlap. 

A  clear  comprehension  of  circuits  used  in  block, signal- 
ing requires  close,  hard  study  by  those  not  accustomed  to 
deal  daily  with  such  circuits.  While  further  explanation  of 
the  circuit  diagrams  of  block  signal  systems  in  this  article 
might  be  made,  even  to  the  taking  up  of  an  entire  issue  of 
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this  paper,  it  is  probable  that  a  close,  careful  study  of  the 
diagrams  presented  will  serve  the  reader  who  wishes  to 
thoroughly  understand  the  circuits  as  well  as  further  ex- 
planations, for  it  is  only  by  such  study  that  they  can  be 
got  clearly  in  mind. 

The  first  requirement  of  any  system  of  automatic  block 
signaling  is  that  it  shall  never  give  a  false  safety  indication 
— that  is,  shall  never  show  clear  with  a  train  in  the  block. 
It  may  be  permitted  to  fail  occasionally  and  stop  a  train  for 
a  short  time  by  displaying  a  false  danger  signal  with  no 
train  in  a  block,  but  show  safety  when  there  is  clanger, 
never.  Both  the  systems  described  in  this  article  it  will  be 
seen  answer  these  requirements  probably  as  closely  as  it  is 
possible  for  commercial  apparatus  to  come  up  to  them.  In 
the  consideration  of  any  new  or  untried  system  the  im- 
possibility of  false  safety  indications  should  be  the  first 
point  looked  into. 

 ♦♦«  ■ 

Municipal  Tramways  in  Great  Britain 


BY  A  CITY  AUDITOR 


The  annual  return  of  the  street  and  road  tramways  of 
the  United  Kingdom  for  the  year  to  June  30,  1901,  has  just 
been  issued  by  the  Board  of  Trade.  This  return,  although 
issued  very  late,  contains  much  useful  information  both  in 
regard  to  company  and  municipal  tramway  undertakings. 
As  the  figures  given  are  still  compiled  on  the  lines  adopted 
on  the  introduction  of  tramways  into  England,  thirty  years 
ago,  the  information  is  not  given  in  such  a  way  as  best  to 
serve  the  purpose  in  view.  I  understand  that  representa- 
tions have  repeatedly  been  made  to  the  officials  of  the 
Board  of  Trade  to  amend  the  form  of  the  return  so  as  to 
meet  the  altered  circumstances,  but,  of  course,  these  offi- 
cials cannot  see  any  reason  why  any  change  should  be 
made.  It  is  very  likely  that  one  of  the  tramway  associa- 
tions will  require  to  tackle  the  publication  of  the  correct 
figures,  so  that  all  the  necessary  figures  may  be  placed  in 
the  hands  of  those  interested  in  tramways. 

From  the  return  we  gather  that  the  total  expenditure  on 
capital  account  as  at  June  30  last  was  nearly  £27,000,000, 
and  that  out  of  213  tramway  undertakings  99  were  owned 
by  iocal  authorities,  over  30  of  the  99  being  operated  by 
the  owning  corporations.  I  have  closely  examined  the 
figures  which  have  been  given  to  the  Board  of  Trade  by 
the  various  corporations  in  order  to  ascertain,  if  possible, 
the  exact  financial  position  of  the  various  municipal  tram- 
way undertakings.  Since  1894,  when  Leeds  and  Glasgow 
led  the  way,  nearly  all  the  principal  cities  and  towns  of 
Great  Britain  have  municipalized  their  tramway  systems. 
Various  reasons  were  adduced  by  those  corporations  for 
taking  the  working  of  the  tramways  into  their  own  hands, 
but  the  chief  reason  was  that  the  local  authorities  would 
have  in  the  tramway  undertaking  a  veritable  gold  mine, 
out  of  which  they  would  be  able  annually  to  relieve  the 
rates.  I  do  not  know  that  any  corporation  in  Scotland  has 
yet  devoted  any  part  of  the  tramway  profits  for  the  relief 
of  rates,  but  many  corporations  in  England  have  already 
done  so,  and  I  have  been  anxious  to  find  whether,  in  every 
case,  these  sums  have  really  been  earned,  or  whether  sums 
have  been  paid  over  in  relief  of  rates  that  should  have 
formed  a  charge  against  the  tramway  revenue  and  should 
have  been  carried  forward  to  meet  depreciation. 

HUDDERSFIELD 

I  think  the  Corporation  of  Huddersfield  was  the  first 
municipality  in  the  United  Kingdom  to  operate  its  own 
tramways,  and  from  the  returns  which  have  been  from 
time  to  time  published  it  would  seem  that  the  corporation 
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has  found  the  working  of  the  tramways  no  easy  task.  I 
find  that  the  net  receipts,  after  deducting  working  ex- 
penses for  the  year  to  June  30  last,  amounted  to  £4,493. 
This  sum  does  not  agree  with  the  balance  brought  out  in 
the  last-published  report  of  the  corporation,  and  it  would 
appear  as  if  a  rough-and-ready  balance  had  been  prepared 
for  the  Board  of  Trade  instead  of  giving  them,  as  is  usual, 
the  figures  appearing  in  the  published  accounts.  The  bal- 
ance of  net  revenue  in  the  accounts  of  the  corporation  for 
the  year  to  March  31,  1901,  was  £5,161,  but  when  we  find 
that  from  this  sum  has  to  be  paid  interest  and  sinking  fund 
amounting  to  £15,000,  and  that  at  least  £5,000  must  be 
provided  for  depreciation,  it  looks  very  much  as  if  a  tram- 
way rate  would  very  soon  require  to  be  again  levied  on 
the  ratepayers  of  Huddersfield.  This  belief  is  strength- 
ened by  a  report  which  has  recently  been  issued  by  the 
corporation  for  the  nine  months'  working  to  Dec.  31  last. 
From  this  statement  it  appears  that,  although  the  steam 
cars  are  earning  I3fd.  per  car  mile,  the  result  of  the  work- 
ing of  this  department  is  a  heavy  loss;  and,  strange  to  say, 
that  although  the  electric  system  is  earning  over  nd.  per 
car  mile,  there  is  a  heavy  loss  here  also.  Surely  any  elec- 
tric system  which  cannot  pay  handsomely  at  nd.  per  car 
mile  must  be  tremendously  overcapitalized  or  very  badly 
managed. 

LEEDS 

The  city  of  Leeds  was  the  next  to  take  over  the  working 
of  its  tramway  system.  The  corporation  commenced  op- 
erations in  February,  1894,  and  since  that  date  the  work- 
ing of  the  tramways  by  the  city  has  been  very  successful. 
The  figures  given  in  the  Board  of  Trade  return  agree  with 
the  published  accounts  for  the  year  to  March  25,  1901. 
The  gross  balance  for  that  year,  after  deducting  working 
expenses  and  certain  sums  for  depreciation,  amounts  to 
£61,797.  From  this  balance  have  been  deducted  interest 
and  sinking  fund  charges  amounting  to  £31.058.  This 
sum  is  further  reduced  by  £  1,000  for  income  tax,  £9,000 
for  renewal  of  electric  plant,  leaving  £21,058  which  has 
been  carried  to  the  relief  of  rates.  I  would  point  out  that 
the  only  sum  spent  on  the  track  during  the  year  amounted 
to  £2,564,  and  no  provision  has  been  made  for  the  renewal 
of  the  33  miles  of  line.  If  the  corporation  of  Leeds  had 
made  such  provision  I  do  not  think  there  would  have  been 
anything  left  fcr  the  rates. 

GLASGOW 

The  Glasgow  Corporation  took  over  the  working  of  the 
tramway  system  during  the  summer  of  1894 — a  few 
months  after  the  Leeds  Corporation  had  commenced  to 
work  its  tramways.  The  tramway  system  at  Glasgow 
is  the  largest  in  the  Kingdom,  except  that  of  the  North 
Metropolitan  Tramway  Company,  in  London.  The  finan- 
cial results  are  given  to  May  31,  1901,  and  show  net  re- 
ceipts, after  deducting  working  expenses,  amounting  to 
£117,388.  On  a  perusal  of  the  published  accounts  we 
find  that  the  working  expenses  include  a  full  allowance  for 
the  renewal  of  permanent  way.  The  following  is  a  copy  of 
the  net  revenue  accounts: 

£      s.  d. 

Balance  of  net  revenue  117.388  10  6 

which  was  applied  as  follows: 

£    s.  d. 

Rent  of'Govan  &  Ibrox  lines   5.057  14  7 

Interest  on  capital  38.979    o  o 

Sinking  fund  19470  13  4 

Depreciation   29,758  16  7 

Payment  to  common  good  12,500    o  0105,766    4  6 

Balance  carried  to  reserve  fund   11,626    6  0 

This  seems  a  very  small  balance  on  such  a  large  turn- 
over, but  it  is  explained  in  the  report  that  for  nearly  a 
whole  year  the  bulk  of  the  system  was  operated  with 
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horses,  and  that  the  interest  and  sinking  fund  charges  on 
the  cost  of  the  new  electrical  equipment  is  charged  against 
the  year's  revenue.  The  corporation  has  acted  wisely  in 
accumulating  all  its  reserves,  which  at  May  31,  1901, 
amounted  to  £183,428,  and  this  sum  is  to  be  applied  in 
wiping  off  the  old  horse  car  system,  so  that  the  capital 
account  will,  in  future,  only  contain  the  net  cost  of  the 
electric  system. 

HALIFAX 

The  Corporation  of  Halifax  commenced  to  operate  its 
tramways  in  June,  1898,  so  that  by  the  end  of  March,  1901, 
they  had  completed  nearly  three  full  years'  working.  The 
net  receipts  for  the  year  amounted  to  £9,110,  but  after 
meeting  interest  and  sinking  fund  charges  only  £14,059 
remained,  which  sum  was  carried  to  the  borough  fund.  It 
is  not  stated  whether  the  corporation  actually  applied  this 
sum  in  relief  of  rates,  and  it  is  hoped  that  it  did  not,  for 
during  the  year  no  provision  was  made  for  the  renewal  of 
the  permanent  way  or  for  depreciation  of  plant.  It  looks 
very  like  as  if  in  a  few  years  a  tramway  rate  will  require  to 
be  levied  to  assist  the  corporation  in  meeting  the  interest 
and  sinking  fund  charges.  In  looking  back  over  the  past 
three  years'  working  I  find  that  for  the  first  nine  months 
the  net  revenue  was  stated  at  3-2id,  per  car  mile;  for  the 
next  year  it  was  stated  at  i.36d.,  and  for  the  last  complete 
year  it  only  amounted  to  .48a.  per  car  mile,  and  this  un- 
satisfactory result  was  achieved  on  a  tramway  system  with 
a  traffic  revenue  of  nearly  13d.  per  car  mile.  We  cannot 
understand  how  any  system  earning  such  a  handsome 
revenue  cannot  make  a  good  profit. 

LIVERPOOL 

One  of  the  largest  municipal  tramway  systems  in  the 
United  Kingdom  is  that  of  Liverpool.  The  corporation 
acquired  the  undertaking  in  1897,  and  began  to  operate 
the  system  in  September  of  that  year.  The  corporation 
year  ends  on  Dec.  31,  and  the  figures  in  the  Board  of  Trade 
return  are  those  for  the  year  to  Dec.  31,  1900.  More  re- 
cent figures  are,  however,  available,  as  the  accounts  of  the 
corporation  for  the  year  to  Dec.  31,  1901,  have  just  been 
published.  The  balance  carried  to  net  revenue  account  for 
last  year  amounted  to  £  148,621.  The  interest  and  sinking 
fund  charges  amounted  to  £95,799,  leaving  a  balance  of 
£52,822.  This  sum  is  little  enough  on  such  a  large  sys- 
tem, including  as  it  does  the  old  horse  car  system  pur- 
chased from  the  Liverpool  Tramway  Company  to  meet 
depreciation  of  permanent  way,  cars,  etc.,  but  the  corpora- 
tion propose  to  take  out  of  this  balance  the  sum  of  £  17,- 
607  for  the  relief  of  rates. 

LONDON 

The  London  County  Council  commenced  to  operate  the 
tramways,  which  were  purchased  from  the  London  Tram- 
way Company,  on  Jan.  1,  1898,  and  the  figures  for  the 
year  to  March  31,  1901,  are  given  in  the  Board  of  Trade 
return.  The  total  revenue  for  the  year  amounted  to  £462,- 
896,  and  the  working  expenses,  including  £7,000  carried 
to  the  renewal  fund,  amounted  to  £400,186,  leaving  £62,- 
710  to  meet  interest  and  sinking  fund.  After  meeting 
these  charges,  the  sum  of  £  14,325  was  carried  to  appropri- 
ation account.  It  is  presumed  to  be  applied  in  relieving 
rates.  It  is  a  little  difficult  to  understand  why  the  London 
County  Council  should  pay  over  this  small  balance  in  the 
relief  of  rates,  as  the  sum  standing  in  the  renewal  fund 
amounts  only  to  £  14,308,  and  very  shortly  the  Council 
will  be  commencing  operations  for  the  conversion  of  the 
present  system  for  electric  traction.  The  present  debt  on 
the  South  London  system  is  about  £850,000,  which  repre- 
sents the  cost  of  the  horse  car  system  purchased  three 
years  ago.    When  the  cost  of  the  conversion  to  electric 
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traction  is  added  to  this  large  sum  it  is  to  be  feared  that, 
instead  of  having  a  small  balance  of  £  14,308  to  hand  over 
in  relief  of  rates,  a  tramway  rate  will  require  to  be  levied 
to  meet  a  deficiency. 

DOVER 

The  total  length  of  the  Dover  tramways  only  measures 
4-£  miles.  The  corporation  obtained  powers  in  1896  and 
laid  the  first  tramway  lines  through  the  town.  From  the 
first  the  undertaking  has  been  very  successful,  and  the  cor- 
poration has  handed  over  the  credit  balance  year  by  year 
in  relief  of  rates.  The  city  appears  to  have  overlooked  the 
fact,  however,  that  it  is  necessary  to  make  provision  for  the 
renewal  of  the  track  and  the  replacement  of  the  cars.  The 
credit  balance  is  year  by  year  decreasing,  and  the  rate- 
payers of  Dover  need  not  look  for  much  more  relief  from 
the  tramways,  as  it  will  be  absolutely  necessary  to  retain 
the  whole  balance  for  renewals. 

HULL 

The  Hull  authorities  obtained  their  powers  to  work  the 
tramways  in  1896,  and  on  March  31,  1901,  they  had  about 
9^  miles  of  route  opened  for  electric  traction.  After  meet- 
ing all  working  expenses  and  fixed  charges  there  remained 
a  balance  of  the  last  year's  working  of  £37,061.  Of  this 
sum,  £14,061  was  carried  to  a  reserve  fund  and  the  bal- 
ance of  £23,000  handed  over  in  relief  of  rates.  The  Cor- 
poration of  Hull  has  acted  wisely  in  retaining  this  sum  of 
£  14,061  in  its  own  hands,  as  no  provision  whatever  has 
been  made  in  the  accounts  for  depreciation.  They  call  this 
sum  a  reserve.  It  is  surely  not  really  a  reserve,  as  it  will 
undoubtedly  be  required  for  the  renewal  of  the  permanent 
way  and  plant. 

BLACKPOOL 

For  the  year  under  review  the  Blackpool  Corporation 
had  a  credit  balance,  after  paying  working  expenses,  of 
£  13,479.  This  balance  was  appropriated  as  under: 

Interest  and  sinking  fund   £4,642 

Instalment  of  cost  of  doubling  line   i,4°3 

In  relief  of  rates   7.434 

£13,479 

The  corporation  has  a  small  reserve  fund  of  £2,678, 
but  as  no  provision  is  being  made  for  the  renewal  of  the 
track  and  plant,  it  seems  strange  that  the  corporation 
should  pay  over  the  whole  balance  to  relieve  rates. 

SHEFFIELD. 

Sheffield  Corporation  took  the  working  of  the  tramways 
into  its  own  hands  in  1896,  and  on  March  31,  1901,  had 
22  miles  of  route  in  operation.  The  corporation  is  equip- 
ping the  whole  system  for  electric  traction.  The  average 
revenue  per  car  mile  is  very  high,  but  the  expenditure  is 
corresponding  high,  especially  for  a  new  undertaking. 
The  working  expenses  for  the  electric  system  are  given  at 
7_725d.  per  car  mile.  I  do  not  think  there  is  any  electric 
tramway  in  the  Kingdom  working  at  such  a  high  figure 
as  this.  The  gross  profit  both  for  the  horse  and  electric 
lines  for  the  year  to  March  25,  1901,  amounted  to  £48,657. 
After  deducting  interest  and  sinking  fund  from  this  figure 
there  remained  a  balance  of  £21,817,  of  which  £15,000 
was  placed  to  renewal  fund.  The  balance  was  carried  to 
the  relief  of  rates. 

The  corporations  of  Bolton  and  Bradford  in  England 
and  Aberdeen  in  Scotland  seem  to  be  doing  very  well.  On 
the  other  hand,  I  understand  that  there  is  a  considerable 
loss  at  Blackburn,  Plymouth  and  Portsmouth,  so  that  in 
the  case  of  these  corporations  there  is  no  question  about 
paying  away  funds  in  relief  of  rates  that  should  be  applied 
in  maintaining  the  tramway  plant  and  equipment. 

I  trust  that  an  examination  of  the  returns  of  the  Board 
of  Trade,  so  far  as  they  relate  to  municipal  tramway  under- 


STREET  RAILWAY  JOURNAL. 


412 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  14. 


takings,  may  cause  corporations  in  England  to  be  more 
careful  in  their  financing.  They  ought  certainly  to  be 
quite  sure  of  their  ground  before  giving  away  tramway 
revenue,  which  is  not  real  profit. 


The  Electric  Railway  between  Stockholm  and  Djursholm 

Sweden 


This  railway,  which  is  owned  by  the  Stockholm-Rimbo 
Jarnvagsaktiebolag,  has  a  total  length  of  13  km,  of  which 
1  km  is  inside  the  city  limits,  and  is  single  track,  with  turn- 
outs. The  gage  is  .891  m.  The  maximum  grade  in- 
side the  city  limits  is  4.8  per  cent,  while  outside  the  city 
limits  the  maximum  grade  is  2.5  per  cent.   The  rails  weigh 


eter.  The  trolley  wire  in  the  city  is  suspended  from  iron 
poles,  and  outside  the  city  it  is  suspended  from  wooden 
poles.  The  largest  span  between  the  poles  lengthwise  of 
the  road  is  40  m. 

The  motor  cars  weigh  21  tons  without  load,  and  are  pro- 
vided with  four  motors  and  pull  a  trailer  which  weighs  1 1 
tons  without  load  at  an  average  speed  of  30  km  per  hour. 
The  controllers  are  of  the  series  parallel  type.  Some  of 
the  motors  and  controllers  are  made  by  Mather  &  Piatt  and 
some  by  the  Allmanna  Svenska  Elektrisk  Aktiebolaget  in 
Vasteraas,  Sweden.  The  motors  from  this  last  named  fac- 
tory are  four-pole  machines  with  single  reduction  gears 
and  are  each  35  hp.  Iron  trolleys  of  a  peculiar  form,  as 
shown  herewith,  are  used,  and  are  reported  to  be  giving 
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27  kg  per  meter  and  are  thoroughly  bonded  with  protected 
bonds  at  each  joint  and  cross-bonded  every  100  m. 

The  power  plant  is  situated  about  midway  between  the 
two  terminals  of  the  line.  Two  cylindrical,  single-flue, 
horizontal  boilers  furnish  the  steam.  The  combined  heat- 
ing surface  of  these  two  boilers  is  125  sq.  m.  The 
boilers  furnish  steam  for  three  compound  engines  which 
make  220  r.  p.  m.  Each  of  these  engines  is  of  130  effective 
horse-power  and  drives  with  belting  a  two-pole  dynamo  of 
the  Mather-Platt  make,  which  is  rated  at  150  amps,  for  550 
volts  pressure.  At  5  km  from  the  power  station  at  the 
Stockholm-Ostra  station  is  an  accumulator  battery  which 
contains  264  cells,  and  which,  during  three  hours,  gives  a 
current  of  184  amps. 

Five  bare  feed  wires  extend  from  the  power  plant.  The 
current  is  carried  to  Stockholm  by  two  of  these  wires,  each 
having  a  cross-sectional  area  of  100  sq.  mm,  and  to  Djurs- 
holm by  the  three  other  wires,  one  of  which  is  100  sq.  mm 
and  the  other  two  60  sq  mm  in  cross-sectional  area.  These 
feed  wires  are  connected  to  the  trolley  wires  every  500  m, 
and  at  these  points  lightning  arresters  are  installed. 
The  trolley  wire  is  of  hard-drawn  copper  8.7  mm  in  diam- 


good  satisfaction  at  all  the  speeds.  The  maximum  speed 
allowed  within  the  city  limits  is  12  km  per  hour.  The  mo- 
tor cars  are  provided  with  seating  capacity  for  forty  passen- 
gers and  standing  capacity  for  thirty,  and  the  trailers  have 
the  same  capacities.  The  cars  are  all  equipped  with  the 
Christensen  air  brakes,  which  were  first  tested  thoroughly 
before  the  entire  equipment  for  all  the  cars  was  ordered. 
The  cars  are  exceptionally  well  built,  being  almost  entirely 
of  iron  and  present  a  very  massive  appearance.  The  dis- 
tance between  the  terminals  at  Stockholm  and  Djursholm 
is  made  in  the  schedule  time  of  thirty-five  minutes,  includ- 
ing the  time  for  stopping  at  the  seventeen  stations  along 
the  road.  The  road  is  in  charge  of  Lieutenant  Victor 
Stohle  as  general  manager  and  G.  Karth  as  engineer. 



A  bad  head-on  collision  took  place  March  29  on  the  Chi- 
cago &  Joliet  Electric  Railway,  near  Sag  Bridge,  111.  The 
road  is  double-tracked,  but  one  of  the  tracks  was  recently 
washed  away,  so  that  where  the  collision  occurred  the  road 
was  temporarily  being  operated  as  a  single-track  line. 
There  was  a  dense  fog  at  the  time  of  the  collision,  and  a 
disregard  of  orders  is  given  as  the  cause  of  the  accident. 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


413 


Wheel  Sections 


A  considerable  part  of  the  difficulty  which  street  railway 
men  have  with  wheels  may  be  traced  to  light  weights  and 
improper  sections.  Much  of  the  breakage  and  wear  which 
is  attributed  to  grooved  rails,  badly  designed  special  work 
and  steam  railroad  crossings  is  often  due  to  poor  wheel 
sections,  shallow  chill  and  weakness,  which,  in  turn,  are 
largely  the  fault  of  bad  design. 

Half  a  dozen  years  ago  conditions  were  much  worse  than 
at  present.  Then  wheels  were  often  found  so  light  that 
there  was  not  sufficient  strength  available  even  in  the  spokes 
and  hubs.  The  rims  were  proportionately  small.  There 
was  not  metal  enough  to  make  either  a  strong  or  durable 
wheel.  A  deep  chill  was  out  of  the  question.  With  no  chill 
whatever  there  was  an  insufficient  amount  of  metal  to  stand 
the  service. 

Matters  have  been  greatly  improved.  This  is  shown  by 
the  fact  that  guarantees  are  much  larger  than  they  were  in 


nearly  as  strong  as  the  soft  fibrous  unchilled  part  of  the 
wheel.  Engineers  and  superintendents  in  many  instances 
do  not  give  due  consideration  to  this  fact  and  in  conse- 
quence the  best  results  are  not  obtained." 

Because  the  flange  is  chilled  through,  and  is  therefore 
compartively  fragile,  it  does  not  follow  that  there  is  no  way 
of  imparting  additional  strength  to  it.  An  increase  of 
thickness  above  the  root  makes  the  support  of  the  root  of 
flange  wider.  This  is  possible  even  on  a  wheel  for  a 
grooved  rail. 

For  the  most  durable  wheel  a  hard  chill  about  three- 
quarters  of  an  inch  deep  is  necessary.  To  obtain  such  a 
deep  chill  and  at  the  same  time  retain  sufficient  strength  for 
motor  car  service  it  is  necessary  to  use  a  thick  rim.  Such 
a  wheel  will  have  a  rim  practically  as  thick  as  that  of  the 
Master  Car  Builders'  standard  for  steam  roads.  It  will  have 
very  little  resemblance  to  the  sections  formerly  popular. 
The  reason  for  this  is  obvious.  The  chilled  portion  may  be 
well  considered  as  possessing  no  strength  whatever.  In 
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FIG.  I. -STANDARD  WHEEL  SECTIONS  OF  THE  LOBDELL  COMPANY 


1895.  The  records  prove  that,  in  spite  of  heavier  cars  and 
greater  speeds,  wheels  are  lasting  longer  than  they  did  then. 
This  improvement  has  been  made  possible  by  the  more 
general  adoption  of  heavier  wheels.  One  obstacle  has  been 
in  the  way  of  the  wheelmakers  in  their  attempts  at  wheel  im- 
provement. This  has  been  the  whims  of  general  managers, 
engineers  and  others  who  have  the  design  and  purchase  of 
wheels  in  their  control.  Each  one  thinks  he  has  good  ideas 
in  regard  to  wheel  sections.  Then  there  is  the  general  de- 
sire for  something  special  different  from  what  other  people 
have;  something  that  may  be  pointed  out  to  a  board  of 
directors  as  "my  own  design,"  "belongs  exclusively  to  this 
road."  These  various  ideas,  which  do  not  deserve  a  more 
dignified  name  than  whims,  differ  by  just  enough  in  regard 
to  treads  and  flanges  to  make  any  great  improvement  im- 
possible. So  long  as  there  is  no  uniformity  so  long  must  the 
manufacturer  confine  himself  to  making  wheels  to  speci- 
fication. 

Speaking  of  this  state  of  affairs  Wm.  W.  Lobdell,  presi- 
dent of  the  Lobdell  Car  Wheel  Company,  says :  "All  that 
the  wheel  manufacturer  can  do  is  to  insist  that  the  thick- 
ness of  the  flange  shall  be  as  great  as  conditions  of  the  serv- 
ice will  permit.  The  flange  of  a  motor  wheel,  which  has 
sufficient  chill  on  the  tread  to  render  good  service,  will 
always  be  chilled  through,  and  consequently  cannot  be 


addition  to  the  chilled  metal  there  must  be  also  a  sufficient 
quantity  of  metal  added  to  provide  the  necessary  strength 
in  the  tire. 

The  engravings  given  in  this  article  are  from  a  number 
of  sources  and  illustrate  a  great  variety  of  forms  now  in  use. 
They  represent  wheels  in  nearly  every  form  of  service  from 
the  standard  T-rail  to  tracks  with  the  narrowest  of  grooves. 
The  first  of  these,  Fig.  1,  shows  nine  sections  made  by  the 
Lobdell  Company.  In  this  diagram  we  have  four  sections, 
A,  C,  D  and  E,  intended  for  grooved  rails,  while  the  last 
one,  /,  is  the  Master  Car  Builders'  standard.  A  compari- 
son of  these  at  once  shows  what  a  disproportionate  thick- 
ness of  rim  there  is  between  the  two  styles. 

Comparing  the  grooved  rail  wheels  with  each  other  one 
remarkable  feature  is  at  once  seen.  The  amount  of  metal 
used  to  reinforce  the  flange  is  practically  nothing  in  dia- 
gram C,  while  in  E  it  is  considerable.  The  flanges  C,  D 
and  E,  in  Fig.  i,are  practically  the  same  and  could  be  oper- 
ated in  the  same  groove  to  all  intents  and  purposes,  but  the 
strength  of  the  flanges  will  be  widely  different.  The  quan- 
tity of  metal  above  or  outside  the  point  where  the  flange 
comes  above  the  rail  is  of  substantial  use  in  supporting  the 
flange,  yet  that  portion  of  the  flange  below  the  top  of  the 
rail  is  no  larger. 

Of  course  there  are  some  conditions  which  preclude  the 
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thickening  of  the  wheel  at  this  point,  but  in  general  this 
form  can  be  adapted  to  almost  any  form  of  track.  Fig.  2 
shows  two  sections  and  the  outline  of  three  sizes  of  wheel, 
showing  how  this  additional  metal  may  be  applied  to  wheels 
of  rather  unusual  outline.  The  diameters  are  respectively 
20  ins.,  30  ins.  and  36  ins.  The  wheels  are  standard  on  the 
Augusta  Railway  &  Electric  Company's  line,  Augusta,  Ga. 
The  30-in.  wheel  weighs  300  lbs.   While  the  outlines  show 


modern  theory  is  that  coning  does  harm  rather  than  good, 
so  far  as  curve  work  is  concerned. 

The  cone,  however,  has  a  real  advantage  in  steadying  the 
trucks  on  tangents  and  preventing  them  from  running  from 
side  to  side  or  "hunting."  Coning,  to  some  extent,  also  re- 
duces flange  wear  on  ordinary  rails.  It  is  something  of  a 
question,  however,  whether  a  coned  wheel  is  of  any  advan- 
tage on  a  grooved  rail  where  the  groove  allows  only  J-in. 


Standard  Face  and  Flange 
of  30"and  36" Wheels. 
Stale,  4  ins.=l  ft. 


Standard  Dish  and  Sizes  of  Hubs  for  36,  30  and  20  Wheels 
Scale,  VA  ins.=  1  ft.  Street  Ry.Jmi 


FIG.  2.— STANDARD  WHEELS  AT  AUGUSTA 


FIG.  6.— SECTION  FROM 
GRAND  RAPIDS 


rather  heavy  and  deep  flanges  the  additional  metal  is  very 
valuable.  It  adds  strength  at  the  very  point  where  it  is  most 
needed,  making  the  flange  much  better  able  to  resist  shocks 
of  all  kinds  and  tending  to  prevent  the  annoying  dropping 
off  of  large  sections. 

The  coning  of  these  wheels  is  much  greater  than  usual, 
amounting  to  5-16  in.  on  the  2\-'m. tread.  The  Lobdell 
wheels  in  Fig.  1  have  about  ^  in.  Coning  was  formerly 
supposed  to  be  an  advantage  in  enabling  wheels  placed 


play  to  the  wheels  at  best  and  where  dirt,  etc.,  practically 
leaves  the  wheels  without  play.  Under  such  conditions 
"hunting"  is  out  of  the  question.  In  many  cases  the  wheel 
takes  its  bearing  at  the  bottom  of  the  groove. 

The  wear  of  wheels  on  curves  has  long  been  a  study 
among  steam  railroad  men.  After  innumerable  experi- 
ments with  independent  wheels  for  the  sake  of  reducing 
friction  when  passing  curves  and  the  employment  of  ex- 
cessive coning  in  order  to  avoid  having  one  wheel  slip  the 
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upon  one  axle  to  pass  curves  more  easily,  the 
theory  being  that  the  outside  wheel  rolled  upon  its  large 
diameter,  while  the  other  bearing  at  a  point  where  the  wheel 
was  smaller  would  have  less  slip.  Unfortunately  for  the 
theory  only  one  pair  of  wheels  in  a  truck  behave  in  this  way. 
The  trailing  wheels  instead  of  bearing  hard  against  the 
outside  rail  so  that  coning  is  an  advantage  are  prone  to  hug 
the  inside  rail  so  that  the  small  diameter  has  the  longer 
distance  to  travel.  The  trailing  axle  of  a  trailing  truck  is 
usually  hard  over  to  the  inside  of  the  curve  so  that  the  more 


moderately  coned  wheel  solid  on  the  axle  has  been  found 
best.  With  a  narrower  tread  this  wheel  has  formed  the 
basis  upon  which  many  of  our  best  forms  of  street  railway 
wheels  have  been  modeled. 

Fig.  3  shows  a  section  of  a  street  car  wheel  used  by  sev- 
eral prominent  street  railway  companies.  It  is  a  very  good 
section  where  a  flange  so  thick  at  the  root  can  be  used.  The 
rounding  of  the  corner  of  the  tread  of  the  outer  edge  is  a 
good  point  and  has  been  found  very  effective  against  chip- 
ping.  It  could  be  adopted  in  all  cases  with  advantage  were 
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it  not  for  the  fact  that  it  adds  to  the  width  of  the  rim,  and 
in  many  places  this  is  entirely  inadmissible.  The  thickness 
of  the  rim  could,  however,  be  increased  to  advantage.  With 
chill  I  in.  deep  there  is  hardly  enough  fibrous  metal  behind 
it  to  give  the  requisite  strength. 

Mr.  Bodler,  of  the  North  Jersey  Street  Railway  Com- 
pany, has  supplied  the  section  shown  in  Fig.  4.  This  is  the 
standard  section  of  flange  on  that  road.  It  will  be  noted 
that  the  rim  is  thick  and  that  there  is  an  unusual  quantity 
of  metal  in  the  base.  There  is,  however,  no  extra  metal  in 
the  rim  outside  the  root  of  the  flange.  The  reason  for  this 
is  found  in  the  dimensions.  The  flange  is  |  in.  high  and  I 
in.  thick,  measured  from  the  back  of  the  flange  to  the  cen- 
ter of  the  fillet.  This  makes  a  "fat"  strong  flange.  The 
weaker  chilled  metal  is  supported  by  a  body  of  soft  metal 

-*  s%-  > 


FIG.  9.— SECTION  FROM  FIG.  10.— SECTION  FROM 

DAVENPORT  QUEBEC 


above  and  outside  of  it.  A  long  list  of  these  wheels  re- 
moved for  various  causes  does  not  show  one  which  had 
failed  from  broken  or  chipped  flanges. 

Fig.  5  is  a  section  from  W.  B.  Tarkington,  superin- 
tendent of  the  Omaha  &  Council  Bluffs  Railway  &  Bridge 
Company.  The  flange  of  the  wheel  is  f  in.  thick.  This 
flange  is  strengthened  by  the  body  of  metal  placed  in  the  rim 
above  and  outside  of  it.  Rounding  the  corner  of  the 
tread  also  tends  to  prevent  chipping.  The  standard  wheels 
are  33  ins.  in  diameter  and  weigh  400  lbs. 

The  sections  in  Figs.  6  and  7  come  from  the  Grand 
Rapids  Railway  Company.  Fig.  6  is  of  a  type  the  opposite 
of  those  just  mentioned.  The  flange  itself  is  small  and  there 
is  no  reinforcing  of  the  metal  above  the  root  on  the  inside 
of  the  wheel.  The  weight  of  this  pattern  is  400  lbs., 
diameter  33  ins.  The  flange  in  Fig.  7  is  of  the  same  depth 
and  the  wheel  of  the  same  diameter  but  20  lbs.  lighter,  yet 
the  flange  has  considerably  more  metal  at  the  root  than  the 
other.  This  metal  does  not  increase  the  size  of  the  flange 
where  it  enters  the  groove  but  adds  strength  at  the  root. 

Fig.  8  is  a  |-in.  flange  1  in.  thick  at  the  base.  The  tread 
is  scant  2  ins.  The  form  is  peculiar,  yet  from  its  small 
depth  and  considerable  thickness  should  be  strong. 

Fig.  9  shows  a  wheel  section  from  the  Tri-City  Railway 
Company,  of  Davenport,  la.,  sent  by  J.  F.  Lardner,  the 
general  manager.  Although  it  appears  large  for  most 
grooved  rails,  yet  the  form  is  strong.  The  heavy  body  of 
metal  at  the  outside  of  the  flange  above  the  level  of  the 
tread  increases  the  strength  of  the  flange  materially.  Re- 
ducing the  thickness  and  height  of  the  flange  but  retaining 
the  metal  at  the  point  named  would  give  a  strong  flange 
for  grooved  rails.  Compare  this  with  some  of  the  sections 
of  Lobdell  wheels  and  a  strong  resemblance  will  be  seen. 
This  flange  and  section  is  not  unlike  that  of  Fig.  10,  which 
is  the  standard  on  the  Quebec  Railway. 


In  spite  of  the  fact  that  street  railways  are  badly  handi- 
capped in  selecting  wheels  by  shallow,  narrow  grooves,  they 
can  obtain  fully  good  results  by  using  a  wheel  of  proper 
section.  The  addition  of  metal  on  the  inside  or  back  of  the 
flange  can  usually  be  done  with  very  little  or  no  inconve- 
nience and  the  result  is  satisfactory  in  all  cases. 



CORRESPONDENCE 

Dr.  Hutchinson's  Paper 


New  York  City,  March  4,  1902. 
Editors  Street  Railway  Journal: 

I  have  read  the  editorial  in  your  last  monthly  issue,  dis- 
cussing my  paper  read  before  the  American  Institute  of 
Electrical  Engineers. 

The  most  ardent  adherent  of  high  initial  acceleration  has 
not  claimed  anything  in  its  favor  other  than  the  saving  in 
energy.  Every  other  consideration  is  distinctly  in  favor  of 
low  acceleration  from  the  point  of  view  of  operation,  cost 
of  equipment  and  the  comfort  of  the  passengers.  If  you 
had  kept  in  mind  the  fact  that  my  paper  did  not  discuss  the 
best  schedule  speed  to  adopt,  but  discussed  only  the  best 
initial  acceleration  after  a  particular  schedule  speed  had 
been  decided  upon,  I  think  that  much  confusion  would  have 
been  avoided. 

I  wish  to  direct  your  attention  forcibly  to  the  fact  that 
you  misrepresent  me  in  quoting  me  as  saying,  "The  pro- 
posed schedule  speed  of  the  express  service  of  the  New 
York  Rapid  Transit  line  would  prove  impracticable."  I 
said  nothing  of  the  sort.  What  I  did  say,  as  you  will  see 
by  referring  to  the  paper,  is :  "This  table  shows  the  prac- 
tical impossibility  of  accomplishing  such  a  schedule  on  the 
assumptions  of  this  discussion."  If  you  will  refer  to  the 
paper  you  will  find  that  one  of  the  assumptions  of  the  dis- 
cussion was  that  the  motors  were  operated  at  their  one-hour 
rated  capacity  during  the  period  of  initial  acceleration  ;  any 
other  assumption  regarding  the  load  of  the  motor  during 
the  initial  period  will  change  the  motor  capacity  required 
for  the  schedule. 

Hence  your  statement  that  "If  this  schedule  were  in  fact 
visionary  one  may  as  well  bid  farewell  to  all  dreams  of  elec- 
trical rapid  transit  in  New  York  or  any  other  place"  is  a 
distortion  of  the  facts,  for  which  there  is  not  the  slightest 
basis  in  my  paper.  Cary  T.  Hutchinson. 

 ♦♦♦  

Reply  to  the  Question  of  a  Peculiar  Break 
in  a  Cast  Welded  Joint. 


New  York,  March  26,  1902. 
Editors  Street  Railway  Journal: 

It  seems  to  me  as  if  the  break  in  the  cast-welded  joint 
described  by  Mr.  Hands  in  your  last  issue  is  not  a  very  diffi- 
cult one  to  explain.  My  theory  is  that  the  break  in  the  rail 
itself  was  the  first  to  occur  and  that  it  was  caused  by  the 
cold  snap  which  Mr.  Hands  mentioned  in  his  communica- 
tion. The  break  through  the  joint  casting  was  then  caused 
by  a  sudden  blow  on  the  protruding  short  end  of  the  rail, 
struck  either  by  an  especially  heavy  car  or  by  some  heavy 
dray  which  was  driven  along  the  track.  The  lower  part  of 
this  short  rail  was,  of  course,  not  supported,  and  if  the 
nearest  tie  was  some  distance  away  from  the  break  there 
would  naturally  be  a  considerable  leverage  to  the  blow.  The 
resulting  break  occurred  in  the  weakest  part  of  the  joint, 
i.  e.,  in  the  middle.  I  have  never  heard  of  a  parallel  case, 
however,  and  this  explanation  is  theoretical  only 
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NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest 
to  our  readers  are  cordially  invited.    Our  columns  are  always  open 

for  the  discussion  of  problems  of  operation,  construction,  engineer- 
ing, accounting,  finance  and  invention. 

Special  effort  will  be  made  to  answer  promptly,  and  tuithout 
charge,  any  reasonable  request  for  information  which  may  be  re- 
ceived from  our  readers  and  advertisers,  answers  being  given 
through  the  columns  of  the  Journal  when  of  general  interest, 
otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  news  columns. 

All  matters  intended  for  publication  in  the  current  issues  must 
be  received  at  our  office  not  later  tlian  Wednesday  of  each  week. 

Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Beard  Building,  120  Liberty  Street,  New  York. 


The  science  of  accounting  has  attained  such  importance 
in  street  railway  work  that  we  have  decided  to  establish  in 
the  Street  Railway  Journal  a  special  department  on 
the  subject.  This  department  will  be  in  charge  of  J.  F. 
Calderwood,  auditor  of  the  Twin  City  Rapid  Transit  Com- 
pany, who,  despite  his  many  and  important  duties  as  audi- 
tor of  that  corporation,  has  consented,  for  the  benefit  of  his 
co-workers  in  the  field,  and  for  the  establishment  of  cor- 
rect methods  of  accounting,  to  conduct  this  department. 
The  first  article  by  Mr.  Calderwood,  in  initiating  this  de- 
partment, will  appear  in  our  next  monthly  issue,  and  he  and 
the  editors  of  this  paper  cordially  request  the  co-operation, 
not  only  of  street  railway  accountants  throughout  the 
country,  but  also  of  railway  managers,  in  making  this  de- 
partment a  success  by  suggestions  or  contributions  from 
their  experience  on  all  matters  pertaining  to  street  railway 
accounting. 


The  official  opening  last  week  of  the  third-rail  system  on 
the  Baltimore  &  Ohio  Railroad  is  a  noteworthy  event  in 
heavy  electric  railroading.  It  is  a  somewhat  remarkable 
coincidence  that  Baltimore,  which  was  the  scene  of  the 
Daft  experiments  in  1885  with  a  third  rail  for  electric  rail- 
way service,  should  have  also  been  the  city  in  which  heavy 
electric  locomotives  were  first  put  in  successful  operation, 
and  now  is  the  first  place  in  this  country  in  which  the  third 
rail  is  used  for  tunnel  operation.  Although  the  B.  &  O. 
electric  locomotives  have  been  in  use  for  eight  years,  they 
are  still  the  largest  which  have  been  built ;  and  while  experi- 
ence has  indicated  several  particulars  in  which  their  design 
might  be  improved  in  detail,  the  fact  that  they  have  been 
handling  the  service  successfully  during  this  time  is  an 
exceedingly  high  testimonial  to  the  ability  displayed  in  their 
design.  The  chief  trouble  with  the  overhead  construction 
which  was  at  first  installed  was  its  vulnerability  to  the  loco- 
motive gases  in  the  tunnel,  so  that  the  adoption  of  a 
third-rail  system,  which  is,  of  course,  enormously  cheaper 
to  install,  and  cheaper  also  to  keep  in  repair,  was  a  neces- 
sary step.  The  problem  of  protecting  this  third  rail  against 
accidental  contact  while  passing  through  the  passenger 
stations  at  Mount  Royal  and  Camden  seems  to  have  been 
satisfactorily  solved  by  locating  it  in  what  is  prac- 
tically an  open  slot  conduit,  and  it  was  this  portion  of  the 
work,  now  successfully  accomplished,  which  has  delayed 
the  change  from  the  overhead  system  until  the  present 
time. 


Pittsburgh  is  the  latest  city  to  adopt  the  rule  of  stopping 
the  cars  at  the  "near  side"  of  the  crossing,  instead  of  at  the 
further  side.  Several  cities  have  attempted  to  initiate  this 
practice,  but  so  far  as  we  are  aware  have  had  to  give  it  up, 
except  in  isolated  cases,  where  special  conditions  have  made 
it  necessary  to  stop  at  both  corners.  From  an  operating- 
standpoint  there  are  several  good  reasons  why  the  first 
corner  is  much  more  desirable  as  a  stopping  point  than  the 
further  crossing.  The  principal  advantage,  of  course,  is 
that  a  car  must  necessarily  slow  down  somewhat  in  coming 
to  a  cross  street  in  order  to  avoid  possible  collision  with 
vehicles  on  that  street,  and  must  often  come  to  an  absolute 
stop;  if,  then,  it  stops  again  at  the  second  crossing  for  pas- 
sengers, valuable  time  is  lost.  On  the  other  hand,  if  the 
rule  was  to  stop  at  the  first  corner  only,  the  motorman  could 
select  his  time  for  crossing  the  street,  could  proceed  on  the 
early  notches  of  his  controller,  then  accelerate  when  the 
street  was  passed  and  the  straight  run  ahead  was  open  to 
him.  The  two  chief  objections  to  this  plan  are,  first,  that 
the  public  is  not  used  to  this  method,  and,  second,  that  pas- 
sengers leaving  by  the  rear  platform  do  not  have  a  crossing 
to  step  on,  but  have  to  leave  the  car  at  a  point  which  may 
be,  and  often  is,  muddy.  The  first  objection  is  not  serious, 
but  the  second  is  important  if  it  cannot  be  overcome ;  for 
even  if  the  company  is  not  responsible  for  the  condition  of 
the  streets,  the  passengers  will  strenuously  object  to  being- 
landed  anywhere  except  at  or  near  a  dry  crossing.  There 
are  two  ways  of  overcoming-  this  trouble.  One  is  to  have 
crossing  flags  laid  from  the  curb  to  the  point  at  which  the 
rear  platform  of  the  car  will  stop.  This  is  not  a  serious 
undertaking  if  done  while  a  street  is  being  repaved,  and  if 
this  plan  of  stopping  was  well  understood  and  in  use, 
would  be  done  as  a  matter  of  course.  The  other  plan  is 
to  use  the  front  platform  as  an  exit  and  entrance ;  we  do  not 
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mean  exclusively,  for  there  would  be  many  who  would  still 
board  and  leave  the  car  by  the  rear  platform,  but  as  an 
additional  way  of  receiving  and  discharging  passengers. 
Steam  railroad  cars  are  loaded  and  emptied  at  both  ends 
and  there  seems  to  be  no  valid  reason  why  electric  cars, 
under  most  circumstances  certainly,  should  not  make  more 
use  of  the  front  door  than  they  do,  as  it  would  greatly 
shorten  the  time  of  loading  and  unloading.  The  only  serious 
objections  to  this  plan  are  possible  interference  with  the 
motorman  and  less  supervision  of  the  boarding  and  leaving 
of  cars  by  the  conductor,  who  would  have  two  platforms  to 
watch  instead  of  one.  The  actual  extent  of  the  danger  in- 
troduced by  the  latter  consideration  would  be  hard  to 
estimate,  but  we  do  not  think  it  would  amount  to  much,  if 
anything,  because  on  many  cars  now,  as  for  instance  on 
Broadway,  New  York,  both  entrances  are  used,  while  safety 
gates  could  be  employed,  as  in  Minneapolis,  if  necessary. 
Some  provision  would  usually  have  to  be  made  for  screen- 
ing the  motorman,  but  this  need  not  be  difficult.  He  could 
either  be  placed  in  a  cab  on  the  further  side  of  the  platform, 
as  on  the  Chicago  elevated  cars,  or  else  at  the  front  end  of 
a  long  platform,  separated  from  the  rest  of  the  platform  by 
vestibuled  doors.  In  either  case  the  doors  could  be  made 
to  slide  or  fold  back  against  the  sides  of  the  car  or  vestibule 
when  he  changed  to  the  other  end  of  the  car  in  order  to 
give  the  full  amount  of  standing  room. 


We  took  occasion,  in  a  recent  issue,  to  refer  to  the  evils 
resulting  both  to  the  public  and  to  legitimate  electric  rail- 
way interests  by  the  indiscriminate  giving  away  of  street 
railway  franchises  by  public  bodies.  We  use  the  words 
"indiscriminate  giving"  advisedly,  for  while  this  phrase  is 
usually  used  to  designate  the  award  of  public  franchises  for 
small  returns,  we  believe  that  just  as  much,  if  not  more, 
harm  is  done  by  requiring  too  large  a  return  from  an  indi- 
vidual or  company  requesting  track  rights.  It  might  be  ar- 
gued that  a  company  proposing  to  build  a  line  would  not 
offer  for  the  right  more  than  the  privilege  was  worth,  and  if 
it  did  no  one  would  suffer  except  the  company  itself ;  but 
both  of  these  propositions  are  untrue,  as  will  easily  be  seen 
upon  consideration.  When  a  city  or  town  disposes  of  a  street 
railway  franchise  it  does  so  primarily  because  it  believes 
that  the  community  as  a  whole  will  be  benefited  by  the  con- 
struction of  the  road ;  the  return  promised  by  the  builders, 
if  any  is  to  be  paid,  is  a  minor  consideration  only.  Any 
step,  therefore,  which  the  town  takes  to  delay  the  comple- 
tion of  the  project,  or  possibly  to  defeat  it  altogether,  is  a 
direct  injury  to  itself.  We  know  of  many  cases  where  a 
town  has  actually  prevented  the  introduction  of  rapid  tran- 
sit unwittingly  by  following  the  course  of  asking  too  much, 
even  when  its  proposition  has  been  accepted.  For  instance, 
suppose  two  or  more  petitions  have  been  received  for  fran- 
chise rights,  and,  irrespective  of  the  standing  of  the  peti- 
tioners, the  franchise  has  been  awarded  to  the  person  or 
company  offering  nominally  the  greatest  inducements.  The 
lower  bidder  may  have  been  entirely  responsible,  ready  and 
willing  to  carry  out  the  project,  and  demanding  only  a  fair 
profit  for  his  investment.  The  successful  bidder,  on  the 
other  hand,  may  have  been,  and  very  often  is,  a  promoter, 
who  sees  in  a  franchise  a  possibility  of  securing  a  margin 
for  himself  by  selling  out  to  someone  else  after  the  fran- 
chise has  been  secured,  and  who,  consequently,  is  willing  to 
offer  extraordinary  inducements  if  his  petition  be  favorably 


acted  upon.  After  receiving  the  franchise  he  hawks  it 
around  New  York,  Boston  or  Chicago,  and  from  one  bank- 
er's office  to  another,  to  be  sold  at  the  best  terms.  Nothing 
kills  an  electric  railway  proposition  more  quickly  than  the 
knowledge  that  it  has  been  offered  in  this  way  to  a  number 
of  financial  houses.  As  a  result,  the  franchise  is  often  not 
sold  at  all,  until  it  finally  lapses,  and  rapid  transit  in  the  city 
in  question  is  postponed  for  two  or  more  years.  By  this  we 
do  not  mean  that  the  community  serves  its  own  interests 
best  in  demanding  a  short  time  for  the  commencement  of 
construction  or  for  the  completion  of  the  road.  The  organ- 
ization and  financing  of  a  company  necessarily  take  time 
from  even  a  bona-fide  bidder,  and  no  responsible  person  is 
willing  to  run  the  risk  of  losing  the  money  which  he  him- 
self has  put  into  the  preliminaries  of  a  road  through  un- 
avoidable or  intentional  delays  on  the  part  of  his  contractor 
or  banker.  The  most  important  requisite  of  a  petitioner, 
from  the  standpoint  of  the  town  granting  the  franchise,  is 
the  character  of  the  person  making  the  application,  more 
important  by  a  great  deal  than  the  comparative  amount  of 
the  returns  offered.  If  the  lower  bidder  is  known  to  be  a 
hustler,  a  man  who  goes  into  things  with  the  intention  of 
carrying  them  out,  is  of  standing  in  the  community,  and  has 
a  reputation  to  lose  if  he  goes  into  an  undertaking  and  does 
not  complete  it,  his  bid  is  a  much  better  one  to  accept  than 
one  which  is  higher  from  a  person  who  does  not  have  these 
qualifications. 


The  few  isolated  cases  which  have  arisen  in  this  country 
of  alleged  damage  to  water  pipes  through  electrolysis  from 
railway  circuits  are  estimated  at  their  true  worth  by  the 
well  informed.  They  are  hardly  ever  or  never  considered 
by  investors  as  constituting  any  danger  to  the  single  trolley 
system,  and  any  possibility  of  a  change  to  any  other  sys- 
tem is  rightly  looked  upon  as  absurd.  The  experience  of 
twelve  years  or  more  of  electric  railway  construction  has 
shown  that  the  possibility  of  trouble  from  this  source  can 
be  avoided  by  the  exercise  of  reasonable  precautions  in 
the  installation,  in  which  the  co-operation  of  the  water  com- 
panies is  desirable.  It  is  somewhat  surprising  and  amus- 
ing to  the  average  American,  therefore,  to  read  in  some 
of  the  European  publications  the  alarming  predictions  of 
the  damage  to  water  pipes  which  will  ensue  if  the  single 
trolley  system  is  used.  These  predictions  are  usually  ac- 
companied by  distorted  statements  of  the  true  sentiments 
and  conditions  in  this  country.  To  such  as  believe  them  we 
can  only  say  that  trouble  from  this  cause  is  a  no  greater 
disturbing  factor  in  the  mind  of  the  American  street  railway 
manager,  and  not  so  great,  as  the  early  difficulties  from 
induction  with  the  telephone,  which  long  ago  disappeared 
with  the  application  to  this  subject  of  intelligent  engineer- 
ing principles.  As  the  question  may  arise,  however,  in 
some  cities,  we  can  do  no  better  than  to  reiterate  the  general 
rule,  that  the  easiest  way  to  secure  entire  immunity  from  this 
trouble  is  by  friendly  co-operation  between  the  water  and 
railroad  companies.  It  is,  of  course,  perfectly  feasible  in 
most  cases,  by  adding  plenty  of  copper  to  the  rail  return, 
for  the  railway  company  to  accomplish  the  result  sought, 
which  is  the  removal  of  all  current  from  adjoining  water 
pipe  lines.  But  a  much  less  expensive  way  of  reaching 
the  desired  result,  and  one  which  will  usually  be  much 
more  satisfactory  to  both  railway  and  water  companies,  is 
to  take  the  problem  up  together,  and  by  the  introduction  at 
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points  of  insulating  joints  in  the  water  pipe  to  accomplish 
better  results  than  could  be  done  by  confining  the  changes 
entirely  to  the  railway  system.  The  very  fact  that  a  water 
pipe  system  acts  as  a  return  conductor  in  any  case  indicates 
that  it  will  be  particularly  vulnerable  to  natural  earth  cur- 
rents, which  often  cause  trouble  independent  of  any  arti- 
ficial electrical  circuit.  These  currents  are  frequently  of 
considerable  magnitude,  as  we  stated  last  month  in  a  dis- 
cussion on  the  reliability  of  millivoltmeter  readings,  and 
protection  against  this  danger,  as  well  as  that  of  any  possi- 
bility of  trouble  from  artificial  currents,  can  be  secured  by 
the  same  step.  Our  American  readers  are  familiar  with 
the  fact  that  most  American  water  companies  showed,  dur- 
ing the  early  days  when  the  electrolysis  trouble  was  con- 
sidered more  serious  than  it  is  now  known  to  be,  a  readi- 
ness to  co-operate  in  ways  to  prevent  this  trouble ;  and  we 
can  only  refer  to  the  successful  results  which  have  been 
secured  by  this  practice  to  our  foreign  friends  and  others 
tc  whom  this  incident  still  possesses  some  elements  of 
anxiety.   ^  

The  Cost  of  Power 

We  earnestly  wish  that  the  large  operating  companies 
would  take  up  for  their  individual  and  mutual  good  the  ac- 
tual production  costs  of  power  in  electric  railway  stations  of 
various  sizes.  There  has  been  in  years  past  a  vast  deal  of 
discussion  on  the  subject,  and  many  figures  have  been 
brought  forward  giving  the  cost  of  power  as  a  function 
of  the  station  capacity  and  load  factor.  The  figures  have 
stood  the  test  of  experience  fairly  well,  but  they  have  ref- 
erence mainly  to  stations  of  what  we  now  regard  as  small 
output,  a  few  hundred  or  a  thousand  kilowatts.  The  mod- 
ern electric  railway  uses  electrical  energy  upon  a  scale  that 
puts  all  the  older  estimates  co  the  blush,  and  the  whole  ques- 
tion needs  very  thorough  revision  in  the  light  of  modern 
experience  and  apparatus.  The  pertinent  questions  to-day 
deal  with  the  relative  costs  of  power  in  stations  of  a  few 
and  of  many  thousand  kilowatts  capacity,  with  the  gain  in 
passing  from  a  2000-hp  to  a  5000-hp  engine  and  the  like, 
and  up  to  the  present  accurate  data  are  almost  or  quite 
wanting.  The  earlier  investigations  tend  to  show  that  the 
curve  expressing  variation  of  cost  with  output  becomes 
so  nearly  asymptotic  at  an  output  of  a  few  thousand  kilo- 
watts that  there  is  little  economy  in  further  increase  of  out- 
put. But  that  was  before  the  day  of  5000-hp  units.  Mod- 
ern capacities  and  costs  make  an  important  variation  in 
some  of  the  constants  assumed,  and  should  have  a  place  in 
the  problem. 

This  topic  bears  directly  upon  one  of  the  most  important 
problems  in  electric  railway  engineering — the  question  of 
transmission  to  urban  sub-stations,  as  against  the  operation 
of  separate  generating  stations.  Recent  practice,  based  up- 
on local  investigation  of  the  conditions,  has  tended  largely  in 
the  direction  of  power  transmission  upon  an  enormous  scale, 
and  the  wholesale  use  of  rotary  converters,  even  in  the  face 
of  the  obviously  large  losses  in  the  transmission  and  con- 
version, and  the  large  extra  amount  of  apparatus  involved. 
Such  is  the  practice  followed  in  nearly  all  the  cases  around 
the  metropolis.  On  the  other  hand,  some  high  authorities 
have  grave  doubts  of  the  economy  of  this  procedure,  and 
at  least  one  very  important  and  well-engineered  system  has, 
without  hesitation,  taken  the  other  horn  of  the  dilemma  and 
has  built  a  splendid  system  of  auxiliary  generating  stations. 


Of  course  local  conditions  have  a  very  important  bearing 
on  the  result,  but,  speaking  broadly,  it  either  is  or  is  not  true 
that  a  50,000-kw  generating  plant  can  produce  power  25  per 
cent  cheaper  than  five  equally  well-designed  stations  of  10,- 
ooo-kw  capacity  each.  We  say  25  per  cent  because  there  must 
be  a  margin  of  this  order  of  magnitude  to  compensate  for 
the  necessary  plant.  At  the  present  time  figures  ought  to 
be  available  from  systems  of  both  kinds  upon  the  requisite 
scale  to  permit  a  sound  basis  of  judgment.  The  question 
repeatedly  arises,  not  only  in  our  large  cities  themselves, 
but  in  the  allied  great  suburban  systems,  and  the  answer 
to  it  has  great  economic  significance. 

For  the  purpose  of  this  inquiry  the  actual  costs  of  opera- 
tion, should  be  taken  as  the  basis  of  operations.  But 
of  even  greater  importance  are  the  costs  of  opera- 
tion, including  all  fixed  charges  and  administrative  ex- 
pense connected  with  the  production  of  power.  These 
items  are  seldom  connected  with  the  ordinary  operative 
expenses,  but  when  such  a  problem  as  the  present  is  up  for 
consideration  they  belong  there  and  nowhere  else.  The 
costs  of  motive  power,  as  generally  published,  are  ex- 
tremely misleading,  by  reason  of  the  omission  of  these  im- 
portant factors,  which  may  easily  amount  to  a  third  of  the 
total  cost.  The  item  of  depreciation,  too,  is  one  that  belongs 
in  this  group  and  should  be  rigorously  included.  The  gen- 
eral public  has  a  most  erroneous  idea  of  the  cost  of  motive 
power  in  electric  railroading.  It  is  popularly  supposed  to 
be  a  far  larger  proportion  of  the  total  cost  than  it  really 
is,  and  when  estimates  based  on  mere  operative  expenses 
are  published  the  idea  is  disseminated  that  electric  railways 
make  enormous  profits  because  their  power  costs  them  only 
0.75  cent  per  car  mile,  or  something  of  the  sort.  Then  the 
3-cent  fare  proposition  bobs  up  again.  But  for  the  purpose 
in  hand  we  want  the  whole  cost,  to  the  last  penny,  from 
the  two  systems  of  electrical  distribution  concerned.  The 
systems  of  working  conductors  are  the  same  in  each  case, 
but  in  one  instance  we  have,  perhaps,  a  few  more  sub-sta- 
tions than  in  the  other.  Of  course,  if  the  number  were  the 
same  the  feeding  systems  would  also  be  essentially  the 
same,  but  an  increased  number  of  sub-stations  is  a  perfectly 
legitimate  advantage  of  the  transmission  method.  The 
comparative  data  would  be  tremendously  interesting  and 
valuable,  and  the  real  economics  of  the  huge  modern  units 
would  be  brought  out  in  clear  relief.  We  earnestly  hope 
that  such  an  investigation  will  be  set  on  foot,  for  the  sub- 
ject is  of  the  utmost  importance,  and  the  facts  are  not  yet 
known.  We  should  expect  rather  startling  results,  but  in 
which  direction  we  should  not  a  priori  venture  to  hazard 
a  guess.  Quite  possibly  the  event  might  show  the  wisdom 
of  a  combination  system.  Incidentally  it  would  be  pertinent 
to  investigate  the  economic  bearing  of  the  storage  battery 
when  used  under  the  conditions  obtaining  in  an  immense 
system. 

There  is  often  a  certain  reluctance  about  giving  out 
figures  of  this  kind,  based  in  large  part  on  the  knowledge 
that  certain  local  conditions  make  the  total  figures  large, 
so  that  the  station  will  not  make  as  good  a  showing  as  some 
others.  This  is  not  a  valid  reason,  however,  because  the 
main  object  sought  by  all  interested  is  not  to  determine  the 
most  economical  station  in  the  country,  but  the  cost  under 
varying  conditions  of  operation.  For  this  object,  all  figures 
are  valuable,  and  those  from  uneconomical  plants  may  make 
clear  certain  facts  which  are  now  obscure,  to  say  the  least. 


v 

\ 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


419 


The  Worcester  Consolidated  Street  Railway  Company 


The  city  of  Worcester,  Mass.,  "the  heart  of  the  Common- 
wealth," has  become  the  center  of  one  of  the  most  extensive 
interurban  street  railway  systems  in  New  England.  Elec- 
tric lines  radiate  to  every  point  of  the  compass,  as  can  be 
seen  by  the  map  on  the  next  page ;  and  of  these  numerous 
roads  all  but  six  are  controlled  and  operated  by  the  Con- 
solidated Company,  which  has  gradually  absorbed  the  out- 
lying systems  and  unified  the  city  and  suburban  service. 
The  six  not  included  by  the  Worcester  Company's  organi- 


When  the  other  lines  are  completed  it  is  probable  that  a 
different  scheme  will  be  adopted  with  them,  possibly  the 
changing  of  both  motorman  and  conductor  at  the  boundary 
and  the  paying  of  rental  for  the  use  of  the  car.  This  com- 
bination of  urban  and  interurban  traffic  gives  the  manage- 
ment  of  the  railway  a  great  variety  of  problems  to  solve,  as 
practically  every  class  of  service  is  operated.  One  of  the 
striking  novelties  on  the  road,  the  type  of  car  adopted,  is  a 
result  of  using  one  style  of  rolling  stock  for  both  long  and 
short  distance  riders. 

Worcester  is  built  on  a  very  hilly  country,  but  the  city 


A  BUSY  CORNER  IN  WORCESTER 


zation  are  the  Worcester  &  Webster,  the  Boston  &  Worces- 
ter, the  Worcester  &  Providence,  Worcester  &  Blackstone 
Valley,  Westboro  &  Marlboro  and  the  Hartford  &  Wor- 
cester, only  the  first  of  these  being  completed.  The  con- 
struction work  of  the  Hartford  &  Worcester  road  is  pro- 
gressing rapidly,  and  it  is  expected  to  be  running  this  sum- 
mer, but  the  other  two  are  as  yet  only  on  paper,  although 
the  rights  of  way  have  been  practically  all  secured. 

It  is  not  the  intention  of  this  article  to  go  outside  the 
province  of  the  Worcester  Consolidated  Street  Railway 
Company.  All  other  systems  which  now  enter,  or  expect  to 
enter,  Worcester  must  do  so  over  the  Consolidated's  tracks 
under  special  agreement  with  that  company.  The  cars  of 
the  Worcester  &  Webster,  which  now  operate  into  the 
center  of  the  city,  change  conductors  at  the  point  of  junc- 
tion of  the  two  sysFcms,  an  employee  of  the  Consolidated 
collecting  fares  until  the  car  leaves  the  latter's  territory. 


has  been  laid  out  with  more  regard  for  this  diversified  and 
irregular  surface  than  from  the  geometrical  standpoint,  so 
that  the  grades  are  not  either  numerous  or  severe.  The 
principal  pleasure  resort  is  the  park  onLakeOuinsigamond, 
a  beautiful  body  of  water  about  six  miles  in  length,  to  which 
the  cars  of  the  company  run.  An  open-air  theater  has  been 
built  here,  and  during  the  season  first-class  performances 
are  given.  Another  attraction  controlled  by  the  company 
is  the  "Oval,"  an  athletic  held,  where  accommodation  for 
large  crowds  is  provided,  and  the  cars  are  called  upon  to 
furnish  transportation  facilities. 

[n  the  early  part  of  1901  R.  T.  Laffin  was  made  general 
manager  of  the  system.  Mr.  Laffin  is  a  thoroughgoing 
railway  man,  having  been  for  nearly  twenty  years  in  charge 
of  one  of  the  most  important  divisions  of  the  Boston  Ele- 
vated's lines,  and  his  connection  with  the  Worcester  Com- 
pany nut  only  relieved  President  E.  PI.  Dewey  from  much 
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of  the  active  management  of  the  system  which  was  demand- 
ing too  much  of  the  time  he  should  have  devoted  to  his 
other  large  financial  interests,  hut  enabled  the  road  to  carry 
out  a  great  number  of  much-needed  improvements  in  all 
departments  which  the  increasing  traffic  made  imperative. 
One  of  the  first  steps  in  this  direction  was  the  relief  of  the 


MAP  OF  WORCESTER  SYSTEM 

congestion  on  Main  Street,  where  the  majority  of  the  out- 
lying lines  concentrated  their  cars,  and  a  movement  was 
started  to  obtain  permission  to  place  a  loop  around  the 


square,  which  greatly  facilitates  the  operation  of  the  cars, 
not  only  by  providing  a  place  to  load  and  unload  passengers 
on  the  side  street  and  rendering  the  stopping  of  the  cars  on 
Main  Street  much  less  frequent,  but  giving  an  opportunity 
for  "magazining"  so  that  cars  can  be  held  in  reserve  for  the 
rush  hours.    Other  constructions  of  a  similar  character 

have  been  made  throughout 
the  city,  another  notable  ex- 
ample being  at  Salem  Square. 
A  large  amount  of  special 
work  has  been  needed,  aggre- 
gating in  value  some  $60,000, 
and  it  has  all  been  furnished 
by  William  Wharton,  Jr.,  & 
Company,  Philadelphia.  Be- 
sides this  new  work,  over  1 1 
miles  of  track  made  with  T 
and  light  girder  rails  have 
been  replaced  by  95-lb.  9-in. 
grooved  rail  of  the  Pennsyl- 
vania Steel  Company's  section 
No.  222.  The  line  to  Fitch- 
burg  has  been  practically  re- 
built for  its  entire  length  and 
the  roadbed  been  ballasted 
with  stone  and  gravel.  Chest- 
nut ties  are  used  in  all  new 
construction  7  ft.  x  6  ins.  x  6 
ins.  placed  30  ins.  apart,  with 
the  rails  supported  on  tie- 
plates. 

The  electrical  features  of 
the  line  have  received  as  care- 
ful consideration  as  the  track 
work.  Thousands  of  dollars' 
worth  of  copper  for  new  feed- 
ers, bonding,  etc.,  has  been 
used  in  the  reconstruction 
Each  joint  of  the  rails  has  two 
Crown  bonds  made  by  the 
American  Steel  &  Wire  Com- 
pany, and  the  four  rails  in 
double-track  work  are  cross-bonded  every  500  ft. 

All  new  construction  is  in  charge  of  the  superintendent 
of  line  and  track,  but  repairs  and  repaving  of  the  various 

divisions  are  carried  out,  if  not 
too  extensive,  by  the  division 
superintendents.  The  company 
keeps  the  pavement  between-  and 
on  each  side  of  the  tracks  in  con- 
dition, and  within  the  city  has  laid 
down  a  large  amount  of  granite 
blocks.  Grade  crossings  of  steam 
railroads  have  been  avoided  bv 
the  building  of  trestles.  The 
company  intends  to  further  in- 
crease the  safety  of  its  patrons  by 
the  installation  of  a  block  signal 
system.  After  considerable  in- 
vestigation, the  system  made  by 
the  United  States  Signal  Com- 
pany, of  Watertown,  Mass.,  has 
been  selected. 


THEATER  AT  THE  LAKE 


"Common"  in  the  center  of  the  city.  The  advantages  of 
this  improvement  were  immediately  appreciated  by  the  city 
authorities,  and  a  double  track  has  been  laid  around  this 


POWER  STATIONS. 

All  the  lines  of  the  entire  Con- 
solidated system  are  operated  by  direct-current  distri- 
bution, notwithstanding  the  fact  that  the  location  of 
the  various   sections   would   appear  favorable  to  the 
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adoption  of  the  alternating  current.  In  calculating 
the  various  costs  of  transforming  from  the  di- 
rect-current systems,  which  were 
then  supplying  the  various  divisions 
of  the  separate  roads,  to  a  unified  al- 
ternating-current system,  taking  into 
account  the  difference  in  cost  of  new 
machinery  and  the  prices  which  could 
be  obtained  for  the  old  machines  now 
giving  satisfactory  service,  a  number 
of  which  are  quite  out  of  date,  it  was 
decided  to  be  more  economical,  to  re- 
arrange the  distribution  of  the  sta- 
tions so  as  to  enable  the  shutting 
down  of  a  few  and  the  addition  of 
storage  batteries  in  certain  localities 
where  they  at  present  seem  to  be 

needed.  This  plan  has  been  followed  out,  and  there  is 
now   being   installed   in    the    main    power   station  at 


1600  kw,  of  which  nearly  all  the  machines  will  be  sold. 
This  leaves  a  surplus  of  power  of  1400  kw  when  the  new 


AN  EXAMPLE  OF  THE  NEW  SPECIAL  WORK 

Worcester  a  3000-hp  generator  to  supplement  the  equip- 
ment already  in  operation.   This  large  generator  will  sup- 


ATHLETIC  FIELD  AT  THE  OVAL 

generator  is  completed.  A  240-amp.-hour  storage  bat- 
tery which  was  formerly  used  by  the  Worcester  &  Sub- 
urban Company  in  the  city  of  Worcester  has  been  moved  to 
Fitchburg,  near  the  terminal  line  at  a  13  per  cent  grade. 
The  shutting  down  of  the  Leicester  station  has  not  been 
complete,  as  there  is  still  a  contract  between  the  lighting 
and  the  railway  company  for  street  and  house  lighting,  and 
some  provision  has  had  to  be  made  for  this  service.  One 
of  the  old  generators  which  is  in  this  station  has  been  belted 
to  another  and  is  operated  as  a  motor  for  supplying  this 
lighting  service.  There  is  a  storage  battery  of  450-amp.- 
hour  capacity  in  this  station,  which  keeps  the  voltage  on  the 
motor  practically  constant,  except  at  times  of  heavy  loads. 
This  regulation  is  further  improved  by  a  booster  in  the 
main  power  house.  The  stations  mentioned  have  practi- 
cally been  abandoned ;  they  are  kept  in  readiness  for  emer- 
gency use  pending  the  completion  of  the  extensions  being 
made  to  the  equipment  of  the  main  power  station.  The  new 
service  includes,  therefore,  four  power  stations  and  two 
storage  batteries,  distributed  as  follows: 

The  main  power  station  at  Fremont  Street,  Worcester, 
of  3650-kw  generator  capacity  and  booster  of  80-kw  (200- 
amp. )  capacity  ;  the  Northboro  power  station  of  875-kw 
capacity,  the  West  Berlin  power  station  of  450-kw  capacity 
and  the  Leominster  Park  power  station  of  5oo-kw  ca- 


LAKE  QUINSIGAMOND 


ply  the  decrease  made  in  the  power  capacity  of  the  com- 
pany's stations  by  the  shutting  down  of  stations  at  Fitch- 
burg, Millbury  and  Leicester,  a  total  capacity  of  about 


pacity,  with  the  240-amp-hour  storage  battery  at  Fitch- 
burg and  the  450-amp.diour  storage  battery  at  Leicester. 
A  complete  description  of  the  generating  and  distribution 
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system  was  given  in  the  Street  Railway  Journal  for 
September,  1900.    Since  then,  however,  the  new  3000-hp 
unit  mentioned  above  has  been  contracted  for.   This  will  be 
placed  at  the  north  end  of  the  Fremont  Street  power  station, 


rolling  stock 
The  consolidation  of  the  number  of  small  roads  neces- 
sarily has  given  to  the  combined  system  a  considerable  di- 
versity in  the  type  of  car  employed.    Under  the  single 


mm 


CROSSING  THE  STEAM  RAILROAD  TRACKS  AT  GRAFTON 


where  foundations  have  already  been  constructed.  It  will 
consist  of  a  3000dm  Reynolds-Corliss  engine,  made*  by  the 
Allis-Chalmers  Company,  of  Milwaukee,  direct-connected 
to  a  General  Electric  2000-kw  generator.    The  engine  is  of 


TRESTLE  OVER  RAILROAD  TRACKS  AT  BERLIN 

the  vertical  compound  type  and  runs  at  a  speed  of  75  r. 
p.  m.  This  addition  to  the  capacity  of  the  plant  will  necessi- 
tate the  installation  of  1800-hp  of  new  water-tube  boilers 
made  by  the  Aultman  &  Taylor  Company  and  a  5000-hp 
twin  vertical  condenser  made  by  the  Blake  Steam  Pump 
Works, 


management,  however,  this  equipment  is  being  gradually 
standardized  into  a  uniform  type,  and  a  number  of  minor 
changes  are  being  made,  which  have  already  shown  their 
effect  on  the  power  consumption  of  the  various  lines.  The 
standard  car  which  has  been  adopt- 
ed is  a  double-truck  four-motor 
car,  about  35  ft.  over  all,  and  all 
new  equipment  will  probably  cor- 
respond therewith. 

The  company  now  has  some  260 
cars,  divided    about    as  follows: 
Fifty  20  ft.  and  under,  fifty  25  ft., 
twenty  30  ft.,  the  remainder  being 
mostly  between  20  ft.  and  25  ft. 
long.   There  is  a  great  diversity  of 
electrical  equipment,  trucks,  etc., 
including  various  types   of  both 
W estinghouse  and  General  Electric 
motors  and  Brill,  Peckham,  Bemis, 
Laconia  and  Taylor  trucks.  The 
company  is  using  four-motor  equip- 
ments on  nearly  all  of  its  double- 
truck  cars,  and  has  adopted  the  G. 
E.-67  motor  as  standard.    A  novel 
type  of  car,  of  which  there  are  now 
fourteen  in  use,  is  illustrated  here- 
with.   These  cars  were  made  by 
the  Osgood  Bradley  Car  Works, 
Worcester,  and  are  equipped  with  Laconia  8-B  high- 
speed trucks,  having  a  4  ft.  4  in.  wheel  base.  The 
cars  have  30-ft.  bodies  and  are  7  ft.   10  ins.  wide  at 
the   side   panels.    The   seating  capacity   is   forty,  the 
seats  being  arranged  in  the  peculiar  manner  shown,  with 
five  cross  seats  and  two  longitudinal  seats  on  each  side.  In 
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this  way  an  attempt  has  been  made  to  meet  the  require- 
ments of  a  combined  urban  and  interurban  traffic  which 
has  proved  very  successful.  Two 
registers  are  used  on  all  cars,  one 
for  cash  fares  and  one  for  trans- 
fers. Those  made  by  the  Inter- 
national Register  Company,  Chi- 
cago, are  used  for  cash  and  Lewis 
&  Fowler  registers  are  used  for 
paper.  The  steps  of  the  cars  are 
being  equipped  with  treads  made 
by  the  Universal  Safety  Tread 
Company,  New  York. 

A  number  of  G.  E.-800  motors, 
which  came  to  the  Consolidated 
from  the  other  roads,  are  having 
their  armature  windings  changed 
from  the  ring  to  the  drum  type. 
All  these  motors  which  have  so 
far  been  put  back  into  service  are 
found  to  work  very  well  with  their 
new  windings.  A  special  form 
has  been  made  in  the  winding 
room,  and  by  leaving  an  open 
coil  an  almost  symmetrical  wind- 
ing has  been  obtained.  This  reconstruction  of  the  old  ar- 
matures not  only  considerably  reduces  the  expense  of 


the  cutter  and  places  it  in  such  a  position  that  it  could  be 
observed  by  the  man  driving  the  traction  motors.    In  this 


INSPECTION  AND  WORKING  PITS  IN  GATES  LANE  CAR  HOUSE 


way  he  could  tell  exactly  when  the  cutter  was  doing  too 
much  work  by  the  current  consumption  of  the  cutter's  mo- 
tor and  could  slack  up  the  speed  of  the 
plow.  The  maximum  speed  which  was 
allowable  in  carrying  a  car  through  a  drift 
was  at  all  times  readily  ascertained  by  the 
driver,  and  no  trouble  was  experienced 
from  the  blowing-out  of  the  breakers  and 
consequent  stalling  of  the  apparatus. 
Other  plows  furnished  by  the  Wason 
Manufacturing  Co.,  Springfield,  Mass.; 
Smith  &  Wallace,  Woburn,  Mass.,  and  the 
Taunton  Locomotive  Manufacturing  Co., 
Taunton,  Mass.,  are  also  used. 

GATES  LANE  CAR  HOUSE 

The  extension  of  the  system  has  neces- 


winding,  but  will  give  them  a  longer  life. 

Considerable  interest  has  been  shown 
by  both  the  railway  officials  and  the  citi- 
zens of  Worcester  this  winter  in  the  opera- 
tion of  a  rotary  snowplow  which  has  been 
added  to  the  equipment.  Although  the 
past  year  has  not  been  one  which  would 
be  remembered  as  extremely  severe,  there 
were  several  storms  in  which  heavy  snow- 
drifts occurred  on  the  interurban  lines, 
and  the  efficient  action  of  the  plow  saved 
the  road  from  being  tied  up  in  a  number 
of  instances. 

A  view  is  shown  of  this  plow,  which  is 
of  the  well-known  single  Ruggles  type, 
made  by  the  Peckham  Manufacturing 
Company,  of  New  York,  going  through  a  drift.  The  speed 
Of  this  plow  is  regulated  in  an  ingenious  manner.    An  am- 
meter is  inserted  in  the  circuit  of  the  motor  which  operates 


GENERAL  VIEWS  OF  BOILER  AND  ENGINE  ROOM,  FREMONT  STREET  STATION 

sitated  the  building  of  a  new  car  house,  which  is  sit- 
uated on  Main  Street  at  the  corner  of  Gates  Lane, 
about  a  mile  from  the  center  of  Worcester.   The  ca- 
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pacity  of  this  car  house,  which  covers  considerably  layout  is  shown  in  the  accompanying  plan,  which  was  made 
over  an  acre  itself,  and  is  built  on  a  plot  of  land     from  the  original  drawings  of  the  architect,  F.  F.  Low,  of 
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PLAN  OF  NEW  GATES  LANE  CAR  HOUSE 


THE  FREMONT  STREET  POWER  STATION 

of  much  greater  extent  owned  by  the  company,  is  approx- 
imately 110  cars,  which,  with  the  numerous  other  build- 


Boston,  and  the  half-tone  illustrations 
show  some  of  the  special  features  of  the 
interior  as  well  as  a  general  view  of  the 
Main  Street  front.  Everything  that  has 
been  shown  by  experience  to  be  necessary 
to'  the  equipment  of  an  up-to-date  car 
house  has  been  incorporated  in  the  design 
of  the  building,  while  a  number  of  novel 
features  have  been  added  which  are  of  ex- 
ceptional interest.  The  layout  of  tracks,  as 
shown  by  the  plan,  is  somewhat  peculiar 
and  provides  what  is  practically  an  indi- 
vidual entrance  to  each  interior  track.  The 
Main  Street  double  track  has  two  tracks 
running  into  it  in  both  directions,  so  that 
cars  entering  or  leaving  the  house  will  not 
interfere  with  each  other.  The  advantage 
of  a  system  of  this  kind  when  all  the  cars 
are  being  run  in  the  same  direction,  as  in 
case  of  fire,  is  readily  seen.  The  wash 
room  is  placed  at  one  side  of  the  car  house,  entirely 
out  of  the  way  of  arriving  and  departing  cars.  While  it 
lias  a  single  track  running  directly  through  it,  there  is 


EXTERIOR  AND  INTERIOR  OF  NOVEL  WORCESTER  CAR 
ings  in  use  for  this  purpose,  it  is  thought  will  supply  suffi-     an  extra  rail  laid  to  gage  on  each  side  of  this  track,  so  that  it 


cient  storage  for  a  number  of  years  to  come. 


The  general 


can  be  used  either  as  a  double-track  or  a  single-track  room. 
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When  used  as  the  former,  the  cars  enter,  of  course,  from 
the  transfer  table  at  the  rear  "end.  Directly  in  front  of  this 
room  is  placed  a  sand  bin,  which  contains  coils  of  pipe  in 
the  sand,  for  drying  by  steam  heat.  The  entrance  to  the 
sand  bin  is  at  the  side,  so  that  a  flat  car  containing  a  load 
of  sand  can  be  readily  unloaded  into  the  bin  from  the  wash- 
room track.  The  sand  then  passes  over  the  coils  of  hot 
pipe  down  a  sloping  floor  to  the  center  and  is  discharged  at 


machine  tools  and  running  a  fan  for  the  forge  draft. 
Adjoining  the  blacksmith  shop,  and  made  throughout  of 
the  best  fireproof  construction,  is  an  oil  room.  Along  the 
side  of  the  building  are  arranged  small  rooms  containing 


WASH  ROOM— GATES  LANE  CAR  HOUSE 

the  bet  torn  thoroughly  dry  and  in  a  convenient  situation  for 
supplying  the  sand  boxes. 

At  the  center  of  the  building  tracks  are  laid  upon  which 
runs  a  transfer  table  made  by  the 
Taunton  Locomotive  Works,  of 
Taunton,  Mass.  This  table  is  of 
the  well-known  design  which  has 
been  perfected  by  this  company, 
having  spring  ways  on  each  side 
which  are  forced  down  to  the 
longitudinal  tracks  as  a  car  runs 
up  on  the  transfer  table  or  is  be- 
ing removed  from  it.  When  a  car 
is  being  transferred  from  one 
track  to  another  on  this  table  the 
springs  hold  these  inclines  in  a 
horizontal  position  so  that  they 
clear  perfectly  all  the  other  tracks 
and  the  rapid  shifting  of  the  cars 
is  made  possible.  Immediately  be- 
hind the  transfer  table  is  a  line  of 
fireproof  doors  separating  the 
rear  end  of  the 
the  front.  This 
vided   into  two 


OPENING  THE  LINE  AFTER  A  SNOW  STORM 

the  various  supplies  immediately  necessary  in  repairing 
cars,  the  pit  foreman's  office,  lockers,  etc.  The  boiler  room 
which  supplies  the  steam  for  heating  the  building,  drying 


about  one-third 
storage  and  the 
taining  the  pit 


car  house  from 
rear  end  is  di- 
unequal  parts, 
being  used  for 
remainder  con- 
rooms  and  the 
work  and  store  rooms.  The  loca- 
tion of  these  rooms  is  such  as  to 
greatly  facilitate  the  repair  of  the 
cars,  everything  being  in  the  im- 
mediate vicinity  of  the  work  going  on  and  so  placed 
that  repairs  are  made  with  the  greatest  rapidity.  A  black- 
smith shop  is  provided  at  the  rear  of  the  first  pit  which  has 
an  equipment  of  tools  sufficient  for  ordinary  repairs  on 
trucks,  etc.,  including  an  electric  motor  for  operating  the 


1600-KW  DIRECT-CONNECTED  UNIT  IN  FREMONT  STREET  STATION 


the  sand,  etc.,  is  provided  with  a  track  running  directly 
over  the  coal  pocket,  which  is  placed  in  front  of  the  boiler. 
In  this  way  the  coal  car  can  be  run  in  and  dumped  with 
great  ease. 

The  inspection  pit  at  the  side  of  the  building,  which  is 
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illustrated  in  one  of  the  accompanying  engravings,  is  of  a 
rather  peculiar  construction.  The  floor  on  each  side  of  the 
rails  is  lowered  a  foot  or  two  so  that  work  on  the  truck  can 
be  done  in  a  more  comfortable  position  than  where  the  floor 
is  level  with  the  track.   This  pit  greatly  facilitates  the  rapid 


of  the  room  near  the  inspection  pit,  where  small  repairs 
can  be  made. 

There  is  a  small  pond  on  the  property  of  the  company 
adjoining  the  car  house,  from  which  water  is  pumped  to  a 
30,000-gallon  tank  on  the  roof  by  a  motor-driven  pump  in 


THE  GATES  LANE  CAR  HOUSE 


inspection  of  the  cars,  both  by  enabling  the  inspector  to  ob- 
tain more  daylight  around  the  trucks  and  to  better  get  at 
the  various  parts  without  assuming  a  cramped  position. 
Running  under  the  pit  tracks  is  a  transfer  truck  for  re- 
moving wheels.  The  wheels  are  removed  in  a  manner 
somewhat  out  of  the  ordinary.  The  pair  of  wheels 
shown  in  the  illustration  of  the  pit  room  are  placed 
over  a  removable  section  of  the  track.  After  a  car 
has  been  run  over  this  section  it  can  be  jacked  up  by 
the  hoists  at  the  side,  and  by  removing  these  sections 
of  rail  a  pair  of  wheels  can  be  lowered  to  the  trans- 
fer truck  below  without  difficulty.  A  car  body  hoist 
at  the  rear  allows  a  truck  to  be  removed  and  run 
back  into  the  blacksmith  shop  on  the  continuation 
of  the  pit  tracks.  Two  jib  cranes  arc  provided  for 
the  handling  of  motors. and  other  heavy  parts  in  the 
pit  room.  With  the  exception  of  the  inspection  pits 
the  lower  platforms  running  alone  the  sides. 


havnn 


the  small  pump  house  in  the  rear  of  the  building.  This 
supply  of  water  will  be  used  in  general  throughout  the 
piping  system  of  the  building,  but  the  town  supply  is  con- 
stantly in  readiness  to  be  turned  on  in  case  of  emergency. 
A  number  of  fire  hydrants  are  placed  in  convenient  places 
about  the  premises,  and  a  city  fire-alarm  box  is 
located  at  the  corner  of  Gates  Lane  and  Main 
Street.  All  the  rooms  are  provided  with  an  auto- 
matic sprinkler  system  connected  to  both  supplies 
of  water.  All  the  glazing  of  the  monitors,  etc.,  is 
made  with  wired  g'lass.  In  the  front  corner  of  the 
structure  a  handsome  office  building  has  been 
placed  containing  the  starter's  office,  clerk  and 
receiver's  office,  division  superintendent's  office 
and  locker  rooms  and  lobbies  for  motormen  and 
conductors.  The  lockers  are  made  of  expanded 
tal  and  arranged  so  that  there  is  a  large  amount 
here  the  motormen  and  conductors 


CHART  OF  ORGANIZATION,  WORCESTER  CONSOLIDATED  STREET  RAILWAY  COMPANY 
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the  girder  supporting  the  rail  rests  on  wooden  columns; 
in  the  inspection  pits,  as  shown  in  the  engraving,  these  are 
made  of  brick.  The  lighting  of  the  pits  internally  is 
effected  by  incandescent  lamps  placed  in  a  peculiar  socket 
having  an  inverted  cup-shaped  tin  sheath  to  protect  the 
socket  from  moisture.   A  work  bench  is  placed  at  the  side 


can  assemble  when  off  duty.  At  the  corner  of  this  build- 
ing, in  addition,  is  a  waiting  room  for  passengers  contain- 
ing a  restaurant.  This  latter  is  of  great  convenience  to  the 
company,  as  it  enables  the  employees  to  get  their  meals 
immediately  at  the  car  house  when  working  on  extra  hours 
and  at  other  times  when  it  would  otherwise  be  necessary 
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for  them  to  procure  their  meals  outside.  The  entire  car 
house  is  supplied  with  a  system  of  watchman's  clocks,  and 
an  efficient  supervision  is  kept  at  all  times.  A  master  clock 
is  placed  in  the  starter's  office,  which  is  connected  to  sev- 
eral automatic  electric  clocks  throughout  the  building.  On 
the  front  of  the  building  there  is  placed  a  large  clock,  also 
operated  from  the  master  clock  in  the  starter's  office,  which 
will  enable  the  conductors  and  motormen  to  set  their 
watches  without  leaving  the  cars.  This  clock  is  3  ft.  6  in. 
in  diameter,  and  its  face,  which  is  of  ground  glass,  is  illumi- 
nated at  night  by  five  16-cp  incandescent  lamps,  there  being 
two  lamp  circuits  connected  to  a  double  throw  switch,  one 
being  held  in  reserve  for  emergencies.  The  electrical  cir- 
cuit between  the  master  clock  and  the  others  is  operated  by 
a  battery  current  from  two  cells,  the  master  clock  closing  a 
contact  once  every  minute.  The  figures  on  the  dial  are 
Roman  numerals,  so  as  to  be  readily  distinguishable  as  well 
as  having  a  pleasing  appearance.  All  of  this  time  service 
has  been  supplied  by  Blodgett  Bros.  &  Company,  of  Bos- 
ton. At  the  entrance  of  the  car  house  and  directly  in  circuit 
with  the  main  current  supply  is  a  circuit  breaker  and  am- 
meter, and  outside  of  the  house  in  the  same  main  is  an  auxil- 
iary circuit  breaker.  The  ammeter  furnishes  a  ready 
method  of  showing  at  night  whether  the  electric  heaters,  a 
few  of  which  are  used  in  the  building,  are  turned  on  or  not, 
as  well  as  indicating  how  much  power  is  being  used  by  the 
machine  tools,  etc.  The  lighting  circuit  is  also  supplied 
with  a  circuit  breaker. 

All  the  floors  in  the  pits  are  granolithic.  The  tracks,  ex- 
cept over  the  pits,  are  laid  on  sleepers,  with  the  ultimate  in- 
tention of  paving  with  common  sidewalk  brick.  The  total 
car  house  area  per  car  is  552  sq.  ft.,  assuming  the  exact 
capacity  as  being  109.53  ft.  over  all  cars.  The  outside  doors 
of  the  building  were  furnished  by  the  Kinnear  Manufac- 
turing Company,  Columbus,  Ohio,  and  are  of  the  steel- 
rolling  type. 

ORGANIZATION 

The  Worcester  Railways  &  Investment  Company,  which 
was  organized  about  a  year  ago  to  control  the  Worcester 
Consolidated  Street  Railway  Company  and  its  allied  lines, 
has  a  similar  financial  scheme  to  that  adopted  by  the  Massa- 
chusetts Electric  Company,  and  has  proved  very  satisfac- 
tory to  both  the  financial  and  engineering  interests.  The 
Worcester  Consolidated  Street  Railway  Company  is  the 
operating  company  of  the  system,  and  the  relations  which 
its  officers  hold  to  each  other  are  shown  in  the  accompany- 
ing chart  of  organization.  The  operating  head  of  the  sys- 
tem is  the  general  manager,  who  reports  directly  to  the 
executive  committee  of  the  board  of  directors,  which  in- 
cludes, ex-officio,  the  president  and  vice-president  of  the 
company,  and  contains  in  all  six  members.  The  various 
heads  of  the  departments,  as  shown  in  the  chart,  all  report 
to  the  general  manager.  After  the  consolidation  the  sys- 
tem was  divided  into  three  divisions.  The  division  super- 
intendents are  men  who  were  connected  with  the  roads  en- 
tering into  the  consolidation,  so  that  they  retain  practically 
the  same  positions  that  they  held  before  consolidation.  The 
motive  power  and  electrical  equipment  have,  however,  been 
consolidated  under  one  head,  the  superintendent  of  motive 
power  and  equipment,  which  greatly  aids  in  the  standard- 
ization of  the  rolling  stock  and  enables  the  company  to  ad- 
just its  power  distribution  in  the  most  advantageous  man- 
ner. The  superintendent  of  motive  power  and  machinery, 
therefore,  has  two  departments  directly  under  him,  as 
shown.  The  line  work  both  for  track  and  overhead  ma- 
terial is  also  done  in  one  department,  which  is  subdivided 
into  two  divisions.  The  officers  of  the  company  are  as  fol- 
lows :  President,  F.  H.  Dewey ;  vice-president,  A.  G.  Bul- 
lock;   secretary  and  treasurer,  J.  W.  Lester;  general 


manager,  R.  T.  Laffin  ;  superintendent  of  motive  power  and 
machinery,  William  Pestell ;  division  superintendents,  H. 
E.  Bradford,  J.  B.  Gorman  and  G.  H.  Burgess;  superin- 
tendent of  car  shops,  j.  H.  McMillin;  superintendent  of 
line  and  tracks,  George  B.  Shepley.  The  offices  of  the 
company  are  in  the  handsome  new  building  of  the  State 
Mutual  Life  Insurance  Company,  on  Main  Street,  the 
square,  white  top  of  which  is  seen  above  the  other  build- 
ings in  the  picture  on  the  first  page  of  this  article. 

—  

Arrangements  for  the  A.  S.  R.  A.  Convention  at  Detroit 

The  American  Street  Railway  Association  will  hold 
its  twenty-first  annual  convention  at  Detroit,  Mich.,  on 
Wednesday,  Thursday  and  Friday,  Oct.  8,  9  and  10,  1902. 
The  local  committee  at  Detroit  has  arranged  for  the  Light 
Guards  Armory  for  both  exhibits  and  convention  sessions. 
The  armory  is  within  easy  walking  distance  of  all  the  lead- 
ing hotels  in  the  downtown  district  of  Detroit,  and  but  a 
few  blocks  from  the  Campus  Martius,  which  is  the  street 
railway  center  of  this  city.  The  location  of  the  armory  is 
at  the  corner  of  Larned  and  Brush  Streets.  The  exhibits 
will,  of  course,  be  on  the  main  floor  and  galleries  of  the 
armory.  The  convention  will  be  in  one  of  the  assembly 
rooms,  and  the  accountants'  convention  in  one  of  the  par- 
lors. The  amount  of  exhibit  floor  space  available,  in  gal- 
leries and  on  main  floor,  including  aisles,  will  be  between 
18,000  and  19,000  sq.  ft. 

j.  H.  Fry,  assistant  general  passenger  agent  of  the  De- 
troit United  Railway,  is  chairman  of  the  local  committee 
on  exhibits.  Applications  for  space  should  be  made  to  Mr. 
Fry,  whose  office  is  at  12  Woodward  Avenue,  Detroit.  In 
the  announcement  to  possible  exhibitors,  which  is  being 
sent  out  by  Secretary  T.  C.  Penington,  it  is  stated  that 
space  should  be  applied  for  by  Aug.  1.  As  the  space  is  so 
limited,  compared  with  last  year,  it  is  not  unlikely  that  the 
applications  for  space  will  exceed  more  than  ever  before 
the  capacity  of  the  hall,  and  the  local  committee  will  no 
doubt  be  obliged  to  reduce  the  space  from  that  asked  for  by 
each  exhibitor  in  many  cases  after  taking  into  consideration 
the  total  amount  applied  for  by  all  the  various  supply 
houses.  In  making  applications,  the  amount  of  space  and 
shape  of  space  desired  should  be  stated.  It  is  earnestly  re- 
quested that  all  exhibits  be  in  place  on  the  evening  of  Oct. 
7,  prior  to  the  opening  of  the  convention.  All  articles  in- 
tended for  exhibits  must  be  delivered  to  the  Light  Guard 
armory  by  its  agent  or  owner  at  his  own  expense,  but  the 
local  committee  has  made  arrangements  with  the  Riverside 
Storage  &  Cartage  Company  to  haul  and  deliver  all  ship- 
ments to  and  from  the  building,  if  desired,  at  low  rates.  All 
electrical  connections  for  power  and  extra  lights  must  be 
made  at  the  expense  of  the  exhibitor.  The  local  committee 
on  exhibits  will  make  contracts  with  carpenters,  electrical 
workers  and  laborers  at  the  regular  price,  so  that  the  ex- 
hibitors will  not  be  overcharged  for  lumber,  labor,  etc. 
Thursday,  Oct.  9,  has  been  set  apart  by  the  executive  com- 
mittee for  the  examination  of  exhibits.  No  session  of  the 
association  will  be  held  on  that  day,  and  no  entertainment 
of  any  kind  will  be  given  by  the  local  committee,  so  that 
delegates  will  have  ample  time  to  look  at  the  exhibits.  The 
headquarters  of  the  association  will  be  at  the  Cadillac  Hotel. 
Other  first-class  hotels  are  the  Russell,  Wayne,  St.  Clair, 
Normandie,  Griswold  and  Metropole. 

Detroit  is  noted  as  the  convention  city  of  America, 
and  the  local  street  railway  people  have  had  ample  experi- 
ence in  handling  many  dozens  of  conventions  of  various 
kinds  each  summer,  so  that  no  fear  need  be  entertained  but 
that  the  local  arrangements  will  be  excellent  for  the  com- 
ing street  railway  convention. 
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Acceleration  and  Movement  of  Heavy  and  High-Speed 
Electric  Trains  * 


BY  W.  C.  GOTSHALL 


Somewhat  over  a  year  ago  the  New  York  &  Port  Chester  Rail- 
road Company  commenced  an  investigation  upon  heavy  and  high- 
speed electric  traction.  In  the  pursuit  of  this  investigation  there 
have  been  prepared  by  the  engineers  of  the  New  York  &  Port  Ches- 
ter Railroad,  and  directly  under  the  supervision  of  and  by  C.  O. 
Mailloux,  my  associate,  and  myself,  several  hundred  "run  sheets," 
the  object  of  these  investigations  being,  of  course,  to  determine  the 
economical  and  proper  conditions  of  operation  for  the  proposed 
service  of  the  New  York  &  Port  Chester  Railroad  Company. 

I  received  the  advance  copy  of  Dr.  Hutchinson's  paper  a  few  days 
ago.   After  reading  the  paper,  it  was  apparent  to  me  that  the  results 
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and  conclusions  arrived  at  by  Dr.  Hutchinson  in  this  paper  were 
diametrically  opposite  to  those  which  we  had  obtained  in  the  study 
of  the  technical  details  of  electric  train  service  proposed  for  the 
New  York  &  Port  Chester  Railroad  Company. 

On  account  of  the  difference  between  the  results  which  we  ob- 
tained and  the  conclusions  of  Dr.  Hutchinson's  paper,  I  will  here 
call  your  attention  to  a  few  of  the  typical  run  sheets  which  have 
been  worked  out  by  us  and  which  are  now  the  property  of  the  New 
York  &  Port  Chester  Railroad  Company. 

The  paper  which  has  been  read  purports  to  be,  as  stated  in  the 
first  paragraph,  a  general  solution  covering  all  cases  which  can 
arise  in  ordinary  practice  of  train  movement.  This  statement  is 
very  broad — certainly  broad  enough  to  include,  as  a  particular  case, 
high-speed  train  movement  such  as  would  be  required  for  rapid 
transit  service.  It  is  more  particularly  this  aspect  of  the  paper 
which  I  propose  to  discuss.  It  will  be  my  purpose  to  confine  this 
discussion  to  the  fundamental  points  upon  which  the  treatment  of 
the  paper  rests,  so  far  as  I  have  been  able  to  grasp  them  by  ex- 
amination of  the  curve  sheets  and  by  perusal  of  portions  of  the 
text.  I  may  say  that  I  am  not  quite  prepared  to  look  upon  this  so- 
lution as  having  a  character  and  application  quite  as  far-reaching 
as  the  author's  statement  would  imply,  for  the  reason  that  it  fails 


*  Paper  contributed  in  discussion  of  Dr.  Hutchinson's  paper  at  meeting 
of  the  American  Institute  of  Electrical  Engineers,  Jan.  24,  1902. 


to  take  into  consideration  some  important  points  which  generally 
involve  and  determine  very  impoitant  modifications  in  practical 

results.  We  all  agree  as  to  the  desirability  of  finding  and  develop- 
ing graphical  methods  for  computing  and  analyzing  the  various 
factors  and  elements  involved  in  the  problem  of  train  movement 
under  certain  given  conditions.  I  am  not  prepared  to  believe,  how- 
ever, that  it  is  wise  to  attempt  a  too  broad  or  sweeping  generaliza- 
tion by  simplification  at  the  expense  of  accuracy.  The  simplification 
is  apparently  obtained,  in  this  case,  by  making  many  of  the  con- 
ditions a  function  of  one  principal,  independent  variable,  which  is 
called  the  "through  acceleration"  and  designated  by  the  letter  A. 
Now,  it  is  true  that,  in  electric  railroad  work,  as  in  other  branches 
of  our  profession,  in  dealing  with  any  problem  we  must  always  bear 
m  mind  the  old  adage  that  circumstances  alter  cases.  These  cir- 
cumstances assume  a  difference  in  relative  importance  in  many 
cases  to  such  an  extent  that,  while  they  may  be  of  minor  considera- 
tion in  some  cases,  they  become  the  primary  consideration,  or,  liter- 
ally, the  independent  variable,  in  other 
cases.  Take,  for  instance,  rapid  transit 
work.  In  this  case  time  is  the  paramount 
consideration;  economy  becomes  a  second- 
ary one — contrary  to  the  author's  conclusion 
that  economy  of  power  is  the  sole  govern- 
ing consideration  in  the  selection  of  an 
equipment.  In  high-speed  work,  the  speed, 
in  fact,  is  limited  only  by  the  absolute 
technical  and  commercial  possibilities  and 
impossibilities  of  the  case. 

If  I  interpret  the  author  correctly,  there 
are,  at  least,  seven  assumptions  which  he 
has  made,  apparently  to  simplify  the  mathe- 
matical treatment  of  the  subject,  which  as- 
sumptions are  apt  to  be  fallacious  in  many 
cases  and  to  require  modification  in  almost 
all  cases.  These  assumptions  are  the  fol- 
lowing: 

First.  That  the  line  be  absolutely 
straight. 

Second.   That  it  be  absolutely  level. 
Third.    That  the  train  resistance  is  con- 
stant at  all  speeds. 

Fourth.  That  all  runs  for  the  entire 
length  will  not  differ  materially  from  the 
average  length  of  run. 

Fifth.  That  the  power  will  be  applied 
during  the  first  part  of  the  run  only;  that 
is  to  say,  only  on  the  first  part  of  the  speed- 
time  curve. 

Sixth.  That  the  general-type  curve  can 
be  used  with  simple  corrections  for  calcu- 
lating the  energy  consumption  under  all 
conditions. 

Seventh.  That  the  rules  and  formula:  ap- 
plying to  tramcar  practice  will  also  apply  to 
rapid  transit  practice. 

I  do  not  think  that  the  conclusions  of  Dr. 
Hutchinson,  or  his  method  ot  arriving  at 
those  conclusions,  are  at  all  applicable  to 
practical  conditions.  In  this  paper  Dr. 
Hutchinson  has  used  and  applied  the  letter 
A  as  a  symbol  designating  what  he  chooses  to  call  "through 
acceleration,"  which  is  a  purely  abstract  idea,  the  physical  mean- 
ing of  which  is  not  easy  to  realize.  For  the  purpose  of  ascer- 
taining what  range  of  value  this  term  may  have,  I  have  taken  a 
number  of  typical  runs  for  the  New  York  &  Port  Chester  Railroad 
as  they  have  been  worked  out  and  have  determined  the  value  for  A 
for  each  of  these  runs.  These  determinations  are  shown  in  Table  i 
in  the  column  marked  "A."  The  variations  for  the  individual  runs 
in  the  values  of  this  quantity  are  very  great,  the  difference  being  as 
much  as  200  per  cent.  I  believe  that  Dr.  Hutchinson  intends  the 
value  of  "A"  to  be  a  sort  of  average  acceleration  factor.  If  such 
be  the  case,  I  call  your  attention  to  the  fact  that  it  would  be  im- 
possible to  arrive  at  any  value  of  the  average  acceleration  factor 
which  could  be  used  in  practice  from  the  results  shown  in  Table  1. 
This  is  due  to  the  material  difference  in  the  lengths  of  runs,  as  well 
as  to  the  grades  and  curves  which  influence  the  maximum  speed 
attained.  In  Table  1,  under  the  column  marked  "angle,"  are  shown 
the  inclinations  of  the  various  acceleration  lines.  The  column 
marked  "coefficient"  gives  the  numerical  value  of  the  "tangent"  of 
the  corresponding  angle,  which  is  equal  to  the  corresponding  rate  of 
acceleration  in  m.  p.  h.  per  second.  The  variation  in  the  value  of 
these  angles  is,  undoubtedly,  of  interest,  but  cannot  be  a  matter  of 
any  great  surprise.  These  variations  might,  indeed,  have  been  ex- 
pected, since  any  conditions  of  the  line  other  than  that  of  a  level 
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condition  must  of  necessity  produce  a  different  inclination  for  the 
line  of  acceleration,  and,  consequently,  must  determine  a  different 
value  for  the  angle. 

It  may  be  well  here  to  give  a  summary  of  the  principal  data  in 
regard  to  this  project.  The  project  contemplates  a  four-track  line 
running  from  the  Harlem  River  to  the  Connecticut  State  line  at 
Port  Chester.  Two  of  the  tracks  are  to  be  used  for  express  train 
traffic  and  two  for  local  traffic.  The  total  length  of  the  main  line, 
according  to  the  present  surveys,  is  20.9  miles.  The  express  trains 
will  serve  a  total  of  eleven  stations,  making  ten  stops — the  longest 
run  being  3.1 14  miles  and  the  shortest  run  0.G89  mile,  and  the 
"average  length"  1.9  miles.  The  local  trains  will  serve  a  total  of 
twenty-two  stations,  making  twenty-one  stops.  The  longest  local 
run  is  1.853  miles  and  the  shortest  run  (No.  10)  is  0.428  mile,  the 
"average"  being  0.95  mile.  The  two  main  diagrams  (Figs.  1  and  2J 
show  the  speed-time  curves  for  local  train  runs  No.  11  (Fig.  1)  and 
No.  20  (Fig.  2).    Some  of  the  curves  in  Fig.  2  are  reproduced 


< 
o 
tr 

LU 
Q_ 
U) 
I- 
H 
< 

o 
_j 


separately  in  Figs.  2a  and  2b.  Table  1  gives  various  data  in  regard 
to  the  express  runs.  Table  II.  gives  certain  data  showing  the  influ- 
ence of  grades  on  the  initial  acceleration. 

The  schedule  time  proposed  is  thirty-one  minutes  for  express 
trains  and  forty-nine  minutes  for  local  trains.  The  schedule  speed 
is,  therefore,  40.58  m.  p.  h.  for  express  trains  and  25.6  m.  p.  h.  for 
local  trains.  An  allowance  of  fifteen  seconds  is  made  for  stops. 
The  mean  speed  (or  average  velocity)  is,  therefore,  44  m.  p.  h.  for 
express  trains  and  28.9  m.  p,  h.  for  local  trains. 

Each  car  is  to  be  equipped  with  four  motors,  one  on  each  axle, 
thereby  making  the  entire  weight  available  for  traction.  The  total 
weight  of  car  for  express  service  (fully  loaded)  is  52  tons,  of  which 
17  tons  (34,000  lbs.)  is  the  weight  of  the  complete  motor  equipment. 
For  the  local  service,  another  car  has  been  under  consideration 
having  an  equipment  of  four  smaller  and  lighter  motors,  making 
the  total  weight  of  car  50  tons  (with  full  load.) 

The  diagrams  in  Figs.  1  and  2,  already  referred  to,  have  been 
selected  out  of  a  large  assortment  of  similar  diagrams  relating  to 
various  conditions  of  service  and  operation  because  they  show  a 
comparison  of  the  energy  required  for  a  given  run  with  the  two 


different  kinds  of  motor  equipments  giving  different  accelerations. 
These  diagrams  have  been  prepared  with  the  greatest  care,  every 
precaution  being  taken  to  consider,  and  to  make  due  allowance  for, 
every  factor  entering  into  the  case.  The  data  from  which  these 
curves  were  made  were  collated  with  the  greatest  care,  and  may  be 
said  to  be  substantially  free  from  any  assumption  or  guesswork 
whatever. 

The  curves  themselves  were  drawn  on  a  relatively  large  scale,  in 
order  to  enable  them  to  be  drawn  more  accurately  and  to  insure 
greater  precision  in  all  computations  made  by  reference  to  these 
curves.  In  the  original  diagrams  the  speed  values  (m.  p.  h.)  are 
drawn  to  a  scale  of  10  millimeters  per  mile  and  the  time  values 
(seconds)to  a  scale  of  5  millimeters  per  second.  The  total  chart, 
showing  the  run  diagrams  for  all  the  express  runs,  is  nearly  10 
meters  long  and  is  0.7  of  a  meter  wide. 

The  curves  were  prepared  with  a  view  to  being  made  as  nearly 
expert-proof  as  possible.  These  curves  constitute  a  part  of  the  tech- 
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nical  work  recently  submitted  before  the  Railroad  Commissioners, 
and  the  expert  testimony  corroborating  them,  as  well  as  the  manner 
in  which  they  withstood  the  desperate  attempts  to  discredit  or 
criticise  them  on  the  part  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  Company  before  the  Railroad  Commissioners,  are,  I 
think,  a  sufficient  credential  to  entitle  them  to  your  consideration. 

These  diagrams  and  the  tables  will  serve  to  make  my  meaning 
clear  in  regard  to  the  various  assumptions  made  in  Dr.  Hutchin- 
son's paper  to  which  I  have  previously  called  attention. 

Let  us  briefly  consider  these  various  points.  As  to  the  first  point, 
it  is  well  known  that  no  line  is  absolutely  straight,  and  it  is  also 
well  known  that  the  curves  increase  the  resistance  to  traction  in  a 
manner  which  varies  with  the  sharpness,  or  the  "degree,"  of  the 
curve.  The  increased  traction  resistance  due  to  curves  tends  to 
change  the  slope  of  the  speed-time  curve,  and,  consequently,  affects 
the  form  of  this  curve  the  same  as  an  up-grade;  but  its  influence 
does  not  end  here,  however.  The  increased  traction  resistance  is, 
indeed,  but  a  secondary  consideration,  introduced  by  the  railroad 
curve.  The  principal  consideration  is  the  limitation  which  it  sets 
to  the  speed  that  can  be  safely  maintained  on  those  curves.  This 
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limitation  does  not  operate  so  as  to  introduce  any  material  modifi- 
cations in  ordinary  tramcar  practice,  but  it  becomes  a  very  serious 
and  important  consideration  in  rapid  transit  service.  Unless  the 
curve  occurs  at  the  beginning  or  at  the  end  of  the  run,  at  which 
portions  the  speed  is  relatively  low,  it  will  be  necessary  to  arrange 
matters  in  such  a  way  that  the  speed  will  not  exceed  a  certain  limit 
at  the  time  when  the  car  reaches  the  points  at  which  it  enters  the 
curve.  This  could  be  easily  done  by  having  a  motor  whose  limiting 
speed  would  not  exceed  the  safe  speed  for  the  curves ;  but  it  is  un- 
necessary to  state  that  this  would  be  inadmissible,  because  the  mo- 
tor would  be  entirely  too  slow  to  make  time  on  the  straighter  por- 
tions of  the  run.  It  is  necessary,  therefore,  in  such  cases,  for  the 
car  to  accelerate  to  a  relatively  high  speed,  and  for  this  speed  to  be 


Table  II. 

Epi-ECT  of  Grades  on  Initial  Acceleration. 
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1.24 

51  6 
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1.46 
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15.6 

1.56 
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1.67 
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2.38 

67  13 
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1.78 

60  41 

24.9 

2.49 

68  7 

-•.'.0 

18.9 

1.89 
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25.9 

2.59 

68  53 

then  reduced,  either  by  coasting  or  braking,  or  both,  so  as  to  bring 
it  down  to  the  proper  limit  at  the  time  of  entering  the  curve.  It 
may  be  necessary  to  again  turn  on  the  current  and  again  accelerate, 
after  the  curve  is  passed,  in  order  to  maintain  the  schedule  speed. 
The  presence  of  curves,  therefore,  introduces  what  are  called 
"notches,"  or  "humps,"  in  the  speed-time  or  curve  run.  These 
notches  not  only  affect  the  form  of  the  curve,  but  also  have  an  im- 
portant bearing  on  the  energy  consumption  in  watt-hours  per  ton 
mile.    The  paper  of  Dr.  Hutchinson  ignores  them  entirely. 

One  such  "hump"  is  shown  in  Fig.  2,  in  the  curve  A,  where  the 
speed  is  reduced  purposely  before  entering  a  curve  (of  3  degs. 
radius),  after  passing  over  which  the  electric  current  is  again 
turned  on  so  as  to  accelerate  the  speed  again  for  a  short  time  before 
coming  to  the  next  curve  (also  3  degs.),  in  anticipation  of  which 
the  acceleration  is  curtailed,  and  some  coasting  is  again  allowed. 

As  for  the  second  point,  it  is  again  well  known  that  there  is  not 
a  railway  that  is  absolutely  level  from  end  to  end,  and  it  is  also 
well  known  that  grades  materially  affect  the  power  required  at 
different  parts  of  the  line.    The  principal  point  of  interest  in  con- 


with  a  given  energy  input  will  depend  on  the  grade.  I  have  tabu- 
lated (in  Table  1)  the  values  of  the  acceleration  coefficient  (see 
column  headed  "Coeff.),  which  is  numerically  equal  to  the  tangent 
of  the  angle  of  acceleration  for  the  eleven  express  runs  of  the  pro- 
posed New  York  &  Port  Chester  Railroad  going  in  the  direction 
of  Port  Chester.  The  highest  value  (2.36  per  cent,  corresponding 
to  an  angle  of  67  degs.  2  min.)  will  be  found  in  start  No.  7,  which, 
as  shown  in  per  cent  grade  column,  is  on  a  down  grade  of  0.9  per 
cent.  The  lowest  value  (corresponding  to  an  angle  of  61  degs.  1.8 
min.)  is  obtained  at  start  No.  6,  which  is  on  an  up-grade  of  1.714 
per  cent.  In  starts  Nos.  1  and  2,  which  are  on  a  level  line,  the 
value  is  2.15  (angle  equals  65  degs.  3  min.).  Table  II.  gives  the 
values  of  the  acceleration  angles  and  coefficients  for  two  different 
kinds  of  motor  equipments  on  up  grades  and  down  grades  of, 
respectively,  0.5  per  cent,  1.0  per  cent,  1.5  per  cent  and  2  per  cent. 

It  will  be  seen  from  this  table  that  a  2  per  cent  grade,  for  in- 
stance, changes  the  acceleration  coefficient  materially.  With  the 
300-amp.  motor  the  accelerating  rate  (coeff.)  of  1.46  on  the  level 
falls  down  to  1.02  on  an  "up"  grade  of  2  per  cent  and  rises  to  1.89 
on  a  "down"  grade  of  2  per  cent.  With  the  400-amp.  motor,  the 
accelerating  coefficient  which  is  2.16  on  the  level  is  1.74  on  an  up- 
grade and  2.59  on  a  down-grade  of  2  per  cent. 

As  to  the  third  point,  it  may  be  said  that  while  there  is  no  ma- 
terial error  in  assuming  constant  train  resistance  for  all  cases  where 
the  speed  does  not  exceed  25  m.  p.  h.,  yet  above  those  speeds  there 
is  a  possibility  of  error,  which  becomes  a  certainty  when  the  speeds 
reach  40,  50  or  60  miles,  the  amount  of  error  increasing  with  the 
speed.  This  matter  is  now  so  well  understood  that  a  mere  mention 
is  sufficient.  Very  little  reasoning  will  show  that  the  increase  of 
train  resistance  as  a  function  of  the  speed  cannot  be  left  out  of 
consideration  in  any  computations  relating  to  high-speed  service. 
It  was  shown  by  Mr.  Armstrong,  in  his  very  able  paper  before  this 
Institute  in  1898,  that  for  a  given  run  the  maximum  speed  reached 
during  the  run  will  increase  as  the  angle  of  initial  acceleration  de- 
creases. Now,  as  the  train  resistance  is  a  function  of  the  speed 
which  is  higher  than  the  first  power  (usually  comprised  between  the 
values  of  exponent  =  i]/2  and  exponent  =  2)  it  would  follow  that 
the  energy  actually  consumed  in  the  movement  of  the  train  is 
greater  with  low  accelerations  according  to  resistance  values,  be- 
cause the  maximum  speeds  attained  and  maintained  during  the  run 
are  higher.  This  is  shown  graphically  by  special  curves  in  Fig.  2, 
which,  for"  the  sake  of  clearness,  are  reproduced  separately  in  Figs. 
2a  and  2b.  In  these  diagrams,  Figs.  1,  2,  2a,  2b  and  2c,  the  letter 
A  designates,  in  every  case,  curves  having  reference  to  a  52-ton 
motor  car  equipped  with  four  motors  and  using  400  amps,  in  each 
motor  in  starting,  while  the  letter  B  designates  in  every  case 
curves  having  reference  to  a  50-ton  motor  car  equipped  with  four 
motors,  each  using  300  amps,  at  starting.  The  curves  "A"  and 
"B"  are  the  usual  speed-time  or  run  curves  corresponding  to  these 
two  kinds  of  equipment. 

The  curves  i-A  and  i-B  are  the  distance  curves  corresponding  to 
these  run  curves — the  ordinate  value  at  any  point  on  the  distance 
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Concerning  Express  Runs  of  New  York  &  Portchester  Railroad 
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1 1 


From 


Willis  Avenue  _  

149th  Street  

Bronx  Park  

Bronx  and  Pelham  Parkway. 

Mount  Vernon._  _. 

Pelham  ._  

New  RocheUe  _  

Larchmont  

Mamaroneck   _-. 

Rye  Neck  _. 

Rye   


To 


149th  Street...  

Bronx  Park   _. 

Bronx  and  Pelham  Parkway. 

Mount  Vernon  . 

Pelham   ._  _. 

New  Rochelle   

Larchmont  

Mamaroneck   

Rye  Neck  _  

Rye   

Portchester  _  


Distance 
Miles 

Time 
Seconds 

Watt 
Hours 
per 
Ton 
Mile. 

Speed 

Per  Cent. 

Grade 
at  Starting 

Acceleration 

Highest 

Lowest 

At 
Braking 

Coeff. 

Angle 

V 

A 

Deg.  Min. 

1.625 

152^ 

100 

57.5 

25.0 

59.7 

2.15 

65  5 

38.35 

.2S4 

2.751 

204 

141 

60.5 

40.0 

62.7 

2.15 

65  3 

48.6 

.238 

1.429 

m% 

169 

60.4 

60.4 

60.4 

+  0.65 

2.02 

63  40 

56.0 

.614 

3.104 

218J4 

100 

67.0 

57.8 

57.8 

+  0.163 

2.12 

64  45 

51.2 

.234 

0.689 

72 

172 

53.3 

50.0 

50.0 

-0.18 

2.20 

65  34 

34.5 

.479 

1.843 

166 

142 

54  5 

38.4 

50.3 

+  1.714 

1.80 

61  0 

40.0 

.241 

1.853 

144 

114 

63.4 

55.0 

-0.90 

2  36 

67  2 

46.35 

.322 

1.22 

m% 

158 

57.6 

427 

55.0 

+  0.122 

2.11 

65  45 

38.7 

.341 

2.883 

207'A 

111 

62.7 

41.7 

55.4 

-0.261 

2.22 

65  45 

50.1 

.2415 

1.45 

way, 

142 

60.8 

48.0 

51.5 

-0.22 

2  21 

65  39 

49.5 

.469 

2.09 

127 

159 

58.8 

36.0 

52.2 

+  0.424 

2.'26 

66  8 

59.2 

.467 

nection  with  the  influence  of  grades  in  this  case  is  the  fact  that  a 
car  accelerating  on  a  grade  will  have  its  rate  of  acceleration  modi- 
fied by  the  grade — that  is  to  say,  the  slope  of  the  first  part  of  the 
speed-time  curve,  or  what  my  associate,  Mr.  Mailloux,  designated 
in  the  Buffalo  discussion  as  the  "initial  angle  of  acceleration,"  with 
a  given  equipment  having  a  definite  gearing  ratio,  depends  upon  the 
grade.  Now,  we  all  know  that  with  the  present  resistance  method 
of  speed  control  the  energy  consumed  in  a  given  time  at  starting  is 
constant,  independently  of  the  speed,  up  to  the  point  at  which 
the  regulating  or  starting  resistance  is  all  cut  out,  at  which  point 
the  acceleration  begins  to  follow  the  so-called  "motor  curve." 
Yet,  the  rate  of  acceleration,  that  is  to  say,  the  initial  angle  of  ac- 
celeration, and  the  distance  covered  up  to  the  point  at  which  the 
resistance  is  all  cut  out,  may  differ  considerably,  according  to  the 
grade.  This  means  that  the  speed  attained  within  a  given  time  and 


curve,  as  read  on  the  scale  of  miles  at  the  right  hand  of  the  dia- 
gram, being  equal  to  the  distance  traversed  by  the  corresponding 
train  at  the  corresponding  time  point. 

The  curves  II. -A  and  II. -B  are  the  power  input  curves,  showing 
the  electric  power  applied  to  each  car  at  every  instant  of  time  dur- 
ing which  current  is  used.  It  will  be  noticed  that  while  in  Fig.  ithe 
current  is  applied  in  each  case  only  once,  namely,  at  the  beginning 
of  the  run,  being  shut  off  when  the  maximum  speed  has  been 
reached,  in  Fig.  2  the  current  is  again  turned  on  for  the  run  marked 
"A"  corresponding  to  the  400-amp.  motor  equipment.  The  area  of 
these  power  curves  is,  of  course,  equal  to  the  energy  consumption, 
usually  expressed  in  kilowatt-hours. 

Curves  III. -A  and  III.-B  are  the  energy,  or  kilowatt-hour  curves, 
corresponding  to  the  preceding  curves  and  obtained  by  the  integra- 
tion of  the  same,  the  values  being  read  by  reference  to  the  special 
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scale  (killowatt-hours)  at  the  light-hand  end  of  the  diagram. 

Curves  IV.-A  and  IV. -B  are  special  curves,  to  which  we  have 
given  the  name  of  intrinsic  power  curves.  These  curves  show  the 
power  in  this  case  being  expressed  n  kilowatts.  These  curves  are 
power  in  this  case  being  expressed  in  killowatts.  These  curves  are 
calculated  by  reference  to  a  simple  and  well-known  formula  ex- 
pressing the  relation  between  the  speed  and  the  power  required  to 
keep  the  car  moving  at  that  speed.  The  curves  show  two  notches, 
which  are  due  to  different  causes.  The  first,  or  smaller  notch,  is 
due  to  the  increase  in  train  resistance  caused  by  the  addition  of  the 
motor  and  gearing  friction,  which  are  both  excluded,  being 
counted  as  part  of  the  motor  efficiency  while  the  car  is  running. 
This  notch  occurs  at  the  time-point  when  the  current  is  shut  off. 
The  second  notch  corresponds  to  the  point  at  which  the  motor 
leaves  the  down-grade  on  which  the  start  was  made.  The  moment 
that  the  car  leaves  the  down-grade  the  energy  required  for  trac- 
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Curves  VII. -A  H  and  VII. -B  H  are  the  corresponding  intrinsic 
energy  curves.  These  curves  are  reproduced  separately,  together 
with  the  corresponding  run  curves,  which  are  exactly  the  same  as 
in  Fig.  2  (in  Fig.  2b  for  the  sake  of  greater  clearness).  The  intrinsic 
power  and  energy  curves,  calculated  by  our  own  formula,  are  also 
separately  reproduced  in  Fig.  2a.  A  simple  glance  suffices  to  show 
the  radical  difference  between  the  curves  shown  in  Fig.  2a  and  those 
shown  in  Fig.  2b.  With  the  assumption  of  constant  train  resistance, 
the  beginning  and  the  end  of  the  intrinsic  power  curves  of  Fig.  2b 
are  very  much  higher  than  they  should  be,  while  they  are  very 
much  lower  at  the  middle  points  corresponding  to  the  highest 
speeds  attained  during  the  run. 

It  will  be  observed  that  while  the  dotted  line  curve  (V.-A)  in 
Fig.  2a,  corresponding  to  the  intrinsic  power  of  the  train  having 
higher'  acceleration,  shows  higher  ordinate  values  than  the  solid 
line  curve  (V.-B)  in  the  early  parts  of  the  run,  yet  it  shows  lower 
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tion  of  course  instantly  increases.  In  the  case  of  an  up-grade,  the 
notch  would  have  shown  a  downward  slope  instead  of  an  upward 
slope  at  this  point,  the  height  of  the  notch  being,  of  course,  in  pro- 
portion with  the  percentage  of  grade. 

These  curves  are  calculated  by  reference  to  formula?,  which  in- 
clude the  variation  of  the  train  resistance  as  a  function  of  the  speed. 
This  explains  their  convexity  toward  the  time-axis  at  the  beginning 
and  at  the  end. 

Curves  Nos.  V.-A  and  V.-B  are  the  integral  curves  of  the  preced- 
ing curves,  which,  consequently,  give  at  each  time-point  the  energy 
consumed  in  train  resistance  up  to  that  point.  The  ordinate  values 
for  the  power  curves  are  expressed  in  kilowatts,  which  may  be 
read  by  the  kilowatt  scale  at  the  left-hand  end ;  the  ordinate  values 
of  the  energy  curves  V.-A  and  V.-B  are  expressed  in  kilowatt- 
hours  and  may  be  read  by  the  energy  scale  at  the  right-hand  end 
of  the  diagram. 

Curves  VI. -A  H  and  VI. -B  H  are  the  corresponding  intrinsic 
power  curves,  drawn  according  to  the  assumptions  made  in  the 
paper  of  Dr.  Hutchinson.  These  Curves  are  calculated  on  the  as- 
sumption that  the  line  is  level  and  that  the  train  resistance  is  con- 
stant at  18.2  lbs.  per  ton,  as  stated  in  Dr.  Hutchinson's  paper. 


values  at  the  end  of  the  run,  the  two  lines  crossing  at  a  time-point 
about  midway  in  the  run,  as  clearly  shown  on  the  diagram.  The 
total  intrinsic  energy  is  slightly  under  3  kw-hours  for  the  higher 
acceleration  and  somewhat  over  3  kw-hours  for  the  lower  ac- 
celeration. On  the  other  hand,  the  corresponding  energy  curves 
in  Fig.  2b  retain  throughout  the  entire  run  such  relation  that  the 
dotted  line  curve  (VII. -A  H)  always  remains  above  the  solid  line 
curve  VII. -B  H)  throughout  the  entire  run.  From  the  form  of 
the  energy  curves  in  Fig.  2a,  which  show  clearly  that  the  energy 
actually  consumed  in  maintaining  the  speed  is  less  for  a  high  accel- 
eration than  for  a  low  acceleration,  one  would  be  led  to  look  for 
greater  economy  with  higher  acceleration ;  whereas,  from  Fig.  2b, 
one  would  be  led  to  expect  the  contrary  result.  These  curves  illus- 
trate the  manner  in  which  an  unwarranted  assumption  may  lead 
to  erroneous  conclusions. 

As  to  the  fourth  point,  namely,  the  average  length  of  run,  in  the 
case  of  the  New  York  &  Port  Chester  Railroad  the  average  length 
of  run  is  1.9  miles  (10,032  ft.)  for  the  express  train  runs  and  0.95 
mile  (5,020  ft.)  for  the  local  train  runs.  The  longest  express  train 
run  is  3.1 14  miles  and  the  shortest  0.689  mile.  The  first  column  in 
the  table  gives  the  length  of  all  the  eleven  (11)  express  runs  in 
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miles.  It  will  be  seen  that  the  longest  run  (No.  4)  is  3.1 14  miles 
and  the  shortest  one  (No.  5)  is  0.689  mile.  In  the  case  of  the  local 
runs,  the  longest  one  is  1.853  miles  and  the  shortest  one  is  0.428 
mile.  It  will  be  seen  that  there  are  not  two  of  the  express  runs 
which  are  of  the  same  length  and  that  the  range  of  variation 
is  great.  The  same  statement  applies  to  the  local  runs.  Referring 
again  to  the  values  of  the  factor  which  Dr.  Hutchinson  designates 
by  the  letter  "A"  and  to  which  he  gives  the  term  "through  accelera- 
tion," it  will  be  seen  that  this  value  also  varies  widely,  its  highest 
value  (for  run  No.  3)  being  .614  and  its  lowest  value  (for  run  No. 
4)  being  .234.  The  variations  of  this  quantity  "A"  are  such  as  to 
show  clearly  that  it  is  not  an  independent  variable,  but  that  it  is 
itself  a  function  of  other  things,  such  as  the  length  of  the  run,  the 
maximum  speed  attained,  or  of  some  other  quantity. 

In  regard  to  the  fifth  point,  namely,  the  assumption  that  the 
power  will  be  applied  during  the  first  part  of  the  run  only,  it  may 
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son's  paper,  although  they  are  evidently  of  too  much  importance  to 
be  thus  slighted  in  any  comprehensive  solution  such  as  this  is  as- 
serted to  be.  The  difficulty  of  dealing  with  them  is  increased  by 
the  fact  that  the  percentage  of  energy  due  to  these  successive  accel- 
erations depends  entirely  upon  the  peculiar  conditions  of  the  case 
and  cannot  in  the  present  state  of  the  art  be  foreseen  or  predeter- 
mined in  any  other  way  than  by  actually  constructing  the  speed- 
time  curve  under  the  exact  conditions.  It  is  of  interest  to  note  in 
this  connection  that  in  Fig.  2  in  the  run  corresponding  to  the  mo- 
tor having  higher  acceleration  the  total  energy  consumption  for  the 
entire  run  is  still  lower  than  that  required  for  the  entire  run  with 
the  equipment  of  the  lower  acceleration,  notwithstanding  the  fact 
that,  in  the  former  case,  a  consequent  acceleration  occurs  which  in- 
volves an  additional  energy  output  of  0.62  kw-hours.  I  have 
also  brought  with  me,  and  will  add  to  the  discussion,  four  addi- 
tional run  diagrams  (Figs.  3,  4,  5  and  6)*,  two  of  which  (Figs.  3 
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be  said  that  this  is  somewhat  related  to  the  first,  that  is  to  say,  it 
depends  on  the  relative  straightness  of  the  line  and  has  already 
been  referred  to  in  that  connection.  The  necessity  of  reducing  the 
speed  either  by  coasting  or  braking  so  as  to  enter  a  sharp  curve  at 
or  below  a  certain  definite  limited  speed  involves  in  most  cases  the 
necessity  of  again  putting  on  the  current  and  of  again  accelerating 
or  raising  the  speed  before  coasting.  An  example  of  this  is  shown 
in  Fig.  2  in  the  run  in  curve  A  already  referred  to,  where  the  car, 
after  attaining  a  speed  of  53  m.  p.  h.,  is  allowed  to  coast,  so  that 
by  the  time  the  car  enters  the  curve  the  speed  has  fallen  down  to 
42^  miles.  The  limiting  speed  for  this  curve  (3  degs.  of  curva- 
ture) being  50  m.  p.  h.,  the  car  continues  to  coast  until  the  speed 
has  fallen  down  to  41. 1  m.  p.  h.,  at  which  time  the  current  is  again 
turned  on  and  the  speed  is  accelerated  to  45  m.  p.  h.  The  diagram 
shows  that  the  energy  input  curve,  corresponding  to  this  second 
acceleration,  requires  an  expenditure  of  0.62  kw-hours,  which, 
added  to  the  energy  consumed  in  the  first  acceleration  (6.02 
kw-hours),  makes  a  total  of  6.64  kw-hours  as  the  energy  re- 
quired for  the  run.  In  some  runs  it  may  be  necessary  to  have 
three,  four,  or  more  successive  accelerations.  These  supplemental 
accelerations  are  left  out  of  consideration  entirely  in  Dr.  Hutchin- 


and  4)  show  notches  due  to  the  necessity  of  reducing  the  speed  on 
entering  curves  and  requiring  subsequent  acceleration  involving 
additional  energy  input.  These  curves  give  interesting  information 
as  to  the  expenditure  of  energy  required  for  these  successive  accel- 
erations. These  curves  and  the  other  curves  also  show  incidentally 
some  interesting  results  of  the  influence  which  a  small  increase  in 
the  time  of  the  run  exerts  on  the  energy  required  for  this  run.  The 
table  on  each  diagram  gives  the  principal  data  and  results  in  regard 
to  each  diagram. 

As  to  the  sixth  point,  namely,  the  use  of  a  speed-time  curve  of 
general  type  for  all  cases  and  conditions,  it  is  my  opinion  that  such 
a  curve,  simplified  as  it  must  necessarily  be,  involves  too  many  as- 
sumptions to  be  a  safe  and  desiraDle  expedient.  Without  analyzing 
very  definitely  the  character  of  the  correction  to  the  type  curve 
which  the  author  suggests  and  proposes  to  apply,  I  will  say  that  I 
am  inclined  to  look  upon  this  correction  with  suspicion,  not  only 
because  it  ignores  the  important  points  just  discussed,  but  because 
of  the  possibility  of  error  in  the  computation  of  the  resulting  energy 


*  The  run  diagrams  presented  were  those  shown  by  Figs.  1,  2,  3  and  4.  on 
pages  46,  47,  48,  49  of  the  Street  Railway  Journal  for  January,  1902. 
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input  curve.  The  correction,  as  I  understand  it,  consists  in  re- 
ducing the  actual  curve  to  an  equivalent  typical  curve  in  which  the 
entire  acceleration  is  along  a  straight  line,  as  shown  by  the  dotted 
line  M  A  A.  It  seems  to  me  that  this  correction  leaves  room  for 
doubt  as  to  the  form  of  the  energy  input  curve,  and,  consequently, 
leaves  room  for  more  or  less  important  error  in  the  estimated 
energy  consumption.  I  surmise  that  this  is,  in  fact,  another  one  of 
the  weak  points  of  Dr.  Hutchinson's  hypothesis. 

The  seventh  point  requires  no  special  discussion,  as  the  discussion 
of  the  preceding  points  has  already  made  its  fallacy  sufficiently 
evident. 

I  now  come  to  the  feature  of  Dr.  Hutchinson's  paper,  which  is, 
perhaps,  of  the  greatest  practical  interest,  namely,  the  somewhat 
radical  conclusion  which  he  arrives  at,  to  the  effect  that,  contrary 
to  what  has  been  hitherto  believed,  the  economy  of  high  acceleration 
is  of  secondary  importance,  if  not  negligible.  At  the  top  of  page  34 
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expected,  and  as  shown  by  the  comparison  between  Figs.  1  and  2, 
the  shorter  the  run  (Fig.  1 )  the  greater  is  the  economy  of  high 
acceleration. 

The  energy  required  for  the  high-acceleration  run  in  Fig.  1,  as 
shown  by  the  area  of  the  large  energy  diagram  furthest  to  the  left, 
is  4.49.  The  energy  required  for  making  the  same  run  under  the 
conditions  referred  to  in  curve  B  is  that  shown  by  the  energy  dia- 
gram furthest  to  the  right,  and  is  equal  to  5.32  kw-hours.  The 
data  for  both  sets  of  conditions  are  given  in  the  upper  right-hand 
corner  of  the  diagram. 

The  figures  for  the  energy  input  per  car  mile  corresponding  to 
curves  A  and  B  are,  respectively,  6.52  and  7.72  kw-hours — the 
corresponding  figures  for  the  energy  in  watt-hours  per  ton-mile 
being,  respectively,  125.4  an(i  TS44-  The  increase  of  energy  re- 
quired for  the  lower  acceleration  is,  therefore,  23.1  per  cent  greater 
with  the  smaller  equipment  giving  the  lower  acceleration.  The 
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the  author  says :  "I  have  made  these  calculations  for  a  number  of 
cases  to  correspond  with  practical  conditions;  the  result  is  always 
that  the  energy  used  per  mile  is  less  for  the  lower  accelerations." 
On  this  point  I  absolutely  disagree  with  Dr.  Hutchinson.  The  com- 
parison already  referred  to  between  the  curves  in  Fig.  2a  and  Fig. 
2b  is,  as  we  have  seen,  opposed  to  this  conclusion.  The  comparison 
of  the  energy  curves  on  Figs.  1  and  2,  in  my  opinion,  contradicts 
Dr.  Hutchinson's  conclusion  entirely.  The  two  run  curves  in  each 
diagram,  it  will  be  noticed,  are  curves  of  equal  area  as  well  as  of 
equal  time,  that  is  to  say,  the  acceleration  and  coasting  are  arranged 
in  both  cases  in  such  a  manner  that  the  run  is  made  in  the  same 
time. 

The  curves  show  readily  the  necessity  for  higher  maximum  speed 
when  using  the  equipment  consisting  of  smaller  (300-amp.)  motors, 
giving  a  lower  acceleration ;  and  the  energy  input  curves  (3a  and 
3b)  show  a  material  difference  in  the  energy  consumption  per  ton- 
mile  during  the  run,  which  difference  is  all  the  more  striking  if  we 
take  into  consideration  the  fact  that  the  curves  (B)  corresponding 
to  the  smaller  motor  involve  a  total  train  weight  and  an  intrinsic 
energy  expenditure  corresponding  to  only  50  tons  total  load,  while 
the  curves  (A)  corresponding  to  the  equipment  of  larger  (400- 
amp.)  motor  involve  a  total  train  weight  of  52  tons.  As  would  be 


same  comparison  in  the  case  of  Fig.  2  shows  that  the  increase  of 
energy  in  watt-hours  per  ton-mile  in  the  case  of  curve  B,  as  com- 
pared with  curve  A,  is  18.4  per  cent. 

In  discussing  the  New  York  Subway  Rapid  Transit  Road  the 
author  concludes  that  the  proposed  schedule  is  impracticable,  and 
he  states  that  a  motor  capacity  of  14.9  kw  per  ton  is  beyond  the 
range  of  practical  conditions.  As  the  conditions  in  the  case  of  the 
New  York  &  Port  Chester  Railroad  express  service  are,  if  anything, 
more  severe,  owing  to  the  higher  schedule  speed,  it  would  seem  that 
the  practicability  of  this  project  would  also  fail  to  meet  the  require- 
ments of  Dr.  Hutchinson's  formulae.  The  52-ton  car  has  an  equip- 
ment of  four  400-amp.  motors,  operating  at  600  volts,  making  an 
input  of  960  kw,  or  about  18.5  kw  per  ton.  If  there  should  be  a 
discrepancy  between  what  we  have  found  to  be  possible  and  what 
the  hypothesis  presented  in  this  paper  admits  or  limits,  I  for  one 
think  that  the  adjustment  necessary  to  bring  the  two  into  harmony 
will  have  to  come  largely,  in  fact  one  might  say  wholly,  from  the 
side  of  theory. 



The  Manhattan  Railway  Company,  of  New  York,  finished  the  lay- 
ing of  thirteen  three-phase  submarine  cables  under  the  Harlem  River 
to  connect  sub-stations  in  the  Bronx  with  its  main  power  station. 
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The  Selection  of  Electric  Motors  for  Railway  Service ;! 


BY  W.  B.  POTTER 


The  excellent  paper  by  Dr.  Cary  T.  Hutchinson  on  the  subject 
of  energy  and  motor  capacity  for  electric  trains  shows  a  careful 
study  of  the  problem,  considered  from  an  average  basis.  In  dis- 
cussing that  paper  I  shall  endeavor  to  point  out  some  variations 
from  the  average  met  with  in  the  practical  consideration  of  motor 
selection. 

It  may  be  stated  as  a  general  proposition  that  for  a  given  sched- 
ule the  lowest  power  consumption  will  be  secured  with  the  lowest 
speed  gearing  that  will  insure  with  reasonable  margin  the  per- 
formance of  the  desired  schedule.  The  torque  per  ampere  is  pro- 
portionately greater  with  the  low  speed  gearing,  and  the  maxi- 
mum speed  is  also  less;  the  first  with  respect  to  current  fluctua- 
tions, due  to  improper  handling  of  the  controller,  and  the  latter 
with  respect  to  energy  consumption,  as  influenced  by  the  percent- 
age of  coasting,  being  less  affected  in  their  lower  values  by  un- 
skilled motormen. 

Motormen  will  frequently  keep  the  power  on  until  they  apply 
the  brakes,  regardless  of  the  requirements  of  the  schedule,  and  if 
gaining  on  the  schedule  will  apply  the  brakes  to  slow  down  midway 
between  stops  instead  of  allowing  the  car  to  coast,  as  they  should 
do  before  reaching  maximum  speed.  It  is  a  well-known  and 
proven  fact  that  different  motormen,  by  reason  of  different  per- 
centages of  coasting,  may  make  a  difference  of  at  least  20  per  cent 
in  the  energy  required  for  the  performance  of  a  given  schedule. 
The  less  frequent  the  number  of  stops  the  less  will  be  the  differ- 
ence between  different  men.  The  difference  may  be  taken  approx- 
imately at  2  per  cent  for  each  stop  per  mile,  and  the  more  nearly 
the  calculated  requirements  approach  the  theoretical  or  best  possi- 
ble economy  the  greater  the  allowance  that  should  be  made,  as  it 
is  a  fair  assumption  that  none  of  the  cars  will  be  handled  in  a  man- 
ner to  secure  the  highest  possible  efficiency. 

When  a  close  calculation  of  the  energy  is  desired,  it  is  of  ad- 
vantage to  use  the  actual  characteristic  of  the  motor  under  con- 
sideration rather  than  an  average  characteristic,  not  so  much  on 
account  of  the  difference  in  power,  due  to  the  characteristic  alone, 
as  on  account  of  the  shape  of  the  speed  curve,  which  may  differ 
widely  at  free  running  speed  with  different  types  of  motors. 

The  free  running  speed  assumed  by  Dr.  Hutchinson  as  130  per 
cent  of  the  speed  at  which  the  external  resistance  is  cut  out  would 
imply  that  power  was  cut  off  before  the  car  had  attained  full  accel- 
eration, and  it  would  depend  entirely  upon  the  service  require- 
ments whether  such  would  be  the  case.  Even  160  per  cent  is  not 
sufficient  for  some  motors.  The  free  running  speed  will  vary  from 
150  per  cent  to  200  per  cent,  the  speed  at  which  the  resistance  is 
cut  out,  that  is,  with  motors  of  low  saturation  the  car  may  double 
its  speed  on  the  motor  curve. 

The  determination  of  motor  capacity,  that  is,  the  motor  heating 
in  a  given  service,  cannot  with  desired  accuracy  be  obtained  from 
the  average  of  a  number  of  motors.  Dr.  Hutchinson  has  assumed 
an  average  copper  loss  of  8.6  per  cent  of  a  rated  input.  This  will 
vary  from  5  per  cent  in  the  larger  motors  to  12  per  cent  in  smaller 
motors,  and  different  motors  of  the  same  commercial  hp  rating 
may  vary  30  per  cent  to  40  per  cent. 

The  average  core  loss  has  been  assumed  as  3.4  per  cent  of  the 
rated  input,  and  this  percentage  between  different  motors  will  be 
found  to  vary  between  2  per  cent  and  5  per  cent,  and  with  motors 
having  the  same  commercial  hp-rating  the  core  loss  of  some  will 
be  found  to  be  double  that  of  others.  The  following  table  will  in- 
dicate some  of  the  differences  that  actually  exist  between  the  mo- 
tors of  several  different  manufacturers. 


Percentage  Losses  of  Input  at  Rated  Capacity 


Commercial  Pating 

Field 

Armature 

Motor 
Total 

12  R 

12  R 

Core 

Total 

38  hp-    

4.70 

4.00 

2.37 

6.37 

11.07 

4.60 

3.80 

4.93 

8.72 

13.32 

4.2) 

2.10 

3.45 

5.55 

9.75 

50  " 

4.33 

3.36 

4.17 

7.53 

11.86 

3  25 

2.80 

4.80 

7.60 

10.82 

75  »   

3.20 

2.50 

2.93 

5.43 

8.63 

125  "   

2.48 

2.40 

2.12 

4.52 

7.00 

The  average  service  losses  in  the  motor  as  a  whole  have  been 
assumed  as  an  average  of  9.4  per  cent  of  the  rated  input,  based  on 
a  maximum  speed  of  130  per  cent.    This  average,  both  with  re- 


*  Paper  contributed  in  discussion  of  Dr.  Hutchinson's  paper  at  the  meeting  of 
the  American  Institute  of  Electrical  Engineers,  Jan.  24,  1902. 


spect  to  percentage  and  maximum  speed,  will  vary  materially  with 
the  character  of  the  service;  on  frequent  stops  it  may  be  a  total  of 
9.6  per  cent,  with  3.2  per  cent  in  the  field  and  6.4  per  cent  in  the 
armature.  With  the  same  motor  and  infrequent  stops  the  loss 
would  be  more  nearly  3.4  per  cent,  with  .6  per  cent  in  the  field 
and  2.8  per  cent  in  the  armature.  As  between  different  motors  of 
the  same  rating  for  the  same  schedule,  the  total  loss  may  be  found 
to  vary  30  per  cent  or  more. 

As  between  speed  at  rated  capacity  and  free  running  speed,  the 
core  loss  of  some  motors  is  constant  within  5  per  cent,  while  in 
other  motors  it  may  vary  100  per  cent,  being  less  at  full  speed. 

The  assumption  that  a  motor  will  run  one-quarter  of  the  time 
at  its  commercially  rated  input  for  its  rated  temperature  rise  is  a 
fair  average,  but  actually  the  time  will  vary  from  20  per  cent  to  50 
per  cent  of  the  total  time  and  depends  on  whether  the  motor  is 
running  closed  or  open,  on  the  stand  or  under  service  conditions. 
In  consideration  of  the  variations  that  exist  between  different  mo- 
tors, it  would  seem  a  reasonable  assumption  that  calculated  tem- 
peratures based  on  the  average  of  a  number  of  motors  would  not 
give  the  actual  loss  in  the  fields  within  approximately  20  per  cent, 
or  the  loss  in  the  armature  within  approximately  40  per  cent,  and 
combining  these  variations  with  the  difference  in  radiating  ca- 
pacity of  different  motors,  the  result  based  on  averages  might  not 
give  the  actual  temperature  rise  within  100  per  cent. 

The  assumption  that  a  motor  as  a  whole  will  radiate  continu- 
ously 3  per  cent  of  its  rated  input  is  also  a  fair  average,  the  varia- 
tion being  approximately  2.5  per  cent  to  3.5  per  cent.  This,  how- 
ever, does  not  give  the  distribution  of  losses  in  the  field  and  ar- 
mature, which  is  important  as  affecting  temperature  rise,  and  from 
the  above  table  it  will  be  noted  that  the  distribution  differs  widely 
with  different  motors. 

The  commercial  basis  of  rating  a  railway  motor,  i.  e.,  "the  hp- 
output  giving  75  degs.  C.  rise  for  one  hour's  continuous  run  of  500 
volts  on  a  stand  with  covers  off,"  was  selected  several  years  ago 
by  the  writer  after  a  careful  consideration  of  what  the  commercial 
rating  of  a  railway  motor  could  reasonably  be  expected  to  cover. 

This  method  serves  the  commercial  necessity  of  a  relative  meas- 
ure of  capacity  between  different  motors,  and  the  current  required 
to  give  a  temperature  rise  of  75  degs.  C.  in  one  hour  insures  a  sat- 
isfactory test  of  commutation.  It  is  further  a  desirably  severe  test 
of  the  mechanical  and  electrical  design  of  the  . motor. 

A  criticism  of  this  method  of  rating  might  be  that  the  voltage 
should  preferably  be  550  instead  of  500  volts,  as  550  volts  is  now 
the  more  common  voltage. 

Seventy-five  degs.  C.  rise  was  purposely  taken  at  a  higher  tem- 
perature than  railway  motors  should  be  operated  in  service,  65 
degs.  C.  rise  as  a  maximum  and  55  degs.  C.  as  an  average  being  as 
high  a  temperature  rise  as  is  compatible  with  reasonable  main- 
tenance. 

Before  selecting  this  method  the  subject  was  carefully  studied 
with  reference  to  giving  a  significant  rating  applicable  to  service 
conditions,  but  the  difficulty  of  doing  this  will  be  appreciated  when 
it  is  understood  that  a  tabulated  statement  of  any  one  motor  with 
different  gear  ratios,  weight  of  cars  and  stops  per  mile  includes 
100  or  more  different  schedules. 

The  use  of  motors  too  small  for  the  service,  with  resultant 
burning  out  from  overload,  is  inexcusable,  for  not  only  are  they 
expensive  to  rewind,  but  the  delays  and  annoyance  to  passengers 
incident  to  breakdown  is  above  all  things  to  be  avoided.  Relia- 
bility of  service  should  be  the  primary  consideration  in  every  case. 

The  equivalent  heating  or  reproduction  of  a  given  service  by 
running  the  motor  at  the  current  giving  an  equivalent  I*R  loss, 
and  at  the  voltage  giving  the  average  core  loss  would  be  con- 
venient and  correct,  providing  the  effective  amperes  of  the  given 
service  are  determined  and  applied  at  the  proper  voltage.  The 
voltage  at  which  such  test  should  be  made  representing  in  effect 
the  particular  core  loss  for  a  given  service  will  vary  widely  with 
motors  of  different  capacities,  and  even  between  motors  of  the 
same  capacity  having  different  core  losses. 

Such  a  method  assumes  that  for  a  common  service  there  is  a 
certain  current  and  voltage  common  to  all  motors  of  the  same 
capacity,  which,  if  run  on  a  stand  with  this  current  and  voltage, 
will  produce  in  the  motors  equivalent  losses  and  in  their  proper 
distribution,  and  that  the  temperature  rise  of  the  armature  and 
field  so  obtained  will  closely  approximate  the  temperature  rise  in 
actual  service. 

The  speed  curves  of  railway  motors  materially  differ;  that  is, 
they  have  different  saturation  curves,  and,  as  before  mentioned, 
the  maximum  free  running  speed  in  motors  of  the  same  rating 
may  differ  50  per  cent  on  the  motor  curve.  Even  assuming  that 
the  energy  input  in  two  cases  is  the  same,  the  rate  of  input  will 
not  be  the  same,  due  to  variations  in  the  saturation  curve;  that  is, 
the  average  current  will  be  the  same,  but  the  current  as  effecting 
the  heating,  which  is  the  square  root  of  the  mean  square,  will  not 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


435 


be  the  same,  unless  motors  have  the  same  saturation  curve.  These 
variations  lead  to  the  conclusion  that  a  common  current  cannot 
be  taken  for  various  motors  for  a  given  service,  as,  regardless  of 
the  gear  ratio,  the  speed,  torque  and  ampere  constants  of  each  mo- 
tor will  not  coincide,  unless  they  have  a  speed  curve  of  the  same 
shape,  which  is  seldom  the  case. 

As  before  mentioned,  the  core  losses  of  motors  having  the 
same  commercial  rating  may  vary  as  much  as  100  per  cent,  some 
core  loss  curves  being  nearly  constant  in  watt  loss  throughout  the 
working  range  of  the  motor,  while  others  at  rated  load  may  be 
double  the  watt  loss  at  full  speed. 

The  core  losses  are  composed  partly  of  eddy  currents  varying 
as  a  square  of  the  speed  or  voltage  and  partly  of  hysterisis,  vary- 
ing directly  as  the  speed  or  voltage,  and  the  relative  proportion 
of  these  two  losses  will  vary  greatly  in  different  motors.  It  is 
not  likely  between  different  motors  that  the  core  loss  of  each  will 
be  composed  of  eddy  currents  and  hysterisis  in  the  same  ratio; 
thus  the  speed  or  voltage  that  would  give  the  service  core  loss 
would  be  quite  different  with  different  motors. 

In  order  that  the  same  current  and  voltage  shall  apply  to  sev- 
eral motors  of  different  design  or  manufacture  for  a  given  serv- 
ice, it  is  necessary  that  the  motors  be  geared  exactly  the  same 
speed,  that  the  motors  shall  have  identically  the  same  efficiency 
throughout,  that  the  shape  of  the  speed  curve  or  saturation  be 
identical,  that  the  core  loss  curve  be  of  the  same  shape  and  be 
composed  of  eddy  and  hysterisis  losses  in  the  same  proportion. 

It  is  needless  to  add  that  such  uniformity  does  not  exist,  and  it 
only  remains  to  determine  how  far  the  difference  between  similar 
types  of  motors  of  different  manufacturers  differ  from  each  other. 
This  is  shown  by  the  following  table  of  motors  of  different  manu- 
facture, with  the  current  and  voltage  to  give  the  losses  and  their 
proper  distribution,  the  motors  being  geared  to  make  the  same 
schedule.  The  acceleration  is  taken  at  1.5  miles  per  hour  per 
second  in  every  case. 

Distance,  750  feet  Time,  54.4^secords 

Commercial  rating  Amperes  Volts 

35  h  p   35.9   310 

35   "   ,.  33.6.  344 

38   "     33.4...   372 

38    "   33.4   .  351 

Distance,  1  mile  Time,  227  seconds 

35   "   24  6    478 

35    "   22.4   452 

38    "   22.4   458 

38   "    23.4    377 

The  above  values  for  current  and  voltage  would  vary  consider- 
ably with  different  percentages  of  coasting  and  different  schedules. 

Owing  to  the  complex  character  of  the  core  losses  and  speed 
curve  a  large  number  of  calculations,  of  which  the  above  are  rep- 
resentative, indicate  the  futility  of  comparing  or  determining  mo- 
tors by  assuming  an  arbitrary  voltage.  The  current  and  voltage 
must  be  predetermined  for  each  particular  motor  and  service. 

This  method  of  rating  further  assumes  that  the  temperature  rise 
and  the  distribution  of  temperatures  in  a  motor  run  on  the  stand 
will  hold  good  under  service  conditions.  Experience  does  not 
indicate  this  to  be  the  case.  A  motor  with  a  ventilated  armature 
will  give  more  nearly  the  service  temperature  rise  on  a  stand  than 
a  motor  with  poorly  ventilated  armature.  Furthermore,  with  a 
large  number  of  starts  per  mile,  the  motor  is  run  either  at  rela^ 
tively  slow  speed  or  not  running  at  all  for  a  considerable  portiorr 
of  the  time,  while  with  few  stops  on  high-speed  suburban  service 
the  motor  is  relatively  cooled  by  the  long-continuous  run,  with 
the.  result  that  in  the  first  instance  the  stand  tests  may  give  lower, 
and  in  the  latter  higher,  temperatures,  due  to  the  relative  dif- 
ference in  radiation  of  the  motor  frame. 

For  such  determination  of  the  motor  capacity  as  is  essential  to 
the  recommendation  of  motors  suitable  for  a  given  service,  experi- 
ence has  shown  the  desirability  of  determining  the  losses  and  con- 
sequent heating  of  the  field  and  armature  independently  for  each 
particular  case. 

From  a  speed  curve  based  on  the  acceleration  and  maximum 
speed  required  for  a  given  schedule  the  proper  gearing,  winding 
and  commutation  of  a  motor  suitable  for  the  service  can  be  ob- 
tained. Owing  to  different  lengths  of  runs,  slow-downs  at  curves 
and  the  effect  of  grades,  the  speed  curves  of  different  runs  over 
the  line  may,  and  usually  do,  differ  materially.  Having  established 
the  speed  curves  for  a  given  service,  the  field  and  armature  losses 
may  be  integrated  by  reference  to  the  resistance  and  core  loss 
curves  of  the  motor  under  the  varying  conditions  of  control  and 
running  on  the  motor  curve. 

Having  determined  the  average  loss  in  the  field  and  armature 
for  a  particular  service,  the  next  step  is  to  determine  the  tempera- 
ture rise  of  the  field^nd  armature  under  these  conditions. 

It  is  obvious  that  the  most  accurate  means  for  determining  the 
heating  effect  for  different  losses  is  to  test  the  motors  under  serv- 
ice conditions  at  a  known  loss  in  the  field  and  armature,  and  to 
measure  the  actual  resultant  heating. 


To  this  end  the  motors  should  be  mounted  on  a  car  and  oper- 
ated at  various  schedules  and  distances  on  a  track,  careful  records 
being  taken  with  recording  instruments  of  the  speed-time  curves, 
amperes  and  voltage,  the  tests  being  continued  until  the  motor 
temperature  is  constant.  The  temperature  should  be  taken  both 
by  thermometer  and  by  resistance,  both  with  the  motors  closed 
and  with  the  covers  removed.  From  the  known  losses  in  the  mo- 
tor during  these  tests  there  may  be  determined  the  degrees  rise 
per"  watt  loss,  both  for  the  field  and  armature;  the  distribution  of 
the  losses  in  the  two  elements  being  represented  by  the  watt  loss 
in  the  armature  divided  by  the  watt  loss  in  the  field. 

Having  determined  the  ratio  of  losses  for  the  particular  service 
a  reference  to  the  temperature  tests  for  the  particular  motor  and 
ratio  of  losses  enables  one  to  determine  the  degrees  rise  per  watt 
loss  for  the  armature  and  field.  It  is  then  a  simple  matter  of 
multiplication  to  determine  closely  the  temperature  rise  of  the 
armature  and  field  for  the  proposed  service. 

Several  years'  experience  with  different  methods  of  determining 
motor  capacity  have  shown  this  to  be  the  only  rational  and  reason- 
ably accurate  method,  as  it  takes  into  account  all  the  variable 
factors. 

The  following  table  has  been  calculated  directly  from  results 
determined  under  service  conditions  as  described  above,  and  shows 
in  tabulated  form  the  capacity  for  a  safe  temperature  of  a  38-hp 
motor  with  different  stops  per  mile,  gear  ratios  and  tons  per 
motor: 


List  of  Schedule  Speeds  for  38-HP.  Motor 
500  Volts.    33-in.  Wheels.    Straight  and  Level  Track.    10  per  cent. 
Margin  Allowed  in  Schedule. 


Stops 
per 
Mile 

Gear 
Ratio 

Tons  Per 

Motor 

4 

4.5 

0 

5.5 

6 

6.5 

8 

9 

1 

% 

4.60 

22.3 

21.7 

21.2 

20.9 

20.5 

20.2 

19.8 

19.3 

18.8 

18.5 

Vt 

3.94 

23.3 

22.9 

22.4 

22.0 

21.7 

21.3 

21.0 

20.4 

19.9 

V, 

3.42 

25.0 

24.6 

24.2 

23.7 

23.2 

22.8 

22.4 

Va 

2.82 

27.6 

27.0 

26.5 

26.0 

SA 

4.60 

20.9 

20.5 

20.2 

19.8 

19.5 

19.3 

18.7 

18.2 

17.6 

17.3 

J4 

3.94 

22.0 

21  6 

21.2 

20.9 

20.5 

20.2 

19.8 

19.2 

18  5 

% 

3.42 

23.5 

23.0 

22.6 

22.2 

21  8 

21.3 

21.0 

Vi 

2.82 

25.6 

25.0 

24.6 

24.0 

1 

4.60 

19.4 

19.0 

18.6 

18.3 

18.0 

17.7 

17.5 

16.8 

16.4 

15.7 

1 

3.94 

20.3 

19.9 

19.6 

19.3 

18.9 

18.5 

18.2 

17.5 

16.8 

1 

3.42 

21.6 

21.2 

20.7 

20.3 

20  0 

19.6 

19.3 

1 

2.82 

23.0 

22.6 

22.1 

21.6 

2 

4.60 

15.8 

15.5 

15.3 

15.1 

14.9 

14.7 

14.6 

14.2 

13.9 

13.5 

3.94 

16.6 

16.4 

16.1 

15.9 

15.7 

15.5 

15.2 

14  8 

0 

3.42 

17.6 

17.2 

16.9 

16.7 

16  3 

16.0 

0 

2.82 

18.1 

17.8 

17.6 

3 

4.60 

13.7 

13.5 

13.3 

13  1 

13  0 

12.9 

128 

12.5 

18.2 

12.0 

3 

3.94 

14.3 

14.8 

13.9 

13.8 

13.7 

13.5 

13  3 

12.9 

3 

3.42 

14.9 

14.1 

14.6 

14.3 

14.0 

3 

2.82 

15.4 

15.2 

4 

4.60 

12.2 

12  1 

12.0 

11.8 

11.6 

11.5 

11.3 

11.2 

11.0 

10.8 

4 

3.94 

12.6 

12.4 

12.3 

12.2 

12.1 

12.0 

11.8 

11.4 

4 

3.42 

13  0 

128 

12.7 

12.5 

12.3 

4 

2.82 

13.3 

13.1 

5 

4.60 

11.1 

11.0 

10.9 

10.8 

10.7 

10.6 

10.4 

10.3 

10.1 

5 

3.94 

11.4 

11.3 

11.2 

11  1 

11.0 

10.9 

10.7 

10.4 

5 

3.42 

11  8 

11.6 

11.5 

11.3 

5 

2.82 

il.9 

C 

4.60 

10.1 

10.0 

9.9 

9.8 

9.8 

9.7 

9.6 

9.5 

9.2 

6 

3.94 

10.4 

10.3 

10.2 

10.1 

10.0 

9.8 

9.7 

6 

3.42 

10.6 

10.5 

10.4 

10.3 

6 

2.82 

4.60 

9.4 

9.3 

9.2 

9.1 

9.1 

9.0 

8.9 

8.8 

8.5 

7 

3.94 

9.6 

9.5 

9.5 

9.4 

9.4 

9.2 

9.1 

3.42 

9.7 

9.6 

9.5 

7 

2.82 

8 

4  60 

8.8 

8.7 

8.6 

8.5 

8.5 

8.4 

8  4 

8.3 

8.2 

8 

3.94 

9.0 

8.9 

88 

8.8 

8.7 

8  6 

8.5 

8 

3.42 

9.0 

8.9 

8.9 

8 

2.82 

Max. 

4.60 

27.3 

26.0 

25.0 

23.5 

22.7 

Speed 

3.94 

29  " 

27.5 

26.5 

25.0 

24.0 

♦Double 

3.42 

31.0 

29.6 

28.5 

26.9 

25.9 

Equip. 

2.82 

35.0 

33.5 

32.3 

30.6 

29.5 

*  Speed  of  4-motor  equipment  5  to  10  per  cent  faster  for  same  tons  per  motor. 


Such  a  method  serves  as  a  rapid,  convenient  and  reasonably 
accurate  method  of  selecting  a  motor  within  the  variations 
covered. 

This  practical  determination  of  the  heating  factors  has  led  to 
marked  improvements  in  the  electrical  design  of  motors,  and  the 
value  and  utility  of  these  tests  under  service  conditions  can  hardly 
be  overestimated  in  their  application  to  practical  conditions. 

In  closing,  I  wish  to  express  my  thanks  to  Messrs.  E.  D.  Priest 
and  E.  H.  Anderson  for  their  assistance  in  the  calculations  inci- 
dent to  the  preparation  of  this  paper. 
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A  Consideration  of  the  Inertia  of  the  Rotating  Parts  of 

a  Train  * 


BY  NORMAN  WILSON  STORER 


The  problem  of  calculating  the  motor  capacity  and  the  amount 
of  power  necessary  to  maintain  a  certain  train  service  involves  a 
consideration  of  where  all  the  power  which  is  developed  by  the 
motors  is  expended;  of  just  how  much  is  used  in  overcoming 
train  resistance ;  how  much  in  overcoming  the  force  of  gravity, 
and  how  much  in  overcoming  the  inertia.  The  train  resistance 
is  a  variable  quantity  depending  on  the  track,  bearings,  wind  and 
speed.  A  considerable  number  of  formulae  have  been  produced 
to  assist  in  calculating  the  train  resistance  under  different  speeds, 
but  at  the  best  the  amount  to  allow  for  train  resistance  is  only 
approximate.  The  energy  required  to  overcome  the  force  of 
gravity  and  the  inertia  of  the  train,  however,  is  susceptible  of  the 
most  exact  calculation,  but  the  latter  part  is  seldom  estimated 
correctly.  There  is  one  element  in  the  inertia  factor  which  has 
been  almost  entirely  neglecteJ,  either  because  it  has  not  been 
recognized  at  all  or  because  its  importance  has  not  been  appre- 
ciated.  This  feature  is  the  inertia  of  the  rotating  parts  of  the  train. 

It  has  been  generally  understood  that  armatures  of  small 
diameter  and  light  weight  are  desirable  because  their  small  fly- 
wheel capacity  makes  easier  braking,  but  it  has  seldom  been  con- 
sidered that  this  means  also  less  power  developed  by  the  motor. 
A  recent  investigation  of  this  subject  has  led  to  some  very  in- 
teresting results.  It  is  found  that  the  wheels  with  their  low  speed 
and  the  armatures,  which  usually  revolve  at  a  much  higher 
rate  than  the  wheels,  together  constitute  an  important  element  in 
the  determination  of  the  power  required  for  operating  the  train. 
A  specific  instance  will  show  this  most  clearly.  Take  the  case  of 
a  double-truck  car  weighing  30  tons  loaded.  It  has  eight  33-in. 
wheels  weighing  about  700  lbs.  each,  and  two  motors  rated,  we 
will  say,  at  150  hp  each.  The  radius  of  gyration  of  the  wheels 
is  about  77  per  cent  of  the  radius  of  the  wheel.  The  center 
gyration  of  the  wheel,  therefore,  moves  at  a  rate  77  per  cent  of 
that  of  the  train.    The  fly-wheel  effect  of  each  wheel  then  is 

equal  to  a  weight  of         =  415  lbs.  when  reduced  to  the  speed 
•77 

of  the  car.  Eight  wheels  will  therefore  add  3320  lbs.  to  the 
inertia  weight  of  the  car. 

The  armatures  have  each  a  fly-wheel  effect  of  1400  lbs.  at  a 
radius  of  6  inches.  With  a  gear  ratio  of  18  :  53  the  center  of 
gyration  of  the  armature  will  move  a  distance  of  9.25  ft.  for 
every  revolution  of  the  axle,  or  for  a  corresponding  movement  of 

the  car  of  8.6  ft.    Its  relative  speed  is,  therefore,  ^'25  =  1.08 

0  6 

times  the  car  speed,  and  the  fly-wheel  effect  is  therefore  1400  X 
1.082  =  1640  lbs.  reduced  to  the  car  speed.  The  two  armatures 
thus  add  an  equivalent  weight  of  3280  lbs.  to  the  inertia  weight  of 
the  car. 

The  wheels  and  armatures  together  add  an  equivalent  of  3320 
-f-  3280  =  6600  lbs.,  or  about  11  per  cent  to  the  inertia  weight 
of  the  car. 

The  following  paragraph  will  show  the  effect  of  a  change  in 
the  gear  ratios : 

With  a  gear  ratio  of  20  :  51  the  fly-wheel  effect  of  the  arma- 
tures would  be  equivalent  to  the  addition  of  2400  lbs.  to  the 
inertia  weight  of  the  car.  This  together  with  that  of  the  wheels 
adds  a  total  of  5720  lbs.  or  about  9.5  per  cent  to  the  inertia 
weight  of  the  car. 

From  a  considerable  number  of  instances  that  have  been  taken 
the  fly-wheel  effect  of  the  rotating  part  of  an  electric  car  is  found 
to  average  about  10  per  cent  of  the  inertia  of  the  entire  weight 
of  the  train.  This  means  that  10  per  cent  more  energy  is  stored 
in  every  train  than  is  accounted  for  by  the  dead  weight,  10  per 
cent  more  power  is  required  for  accelerating,  10  per  cent  more 
energy  is  lost  in  braking,  and  the  train  resistance  measured  Ly 
the  retardation  in  coasting  is  10  per  cent  below  the  true  re- 
sistance. 

The  actual  increase  in  energy  supplied  to  a  train  on  account  of 
the  fly-wheel  effect  of  the  rotating  parts  is  the  energy  in  these 
parts  which  is  lost  in  braking.  The  relation  this  bears  to  the  total 
power  developed  by  the  motors  is  dependent  on  the  number  of 
stops,  the  speed  at  the  time  the  brakes  are  applied  and  on  the 
energy  absorbed  by  the  train  resistance.  Where  the  stops  are 
frequent,  the  energy  lost  in  brakes  may  be  from  50  per  cent  to 
75  per  cent  of  the  entire  power  developed  by  the  motors,  in  which 
case  the  energy  required  by  the  rotating  parts  will  be  from  5  to 
7J/2  per  cent  of  the  total. 

There  are  two  simple  methods  for  including  this  item  in  the 
calculations.    The  first  is  by  basing  the  calculations  on  a  weight 

*  Paper  contributed  in  discussion  of  Dr.  Hutchinson's  paper  at  meeting  of 
American  Institute  of  Electrical  Engineers  Jan.  24,  1902. 


of  car  10  per  cent  heavier  than  the  actual  in  determining  the  ac- 
celeration and  drifting.  The  second  is  by  assuming  that  the 
force  required  to  produce  a  certain  rate  of  acceleration  is  10  per 
cent  higher  than  would  be  necessary  if  it  were  simply  a  dead 
weight.  This  is  probably  the  simpler  method,  as  it  gives  round 
numbers  for  calculations,  as  10  per  cent  added  to  91.3  gives 
practically  100  lbs.  per  ton  as  the  force  required  for  accelerating 
at  the  rate  of  1  mile  per  hour  per  second.  All  that  is  neces- 
sary then  in  correcting  calculations  for  accelerations  is  to  use  this 
figure  of  100  lbs.  per  ton  instead  of  91.3.  It  will  give  a  good 
average  correction,  although  if  great  accuracy  is  desired  it  will 
be  preferable  to  calculate  the  fly-wheel  effect  of  each  of  the  ro- 
tating parts  of  the  train  separately.  It  will  usually  be  found 
that  for  slower  speed  service,  where  the  gear  reduction  is  con- 
siderable, that  more  than  10  per  cent  will  be  required,  while  for 
high-speed  interurban  work,  where  it  would  really  amount  to  very 
little  anyway  on  account  of  the  small  number  of  accelerations, 
the  amount  to  be  added  for  the  correction  will  be  less  than  10 
per  cent. 

As  will  be  readily  recognized  this  factor  will  also  enter  into 
the  determination  of  the  train  resistance  from  the  coasting  line. 
Just  how  much  of  a  correction  will  have  to  be  made  on  this  ac- 
count depends  somewhat  on  what  is  considered  to  be  the  train 
resistance.  If  this  includes  the  friction  in  the  motor  then  the 
train  resistance  obtained  from  the  coasting  line  will  be  10  per 
cent  lower  than  the  actual  train  resistance.  On  this  assumption 
if  the  retardation  in  coasting  is  .2  miles  per  hour  per  second,  the 
train  resistance  will  be  20  lbs.  per  ton  instead  of  .182  as  calcu- 
lated by  the  ordinary  method.  If,  however,  the  train  resistance 
does  not  include  the  friction  of  the  motor  the  correction  neces- 
sary to  be  made  for  inertia  of  rotating  parts  will  be  small,  be- 
cause it  will  be  nearly  balanced  by  the  motor  friction.  When 
the  train  is  coasting,  the  inertia  of  the  rotating  part  is  added  to 
the  inertia  of  the  dead  weight  of  the  train  in  tending  to  keep  up 
the  speed,  while  the  friction  of  the  motor  is  tending  to  reduce 
the  speed.  When  the  train  is  accelerating,  or  moving  with 
power  on  the  motors,  the  motor  friction  is  taken  into  account  in 
the  efficiency  curve  of  the  motor  so  that  the  train  resistance  to 
be  used  in  calculating  the  acceleration  should  properly  not  in- 
clude the  motor  friction.  It  will  thus  be  seen  that  the  error  due 
to  motor  friction  and  the  inertia  of  the  rotating  parts  will  tend 
to  counterbalance  each  other  in  the  determination  of  the  train 
resistance  from  the  coasting  line.  For  accurate  determinations, 
however,  the  train  resistance  should  include  a  consideration  of 
both  the  inertia  of  the  rotating  parts  and  the  motor  friction. 
The  most  accurate  way  to  obtain  this  is  to  plot  the  friction  curve 
of  the  motor  and  to  obtain  the  inertia  of  the  armature  and  wheels 
either  from  tests  or  from  calculations  based  on  the  drawings. 

It  may  be  considered  that  this  is  an  undue  refinement,  but  if 
the  matter  is  carefully  investigated  it  will  be  found  that  the 
motor  friction  is  quite  a  considerable  portion  of  the  total  train 
resistance,  in  the  same  way  as  the  inertia  of  the  rotating  parts 
is  a  considerable  portion  of  the  inertia  of  the  train. 

It  is  understood  that  general  solutions  for  the  railway  problem 
may  be  offered  which  will  give  fair  approximation  of  the  motor 
capacity  and  the  amount  of  power  required.  It  is  understood 
fhan  any  good  engineer  with  a  fair  amount  of  experience  can 
give  a  pretty  good  estimate  of  the  power  required  for  a  given 
service,  even  when  considering  the  capacity  of  the  motor  accord- 
ing to  the  old  horse-power  rating.  But  where  accuracy  is  re- 
quired, every  known  element  should  be  considered  at  its  proper 
value  and  there  will  still  be  at  best  enough  variable  quantities  in 
the  railway  problem.  The  most  reliable  estimate  for  train  re- 
sistance should  be  used;  the  inertia  of  the  rotating  parts  should 
be  obtained  and  considered ;  the  weight  of  the  entire  train 
should  be  known ;  the  acceleration  and  power  curves  should  be 
carefully  plotted  and  the  average  heating  effect  in  the  motors 
should  be  accurately  determined  before  any  large  equipment  is 
finally  decided  upon. 



The  National  Conduit  &  Cable  Company,  Times  Building,  Park 
Row,  New  York,  has  secured  a  contract  valued  at  nearly  $100,000 
for  trolley  wire  to  be  used  in  the  construction  of  the  Sydney  City  & 
Suburban  electric  traction  system,  Australia.  The  contract  was 
obtained  through  R.  W.  Cameron  &  Co.,  of  23  South  William 
Street,  New  York.  As  already  mentioned  in  these  columns,  the 
initial  equipment  for  the  Sydney  power  station,  representing  an  ex- 
penditure of  some  $800,000,  was  allotted  to  the  General  Electric 
Company,  and  it  is  proposed  to  extend  the  station  shortly  at  an  esti- 
mated cost,  with  equipment,  of  about  $500,000.  It  may  be  well  to 
state  that  the  tenders  now  being  invited  by  the  municipal  council 
of  Sydney  for  the  equipment,  etc.,  of  electricity  supply  works  have 
no  reference  to  further  contracts  for  the  Sydney  electric  traction 
system  which  is  being  built  by  the  New  South  Wales  Government 
Railway  &  Tramway  Commissioners  and  not  by  the  municipality  of 
that  Australian  city. 


April  5,  1902.] 
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The  Relation  of  Energy  and  Motor  Capacity  to  Schedule 

Speed  in  the  Moving  of  Trains  by  Electricity  * 


BY  CARY  T.  HUTCHINSON,  Ph.  D. 


This  discussion  shows  such  serious  misunderstanding  of  the 
paper  that  I  will  state  its  scope  before  referring  to  the  remarks  in 
detail.  One  of  the  most  important  factors  in  considering  train 
movement  is  the  initial  acceleration.  My  purpose  is  to  show  the 
effect  on  the  energy  and  motor  capacity  of  using  different  initial 
accelerations.  To  this  end  it  is  necessary  to  keep  all  other  con- 
ditions constant,  otherwise  the  result  is  due  to  a  change  in  more 
than  one  condition  and  cannot  be  estimated  accurately. 

I  have  therefore  elaborated  a  method  that  gives  the  effect  of 
varying  the  initial  acceleration  on  the  energy  and  motor  capacity 
required  for  any  fixed  schedule  speed  over  any  distance.  That  is,  I 
discuss  the  results  of  making,  e.  g.,  a  schedule  speed  of  15  m.  p.  h. 
for  a  distance  of  2000  feet,  with  any  assumed  initial  acceleration.  I 
do  not  discuss  the  differences  due  to  various  schedule  speeds,  al- 
though this  is  a  simple  deduction  from  the  data  given.  Nearly 
every  participant  in  this  discussion  has  missed  this  point,  and  has 
assumed  that  the  discussion  was  on  the  relative  value  of  high  and 
low  schedule  speeds. 

To  bring  out  the  effect  of  varying  one  quantity  all  others  must  be 
kept  constant.  It  is  therefore  necessary  to  use  a  generalized  motor 
curve  applicable  to  all  sizes  of  motor.  The  general  curve  that  1 
give  is  the  average  from  a  number  of  tramway  motors  now  made  by 
the  two  chief  companies. 

The  criticism  that  these  curves  are  not  applicable  by  reason  of 
the  varying  values  of  the  motor  losses  is  clearly  without  founda- 
tion ;  different  motor  characteristics  will  effect  similar  changes  for 
an  initial  acceleration  :  better  absolute  results  will  be  had  with  a 
better  motor,  worse  with  a  poorer,  but  the  relative  results  will  not 
be  altered. 

The  paper  is  based  on  certain  assumptions  ;  one  is  that-the  mo- 
tor carries  only  the  "rated  current"  during  the  period  of  initial 
acceleration.  I  have  deduced  the  curves  on  various  other  assump- 
tions of  load  during  the  initial  acceleration  up  to  50  per  cent  over- 
load;  the  relative  results  are  not  changed  materially  thereby,  al- 
though the  motor  capacity  required  is  changed.  These  curve  sheets 
were  not  published ;  they  would  have  made  the  paper  too 
voluminous. 

Perhaps  the  best  answer  to  the  general  criticism  of  the  "theo- 
retical" and  "mathematical"  nature  of  this  paper  is  a  comparison  of 
the  results  given  by  these  curves  with  results  obtained  inde- 
pendently. 

In  the  issue  of  the  Electrical  World  of  Jan.  25,  1902,  the  following 
data  are  given  of  the  equipment  adopted  by  the  engineers  of  the 
Manhattan  Elevated  after  long  investigation  : 

Schedule  speed,  14.7  m.  p.  h. 
Length  of  run,  1775  ft. 
Station  stop,  14  sees. 
Running  time,  68  sees. 
Total  time,  82  sees. 

Initial  acceleration,  1.5  m.  p.  h.  per  second. 

Retardation  after  braking,  2  m.  p.  h.  per  second. 

Energy  used  per  ton  mile,  77  watt-hours. 

Train  weight  (equivalent),  174  tons. 

Equipment  adopted,  8  G.  E.-66,  1000  rated  hp. 

Kilowatts  per  ton.  4.3. 

Starting  current  per  motor,  200  amps. 

Load  at  starting,  100  per  cent  of  rated  capacity. 

From  these  data  the  average  velocity  V=  17.7  m.  p.  h.  and  the 
through  acceleration  A  =  .26. 

The  rule  given  in  the  paper  is :  The  best  initial  acceleration  to 
adopt  is  that  acceleration  giving  the  minimum  motor  capacity. 
Since  these  motors  are  used  at  their  rated  capacity  during  initial 
acceleration,  as  is  assumed  in  the  paper,  the  curve  sheets  are  ap- 
plicable except  in  so  far  as  they  are  modified  by  the  fact  that  the 
'  braking  retardation  adopted  is  2  m.  p.  h./sec.  instead  of  3,  as  used 
in  the  paper.    This  will  make  a  very  slight  difference  in  the  results. 

Curve  Sheet  14,  for  A  =  .26,  gives  for  the  initial  acceleration  for 
the  minimum  motor  capacity  1.5  m.  p.  h./sec,  agreeing  exactly  with 
the  figures  determined  by  the  Manhattan's  engineers. 

Curve  Sheet  13,  at  this  initial  acceleration,  gives  for  the  energy 
required  75  watt-hours  per  ton  mile.  The  Manhattan's  engineers 
find  77 ;  the  agreement  is  substantially  perfect. 

Again,  from  Curve  Sheet  14,  the  motor  capacity  required  is 
.165  X  I775J/2  =  6.8  kw  per  ton. 
The  capacity  adopted  by  the  Manhattan's  engineers  is  4.3  kw  per 

*  Forming  part  of  the  discussion  on  Dr.  Hutchinson's  paper  read  before 
the  American  Institute  of  Electrical  Engineers,  Jan.  24,  1902,  but  contributed 
after  adjournment, 


ton.  This  difference  is.  material.  An  examination  of  the  curve 
sheets  of  the  motor  adopted — the  G.  E.-66 — shows  at  once  the 
reason.  In  the  paper  it  is  assumed  that  the  sum  of  the  core  and 
copper  losses  at  rated  load  is  12  per  cent  of  the  rated  capacity. 
Curve  Sheet  14  is  based  on  this  assumption,  which,  as  I  have  said 
before,  is  a  fair  assumption.  It  happens,  however,  that  this  par- 
ticular motor  has  a  very  low  heat  loss,  the  sum  of  the  copper  and 
core  losses  being  only  7.8  per  cent  at  rated  load.  The  motor  ca- 
pacity depends  directly  upon  this  loss.  Reducing  the  capacity  found 
from  Curve  Sheet  14  in  the  ratio  of  7.8/12 — that  is,  the  ratio  of  the 
heat  losses  at  rated  load — gives  a  motor  capacity  of  4.42  kw  per 
ton  for  a  motor  such  as  the  G.  E.-66.  This  figure  is  practically 
identical  with  the  value  adopted  for  the  Manhattan  equipment. 

In  other  words,  the  engineers  of  the  Manhattan  Elevated  have 
unconsciously  followed  the  rule  contained  in  this  paper  and  have 
adopted,  after  laborious  investigation,  motors  giving  exactly  the 
same  initial  acceleration  and  the  same  energy  consumption  as 
would  have  been  determined  in  a  few  moments  by  the  curve  sheets 
of  my  paper  had  they  been  available ;  and  when  proper  allowance 
is  made  for  the  difference  in  the  heat  losses,  practically  the  same 
motor  capacity  per  ton.  The  engineers  of  the  Manhattan  Company 
evidently  do  not  believe  in  high  initial  accelerations. 

There  is  little  that  requires  a  detailed  reply  in  the  discussion  of 
the  paper.  Mr.  Stott  and  Mr.  Gerry  both  state  that  it  is  a  "recog- 
nized fact"  that  maximum  accelerations  give  maximum  economy. 
This,  of  course,  I  dispute ;  and  as  they  offer  no  testimony  to  sup- 
port their  position,  it  must  be  taken  merely  as  a  matter  of  opinion. 
Mr.  Gerry  and  others  confuse  schedule  speed  with  initial  accelera- 
tion and  seem  to  think  that  I  am  arguing  for  low-schedule  speeds. 

Mr.  Potter's  paper  gives  interesting  data  on  the  individual  char- 
acteristics of  different  motors,  but  has  no  particular  bearing  on  my 
paper.  We  all  know  that  motors  differ,  and  for  this  very  reason  it 
was  necessary  for  me  to  assume  an  average  motor.  Mr.  Potter  has 
probably  not  attempted  to  test  the  application  of  these  curves  to 
practical  conditions  or  he  would  not  have  stated  his  belief  that  they 
were  not  applicable. 

Mr.  Gotshall  has  presented  a  number  of  interesting  curves  show- 
ing the  "runs"  on  his  proposed  New  York  &  Port  Chester  road. 
These  curves  are  merely  paper  estimates,  made  in  the  same  general 
manner  as  some  of  my  curves  are  made,  but  for  specific  motors. 
By  adding  a  discussion  of  the  effect  of  grades  and  curves  (which  I 
purposely  omitted,  since  they  are  arbitrary),  Mr.  Gotshall  attempts 
to  show  that  the  results  of  my  paper  are  not  applicable  to  practical 
conditions.  He  finds  great  difficulty  in  comprehending  the  meaning 
of  the  quantity  "A,"  the  "through  acceleration"  ;  in  fact,  I  think 
that  it  would  hardly  be  an  exaggeration  to  say  that  he  has  not  yet 
comprehended  it.  In  the  verbal  discussion  of  the  paper  he  an- 
nounced his  discovery  that  this  quantity  A,  which  he  declared  I  had 
called  constant,  had  very  different  values  for  the  different  "runs"  of 
his  road!  After  thinking  the  matter  over  he  offers  in  the  written 
discussion  another  interpretation  in  these  words:  "In  his  paper 
Dr.  Hutchinson  has  used  and  applied  the  letter  A  as  a  symbol 
designating  what  he  chooses  to  call  'through  acceleration,'  which 
is  a  purely  abstract  idea,  the  physical  meaning  of  which  is  not  easy 
to  realize.  *  *  *  The  variations  for  the  individual  runs  in  the 
values  of  this  quantity  are  very  great,  the  differences  being  as  much 
as  200  per  cent.  I  believe  that  Dr.  Hutchinson  intends  the  value  of 
A  to  be  a  sort  of  average  acceleration  factor." 

I  think  it  is  hardly  necessary  to  comment  upon  these  quotations. 

Mr.  Gotshall,  again  referring  to  my  unfortunate  quantity  A, 
shows  that  he  finds  great  difficulty  in  grasping  the  meaning  of  "in- 
dependent variable."  He  says:  "Referring  again  to  the  values  of 
the  factor  which  Dr.  Hutchinson  designates  by  the  letter  A,'  and  to 
which  he  gives  the  name  'through  acceleration,'  it  will  be  seen  that 
ibis  value  also  varies  widely,  its  highest  value  (for  run  No.  3)  be- 
ing .614  and  its  lowest  value  (for  run  No.  4)  being  .234.  The 
variations  of  this  quantity  A  arc  such  as  to  shoiv  clearly  that  it 
is  not  an  independent  variable,  hut  that  it  is  itself  a  function  of 
other  things,  such  as  the  length  of  run,  the  maximum  speed  at- 
tained, or  of  some  other  quantity:"  Possibly  he  means  by  "some 
other  quantity"  that  it  is  a  function  of  the  understanding  of  the 
reader,  or  the  want  thereof. 

Mr.  Gotshall  also  seems  to  think  that  he  can  use  such  motor  ca- 
pacities as  18.5  kw  per  ton.  Since  the  weight  of  motors,  control- 
lers, brakes  and  sundry  electrical  equipment  is  very  approximately 
70  lbs.  per  kw,  this  means  that  1300  lbs.  will  be  required  for  these 
parts  alone.  It  is  difficult  to  see  how  the  remaining  700  lbs.  is  suffi- 
cient for  trucks,  car  body  and  passengers.  That  no  such  motor 
equipments  will  ever  be  used  is  a  safe  prediction. 

Mr.  Dodd,  in  his  discussion,  has  taken  the  data  and  formulas  of 
my  paper  and  by  handling  them  in  an  incorrect  manner  has  deduced 
certain  results  which  are  directly  opposite  to  my  results.  He  starts 
with  equation  (18)  of  the  paper  and  makes  it  an  arbitrary  substitu- 
tion of  100  =  a  x;  using  the  resulting  equation,  he  calculates  three 
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tables.  For  each  of  these  tables  the  initial  acceleration,  the  brake 
power  and  the  distance  are  constant.  By  assuming  more  or  less  use 
of  the  motor  curve  he  gets  several  schedule  speeds,  and  from  them 
calculates  the  energy  consumption.  He  then  plots  the  schedule 
speeds  so  obtained  in  terms  of  energy  consumption  for  the  three 
different  initial  accelerations.  This  final  curve  sheet,  which  is  the 
summation  of  his  paper,  offers  no  basis  for  comparing  the  same 
schedule  speed  with  different  initial  accelerations.  All  that  it  does 
show  is  the  difference  in  energy  required  for  more  or  less  use  of  the 
motor  curve,  with  constant  power,  for  the  three  particular  initial 
accelerations  assumed.  In  Table  A,  for  instance,  a  schedule  speed 
of  14.02  m.  p.  h.  is  obtained,  with  a  velocity  of  165  per  cent  of  the 
rated  velocity;  whereas  in  Table  B  the  schedule  speed  of  14  m.  p.  h. 
is  obtained  with  a  velocity  of  112  per  cent  of  the  rated  velocity. 
These  two  values  are  not  comparable,  as  they  are  obtained  under 
entirely  different  conditions. 

In  addition,  Mr.  Dodd  uses  the  wrong  equation  to  calculate  the 
input.  If  any  equation  of  this  character  is  to  be  used,  the  equation 
(23)  is  the  correct  one  and  not  (18). 

The  misunderstanding  of  the  purport  of  the  paper  shown  in  the 
greater  part  of  the  discussion  is  in  striking  contrast  to  the  clear 
view  of  its  scope  shown  by  our  president.  His  statement  of  its 
bearing  on  the  general  question  could  not  have  been  improved. 



Dr.  Hutchinson's  Method  of  Determining:  Best  Initial 
Acceleration  * 


BY  LOUIS  DUNCAN,  PH.  D. 


Mr.  Hutchinson's  paper  is  valuable,  as  it  brings  out  clearly  the 
fact  that  a  maximum  train  acceleration  does  not  always  mean  an 
increased  economy.  The  factors  which  he  has  taken  into  account 
have  been  neglected  in  the  ordinary  treatment  of  the  subject.  A 
high  acceleration  means  an  increased  weight,  and  the  added  weight 
makes  the  energy  per  car  mile  for  the  same  schedule  about  the  same 
for  all  accelerations  within  the  limits  imposed.  The  tests  which 
have  been  published,  showing  increased  efficiency  for  high  accelera- 
tions, have  been  made  on  trains  with  constant  weights  and  with  the 
same  motors.  They  are  not  applicable  to  the  practical  case  in  which 
the  motors  must  be  designed  to  fit  the  acceleration. 

It  should  be  distinctly  understood  that  in  the  paper  the  schedule 
is  fixed,  and  the  question  discussed  is  the  best  acceleration  to  make 
this  schedule.  The  motor  curves  are  apparently  taken  from  actual 
results  obtained  from  machines  now  on  the  market  and  in  operation, 
so  there  should  be  no  question  of  their  approximate  accuracy. 

The  paper  is  important  because  it  has  lifted  the  question  of  train 
acceleration  out  of  a  rut  and  put  it  on  a  level  of  common-sense 
engineering. 



Statistics  of  the  Tramways  in  Great  Britain  and  Ireland 


The  official  report  of  the  tramways  of  Great  Britain  and  Ireland 
for  the  year  ending  June  30,  1901,  and  required  by  the  House  of 
Commons,  has  just  been  published.  It  contains  the  following 
among  other  interesting  facts: 


England 
and  Wales. 

Scotland. 

Ireland. 

United 
Kingdom. 

Capital  authorized  : 

By  shares   

By  loans  and  debentures —  

Total  

Capital  paid  up : 

Loans  and  debentures   

Total  

Total  capital  expended.. 

Number  of  cars   

Total  No.  of  passengers  carried.. 

£ 

11  902,374 
82,696,913 

£ 

752.500 

3,580,926 

£ 

2,300,922 
643.411 

£ 

14,955,796 
29,921 ,250 

34,599,287 

4,333,420 

2,944,333 

44,877,046 

7,564,099 
11,695,325 

302,753 
3,451,763 

1,527,672 
348,661 

9,394,524 
15,495,749 

19,259,424 

3,754,516 

1.876,333 

24,890,273 

20,238,445 

3,872,785 

2,687,793 

26,799,023 

Miles. 
1,040 
Number. 

5,051 
932,052.219 

~'~ 

4,793,775 
3,652.047 
1,141,728 

Miles. 
116 
Number. 

1.204 
186,837,823 

~£ 

743,068 
569.056 
174,012 

Miles. 

149 
Number. 

555 
79,236,716 

£ 

424,219 
304,076 
120,143 

Miles. 
1,305 
Number. 
7,184 
1,198,226.758 

£ 

5,961,062 
4,525,179 
1,435,883 

*  Forming  part  of  the  discussion  on  Dr.  Hutchinson's  paper  read  before  the 
American  Institute  of  Electrical  Engineers  Jan.  24,  1902,  but  contributed 
after  adjoir  ment. 


A  division  is  also  made  between  those  belonging  to  the  local 
authorities  and  those  not  the  property  of  the  local  authorities. 
This  information  is  contained  in  the  following  table: 


Capital 
Expenditure 
on  Lines  and 
Works  Open 
to  Traffic. 

Total  Expendi- 
ture on  Capital 
Account. 

Length  Open  to  Traffic. 

Numbe;  of 
Undertakings. 

Double. 

Single. 

Total. 

Tramways  belonging  to  local 

£ 

8,638,682 
10,261,517 

£ 

14,057.664 
12,741,359 

Miles. 
428 

257 

Miles. 
261 

358 

Miles. 
689 

615 

99 
114 

Tramways  belonging  to  other 
than  local  authorities  

Total  United  Kingdom.. 

18,900,199 

26,799,023 

685 

619 

1,304 
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Tests  on  Power  Consumption  in  Liverpool 


In  a  recent  paper  before  the  British  Electrical  Engineers  by  J. 
Swinburne  and  W.  R.  Cooper  particulars  are  given  of  some  tests 
made  on  the  Liverpool  Elevated  Railway  with  special  motors  de- 
signed to  secure  high  acceleration.  The  total  length  of  this  line  is 
10.5  km  (6l  2  miles),  with  seventeen  stations.  Up  to  the  present 
this  distance  has  been  run  in  thirty-two  minutes,  or  at  the  rate  of 
about  20  km  {i2]A  miles)  per  hour.  Tests  with  new  rolling  stock 
have  shown  that  this  time  can  be  reduced  to  20.4  minutes,  the  time 
at  stations  remaining  eleven  seconds,  as  before.  The  total  weight 
of  the  train,  including  passengers,  during  the  trial  run  was  46.3 
tons,  the  total  carrying  capacity  of  the  train  being  154  passengers. 
The  energy  required  increased  from  250  kj.  per  tonne  km  (no  watt- 
hours  per  Ion  mile  to  310  kj.  per  tonne  km  (137  watt-hours  per  ton 
mile)  or  6.35  units  per  train  mile.  The  total  cost  of  producing  and 
transmitting  this  energy  would  be  about  3d.  per  train  mile.  In  the 
following  table  is  given  a  summary  of  the  results  obtained : 


Old  System 

Accelerated  Service 

Mean  speed  

No.  of  stops    

Mean  distance  between  statu  ns.. 
Watt-hours  per  ton  mile  

Retardation   

Vi]/2  miles  (20  km.) 
16 

11  seconds 

729  yards  (666  m.) 

110 

1.6  feet  (0.44m.)per  sec.2 
3  feet  (0.91  m.)  per  sec. 2 

19^  miles  (31  km.) 
16 

11  seconds 
729  5  ards 
137 

3  feet  (0.91  m  )  per  sec. 2 
4.8  feet  (1.26m.)  persec.2 

 ♦♦♦  

Street  Railway  System  in  Plymouth,  England 

The  extended  description,  published  elsewhere,  of  the  street 
railway  system  in  Plymouth,  Mass.,  makes  a  reference  to  the  street, 
railways  of  Plymouth,  England,  of  interest.  The  transportation 
facilities  of  the  city  are  really  one  with  those  of  its  neighbors, 
Stonehouse  and  Devonport,  the  three  towns  being  indeed  but  one, 
and  with  their  immediate  suburbs  comprising  a  population  of 
about  250,000. 

The  London  &  South  Western  and  the  Great  Western  Railways 
conduct  a  special  service  of  trains  through  the  three  towns. 
The  bulk  of  the  city  traffic  is,  however,  carried  by  the  electric 
street  lines.  Of  these  there  are  three  separate  companies:  The 
Plymouth  Corporation  Tramways  Company,  the  Devonport  & 
District  Tramways  Company  and  the  London  &  Provincinal 
Tramways  Company. 

The  Plymouth  Tramways  Company  is  a  municipal  corporation, 
and  operates,  at  the  present  time,  12  miles  of  single  track,  runs 
thirty  cars,  and  is  now  opening  a  new  route  of  2l/2  miles  of  track. 
The  company  carries,  on  an  average,  660,000  passengers  per 
month.  This  company  is  still  extending  its  power  house  and 
opening  new  routes. 

The  Devonport  &  District  Tramways  Company  is  owned  largely 
by  American  capitalists,  and  is  managed  by  an  American.  The  cars 
were  purchased  in  Philadelphia.  This  company  operates  15  miles 
of  track  and  is  about  to  commence  work,  if  it  has  not  already  done 
so,  on  an  additional  12  miles  of  track.  The  traffic  on  these  lines, 
which  pass  through  Devonport  and  suburbs  and  past  the  Royal 
Dockyard,  is  very  heavy  and  constantly  increasing.  The  com- 
pany will  shortly  require  several  new  cars,  in  fact  plans  are  now 
being  submitted  to  the  manager.  It  is  the  purpose  of  this  com- 
pany to  run  out  into  the  country,  and,  if  possible,  connect  Devon- 
port  with  Tavistock,  about  14  miles  distant. 

The  London  &  Provincinal  Tramways  Company  leases  from  the 
Devonport  Corporation  the  2  miles  of  track  connecting  Plymouth 
with  Devonport.  These  tracks  run  right  through  the  heart  of  the 
three  towns,  and  the  traffic  is  very  heavy.  The  whole  equipment 
is  the  property  of  the  Devonport  Corporation,  and  the  present 
company's  lease  is  for  twenty-one  years. 
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An  Analysis  of  Street  Railway  Operations  in  Germany 


BY  WILHELM  MATTERSDORFF 


The  operating  results  of  certain  street  railways  in  Germany, 
when  analyzed  and  represented  graphically,  develop  interesting 
curves  which  have  been  investigated  by  the  writer  and  described  in 
detail  in  the  Zeitschrift  fur  Kleinbahnen.  The  following  abstract  of 
the  more  important  principles  brought  out  in  the  paper  has  been 
prepared,  with  the  belief  that  the  consideration  of  the  subject  from 
this  standpoint  will  furnish  material  useful  to  the  engineer  as  a 
basis  for  the  preparation  of  his  calculations,  as  well  as  of  interest 
to  the  practical  street  railway  operator. 

The  construction  of  the  diagrams  was  passed  upon  two  axes  of 
reference,  for  which  the  work  performed  by  the 
street  railways  in  car  kilometers  per  year  was  used 
as  abscissas  and  the  ratios  of  the  most  essential  data 
relating  to  their  operation  as  ordinate.?.  It  is  to  be 
noted  that  the  data  have  not  been  used  directly,  but 
in  a  form  that  expresses  the  mutual  relations  of  each, 
as  given  herewith  : 

(1)  The  relation  of  "density  of  car  traffic"  to 
number  of  "car  kilometers  run." 

(2)  The  relation  of  "income  per  car  kilometer"  to 
"car  kilometers  run"  or  "traffic  density." 

(3)  The  relation  of  "expenses  per  car  kilometer" 
to  the  above. 

In  accordance  with  this  plan,  eight  large  street  rail- 
way systems,  so  far  as  their  annual  reports  were 
available,  have  been  investigated.  The  systems  in- 
cluded are  the  following :  Grosse  Berliner  Strassen- 
bahn,  Hamburger  Strasseneisenbahn,  Miinchener 
Trambahn  (Munich),  Dresdener  Strassenbahn, 
Deutsche  Strassenbahn  in  Dresden,  Breslau  Strassen- 
eisenbahn, Kolnische  Strassenbahn  (Cologne),  and. 
Wiener  Tramway,  of  Vienna. 

I.   TRAFFIC  DENSITY 

Traffic  density  is  construed  as  meaning  the  density 
of  the  car  traffic,  or  the  number  of  car  kilometers  made  each  year 
per  meter  of  railway.  The  term  railway,  as  here  used,  is  taken  in 
the  sense  defined  by  the  Verein  deutscher  Strassen-  und  Kleinbahii 
Vcrwaltungen,  as  "length  of  streets  along  which  tracks  are  laid  and 
operated  for  public  convenience  according  to  established  sched- 
ules." Tracks  in  switches,  car  houses,  etc.,  are  omitted  in  this  figure. 
A  kilometer  of  street  containing  a  single  or  double  track  is  reckoned 


of  street  railway  companies  are  not  sufficiently  detailed  to  permit 
of  the  various  data  being  arranged  in  their  proper  classes.  For 
instance,  the  traffic  density  of  the  Grosse  Berliner  Strassenbahn  in 
the  period  1872-1889,  for  which  there  were  no  statistics  available 
as  to  the  length  of  railway  operated,  was  taken  as  approximately 
one-half  the  total  length  of  track. 

In  Fig.  1  curves  are  given  showing  the  relation  of  traffic  density 
to  car  kilometers  run  for  various  railways.  From  a  study  of  these 
curves  the  following  principle  may  be  established: 

Traffic  density  at  first  increases  rapidly  zvith  the  number  of  car 
kilometers  run,  then  less  rapidly,  and  finally  reaches  a  limiting 
value  beyond  which  there  is  no  increase. 

This  principle  applies,  however,  only  when  there  is  a  uniform, 
progressive  increase  of  car  kilometers.    If  the  development  is  not 


FIG.  1 

as  1  km.    Practically  all  of  the  trackage  of  the  lines  considered  in 

the  accompanying  analysis  is  "double"  track.    The  idea  of  traffic 

density,  as  applied  to  a  large   street  railway  with   its  branches, 

establishes  a  certain  average  value  for  the  traveling  population 

of  the   streets   as  well   as   for  the   transportation   facilities  of 

railway    lines.    This    expression    may  be    used    also    for  the 

purpose    of    ascertaining    the    average    interval    between  cars, 

which,  of  course,  will  be  a  fictitious  quantity,  but  none  the  less 

characteristic  for  a  railway  system.    To  arrive  at  this  result,  the 

traffic  density  is  divided  by  the  average  time  of  operation  in  a  year 

expressed  in  minutes.   The  reciprocal  of  the  quantity  found  will  be 

the  headway.    For  example,  the  average  headway  in  the  case  of 

the  Grosse  Berliner  Strassenbahn  for  the  year  1900  with  an  18-hour 

day,  56,000,000  car  kilometers  and  234  km  of  railway,  is 

234X18X36SX60  . 

 -  =  1.65  minutes. 

56,000,000 

It  will  often  occur  that  rough  approximations  must  be  employed 
in  calculations  of  this  character  owing  to  the  fact  that  the  reports 


FIG  2 

uniform  as  in  case  of  a  sudden  extension  of  the  railway  mileage, 
with  a  decline,  at  the  same  time,  in  car  kilometers,  there  will  be  a 
falling  off  in  the  traffic  density  until  normal  conditions  are  again 
reached. 

Upon  examining  the  individual  curves,  we  find  that  of  all  the 
railways  the  Grosse  Berliner  Strassenbahn  has  reached  a  stage 
where  the  service  approaches  most  closely  to  the  limiting  value. 

The  traffic  upon  the  busiest  streets  of  Berlin  can  increase 
but  very  little  in  the  future,  and  all  additional  traffic  must 
be  directed  to  other  paths.  The  greater  part  of  the  increase 
in  car  kilometers  during  recent  years  has  come  from  the 
extension  of  railway  lines  in  the  outer  districts  made  possi- 
ble by  the  introduction  of  electricity,  but  in  the  future 
there  can  be  no  such  rapid  growth  in  average  traffic  density. 
A  similar  condition  of  affairs  exists  with  regard  to  the 
operations  of  the  Deutsche  Strassenbahn  in  Dresden,  while 
the  systems  of  Breslau  and  Cologne  have  not  yet  installed 
electric  cars,  and  therefore  show  an  undeveloped  traffic 
density.  The  curve  for  the  Dresdener  Strassenbahn  since 
the  introduction  of  electricity  begins  to  approach  the  hori- 
zontal at  a  rapid  rate.  The  Munich  railway  is  now  in- 
creasing rapidly  with  respect  to  traffic  density,  owing  to 
the  small  railway  mileage  combined  with  a  rapid  increase 
in  car  kilometers.  The  line  representing  the  Vienna  sys- 
tem exhibits  special  peculiarities  that  are  noticeable.  Al- 
though it  shows  rapid  fluctuations  as  regards  performance, 
yet  all  values  for  traffic  density,  with  but  four  exceptions, 
lie  on  one  curve.  In  its  middle  portion,  covering  the  period  1884- 
1891,  a  depression  is  observed  that  is  to  be  explained  by  a  decline  in 
traffic  density  and  by  the  extension  of  railway  mileage,  but  other- 
wise it  ascends  in  an  even  manner  to  the  end,  where  it  approaches 
the  limiting  value  as  shown  by  the  horizontal  tendency. 

A  comparison  of  the  absolute  value  of  the  traffic  density  in 
individual  cases  is  also  of  considerable  interest,  even  when  only 
approximate  accuracy  can  be  secured.  With  the  same  number 
of  car  kilometers  the  traffic  density  is  smallest  in  cities  with  large 
suburbs  spread  over  extensive  areas,  while  in  cities  with  a  com- 
plex railway  system  and  large  traffic  it  occupies  a  mean  position. 
The  largest  traffic  density  is  found  in  those  cities  having  com- 
paratively small  suburbs  and  a  railway  system  with  few  branch 
lines.  In  illustration  of  this,  the  following  results  are  given  for 
the  railways  under  discussion,  which  are  based  upon  3,000,000  car 
kilometers:  Cologne,  62  car  kilometers  per  meter  railway  and  SXA 
minutes  car  headway ;  Dresdener  Strassenbahn,  69  car  kilometers 
and  5  minutes  headway;  Berlin,  78  car  kilometers  and  5  minutes 
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headway;  Munich,  100  car  kilometers  and  3.5  minutes  headway; 
Deutsche  Strassenbahn,  100  car  kilometers  and  3.5  minutes  head- 
way; Breslau,  108  car  kilometers  and  3.2  minutes  headway;  Vienna 
113  car  kilometers  and  3.5  minutes  headway.    Of  the  above  rail- 


Munchner  Trambahn 
■+■  Traffic  Density  in  Car  Kilometers 
O  Receipts  (in  pf)  per  Meter  Railway 
anil  per  Car  Kilometer 



4-  +  -+  - 

 9—— 

-% — y 

-1883-87 

7  7 

-1891-93 

111 

7 

1 

Car  Kilometers  in  Millions 

FIG.  3 


Street  Railway  Journal 


way  systems  Cologne  shows  the  least  traffic  density,  which  is  to  be 
ascribed  to  the  extensive  suburbs  lying  outside  the  city  limits,  that 
must  be  served  by  long  lines.    Next  in  order  is  the  Dresdener 

Strassenbahn  with  its  extensive  suburban  branches.  Ber- 
lin in  its  interior  has  a  complex  system,  while  the  sur-  \% 
rounding  parts  are  traversed  by  a  large  number  of  branch 
lines  made  necessary  by  the  rapid  growth  of  population  in 
these  directions.  Greater  traffic  density  is  found  in  Munich, 
with  its  small  suburbs,  and  also  in  Breslau,  which  has  no 
suburban  lines  worthy  of  notice.  The  Vienna  Tramway 
shows  the  greatest  traffic  density  of  all  upon  the  basis  of 
3,000,000  car  kilometers,  and  also  the  greatest  density  in 
an  absolute  sense,  the  value  being  270  car  kilometers  per 
meter  of  railway,  as  compared  with  240  for  the  Grosse 
Strassenbahn. 

Again,  if  we  inquire  as  to  the  number  of  car  kilometers 
each  railway  must  run  to  attain  a  common  traffic  density, 
we  will  find  that,  in  accordance  with  the  size  of  the  sys- 
tem, the  amount  will  be  smallest  for  those  railways  having 
a  large  kilometer  performance.  Upon  a  basis  of  200  car 
kilometers  per  meter  railway,  the  number  of  car  kilometers 
in  Munich  is  about  9.400,000;  in  Dresden  (Dresdener 
Strassenbahn),  about  12,000,000;  in  Vienna,  16, 000, coo;  in 
Berlin,  30,000.000,  and  the  corresponding  lengths  of  rail- 
way are,  for  Munich,  47  km:  Dresden.  6  km;  Vienna,  80 
km.  and  Berlin,  150  km. 

II.   GROSS  RECEIPTS 
The  relation  of  gross  receipts  and  car  kilometers  has 
been  discussed  by  the  writer  in  an  article  appearing  in  the  Electro- 
technische  Zcitschrift*    It  will  suffice  here  to  call  attention  to  Fig 


an  increased  number  of  car  kilometers,  they  decline,  and  the  direction 
then  is  that  of  a  curve  asymptotic  with  a  line  running  parallel  to 
the  abscissa. 

The  receipts  per  car  kilometer  may  be  raised  artificially  by  limit- 
ing the  car  kilometers  run,  but  it  will  fall  again  if  the  number  be 

increased. 

Fig.  3  gives  both  the  traffic  density  and  the  receipts  per  car 
kilometer  of  the  Munich  tramway  compared  with  car  kilometers 
run,  and  shows  very  clearly  the  relations  existing  between  traffic- 
density  and  income.  It  will  readily  be  observed  that  an  increase 
in  the  value  of  the  one  is  accompanied  by  a  decrease  of  the  other, 
but  naturally  the  amount  of  fluctuation  in  receipts  and  traffic 
density  are  not  always  in  the  same  ratio. 

Fig.  4  shows  the  income  of  the  various  railway  systems  in  rela- 
tion to  traffic  density.  When  compared  with  Fig  2,  it  leads  to  the 
remarkable  deduction  that  the  maximum  of  receipts  on  all  the 
lines  under  discussion  lies  between  3.000.000  and  4,000.000  car  kilo- 
meters; this  diagram  establishes  the  following  values  for  traffic 
density  in  times  of  maximum  income:  Dresden  (Deutsche  Strass- 
enbahn), ips  car  kilometers  per  meter  railway  and  3  minutes 
(Dresdener  Strassenbahn),  70  car  kilometers  and  5  minutes  head- 
Vienna,  100  car  kilometers .  and  4.5  minutes  headway;  Dresden 
(Dresdener  Strassenbahn),  70  car  kilometers  and  5  minutes  head- 
way. In  Breslau  and  Cologne  the  maximum  may  not  have  been 
reached;  at  any  rate  the  conditions  are  difficult  to  interpret  owing 
to  the  irregular  development  of  the  operations.    The  maximum 
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2,  and  to  state  the  result  of  this  investigation,  which  may  be  ex- 
pressed as  follows : 

The  receipts  per  car  kilometer  increase  rapidly  at  first  with 
car  kilometers  run,  but  soon  reach  a  maximum,  after  which,  with 

~^~im,  Vol.  11. 
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FIG.  5. — GROSSE  BERLINER  STRASSENBAHN 

of  income  per  car  kilometer  in  these  large  cities  is  attained  with  an 
average  car  headway  of  about  5  minutes. 

Fig.  4  records  the  fact  that  the  lines  entered  upon 
their  development  with  a  traffic  density  of  about  50 
car  kilometers  per  meter  railway  or  with  a  car  head- 
way of  from  7  to  8  minutes.  The  latter  value  corre- 
sponds to  an  actual  average  headway  of  10  minutes 
after  allowing  for  special  trips. 

A  consideration  of  the  absolute  value  of  the  re- 
ceipts per  car  kilometer  is  also  of  interest.  The  re- 
ceipts of  the  Grosse  Berliner  Strassenbahn  exceeds 
those  of  the  other  railways,  but  show  a  more  rapid 
decline  than  in  Munich  and  Vienna ;  they  fall  below 
those  of  the  last-mentioned  city  at  about  the  density 
point  of  200  car  kilometers  per  meter  railway,  and 
below  those  of  Munich  at  about  170  car  kilometers. 

The  maximum  income  of  the  Dresdener  Strassen- 
bahn is  62  Pf.  at  70  km  per  meter,  while  Berlin  and 
Vienna  receive  the  same  income  with  170  car  kilo- 
meters per  meter,  or  2.5  times  the  former.  If  we  as- 
sume the  maximum  income  of  Vienna  corresponding 
to  67  Pf.  and  102  car  kilometers  per  meter  as  a  basis, 
we  will  find  that  the  traffic  density  of  Berlin  must  be 
increased  to  150  car  kilometers,  or  by  50  per  cent,  to 
attain  the  same  income. 

The  average  receipts  for  the  years  under  considera- 
tion are  :  Berlin,  61  Pf.  per  car  kilometer ;  Vienna,  58 
Pf.  per  car  kilometer ;  Munich,  53  Pf.  per  car  kilometer ;  Dresden 
(Dresdener  Strassenbahn),  53  Pf.  per  car  kilometer;  Cologne,  46 
Pf.  per  car  kilometer ;  Breslau,  41  Pf.  per  car  kilometer ;  Hamburg, 
40  Pf.  per  car  kilometer;  Dresden  (Deutsche  Strassenbahn),  32  Pf. 
per  car  kilometer.   Owing  to  the  fact  that  in  most  cases  the  records 
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for  the  last  decade  only  were  available,  the  average  value  as  here 
given  may  be  too  low,  as,  for  example,  that  for  Hamburg. 


III.     OPERATING  EXPENSES. 

It  is  very  difficult  to  collect  reliable  and  satisfactory  statistics  of 

Table  i. — Traction  Costs 


It  should  be  mentioned  that  in  Figs.  5-13  the  number  of  car 
kilometers  run  per  year  is  used  as  the  abscissa;  this  differs  from 
the  method  employed  Ln  Figs.  1  and  2,  but  has  the  advantage  that 
the  diagram  of  each  fiscal  year  is  a  measure  of  the  total  operating 
expenses.    By  this  method,  ^lso,  the  individual  items  of  cost  as 


Years 


1890-  91  ... 

1891-  92  ... 

1892-  93  ... 

1893-  94  ... 

1894-  95  ... 

1895-  96  ... 

1896-  97  ... 

1897-  98  ... 

1898-  99  ... 

1899-  1900 

1900-  01  ... 

Average 


Miinchener  Trambahn  (Pfennige  per  Car  Kilometer.   1  Pf.  =  0.238  Cents.) 


Horse- Power 


Drivers 


4.5 
4.1 
3.8 
4.3 
4.4 
4.6 
4.7 
4.8 
4.9 
5.3 


4.5 


Stable 
Costs 


15.0 
14.3 
14.0 
15.2 
13.4 
13.7 
14.9 
14.8 
14.7 
15.0 


14.5 


Total 


19.5 
18.4 
17.8 
19.5 
17.8 
18.3 
19.6 
19.6 
19.6 
20.3 


19.0 


Steam-Power 


Engineers 
and 
Firemen 


2.4 
3.7 
4.0 
4.3 
4.4 
4.6 
4.4 
4.4 
4.1 
5.0 


4.1 


Materials 


7.0 
5.9 
6.2 
5.9 
5.8 
6.2 
6.7 
H.9 
6.9 
9.5 


Engine 
Mainte- 
nance 


3.8 
2.9 
2.5 
3.5 
8.9 
3.2 
3.1 
2.9 
2.2 
2.6 


3.1 


Total 


13.2 
12.5 
12.7 
13.7 
14.1 
14.0 
14.2 
14.2 
13.3 
17.1 


13.9 


Electric  Power 


Motormen 


4.3 
4.0 
3.9 


3.4 


3.9 


Current 
Costs 


5.9 
5.8 
5.6 
5.0 
4.8 
4.2 


5.2 


Mainte- 
nance 
Power 

Station 


3.3 
3.6 
1.7 
1.6 
2.4 
1.5 

2.2 


Total 


13.4 
12.4 
11.2 
10.3 
11.0 
9.2 

11.3 


Hamburger  Strassen-Eisenbahn 
(Pfennige  per  Car  Kilometer) 


Electric  Power 


Cuirent 

Costs 


4.6 
4.7 
5.0 
5.1 


5.4 


Mainte- 
nance 
Power 

Station 


1.6 
2.2 
2.4 
2.4 
2.1 


Total 
Power 
Costs 


9.3 
6.8 
7.1 
7.4 


operating  expenses,  as  the  methods  of  bookkeeping  in  use  by 
street  railway  companies  are  extremely  varied.  However,  the  writer 

Table  II 

Average  Expenses  and  Coefficients  of  Operations  (Pfennige  per  Car  Kilometer. 
1  Pf.  =  0.238  cents) 


ao 

t> 
U 

tals 

Salaries,  W; 

Power 

Maintenan 
Repairs 

General 
Expenses 

Taxes,  Ren 

Total  Expei 

Coefficient 
Operation 
Per  Cenf 

Clrosse  Berliner  Strassenbahn  

14.0 

11.0 

6.0 

2.0 

0.7 

34.0 

54.0 

13.0 

8.0 

6.0 

3.0 

0.9 

32,0 

59.0 

Hamburger  Strassen-Eisenbahn . 

8.0 

11.0 

5.0 

1.0 

0.4 

29.0 

71.0 

Dresdner  Strassenbahn  

10.9 

9.0 

5.0 

1.3 

1.7 

27.9 

61.8 

9.5 

8.8 

5.0 

1.3 

0.3 

24.5 

72.0 

Breslauer  Stiassenbahn..  

13.0 

8.5 

2.7 

2.4 

0.4 

27.0 

66.0 

Wiener  Tramway   

17.3 

10.4 

7.2 

3.7 

4.8 

43.5 

80.6 

Kolnische  Strassenbahn   

(6.9) 

(15.8) 

5.4 

1.1 

1.1 

30.1 

66.0 

12.2 

9.5 

5.3 

2.0 

1.7 

31.0 

66.3 

has  attempted  to  classify  the  available  material  according  to  a 
uniform  system  under  the  following  heads : 

I.  Salaries — including  all  wages  of  conductors,  inspectors,  etc. 

II.  Power — including  fuel,  maintenance  of  power  station  and 
wages  of  motermen,  or  else  fodder,  hostlers  and  drivers. 

III.  Maintenance  and  repairs. 

IV.  General  expenses. 

V.  Taxes  and  rentals. 

Interest  and  sinking  fund  accounts  are  not  included  among  ex- 
penses as  here  given. 

Upon  the  basis  of  this  classification,  the  evolution  of  expenses 
for  the  eight  street  railway  systems  is  represented  in  Figs.  5-13. 


given  in  the  various  classes  may  be  summed  up  without  such  con- 
fusion as  might  result  if  there  were  no  common  zero  line  for  ab- 
scissa. 

The  evolution  of  expenses  is  subject  to  frequent  fluctuations, 
although  one  might  expect  it  would  have  a  more  regular  course 
than  that  for  incomes.  Apparently  the  fluctuations  in  administra- 
tive economy  have  a  more  direct,  more  extensive  and  inevitable 
influence  upon  the  expenses  of  street  railways  than  upon  the 
receipts,  even  when  managers  have  direct  oversight,  so  far  as  pos- 
sible, of  the  financial  side  of  the  business.  The  general  adminis- 
trative conditions  exercise  a  weighty  influence  upon  almost  all 
departments  of  the  system;  they  stand  in  close  relation  to  the  rates 
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FIG  7.  — HAMBURGER  STRASSENBAHN 
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FIG.  6. — MUNCHENER  STRASSENBAHN 

In  the  case  of  the  Cologne  railway,  the  management  and  power 
costs  could  not  be  separated. 

Table  II.  shows  the  average  operating  expenses  of  each  railway 
as  compared  with  the  absolute  figures,  and  Table  I.  the  actual  trac- 
tion costs  of  the  Munich  railway  subdivided  according  to  horse, 
steam  and  electric  power. 
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FIG.  8.— DEUTSCHE  STRASSENBAHN,  DRESDEN 

of  wages  and  to  the  costs  of  fodder,  coal,  electric  current,  mate- 
rials, repairs,  etc.  There  are  also  other  causes  which  hinder  the 
regular  development  of  expenses  that  are  outside  the  province  of 
the  manager.  For  instance,  the  Breslauer  Strassen-Eisenbahn, 
in  accordance  with  the  terms  of  its  agreement  with  the  city,  has 
undertaken  the  cleaning  of  the  streets,  thereby  assuming  an  addi- 
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tional  expense  burden,  the  amount  of  which  is  largely  dependent 
upon  weather  conditions.  In  this  connection  it  may  be  noted  that 
the  weather  has  a  direct  effect  upon  current  consumption.  Such 
considerations  as  these  show  that,  in  order  to  derive  a  basic  prin- 
ciple for  the  development  of  expenses,  it  is  first  necessary  to  form 


in  Breslau  (1889-1893),  and  in  Vienna  (1893-96).  Increased  ex- 
penditure on  account  of  salaries  and  wages  appears  to  have 
brought  about  this  unusual  condition  in  Berlin,  while  in  the  other 
cities  it  is  to  be  attributed  chiefly  to  failure  of  the  harvests  and  con- 
sequent higher  costs  of  fodder.    The  expenses  of  the  Berlin  rail- 
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FIG.  13 


an  average  rate  by  disregarding  all  fluctuations  that  may  lead  to 
confusion  and  error. 

The  expenses  per  car  kilometer  varies  in  general  with  receipts. 
Expenses  per  car  kilometer  are  subject,  however,  to  frequent, 
sudden  and  temporary  fluctuations ;  they  decrease  with  a  large  in- 
crease in  kilometers  run,  but  with  smaller  increases  they  fluctuate 
and  return  to  a  general  level. 

Taking  up  the  discussion  of  the  individual  railways,  we  find  that 
the  operations  of  the  Grosse  Berliner  Strassenbahn  (Fig.  5)  shows 


way  for  the  year  1900  were  also  abnormally  high  (the  operating  co- 
efficient was  59.6  per  cent  against  53.6  per  cent  in  the  preceding 
year),  although  the  greater  part  of  the  system  had  just  been  in- 
stalled with  electric  power,  thereby  increasing  the  car  kilometers 
run.  The  reason  for  this  unusual  condition  is  to  be  found  in  the 
difficulties  that  are  always  encountered  when  a  large  system  tries 
to  adapt  new  methods  to  its  requirements,  furthermore,  in  the  use 
of  both  accumulators  and  overhead-trolley  cars,  in  changes  of 
traffic  rates,  and  in  the  extension  of  the  railway's  zone  of  opera- 
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FIG.  12.— WIENER  TRAMWAY 


the  most  uniform  development  and  the  most  striking  similarity 
between  the  ratio  of  expenses  per  car  kilometer  and  receipts. 
Munich,  Hamburg,  Dresden  (Dresdener  Strassenbahn)  and  Bres- 
lau also  exhibit  a  similarity  of  conditions  in  this  respect.  Of 
course  there  are  exceptions  to  this  rule  in  periods  of  abnormal 
expenditure.  Such  a  period  is  observed  in  the  case  of  the  Berlin 
railway  from  the  years  1889-1891,  as  shown  by  Figs.  5  and  14;  and 
like  periods  have  been  experienced  in  Munich  (1892-93,  1893-94), 


tions.  In  Hamburg,  on  the  other  hand,  the  expenses  fell  from  33.5 
Pf.  in  1893  to  20.3  Pf.  in  1897,  a  result,  undoubtedly,  of  the  in- 
troduction of  electric  power,  as  the  items  of  salaries  and  general 
expenses  for  this  period  showed  a  decline  of  only  9  per  cent  and 
15  per  cent,  respectively,  compared  with  55  per  cent  for  traction 
costs  and  57  per  cent  for  maintenance. 

Table  I.  gives  an  interesting  comparison  of  traction  costs  for  the 
Munich  railway  under  horse,  steam  and  electric  installation.  The 
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tabulation  of  the  data  was  made  under  extremely  favorably  condi- 
tions by  reason  of  the  uniform  system  of  accounting  and  identity 
of  management.  The  average  traction  costs  during  a  period  of  10 
years  for  horse-power  were  19  Pf.,  for  steam-power  14  Pf.;  with 
electric  power  during  a  period  of  6  years  the  costs  were  11  Pf.,  or 
only  58  per  cent  of  the  costs  for  horse-power.  The  average  cost 
of  electric  current  was  5.2  Pf.  and  of  maintenance  of  power  station 
2.2  Pf.,  making  7.4  Pf.  altogether,  as  compared  with  14.5  Pf.  for 
stable,  fodder  and  general  supplies  with  horse-power.  Such  a 
comparison  of  data  taken  from  actual  practice  goes  to  show  that 
the  introduction  of  electric  power  in  a  railway  system  should  bring 
about  great  economies.  Unfortunately,  there  have  been  many  in- 
stances where  the  returns  with  electric  power  were  not  so  satisfac- 
tory. The  cause  for  such  failures,  if  not  traceable  to  errors  in 
management,  will  be  found  in  the  assumption  of  abnormal  financial 
burdens  upon  the  part  of  the  company  as  a  result  of  a  lowering 
of  traffic  rates,  or  an  extension  of  the  field  of  operations  out  of 
proportion  to  increment  in  earning  power,  or  of  increased  taxes 
and  rentals. 

In  Fig,  13  the  total  expenses  in  pfennigs  per  kilometer  are  given, 
from  which  a  comparison  may  be  made  as  to  the  absolute  posi- 
tion of  the  various  companies  in  this  respect.  It  will  be  observed 
that  Vienna  stands  first  on  the  list,  but  some  allowance  must  be 
made  for  the  higher  standard  of  valuations  prevailing  in  that  city 
as  compared  with  German  cities. 

In  Table  II.  the  average  operating  costs  of  the  eight  different  rail- 
ways are  given,  itemized  as  follows:  Salaries  and  wages,  12.2  Pf.; 
fodder  and  current,  9.5  Pf. ;  repairs,  5.3  Pf. ;  general  expenses,  2.0 
Pf. ;  taxes  and  rentals,  1.7  Pf.  According  to  these  figures,  the  item 
of  salaries  and  wages  composes  40  per  cent  of  the  total  operating 
costs,  power  31  per  cent,  maintenance  17  per  cent,  general  ex- 
penses 6.5  per  cent  and  taxes  5.5  per  cent. 

Finally,  in  Fig.  14,  some  of  the  statistical  details  in  regard  to  the 
operations  of  the  Grosse  Berliner  Strassenbahn  are  graphically 
represented,  and  a  consideration  of  them  will  enable  the  reader 
to  derive  other  relations  not  directly  shown. 


Notes  on  Massachusetts  Railroad  Commissioners'  Bridge 
Specifications 


The  Massachusetts  Railroad  Commission  has  adopted  a  new  set 
of  specifications  for  bridges  carrying  electric  railways.  The 
specifications  were  drawn  by  Prof.  George  F.  Swain,  bridge  en- 
gineer to  the  Commission,  and  contain  many  interesting  features 
of  design.    Some  of  the  more  important  details  follow: 

Yellow  pine  is  recommended  for  all  wooden  bridges,  and  rolled 
medium  or  soft  steel  for  all  main  parts  of  metal  bridges.  Piles 
may  be  oak,  pine  or  chestnut. 

Clearance  shall  be  at  least  6l/2  ft.  on  each  side  of  the  center  of 
all  straight  track  at  a  height  of  10  ins.  above  the  rail.  Where 
tracks  are  curved  the  clearance  is  calculated  on  the  basis  of  a  45- 
ft.  car,  width  8  ft.  and  distance  between  truck  centers  20  ft.  The 
lower  edge  of  the  running  board  must  be  at  least  9  ins.  inside  of 
any  girder  and  at  least  6  ins.  above  it.  All  through  bridges  must 
have  a  head  room  above  the  rail  top  of  at  least  15  ft.  for  a  width 
of  6  ft.  over  the  railway  track.  The  width  between  truss  centers 
must  not  be  less  than  5  per  cent  of  the  span. 

Ties  are  to  be  of  hard  pine,  minimum  dimensions,  5  ins.  x  7  ins. 
x  10  ft.  long  for  single  track,  maximum  clear  spacing  8  ins. 
Wooden  guard  timbers  6  ins.  x  6  ins.  must  be  bolted  to  every  third 
tie  by  a  %-in.  bolt,  to  keep  the  ties  in  place. 

To  prevent  a  derailed  truck  from  running  far  from  the  track, 
even  if  it  is  derailed  before  reaching  the  bridge,  inside  guard  rails 
shall  be  provided,  of  the  same  form  and  height  as  the  track  rails, 
extending  50  ft.  beyond  the  bridge  and  coming  to  a  point  in  the 
track  center.  The  guard  rails  must  be  extended  around  a  curve 
if  the  approach  is  not  of  easy  curvature  or  tangent.  These  rails 
shall  be  8  ins.  clear  inside  the  track  rails  and  spiked  to  every  tie. 
Outer  rail  elevation  must  be  provided  on  curves. 

In  the  case  of  combined  highway  and  electric  railway  bridges 
the  ties  must  be  6  ins.  x  6  ins.  x  10  ins.  spacing,  8  ft.  long,  with  at 
least  2  ins.  planking,  minimum  dimensions. 

For  single  spans  the  following  types  of  structure  shall  be 
adopted  unless  peculiar  circumstances  prevent,  viz.: 
Span  Feet  Structure 
Up  to     20   Wooden  stringers  or  rolled  beams. 
20 —  30    Rolled  beams  or  plate  girders. 
30 —  70    Plate  girders. 
70 — 100    Plate  girders  or  riveted  trusses. 
100 — 125    Riveted  trusses.  ' 
125 — 200   Riveted  or  pin  trusses. 
Over    200    Pin  trusses.  : 


Pony  trusses  are  to  be  avoided  when  possible.  In  special  cases 
the  board  will  allow  them  in  70-ft.  to  90-ft.  spans.  Trestles  may 
have  bents  of  piles,  framed  timbers  or  steel  with  stringers,  as  per 
above  table.  Plans  must  show  all  details,  dimensions  figured, 
name  of  railway,  location  of  structure,  what  it  crosses  and  material 
used. 

In  calculating  the  structure  weight,  timber  shall  be  taken  as  4^ 
lbs.  per  foot  board  measure;  rails,  guard  rails,  spikes  and  bolts  at 
not  under  100  lbs.  per  linear  foot  of  each  track,  and  the  total 
weight  of  floor  above  stringers  at  not  less  than  300  lbs.  per  run- 
ning foot  for  each  track.  Stringer  spans  and  floor  systems  of  all 
trusses  and  girders  must  be  proportioned  to  carry  cars  of  either 
of  the  following  types: 

(a)  A  double-track  car,  loaded,  weight  30  tons;  total  wheel 
base  17  ft;  each  truck  wheel  base  4  ft. 

(b)  A  double-truck  car,  loaded,  weight  40  tons;  total  wheel 
base  25  ft. ;  wheel  base,  each  truck,  5  ft. 

In  highway  bridges  the  following  additional  loads  shall  be  as- 
sumed on  the  highway  floor: 

City  bridges.  One  hundred  pounds  per  square  foot  of  surface; 
roadway  and  sidewalks  or  a  concentrated  load  of  20  tons  on  two 
axles  12  ft.  apart.  For  trusses  or  girders,  100  lbs.  per  square  foot 
floor  surface  for  spans  up  to  100  ft.;  80  lbs.  for  spans  over  200  ft., 
intermediate  spans  in  proportion.  The  uniform  load  is  to  cover  the 
floor  within  2  ft.  of  the  rails. 

Suburban  bridges.  For  floor  and  supports,  100  lbs.  per  square 
foot  or  concentrated  load  of  12  tons  on  two  axles  8  ft.  apart,  as 
described  under  city  bridges.  For  trusses  or  girders,  80  lbs.  per 
square  foot  of  floor  surface  for  spans  up  to  100  ft.,  and  60  lbs.  for 
spans  of  200  ft.  or  over. 

Light  country  highway  bridges.  Floor  and  supports,  80  lbs. 
per  square  foot.  Trusses  and  girders,  80  lbs.  per  square  foot 
spans  up  to  75  ft.,  and  50  lbs.  for  spans  of  200  ft.  or  over. 

All  parts  of  a  highway  bridge  floor  must  carry  a  15-ton  road 
roller  having  three  wheels,  with  6  tons,  4.5  tons  and  4.5  tons  on 
each  roller.  Width  of  front  roller  4  ft.,  and  each  rear  roller  20 
ins.,  5  ft.  center  to  center  and  11  ft.  center  to  center  front  to  rear 
roller. 

The  added  percentage  to  allow  for  vibration  of  live  loads  is: 

Per  Cent 

Floor  beams  and  stringers   25 

Floor  beam  hangers   40 

All  counters   40 

For  other  truss  members  and  main  girders: 

When  loaded  length  is  20.  ft  or  less   25 

When  loaded  length  is  200  ft.  or  more   10 

Intermediate  lengths  are  proportional. 

A  lateral  force  of  50  lbs.  per  square  foot  on  unloaded,  and  30 
lbs.  per  square  foot  of  loaded  structure  shall  be  provided.  The 
pressure  on  a  surface  10  ft.  high  and  40  ft.  long  is  to  be  considered 
the  moving  load  upon  a  car  of  type  (b). 

Centrifugal  force  on  curves,  10  lbs.  per  running  foot  per  degree 
acting  s  ft.  above  base  of  rail. 

A  longitudinal  force  of  15,000  lbs.  applied  at  the  top  of  the  rail 
shall  be  considered  as  the  force  due  to  traction  or  application  of 
brakes. 

The  maximum  allowable  stress  in  any  piece  from  vertical  loads 
and  impact  shall  not  exceed: 
On  timber: 

Long-leaved  yellow  pine:  Pounds 

Tension   1,500 

Bending   1,200 

Bending  on  ties  1,000 

Shearing  along  grain   80 

Compression  along  grain   400 

W 

Compression  columns   1,000 — — ^ — 

where  I  =  length  of  column  in  inches  and  d  —  least  transverse 
diameter  in  inches. 

For  spruce  or  chestnut,  two-thirds  of  the  above  figures. 

For  white  oak,  use  the  same  as  for  yellow  pine  in  tension,  shear- 
ing and  compression  across  grain,  and  two-thirds  that  for  yellow 
pine  in  bending  and  on  columns. 

The  stress  on  medium  steel  shall  not  exceed: 

Pounds 

Tension,  on  net  section  16,000 

Shearing   12.000 

Compression  »   16,000 

i  P 

1  +   j~ 

20,000  a- 

where  1  =  length  of  piece  in  inches  from  center  to  center  of 
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connection,  r  =  radius  of  gyration  in  inches  around  axis  of  bend- 
ing. 

Pounds 

Bearing  on  pins,  or  on  area  equal  to  thickness  of  piece  X 


pin  diameter  22,000 

Bending  on  pins,  at  centers  of  bearing  surfaces  24,000 

On  rollers,  per  linear  inch,  d  =  diameter  in  inches  of  the 

roller    obod 

Rollers  on  drawbridges,  per  linear  inch   40od 

Stresses  on  soft  steel  shall  not  exceed  9-10  of  those  on  medium 
steel. 

Stresses  on  rivet  steel: 
Shop  rivets,  power  driven:  Pounds 

Shearing   11,000 

Bearing,  when  area  is  enclosed  between  other  pieces  20,000 

Bearing,  when  area  is  not  enclosed  18,000 


For  field-driven  rivets  these  stresses  shall  be  reduced  25  per 
cent  if  hand-driven,  and  10  per  cent  if  power-driven. 

Bed-plate  pressure  upon  masonry,  including  impact,  shall  not 
exceed  400  lbs.  per  square  inch.  Dead  load  shall  be  increased  10 
per  cent  on  swing  bridges. 

Compression  pieces  of  medium  steel  shall  be  figured  upon  the 
following  basis: 

P  /        i    f  \  , 

t  —  ,    H  --r  I  where 

A  \        15,000  r*  J 

t  =  compression  stress  in  pounds  per  square  inch. 
P  =  total  compression. 
A  =  gross  area. 

No  material  shall  be  less  than  5-16  in.  thick,  except  for  fillers. 
Webs  of  channels  may  be  Y%  in.  In  case  of  a  bridge  over  a  steam 
railroad,  this  limit  shall  be  Y&  in.  for  all  material  below  the  floor, 
including  the  lower  chord.  Minimum  for  gusset  plates,  Y&  in. 
The  minimum  size  of  angles,  except  for  fence  rails,  etc.,  shall  be 
2Y2  ins.  x  2^2  ins.  x  5-16  in.  No  piece  shall  have  a  less  area  than 
Yx  sq.  in.    Three-quarter-in.  or  %-in.  rivets  are  recommended. 

The  length  of  a  compression  member  between  supports  in  any 
direction  shall  not  exceed  100  times  its  radius  of  gyration  about 
an  axis  perpendicular  to  that  direction.  Avoid  adjustable 
members. 

Single-lattice  bars  shall  have  a  thickness  of  at  least  2Y2  per  cent 
and  double  bars  connected  by  rivet  at  the  intersection  of  at  least 
1  2-3  per  cent  of  the  distance  between  rivets  connecting  them  to 
the  member,  in  no  case  less  than  5-16  in.  Their  width  recom- 
mended is: 

For  15-in.  sections,  or  built  sections  with  3^-in.  and  4-in. 

angles   2Y2  ins. 

For  12-in.,  10-in.,  9-in.,  8-in.  and  7-in.  channels,  or  built  sec- 
tions with  3-in.  or  2z/2-in.  angles  2%.  ins. 

The  pitch  of  rivets  in  the  direction  of  the  stress  shall  not  ex- 
ceed 6  ins.  At  the  end  of  compression  members  the  stress  shall 
not  exceed  four  rivet  diameters  for  a  length  equal  to  twice  the 
width  of  the  member. 

The  distance  from  the  edge  of  any  piece  must  be  not  less  than 
one  and  one-half  times  the  rivet  diameter,  nor  exceed  eight  times 
the  plate  thickness,  and  the  distance  between  centers  of  rivet  holes 
shall  not  be  less  than  three  rivet  diameters.  All  lateral  and  sway 
bracing  shall  preferably  be  made  in  shapes  which  can  resist  both 
tension  and  compression.    Hexagonal  nuts  are  required. 

Expansion  and  contraction  corresponding  to  a  variation  of  150 
degs.  F.  must  be  provided  for.  All  bridges  over  80  ft.  long 
shall  have  hinge  bolsters  at  both  ends,  and  at  one  end  rests  of 
turned  friction  rollers,  running  between  planed  surfaces.  Roller 
diameters  must  be  at  least  3  ins.  For  bridges  under  80  .ft.  one 
end  shall  be  free  to  move  upon  smooth  surfaces. 

In  wooden  structures,  such  as  pile  bridges,  each  bent  must  be 
braced  laterally  if  the  height  from  ground  to  rail  base  exceeds 
10  ft.,  with  longitudinal  bracing  if  this  height  exceeds  15  ft.  In 
pile  and  trestle  bridges,  if  several  stringers  are  used  under  each 
rail  they  must  break-joint  over  the  bents  and  be  bolted  to- 
gether. 

In  proportioning  toller-beam  siring  rs  the  allowable  stress  shall 
be  16,000  lbs.  only  when  the  ratio  of  unsupported  length  to  flange 
width  does  not  exceed  20;  if  this  ratio  is  70,  the  allowable  stress 
shall  be  8000  lbs.,  intermediate  values  in  proportion.  The  depth 
of  a  rolled  beam  shall  be  not  less  than  5  per  cent  of  its  span. 
Double  beams  shall  be  bolted  together  with  cast-iron  separators 
every  6  ft.  Webs  of  rolled  beams  shall  not  be  less  than  5-16  in. 
thick. 

In  proportioning  the  flanges  of  plate  girders  one-eighth  of  the 
gross  area  of  the  web  may  be  considered  available  in  each  flange. 
Plate  girder  webs  must  have  a  minimum  thickness  of  5-16  in. 

Web  stiffeners  for  plate  girders  must  be  at  such  distances  apart 
that  the  total  shearing  stress  per  square  inch  on  the  gross  area  of 


the  web,  including  impact,  shall  not  exceed 

12,000 

1  +  1  IT 
3000  f 

where  t  —  thickness  of  web  in  inches. 

d  =  clear  distance  between  stiffeners. 

The  maximum  clear  distance  between  stiffeners  shall  not  exceed 
5  ft.  The  maximum  pitch  of  rivets  in  stiffeners  shall  be  6  ins.  The 
minimum  dimensions  of  web  stiffeners  shall  be  8-in.  x  3-in.  x  5-16- 
in.  L's.  In  deck  girders  the  load  of  an  axle  is  considered  distributed 
equally  over  three  ties. 

Web  members  of  riveted  trusses  must  be  double  and  symmetri- 
cally connected  at  the  chords.  For  upper  chords  and  end-post 
connections  a  T-shape  will  not  be  allowed. 

Members  of  pin  trusses  coming  together  at  a  pin  shall  be 
closely  packed,  and  all  vacant  spaces  filled  with  wrought-iron 
filling  rings. 

Steel  trestle  bents  shall,  if  possible,  be  composed  of  two  support- 
ing columns  united  in  pairs  to  form  towers;  each  tower  to  be 
thoroughly  braced,  struts  being  between  the  column  feet,  the  latter 
being  anchored,  and  capable  of  resisting  double  the  specified  wind 
forces.  Tower  footings  must  be  planed  on  all  bearing  surfaces 
and  anchored  to  allow  for  expansion.  Stringers  and  towers  may 
be  riveted  together  provided  allowance  is  made  at  least  every 
100  ft.  for  expansion.  All  riveted  work,  except  steel  over  5-8  in. 
thick,  shall  be  punched  with  holes  1-16  in.  larger  than  the  rivet 
size.  Holes  in  the  thicker  steel  are  to  be  punched  1-16  in.  smaller 
than  the  rivet,  and  drilled  or  reamed  to  a  diameter  Y&  in.  larger 
than  the  punched  holes.  No  variation  greater  than  1-64  in.  for 
every  20  ft.  will  be  allowed  in  the  length  between  centers  of 
pin  holes.  Clearance  between  pins  and  holes  shall  be  .02  in.  for 
pins  up  to  ZY2  ins.  diameter,  and  gradually  increased  to  1-32  in.  for 
pins  6  ins.  in  diameter  or  over. 

Although  the  board  has  no  power  to  supervise  manufacture, 
testing,  erection  or  painting,  its  recommendations  of  steel  are 
complete.   The  general  characteristics  are  as  follows: 

Steel  to  be  open-hearth  process,  with  a  maximum  percentage  of 
.06  sulphur,  .9  manganese;  in  basic  open-hearth  steel,  not  over 
.05,  nor  in  acid  open-hearth  more  than  .08  (.05  for  rivets)  per 
cent  of  phosphorus.  Test  pieces  to  be  at  least  10  ins.  long  and 
Y2  sq  in.  in  section.  Rivet  steel  shall  have  an  ultimate  strength  of 
48,000-58,000  lbs.  per  square  inch,  an  elastic  limit  not  less  than  one- 
half  the  ultimate  strength  and  26  per  cent  elongation  in  8  ins.  A 
bar  Y\  m-  in  diameter  must  bend  180  degs.  cold,  flat  on  itself  with- 
out sign  of  fracture  outside  the  bent  portion.  Soft  steel :  52,000-62,- 
000  lbs.  tensile  strength,  50  per  cent  elastic  limit,  elongation  25 
per  cent  in  8  ins.  and  bending  as  in  rivet  steel.  Medium  steel: 
tensile  strength  60,000-70,000  lbs.  per  square  inch,  and  22  per  cent 
elongation  in  8-in.  piece.    Bending  as  above. 

Punched  rivet  holes  pitched'  two  diameters  from  a  sheaved 
edge  must  stand  drifting  until  the  diameter  is  one-third  larger 
than  the  original  hole  without  cracking  the  metal.  Steel  eye-bars 
must  show  not  less  than  10  per  cent  elongation  in  the  bar  body, 
and  must  not  break  in  the  head.  Pins  up  to  7  ins.  diameter  must 
be  rolled,  and  if  exceeding  7  ins.  shall  be  forged  under  a  steel 
hammer  striking  a  blow  of  at  least  5  tons. 

Steel  castings  shall  be  made  of  open-hearth  steel,  containing 
from  .25  per  cent  to  .40  per  cent  carbon  and  not  over  .08  per  cent 
phosphorus.  Cast-iron  test  bars  loaded  in  the  middle  between 
supports  12  ins.  apart  shall  bear  2500  lbs.  or  over  and  deflect  .15 
in.  before  rupture  when  tested  in  the  rough  bar. 

Instructions  follow  as  to  painting,  inspection,  erection  and 
final  test. 

 »♦«  

Rail-Bonds  on  the  Baltimore  &  Ohio  Belt  Line 


The  Baltimore  &  Ohio  Railroad  has  recently  placed  orders  for 
plastic  plug  bonds,  to  be  used  on  all  rail-joints  on  its  belt  line.  It 
is  well  known  that  this  is  the  severest  electric  railway  service  in 
the  world,  as  a  large  number  of  heavy  trains,  including  freight 
trains,  are  hauled  by  electric  locomotives  every  day  through  the 
tunnel,  and  the  return  current  varies  from  1200  amps,  to  2400 
amps.  The  track  is  new  100-lb  T-rail,  with  heavy  angle-plates. 
The  plastic  plug  bonds,  which  when  first  applied  had  a  conductiv- 
ity equal  to  one-half  that  of  the  100-lb.  rail,  still  held  about  the 
same  as  when  put  in.  This  type  of  bond  has  consequently  been 
adopted  as  a  standard  for  this  service,  except  that  the  bonds  will 
be  i]4  ms-  in  diameter,  which  will  give  practically  the  full  con- 
ductivity of  the  rail.  The  experience  in  Baltimore,  in  the  opinion 
of  the  engineers  in  charge  there,  indicates  that  the  plastic  bond  is 
superior  for  that  particular  service  to  any  other  type  of  bond. 


April  5,  1902.] 


STREET  RAILWAY  JOURNAL. 


445 


Power  Brakes  for  Electric  Cars 


When  electricity  began  to  be  used  as  a  motive  power  for  urban 
and  interurban  transportation  the  heavier  cars  and  increased  speeds 
that  were  adopted  soon  created  a  demand  for  a  quicker  and  more 
reliable  method  of  stopping  than  that  provided  by  hand  brakes. 
The  steam  roads  had  previously  spent  much  time  and  vast  sums  of 
money  in  experimenting  with  various  forms  of  power  brakes  and 
had  universally  adopted  the  air  brake  as  the  most  successful  for 
their  purpose.  Notwithstanding  this  fact,  various  forms  of  friction, 
hydraulic,  electric  and  air  brakes,  many  of 
which  have  been  tried  and  discarded  by  the 
steam  roads,  were  tried  on  electric  cars.  Few 
of  these  ever  reached  the  stage  of  practical 
use,  however.  One  after  another  has  been 
eliminated,  until  to-day,  just  as  in  the  case  of 
the  steam  roads,  the  air  brake  is  in  use,  with  a 
very  few  exceptions,  on  the  cars  of  all  electric 
roads  that  have  adopted  power  brakes  of  any 
kind. 

A  number  of  different  forms  of  air  brakes  in 
which  axle-driven  compressors  were  used  were 
brought  out  between  1889  and  1895,  including 
the  one  invented  and  patented  by  N.  A.  Chris- 
tensen.  The  Christensen  equipments  were  in- 
stalled and  operated  with  entire  satisfaction  mi 
cars  of  the  Citizens'  Railway  Company,  of  De- 
troit, Mich.,  in  the  summer  of  1893,  and  later 
on  cars  of  numerous  other  roads.  Mr.  Chris- 
tensen, however,  saw  the  necessity  of  some- 
thing better  than  axle-driven  compressors,  and 
in  April,  1896,  his  first  independent  motor- 
driven  air-compressor  was  put  in  operation  on 
me  of  the  cars  of  the  Metropolitan  West  Side 
Elevated  Railway  Company  in  Chicago.  An 
automatic  governor  was  also  supplied,  which 
was  arranged  to  open  the  circuit  of  the  motor 
as  soon  as  the  pressure  reached  a  prede- 
termined maximum  and  to  close  it  when  the 
pressure  was  reduced  to  a  predetermined 
minimum.  This  first  equipment  was  a  complete 
success,  and  other  similar  apparatus  was  soon 
installed  in  various  parts  of  the  country. 

The  Christensen  Engineering  Company  was 
organized  in  the  early  part  of  1897,  and  the 

company's  manufacturing  facilities  were  increased  from  time  to 
time  until,  in  1899,  land  was  purchased  adjoining  River  Park,  Mil- 
waukee, and  upon  this  ground  a  co'mplete  new  plant  has  been 
erected.  No  expense  has  been  spared  in  supplying  the  works  with 
the  most  modern  equipment  obtainable.  The  site  upon  which  the 
plant  is  located  contains  about  10  acres  and  is  between  the  Mil- 
waukee River  and  the  tracks  of  the  Chicago  &  Northwestern  Rail- 
way, affording  remarkably  convenient  facilties  for  shipping. 

The  rapidity  with  which  the  authorities  of  electric  railways  have 
recognized  the  value  of  the  Christensen  independent  motor-driven 
compressor  is  indicated  by  the  fact  that  over  95  per  cent  of  all  the 


pinion  mounted  on  the  extended  end  of  the  armature  shaft  of  the 
motor.  The  latter  is  mounted  directly  above  the  compressor,  the 
motor  base  forming  a  top  cover  for  the  compressor.  This  arrange- 
ment enables  all  the  working  parts  to  be  run  in  oil.  The  suction 
and  discharge  valves  are  of  seamless  cold-drawn  steel  and  are  in- 
terchangeable one  with  the  other  and  separately  accessible.  The 
armature  bearing  at  the  pinion  end  is  so  arranged  that  it  is  con- 
stantly lubricated  by  the  oil  within  the  casing  of  the  compressor, 
and  is  provided  with  an  automatic  overflow  arrangement.  The 
brush  holder  of  the  motor  is  of  the  simplest  possible  construction 
and  is  provided  with  an  instantaneous  tension  adjustment.  The 


FIG.  2— AUTOMATIC  GOVERNOR  FOR  CHRISTENSEN  MOTOR- 
DRIVEN  COMPRESSOR 


electric  roads  that  have  adopted  power  brakes  of 
equipped  with  the  Christensen  apparatus,  and  there 


any  kind  are 
now  over 

5000  equipments  in  daily  service. 

The  following  detail  description  of  the  compressor  used  with 
these  equipments  will  be  of  interest  to  many  of  our  readers.  The 
motor  and  compressor  combined,  as  shown  in  Fig.  1,  consist  of  a 
series-wound  motor  and  a  duplex,  single-acting  compressor  pro- 
vided with  two  pistons  which  are  connected  by  wrist-pins  to  the 
connecting  rods  engaging  with  the  crankshaft.  This  crankshaft  is 
mounted  in  bearings  provided  in  the  case,  the  extended  end  of  the 
crankshaft  carrying  a  helical  gear  which  engages  with  a  helical 


FIG.  I. — CHRISTENSEN  MOTOR-DRIVEN  COMPRESSOR 

armature  bearings  are  so  designed  that  it  is  impossible  for  oil  to  get 
into  the  armature.  The  combined  machine  is  of  extreme  simplicity, 
requiring  a  minimum  amount  of  attention,  as  there  are  only  two 
places  for  oiling,  one  being  the  main  casing  of  the  compressor  and 
the  other  being  the  oil  well  on  the  armature  bearing  at  the  com- 
mutator end,  both  of  which  need  replenishing  only  at  long  intervals. 
The  helical  form  of  gear  is  very  much  more  durable  than  ordinary 
gears  and  practically  eliminates  noise. 

The  Christensen  governor,  shown  in  Fig.  2,  consists  of  an  ordi- 
nary Baurdon  pressure  gage  mechanism  with  a  special  hand, 
which,  upon  coming  in  contact  with  a  conducting  stud  at  the  posi- 
tion of  minimum  pressure,  allows  current  to  flow  through  a  magnet 
coil  which  is  provided  with  a  plunger,  to  which  the  contact  pieces 
for  the  motor  circuit  are  attached,  thereby  starting  up  the  motor. 
As  soon  as  the  hand  strikes  the  maximum  stud,  current  will  pass 
through  a  second  solenoid  magnet,  thereby  pulling  the  magnet 
plunger  in  the  opposite  direction  and  opening  the  motor  circuit. 
By  this  mechanism  it  is  possible  to  get  a  close  margin  between 
maximum  and  minimum  pressures.  This  margin  is  readily  adjusted 
by  moving  the  contact  studs  away  from  or  toward  each  other. 

The  details  of  the  accessory  apparatus  have  been  as  carefully  de- 
signed and  accurately  constructed  as  the  compressor  and  governor. 

Cars  supplied  with  the  Christensen  air  brake  equipments  are  al- 
ways under  perfect  control :  quick  stops  can  be  made,  accidents 
prevented  and  schedule  speeds  increased  ;  flat  wheels  are  prev  ented 
and  life  of  cars  and  brake-shoes  greatly  increased. 

The  economy  of  air  brakes  was  clearly  shown  recently  by  tests 
made  upon  two  cars  of  equal  weight  and  size,  operating  on  the 
same  road,  at  the  same  time  under  equal  conditions,  excepting  that 
one  was  equipped  with  a  Christensen  motor-driven  compressor  air 
brake  and  the  other  with  hand  brakes  only.  The  results  showed  that 
the  former  used  from  10  per  cent  to  18  per  cent  less  power  than  the 
latter.  This  was  caused  by  the  motorman  of  the  hand  brake  car 
dragging  his  brake-shoes  and  was  due  to  the  almost  universal  prac- 
tice of  motormen  holding  their  brake  handles  in  such  a  position 
that  they  can  quickly  apply  the  brake  when  approaching  curves  or 
running  through  crowded  streets. 

The  policy  of  the  Christensen  Company  from  (lie  start  has  been 
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not  to  place  any  device  upon  the  market  until  it  has  been  perfected 
and  proved  reliable  and  durable  in  long,  thorough  and  severe  tests 
under  the  conditions  it  will  meet  in  actual  service ;  in  other  words, 
the  company,  and  not  the  customer,  pays  for  the  experimental  work. 

That  this  policy  is  recognized  and  appreciated  is  indicated  by  the 
fact  that  orders  approximating  1200  independent  motor-driven 
Christensen  equipments  have  been  received  since  the  first  of  the 
present  year.  These  include  several  large  foreign  orders,  among 
which  is  a  second  order  from  Sydney,  Australia,  for  fifty  equip- 
ments. 

The  Christensen  equipments  are  now  in  use  in  England,  Ger- 
many, Sweden,  Norway,  Russia,  Australia,  Africa,  and,  in  fact, 
wherever  electricity  has  been  adopted  as  a  motive  power  for  cars. 




Interurban  Cars  with  Side  Entrances 


The  injudicious  us 
forms  of  automatic 


An  Oil  Saver 

2  of  ordinary  oil  cans,  as  well  as  some  special 
lubricators,  provides  no  uncertain  opportuni- 


The  St.  Louis  Car  Company,  St.  Louis,  Mo.,  delivered  recently 
to  the  Oneonta,  Cooperstown  &  Richfield  Springs  Railway  Com- 
pany, Oneonta,  New  York,  several  interurban  cars,  somewhat 
different  from  those  ordinarily  used.  By  referring  to  the  accom- 
panying engraving  it  will  be  noticed  that  entrance  for  passengers  is 
at  the  center  of  the  car,  on  one  side  of  which  is  the  ladies'  com- 
partment, on  the  other  is  the  smoking  compartment,  and  also  a 
compartment  for  baggage.  The  extreme  length  of  car  is  56  ft.,  the 
width  9  ft.  The  ladies'  compartment  is  20  ft.  long,  with  the  motor- 
man's  cab,  3  feet  long,  partitioned  off.  There  are  twelve  seats 
in  this  compartment  made  by  the  St.  Louis  Car  Company  of  Walk- 
Over  pattern,  covered  with  plush.  It  is  also  provided  with  water- 
cooler,  toilet  room  and  hot  water  heater. 

The  smoking  compartment  is  13  ft.  in  length  and  furnished  with 
ten  Walk-Over  seats.  The  baggage  compartment  is  separated  from 
that  of  the  smokers ;  it  is  10  ft.  in  length  and  has  sliding  doors  on 


LONG  COMBINATION  CAR  FOR  INTERURBAN  SERVICE 


ties  for  great  wastefulness  of  lubricating  oils.  The  device  here- 
with illustrated  in  two  different  forms  for  economically  applying 

oil  to  working  parts  is  re- 
puted to  have  had  its  origin 
in  an  operating  department 
of  pronounced  wasteful- 
ness, that  of  mine  car 
wheels,  but  its  advantages 
adapt  it  to  all  cases  where 
lubricants  are  required. 
The  oiler,  which  is  the  im- 
proved Tormay  oiler,  made 
by  the  Ironsides  Company, 
of  Columbus,  consists  of  a 
central  working  barrel,  con- 
taining a  plunger  and  sur- 
rounded by  an  oil  reservoir. 
Openings  in  the  working 
barrel,  sealed  or  unsealed, 
according  to  the  position 
of  plunger,  communicate 
with  ahe  oil  reservoir. 
The  stroke  of  the  plunger 
is  adjustable,  to  govern  the 
quantity  of  oil  forced  dur- 
ing each  operation.  When  not  in  use  its  contents  are  not  only 
preserved  from  leakage,  but  also  protected  from  dust  and  other  im- 
purities. 


NOVEL  OIL  CANS 


Overhead  Line  Material 


The  firm  of  C.  J.  Harrington,  New  York  City,  has  recently  pur- 
chased the  entire  insulating  plant  of  a  prominent  manufacturer  in 
New  York  State,  which  enables  it  to  manufacture  its  own  overhead 
material,  which  will  consist,  therefore,  of  the  highest  grade  insula- 
tion and  metal.  The  company  will  be  prepared  to  furnish  overhead 
material  of  any  type,  and  will  guarantee  the  insulating  qualities  to 
be  equal  to  any  now  in  the  market.  The  factory  contains  the  most 
improved  machinery  for  this  purpose,  and  a  large  stock  will  be  kept 
on  hand,  so  that  quick  deliveries  can  be  made. 


both  sides.  The  center  platform  is  4  ft.  wide,  with  double  steps 
on  both  sides;  the  passenger  compartments  open  on  this  plat- 
form by  single  sliding  doors.  The  interior  finish  is  cherry,  with 
solid  bronze  trimmings.  The  sash  are  in  two  sections ;  the  upper 
stationary,  while  the  lower  drops  to  the  arm  rails,  which  are  pro- 
vided with  a  casing  covering  the  sash  pocket  when  the  sash  is 
lowered. 

The  car  is  mounted  on  double  trucks,  M.  C.  B.  type,  also  made 
by  the  St.  Louis  Car  Company.  These  trucks  are  equipped  with 
double-plate  wheels,  made  especially  for  heavy,  high-speed  work. 
All  the  cars  have  air  brakes,  made  by  the  Christensen  Engineering 
Company,  Milwaukee,  and  every  other  accessory  which  is  required 
by  the  ideal  interurban  car.  Gates  are  placed  on  both  sides  of 
the  central  platform,  so  that  passengers  may  pass  from  one  com- 
partment to  the  other  with  perfect  safety.  This  is  an  ideal  in- 
terurban equipment,  and  has  proved  very  popular. 

 ♦♦♦  


Brake-Shoe  Company 


The  American  Brake-Shoe  &  Foundry  Company  has  been  organ- 
ized, with  temporary  offices  at  26  Cortlandt  Street.  New  York  City, 
to  take  charge  of  the  sales  of  the  following  well-known  types  of 
brake-shoes.  The  Sargent  Skeleton  Steel,  the  Diamond  "S,"  the 
Skeleton  Steel  Insert,  the  Lappin  Steel  Back,  the  Streeter  Steel 
Back,  the  Corning  and  the  Ross-Mehan,  as  well  as  other 
types  of  brake-shoes  for  both  steam  and  street  railway  service. 
The  company  announces  that  while  hereafter  the  agents  of  the 
constituent  companies  manufacturing  these  shoes  will  represent 
the  combined  interests  until  further  notice,  purchasers  are  re- 
quested to  send  orders  direct  to  the  several  companies  as  heretofore. 


Time  Table  of  Cleveland,  Detroit  and  Toledo  Lines 


The  officials  of  the  roads  in  the  three  cities  mentioned  above, 
and  of  the  railways  connecting  these  cities,  have  started  the  pub- 
lication of  an  official  electric  railway  guide,  covering  that  and  con- 
tiguous territory.  The  guide  has  thirty-two  pages,  is  of  pocket 
size,  and  is  very  conveniently  arranged. 
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The  Manufacturing  Plant  of    the   John  Stephenson 
Company 


Under  its  new  management  the  John  Stephenson  Company  has 
become  one  of  the  largest  car  and  truck  manufacturers  in  the 
United  States,  and  its  plant  has  been  greatly  changed,  both  in  ap- 
pearance and  capacity,  since  purchased  by  the  new  company. 
When  the  plant  was  first  taken  over,  it  covered  but  96,837  sq.  ft. 
of  floor  space;  it  now  has  161,827  sq.  ft.  of  floor  space,  the  capacity 
having  been  more  than  doubled,  as  nearly  all  of  the  additional  area 
has  been  actual  working  space.  These  extensions  have  been 
made  to  all  the  buildings,  with  the  exception  of  .  the  engine  and 
boiler  rooms  and  the  drying  kiln  in  the  lumber  yard.  The  tracks 
for  cars  erected  are  sufficiently  long,  so  that  the  company  is  enabled 
to  handle  100  50-ft.  cars  on  the  floor  at  one  time. 

In  visiting  the  works  of  the  Stephenson  Company,  one  is  im- 
mediately struck  by  the  advantageous  layout  of  the  buildings, 
both  from  a  manufacturing  point  of  view  and  from  their  adapta- 
bility to  enlargement.  The  main  buildings,  consisting  of  the  wood- 
working mill,  the  erecting  shop,  the  paint  shop  and  the  finishing 
shop,  according  to  the  most  approved  practice,  are  placed  parallel 
to  each  other  and  about  80  ft.  apart  and  are  connected  by  electric 
transfer  tables.  This  arrangement  facilitates  the  better  handling  of 
work,  reduces  the  insurance  charges  and  enables  the  buildings  to 
have  the  best  of  light  and  air.  This  latter  consideration  is  of  im- 
portance in  the  manufacture  of  cars,  as  light,  air  and  a  perfect 
heating  system  are  necessary  to  obtain  the  best  results  in  car  con- 
struction. Under  the  pressure  of  business,  which  has  rapidly  de- 
veloped in  the  new  company,  the  arrangement  of  the  establish- 
ment has  been  most  efficient,  as  almost  unlimited  additions  can  be 
made  without  disturbing  the  system  of  construction  or  the 
progress  of  the  material  through  the  shops.  The  extensions  can 
be  carried  out  almost  indefinitely  to  any  desired  degree,  therefore, 
without  changing  the  general  plan.  Such  additions  as  have  been 
already  made  have  been  equipped  with  hydrants,  electric  lights, 
hot  water  heaters  and  sprinklers,  the  same  as  the  rest  of  the 
plant.  The  power  house,  which  is  of  sufficient  capacity  to  operate 
the  many  new  machine  tools  which  have  been  added  in  both  the 
woodworking  and  ironworking  departments,  contains  direct-con- 
nected units  for  supplying  electric  motors  throughout  the  shops. 
From  a  mechanical  point  of  view,  the  plant  is,  therefore,  one  of  the 
most  modern  and  up-to-date  of  its  kind,  and  contains  examples  in 
every  department  of  the  very  best  practice  in  economical  manu- 
facturing. 

In  addition  to  the  buildings  and  machinery,  several  lines  of 
railroad  tracks  have  been  laid  to  serve  the  extensive  additions 
made  to  the  lumber  yard.  The  stock  of  lumber  which  is  carried 
already  contains  between  4,000,000  ft.  and  5,000,000  ft.,  and  the 
company  is  constantly  purchasing  more.  This  department  has 
been  the  subject  of  much  thought,  the  management  fully  realizing 
that  one  of  the  most  necessary  features  of  a  good  car  is  the  use 
of  the  best  material  in  the  body.  The  works  have  a  network  of 
private  tracks  which  greatly  facilitates  the  receiving  of  supplies 
and  the  shipping  of  the  finished  product.  It  owns  its  own  switch- 
ing engine,  as  well  as  an  electric  locomotive  for  handling  material 
within  the  yards. 

The  location  of  the  John  Stephenson  Company's  plant  is,  with- 
out doubt,  one  of  the  most  advantageous  of  its  kind  in  the 
country  for  receiving  and  shipping  goods.  It  is  claimed  that 
within  20  miles  of  the  factory  there  are  more  cars  used  than 
within  the  same  distance  of  any  other  three  factories  in  the 
country.  It  is  certainly  true  that  the  Stephenson  Company  se- 
lected a  site  which  was  in  the  center  of  electric  car  consumption. 
The  shipping  facilities  are  also  of  the  very  best.  The  company 
owns  a  railroad  approach  to  the  water  front  with  riparian  rights  on 
nearly  1%  acres  of  land  thereon.  It  is  thus  peculiarly  well 
situated  for  making  shipments  by  steamer,  as  well  as  by  rail,  for 
both  domestic  and  foreign  consumption.  Three  railroads,  the 
Baltimore  &  Ohio,  Central  Railroad  of  New  Jersey  and  the 
Pennsylvania,  by  way  of  the  Baltimore  &  Ohio,  run  directly  to 
the  plant.  Within  a  dozen,  miles  are  four  other  lines,  and  it  is  thus 
in  communication  with  all  the  leading  trunk  lines  of  the  East. 
These  shipping  facilities,  furthermore,  enable  the  company  to  re- 
ceive large  consignments  of  lumber  by  water,  thus  greatly  reduc- 
ing'the  average  charges.  Being  within  15  miles  of  New  York  City 
as  well  as  possessing  the  shipping  advantages  detailed  above, 
this  location  has  already  been  appreciated  by  many  other 
firms,  and  manufacturers  are  now  seeking  land  in  this1  lo- 
cality fur  the  building  of  new  plants.  The  Milliken  Brothers 
Steel  Company  has  already  under  construction  a  new  fac- 
tory, the  American  Sanitary  Company  has  decided  to  locate  here, 
and  several  others  have  selected  it  for  future  sites.    The  Stephen- 


son Company  has  also  control  of  between  80  acres  and  90  acres  of 
land  close  to  its  works  which  it  has  not  yet  developed,  but  which 
are  available  for  future  extensions. 

The  practicability  of  adding  to  a  plant  while  it  is  being  worked 
at  its  greatest  capacity  has  been  well  demonstrated  during  the  last 
year  at  Elizabeth.  The  Stephenson  Company  has  turned  out, 
while  the  above-described  extensions  were  being  made,  upward 
of  600  cars,  and  while  the  shops  are  being  operated  at  present  until 
X  o'clock  in  tlie  evening,  work  enough  is  on  hand  to  keep 
the  entire  equipment  busy  for  six  months  to  come.  It  is  interest- 
ing to  note  that  the  Brooklyn  Heights  Railroad  Company  secured 
200  of  these  recently-built  cars,  both  of  the  open  and  closed  type. 



Street  Railways  Owned  by  the  City  of  Vienna 


A  recent  issue  of  the  Street  Railway  Journal  contained 
a  detailed  description  of  the  street  railway  system  of  the 
Ban-  und  Betriebsgesellschaft  in  Vienna,  the  ownership  of 
which  was  acquired  recently  by  the  city.  We  are  now  able  to  sup- 
plement the  description  with  a  map  showing  the  various  railway 
lines  included  in  the  system  and  the  extensions  that  are  to  be  car- 
ried out  in  the  future.  The  solid  lines  on  the  map  indicate  the 
electric  railways  in  operation  since  Jan.  1,  1902,  the  dotted  lines 
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those  that  are  to  be  built  with  electrical  equipment  during  1902  and 
1903,  while  the  light  lines  show  the  railways  the  city  is  planning  to 
acquire  in  the  future.  Among  the  latter  are  the  system  of  the 
Neuer  Wiener  Tramway  Gesellschaft,  equipped  with  both  horse 
and  steam  traction  cars  and  the  electric  Praterstern-Kagran  rail- 
way. As  the  above  map  will  show,  the  old  system  of  street 
railways  has  grown  into  a  vast  network  traversing  the  city  in  all 
directions.  The  extension  of  the  system  from  time  to  time  has 
necessitated,  naturally,  a  corresponding  increase  in  the  number 
of  signals  used  to  indicate  the  route  of  the  various  cars.  While 
formerly  the  traveling  public  was  burdened  with  the  identification 
of  not  more  than  a  dozen  such  signals,  at  present  there  are  110  less 
than  forty-seven  of  which  the  public  must  take  cognizance. 

The  John  Stephenson  Company,  of  Elizabeth,  N.  J.,  received  an 
'order  recentl)  for  sixty  cars  for  the  North  Jersey  Street  Railway 
Company.  These  cars  are  to  be  standard  30-ft.  cars  of  the  same 
type  now  used  <  m  that  n iad. 
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St.  Louis  Transit  Company's  Provision  for  Old  Employees 

On  Thursday,  March  27,  there  was  posted  in  thccar  houses  and 
power  houses  of  the  St.  Louis  Transit  Company,  of  St.  Louis, 
Mo.,  the  following  self-explanatory  notice  to  conductors  and 
niotonnen  in  the  employ  of  the  company :  "Motormen  or  con- 
ductors will  not  hereafter  be  discharged  on  account  of  old  age, 
but  will  be  given  other  places,  such  as  'watchmen,'  'switchmen,' 
'trolley  holders,'  etc.,  and  will  be  required,  when  on  duty,  to  wear 
full  uniform.  The  rate  of  pay  will  be  the  same  as  if  they  con- 
tinued in  service  as  motormen  or  conductors.  (Signed)  General 
Superintendent;  approved.  Second  Vice-President." 

Third  Rail  in  Baltimore  Tunnels 

The  Baltimore  &  Ohio  Railroad  Company  has  put  into  active 
service  the  third-rail  system  installed  on  the  belt  line  between 
Camden  station  and  Waverly  through  its  tunnels  under  Baltimore. 
The  engineers  of  the  company  regard  the  system  as  a  complete 
success,  and  the  entire  overhead  electric  wires  and  supports  will 
be  torn  down.  The  belt  line  has  been  fenced  in  for  its  entire 
length  where  the  third  rail  is  used,  to  keep  persons  from  walking 
on  the  tracks.  The  equipment  of  the  Baltimore  tunnel  with  the 
third  rail  was  described  in  detail  in  the  Street  Railway  Journal 
for  Dec.  15,  1901. 

New  Jersey  Street  Railways'  Showing 

The  State  Board  of  Assessors,  of  New  Jersey,  has  given  its  com- 
pilation of  facts  and  figures  of  the  business  of  the  electric  and 
street  railway  companies  of  New  Jersey.  The  gross  receipts  of  all 
the;lines  were  $8,137,076,  an  increase  of  $398,688.  The  companies 
expended  $4,464,513,  which  was  a  net  increase  of  $84,288.  The  divi- 
dends paid  last  year  were  $486,640,  a  decrease  of  $131,300.  The 
statement  shows  that  the  total  mileage  of  these  companies  is  846. 
The  capital  stock  issued  was  $81,607,189,  and  the  capital  stock  of 
this  authorization  which  has  been  paid  in  is  $79,925,180.  The  total 
funded  debt  of  these  companies  is  $64,702,500,  and  the  other  debts 
amount  to  $3,079,597.  The  value  of  the  roads  is  $152,401,800. 
There  were  eight  companies  that  paid  a  dividend,  the  principal 
company  being  the  Consolidated  Traction,  which  is  leased  to  the 
North  Jersey  Street  Railway  Company,  of  Jersey  City.  The  aggre- 
gate of  the  dividends  was  $300,000.  The  other  companies  paying 
dividends  were  Asbury  Park  &  Sea  Girt,  $6,000;  Bridgeton  &  Mill- 
ville,  $4,000;  Camden  Horse,  $50,000;  New  Jersey  &  Hudson,  $22,- 
500;  Rapid  Transit,  of  Newark,  $59,220;  Raritan  Traction,  $5,000, 
and  Trenton  Railway,  $39,920. 

Franchise  Renewal  Proposals  in  Chicago 

The  City  Council  of  Chicago  has  passed  a  resolution  to  adver- 
tise the  street  railway  franchises  for  sale  if  the  street  railway  com- 
panies of  that  city  fail  to  enter  into  negotiations  with  the  city  for 
the  franchises  before  June  15  next.  The  resolution  asserts  that  a 
large  and  important  portion  of  the  franchises  expire  within  six- 
teen months;  that  the  City  Council  has  tentatively  outlined  its 
terms  for  the  renewal  of  the  franchise  in  the  report  of  the  commit- 
tee on  local  transportation,  and  that  negotiations  between  the  city 
and  the  companies  must  be  conducted  in  a  thorough  and  system- 
atic manner,  and  cover  a  considerable  period  of  time.  The 
resolution  declares  that  up  to  the  present  time  the  companies  have 
-made  no  propositions  to  the  city,  and  if  an  adjustment  of  terms 
is  left  until  the  last  moment  the  city  will  be  obliged  to  act  hastily 
and,  to  some  extent,  under  duress.  For  these  reasons  the  resolu- 
tion extends  to  the  traction  companies  an  invitation  to  enter  into 
negotiations  with  the  city  for  the  renewal  of  the  franchises,  and 
concludes  by  declaring  "that  in  the  event  of  the  failure  or  refusal 
of  said  companies  to  begin  such  negotiations,  or  to  present  rea- 
sonably satisfactory  propositions  by  June  15,  1902,  it  is  the  sense 
of  the  Council  that  the  city,  through  an  appropriate  committee, 
should  take  such  steps  as  shall  seem  expedient,  whether  by  adver- 
tising for  bids,  or  otherwise,  to  :all  the  attention  of  capital  to  the 
fact  that  the  city  has  valuable  transportation  privileges  to  dispose 
of." 


Extension  of  T-me  Under  the  New  York  Railroad  Law 

Governor  Odell,  of  New  York,  has  just  signed  the  Bedell  bill 
amending  the  railroad  law  in  regard  to  the  extension  of  time  in 
the  construction  of  street  railways,  which  will  be  an  important 
act  for  some  roads  and  will  rectify  an  injustice  to  which  roads 
were  liable.  Under  the  old  law,  a  railway  company  must  com- 
mence the  construction  of  its  road  or  of  any  extension  or  branch 
for  which  it  has  received  the  necessary  concession  within  a  year 
of  obtaining  the  final  permission  to  build,  and  must  build  the 
road  within  three  years  from  that  time.  If,  however,  the  work 
has  been  hindered  or  delayed  by  legal  proceedings  in  any  court, 
the  court  could  extend  the  time  when  the  construction  should  be 
commenced  and  completed.  The  amendment  amends  the  pro- 
vision of  the  act  so  that  if  the  construction  is  delayed  or  pre- 
vented by  works  of  public  importance,  or  from  other  causes  not 
within  the  control  of  the  corporation  upon  which  such  require- 
ment is  imposed,  the  time  for  the  performance  of  the  work  by  the 
company  is  extended  for  the  period  covered  by  such  hindrance. 
The  time  for  the  compliance  with  the  requirements  of  this  act  for 
companies  which  have  received  concessions  has  been  extended 
until  June  30,  1904. 

The  Turbine  Equipment  of  the  Metropolitan  Railway 

At  a  meeting  held  recently  the  directors  of  the  Metropolitan  Rail- 
way Company,  of  London,  decided  to  award  the  contract  for  the 
machinery  necessary  for  the  electrical  working  of  the  line  to  the 
British  Westinghouse  Company.  The  following  is  a  brief  outline  of 
the  nature  of  the  machinery  which  will  be  supplied  :  There  are  to 
be  nine  boilers,  with  a  total  normal  continuous  evaporating  capacity 
of  160,000  lbs.  of  water  per  hour,  with  a  temporarily  much-increased 
power.  The  guaranteed  thermal  efficiency  is  70  per  cent.  The 
pressure  worked  at  will  be  160  lbs.  per  square  inch,  and  the  steam 
will  be  superheated  180  degs.  F.  above  the  temperature  of  the  steam 
at  this  point.  There  will  be  three  combined  steam  turbines  and  three- 
phase  alternators,  the  turbines  being  constructed  by  the  Parsons 
Steam  Turbine  Company.  The  output  of  each  combined  set  is  to  be 
3500  kw  as  a  normal  load,  and  for  short  periods  an  output  50  per  cent 
in  excess  of  this  figure.  They  will  run  at  750  r.  p.  m.,  and  a  90  per 
cent  vacuum  is  guaranteed.  The  efficiency  of  the  combined  sets  is 
to  be  17  lbs.  of  steam  for  each  kilowatt  delivered  at  full  load  and 
20%  lbs.  of  steam  for  each  kilowatt  delivered  at  half  load,  the  power 
factor  being  .85.  The  alternators  will  deliver  three-phase  current 
at  1.1,000  volts  and  at  25  alternations  per  second.  There  will  be 
three  separate  exciters  driven  by  small  ordinary  steam  engines. 
These  will  be  capable  of  delivering  either  three-phase  or  direct 
current.  Two  of  the  three  main  sets  only  will  be  run  at  a  time,  the 
third  being  for  spare,  and  the  boiler  power  is  only  for  driving  two 
of  the  sets.  It  is  understood  that  more  boiler  power  over  and  above 
that  in  the  contract  will  be  provided. 

Chicago  Companies'  Tax  Injunction  Refused 

The  injunction  asked  for  by  the  Chicago  Union  Traction  Com- 
pany to  prevent  the  collection  of  taxes  under  the  assessment  made 
this  year  by  the  State  Board  of  Equalization  has  been  refused  by 
Judge  Tuley.  The  main  point  in  the  contention  of  the  traction 
companies  was  that  the  assessment  was  illegal  because  much, 
other  property  in  the  State  and  city  was  not  taxed  proportion- 
ately, and  that  hence  there  was  a  discrimination  against  the  street 
railways.  Judge  Tuley's  decision  was  to  the  effect  that  laxity  on 
the  part  of  those  who  levy  the  taxes  in  failing  to  discover  or 
properly  assess  all  of  the  property  in  a  city  does  not  render  il- 
legal the  collection  of  taxes  from  other  property.  The  conclusion 
of  the  decision  is  as  follows: 

If  these  officials  have  failed  in  this  duty— as  they  apparently 
have,  but  not  with  any  fraudulent  intent  so  far  as  shown — the 
remedy  is  not  in  a  court  of  chancery.  It  is  no  part  of  the  duty 
of  a  court  of  chancery  to  raise  revenue,  or  defeat  the  raising  of 
revenue.  If  there  is  any  remedy  for  this  state  of  affairs,  it  does 
not  lie  with  the  courts,  but  with  the  voters.  It  is  for  them  to 
apply  the  remedy. 
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In  conclusion,  I  can  only  say  that  from  the  evidence  now  be- 
fore the  court  this  bill  to  enjoin  the  payment  of  taxes  assessed 
against  the  complainants'  property  is  clearly  not  founded  in  good 
law  nor  in  good  morals. 

Improvements  in  Kansas  City,  Kan. 

Walton  H.  Holmes,  president  of  the  Metropolitan  Street  Rail- 
way Company,  has  unfolded  to  the  committee  considering  the 
company's  application  for  a  renewal  of  franchises  in  Kansas  City, 
Kan.,  plans  for  improvements  that  will  call  for  the  expenditure 
of  several  millions  of  dollars.  The  most  extensive  of  the  plans 
outlined  by  Mr.  Holmes  provides  for  the  construction  of  a  new 
line  which,  with  those  now  existing,  will  make  an  electric  belt 
.line  encircling  the  principal  business  section  of  the  city,  passing 
the  Union  Depot  and  the  stock  yards  and  connecting  with  all  the 
company's  lines  except  the  Independence  Electric  Railway.  It  is 
probable  that  a  short  elevated  line  will  be  included  in  this  plan. 
The  Grand  View  line,  extending  from  Riverview  station  to  Eight- 
eenth Street,  is  to  be  reconstructed  at  a  cost  of  $107,000.  The 
present  wooden  elevated,  extending  from  the  Central  Avenue 
Bridge  to  Riverview  station,  is  to  be  replaced  with  a  steel  structure 
to  cost  $122,000.  The  Fifth  Street  line,  extending  from  the  State 
line  to  Eighteenth  and  Minnesota  Avenues,  is  to  be  rebuilt.  The 
plan  for  rebuilding  this  line  also  calls  for  repaying  between  the 
tracks,  and  the  estimated  cost  of  these  improvements  is  placed  at 
$264,000.  The  Argentine  line,  extending  from  Packard  Street,  is 
to  be  reconstructed  at  a  cost  of  $128,000.  A  new  line  on  Tenth 
Street,  extending  south  to  Armourdale,  is  to  be  built  at  a  cost  of 
$202,000.  The  Chelsea  Park  branch,  extending  from  Virginia 
Avenue  to  Eighteenth  Street,  is  to  be  relaid  with  new  rails.  This 
work,  together  with  the  necessary  bridging,  will  call  for  an  ex- 
penditure of  $242,000.  Repaving  between  the  tracks  of  all  lines 
will  cost  $218,000.  The  elevated  structure  extending  from  the 
Central  Avenue  Bridge  to  the  tunnel  is  to  be  rebuilt  at  a  cost 
of  $250,000,  and  the  terminals  for  the  "L"  road  at  the  Union 
Depot,  new  improvements,  are  to  cost  $55,000.  Plans  for  new 
equipment  for  all  lines  call  for  an  expenditure  of  $250,000.  From 
the  plans  outlined  by  President  Holmes  it  will  be  seen  that  over 
$2,000,000  are  to  be  spent  in  improvements. 

The  Buffalo,  Niagara  Palls  &  Rochester  Railway 

The  officers  of  the  Buffalo,  Niagara  Falls  &  Rochester  Railway 
Company  have  been  busily  engaged  during  the  winter  in  perfecting 
plans  for  the  construction  of  the  new  electric  railway  to  connect 
Buffalo,  Niagara  Falls  and  Rochester,  and  the  announcement  is 
made  that  the  work  on  the  line  will  be  begun  in  three  different 
places,  about  May  1.  Rochester,  Lockport  and  Clarkson  have 
been  selected  as  the  points  at  which  operations  will  be  begun.  The 
general  contract  is  held"  by  Henry  McTighe,  of  Brooklyn. 

The  company  plans  to  erect  its  own  power  house,  but  as  the 
road  is  expected  to  be  in  operation  before  the  power  house  can  be 
completed  plans  have  been  made  to  purchase  power  temporarily. 

The  estimated  cost  of  the  power  house  has  been  placed  at  $300,000. 
The  company  will  secure  entrance  to  Rochester  over  the  lines 
of  the  Rochester  Railway  Company,  but  it  is  proposed  to  erect  a 
passenger  station  at  the  terminus  of  the  Ridge  Road,  near  Lake 
Avenue,  Rochester. 

Contracts  for  the  ties,  rails  and  other  line  materials  have  been 
placed  for  the  entire  line,  but  no  effort  will  be  made  to  build  be- 
yond Lockport  this  year. 



The  Everett -Moore  Situation 

Up  to  Monday,  March  31,  the  Northern  Ohio  Traction  Company 
has  not  been  sold,  but  members  of  the  bankers'  committee  feel  con- 
fident that  the  matter  will  be  closed  up  in  the  near  future.  The 
committee  holds  out  for  37^  for  the  common  stock  and  87K  for 
the  preferred.  Two  out-of-town  syndicates  are  bidding  on  the 
property,  but  if  deals  are  not  closed  with  either  of  these  it  seems 
probable  that  local  parties  already  interested  in  the  company  will 
buy  the  Everett-Moore  interests.  The  committee  has  under  its 
control  about  6000  out  of  10,000  shares  of  preferred  stock  and 
i4,cco  out  of  25,000  shares  of  common.  The  property  is  making 
remarkable  gains  in  earnings.  For  twenty-six  days  in  March  the 
net  increase  was  $6,695.54  over  the  same  period  last  year. 

ft  is  now  believed  that  the  Toledo  Railways  &  Light  Company 
will  not  be  sold.    It  is  even  said  that  there  is  an  agreement  among 


the  majority  stockholders  not  to  sell  the  stock  at  less  than  $30  until 
next  July. 

Negotiations  with  a  certain  steam  road  for  the  purchase  of  the 
Detroit  &  Toledo  Shore  Line  have  fallen  through,  but  other  parties 
are  considering  its  purchase. 

Matters  relative  to  the  sale  of  the  Detroit  United  are  also  being 
held  in  abeyance,  as  the  bankers  have  not  yet  secured  an  agree- 
ment from  a  full  majority  of  the  stockholders  to  sell  at  $75. 

 +++  

No  Strike  at  New  Orleans 


The  employees  of  the  New  Orleans  City  Railroad  Company, 
the  New  Orleans  &  Carrollton  Railroad,  Light  &  Power  Com- 
pany, the  St.  Charles  Street  Railroad  Company  and  the  Orleans 
Railroad  Company,  of  New  Orleans,  La.,  in  joint  meeting,  held 
on  March  27,  endorsed  the  proposition  which  provides  for  the  re- 
newal, for  one  year,  of  the  agreement  entered  into  with  the  com- 
panies in  June,  1901,  and  there  will  be  no  strike.  The  original 
demands  of  the  men  called  for  the  reduction  of. the  workday  from 
10  hours  to  9  hours,  for  the  increase  of  wages  from  18  cents  to 
20  cents  per  hour,  and  for  the  recognition  of  the  union  in  all  mat- 
ters pertaining  to  the  employing  and  discharging  of  men.  The 
controversy  finally  resolved  itself  into  the  question  regarding  the 
recognition  of  the  union,  and  realizing  the  weakness  of  this,  the 
men,  through  the  guiding  influence  of  Representative  McMahon, 
of  the  Amalgamated  Association  of  Street  Railway  Employees, 
and  Mayor  Capdevielle,  were  led  to  see  the  folly  of  their  ways.  As 
an  actual  matter  of  fact,  Mayor  Capdevielle  was  the  central  figure 
of  the  entire  transaction.  He  it  was  who  arranged  the  agreement 
of  June,  1901,  and  again,  in  an  honest  effort,  and  with  the  interest 
of  both  the  men  and  the  company  at  heart,  he  has  succeeded  in  ad- 
justing difficulties  that  threatened  to  plunge  into  disorder  and 
possible  riots  the  whole  city  of  which  he  is  Mayor.  The  citizens  of 
New  Orleans  have  in  their  Mayor  a  man  of  whom  they  have  just 
reason  to  be  proud.  In  all  street  railway  strikes  there  is  a  third 
party,  the  public,  which  is  sure  to  hold  to  strict  accountability 
those  who  abrogate  an  agreement  such  as  has  been  entered  into 
at  New  Orleans. 

The  agreement  that  has  just  been  ratified  follows: 

New  Orleans,  March  26,  1902. 
COPY  OF  MEMORANDUM  LEFT  WITH  THE  MAYOR. 
Should  the  present  demands  of  the  men  be   withdrawn   or   not  insisted 
upon,  we  do  not  hesitate  to  give  you. our  assurance  that: 

First — We  are  willing  to  sign  with  our  employees  a  renewal  of  the  agree- 
ment of  last  June  for  one  year  from  date. 

Second — We  are  willing  to  discuss  with  the  pitmen,  car  helpers,  etc..  the 
question  of  their  wages  whenever  they  themselves  approach  us  regarding 
same. 

Third — If  not  already  provided,  we  will  provide  sufficient  and  proper  ac- 
commodations for  the  use  of  our  men. 

Fourth — We  will  so  adjust  matters  as  to  allow  our  men  sufficient  stand 
time  to  make  use  of  the  accommodations  provided  in  paragraph  3. 

Fifth — The  rules  for  missing  to  be:  When  a  man  misses  his  car,  for  the 
first  offense  he  shall  serve  three  days  on  the  extra  list;  should  he  miss  his 
car  the  second  time  in  thirty  days,  he  shall  serve  five  days  on  the  extra 
list,  and  for  missing  his  car  the  third  time  inside  of  thirty  days,  lie  shall 
lose  his  run  and  be  placed  at  the  bottom  of  the  extra  list.  Men  missing  their 
car  shall  report  in  time  for  the  next  relief.  Should  a  man  miss  any  relief 
while  serving  on  the  extra  list,  an  additional  day  to  be  added  for  each  miss. 

NEW  ORLEANS  CITY  R.  R.  CO., 

BY  R.  M.  WALMSLEY,  President. 
N.  O.  &  CARROLLTON  R.  R.,  L.  &  P.  C. 

BY  J.  K.  NEWMAN,  President. 
ST.  CHARLES  STREET  R.  R.  CO., 

BY  ALBERT  G.  PHELPS,  President. 
THE  ORLEANS  R.  R.  CO., 

BY  GEO.  DENEGRE,  Attorney 
The  old  agreement  referred  to  in  section  1  was  as  follows: 

New  Orleans,  .Tune  29.  1901. 

To  the  Conductors  and  Motormen  of  the  Railroad  Company: 

Sirs— In  answer  to  your  communication  of  the  29th,  and  after  consulta- 
tion with  his  honor.  Mayor  Capdeviele,  we  reiterate  the  oiler  made  by  him 
that: 

On  and  after  July  1,  1901,  the  company  will  establish  the  following  rate 
of  pay  for  motormen  and  conductors: 

A  day's  work  shall  constitute  ten  hours'  platform  service.  All  runs  will 
be  arranged,  as  near  as  possible,  to  ten  hours.  Dinner  reliefs  will  continut 
as  heretofore,  but  no  pay  will  be  allowed  except  for  actual  platform  work. 
The  price  for  such  service  shall  be  18  cents  per  hour.  Swing  runs  shall  not 
cover  a  period  of  more  than  fourteen  hours. 

In  regard  to  clauses  G  and  7,  as  mentioned  by  you,  we  firmly  believe  that 
our  answer  of  the  27th  fully  covers  all  the  points  and  removed  any  objection- 
that  might  exist. 

It  will  require  until  July  15  to  arrange  schedules  to  meet  the  change. 
Respectfully,  R.  M.  WALMSLEY,  President. 

Clause  6  refers  to  the  freedom  of  employees  to  join  organizations,  which 
the  companies  state  they  had  never  restricted,  and  clause  7  refers  to  meeting 
committees  of  employees,  which  they  also  agreed  to. 


45° 


STREET  RAILWAY 


JOURNAL. 


[Vol.  XIX.    No.  14. 


New  York  Franchise  Tax  Assessments 

The  State  Board  of  Tax  Commissioners  of  New  York  has  made 
public  the  valuation  for  1902  of  the  special  franchises  for  the  State. 
In  some  cases  the  assessment  shows  an  increase,  while  in  others  a 
decrease  is  shown.  Taken  as  a  whole,  the  assessment  of  the  fran- 
chises of  the  companies  operating  in  New  York  City  is  about  $10,- 
000,000  more  than  last  year,  being  $220,620,155,  as  against  $210,- 
306,931  in  1 90 1. 

The  special  franchise  tax  act  was  passed  during  Governor  Roose- 
velt's term,  and  the  first  assessment  under  it  was  that  of  1900.  Cer- 
tain of  the  New  York  corporations  affected,  in  contesting  both  the 
constitutionality  and  the  secret  method  of  assessing  the  tax,  made 
practically  common  cause  against  the  act.  In  both  the  case  of  the 
Manhattan  Railway  Company,  which  instituted  individual  suit,  and 
the  companies  that  made  common  cause  against  the  act  counsel 
petitioned  for  a  writ  of  certiorari  to  review  the  assessments  for  the 
year  1900.  The  petitions  were  granted,  and  the  case  of  the  Manhat- 
tan Railway  was  referred  to  Judge  Charles  Andrews,  formerly 
chief  judge  of  the  Court  of  Appeals,  and  those  of  the  other  com- 
panies to  Robert  Earl  as  referee.  The  State  Board  of  Tax  Com- 
missioners was  instructed  to  report  its  proceedings  and  the  meth- 
ods it  followed  to  the  referees,  but,  so  far  as  the  documents  made 
public  showed,  the  information  furnished  was  not  particularly 
edifying.  There  were  hearings  before  the  referees  from  time  to 
time  last  spring  and  fall,  and  they  are  still  considering  the  conten- 
tions of  the  petitioners  for  review,  to  the  effect  that  the  assessments 
are  unjustifiable,  uneven  and  excessive.  When  they  report,  it  will 
be  to  justices  of  the  Supreme  Court. 

A  special  press  despatch  from  Albany,  dated  April  1,  said: 
"Justice  Chester,  of  the  Supreme  Court,  has  decided  that  the  fran- 
chise tax  law  is  constitutional.  The  justice  holds  that  neither  the 
Constitution  of  New  York  nor  of  the  United  States  is  violated  by 
its  provisions.  This  decision  is  independent  and  in  no  way  affects 
the  proceedings  now  under  consideration  by  ex-Judge  Robert  Earl, 
as  referee,  in  which  the  constitutionality  of  the  law  is  questioned 
by  New  York  corporations." 

— ♦♦♦ 

PERSONAL  MENTION 


MR.  THOMAS  T.  ROBINSON  has  been  elected  president  of 
the  South  Middlesex  Street  Railway  Company,  of  Framingham, 
Mass. 

MR.  GEO.  J.  KUHRTS  is  appointed  chief  engineer  of  the  Los 
Angeles  Railway  Company,  of  Los  Angeles,  Cal..  vice  Mr.  F.  W. 
Skinner,  deceased. 

MR.  F.  C.  GREEN,  superintendent  of  the  Consolidated  Car 
Heating  Company,  of  Albany,  N.  Y.,  has  returned  from  an  extended 
business  trip  to  Europe. 

MR.  EDWARD  B.  JONES  has  been  elected  president  of  the 
Mount  Holly  Street  Railway  Company,  of  Mount  Holly,  N.  J., 
succeeding  Mr.  Amos  Gibbs,  resigned. 

MR.  ROBERT  HILL,  formerly  with  the  Hamilton  Electric 
Railway  Company,  of  Hamilton,  Ont,  has  been  appointed  mana- 
ger of  the  Woodstock-Ingersoll  Electric  Railway,  of  Woodstock, 
Ont. 

MR.  J.  B.  HICKS,  who  for  several  years  has  been  connected  with 
Robert  Engham,  Clark  &  Company,  of  London,  Paris  and  Hamburg, 
is  now  manager  of  the  street  railway  department  of  H.  M.  Shaw 
&  Company. 

MR.  JAMES  B.  NEAL,  of  Boston,  formerly  superintendent  of 
the  Dorchester  division  of  the  Boston  Elevated  Railway,  has  been 
appointed  superintendent  of  the  Penobscot  Central  Railway,  of 
Bangor,  Me.,  succeeding  Mr.  Wilbur  E.  Pierce,  resigned. 

MR.  A.  W.  McLIMONT,  a  well-known  electrical  engineer  who 
has  for  some  time  past  been  interested  in  the  construction  and 
building  of  street  railways  in  Mexico  and  the  Southern  States,  has 
returned  to  New  York.  He  is  now  with  the  Federal  Electric  Com- 
pany. 

MR.  D.  G.  HAMILTON,  president  of  the  Chicago  City  Railway 
Company,  spent  a  few  days  in  New  York  last  week.  Although  not 
on  business,  Mr.  Hamilton  visited  the  Manhattan  Railway's  new 
power  station,  the  subway  and  other  street  railway  features  of  the 
metropolis. 

MR.  J.  ARTHUR  AITON,  of  the  well-known  firm  of  Alton  & 
Company,  Willesden  Junction.  London,  is  in  this  country  on  a  short 
business  trip.  Mr.  Aiton's  firm  makes  a  specialty  of  pipe  work  and 
has  installed  the  piping  systems  in  a  large  number  of  electrical 
stations  in  Great  Britain.  His  mission  in  this  country  is  to  study 
the  latest  developments  of  the  subject  in  America. 


MR.  JOHN  S.  HAMLIN,  who,  as  has  already  been  noted,  has 

just  been  appointed  manager  of  sales  and  construction  for  Chicago 
for  the  United  States  Steel  Company,  manager  of  the  Neal  duplex 
brake,  has  just  received  from  the  employees  of  the  Union  Traction 
Company,  of  Indiana,  with  which  company  he  was  connected  as 
master  mechanic,  a  handsome  gold  watch,  a  chain  and  a  charm,  in 
token  of  their  appreciation  and  esteem. 

MR.  WALTER  J.  BRADY  has  been  appointed  superintendent 
of  the  Hudson  County  division  of  the  North  Jersey  Street  Railway 
Company,  of  Jersey  City,  N.  J.,  succeeding  the  late  Mr.  William 
N.  McCormack.  Mr.  Brady  is  about  40  years  of  age,  and  was 
born  in  Jersey  City.  He  was  first  employed  in  a  law  office,  but 
later  entered  railroading,  becoming  connected  with  the  Jersey 
City  &  Bergen  Railroad,  now  part  of  the  system  of  the  North 
Jersey  Street  Railway*  Mr.  Brady  has  been  in  the  employ  of  the 
company  about  nineteen  years. 

MR.  WILLIAM  DULLES,  JR.,  has  just  been  elected  president 
of  the  American  Stoker  Company,  of  New  York,  vice  Mr.  R.  C. 
Peabody,  resigned.  Mr.  Dulles  has  been  connected  with  a  number 
of  very  successful  manufacturing  enterprises,  and  besides  the  office 
which  he  holds  with  the  American  Stoker  Company  is  president 
and  director  of  the  Appert  Glass  Company,  vice-president  and 
treasurer  of  the  Mississippi  Wire  Glass  Company,  president  and 
director  of  the  Municipal  Lighting  Company,  director  and  treas- 
urer of  the  Holland  Torpedo  Boat  Company  and  director  in  the 
Electric  Boat  Company,  the  Electric  Launch  Company  and  the 
Electro-Dynamic  Company. 

 ♦♦♦  

CONSTRUCTION  NOTES 


ANNISTON,  ALA. — The  Anniston  Electric  &  Gas  Company  has  recently 
awarded  contracts  for  the  construction  of  its  proposed  new  lines  in  the 
southeastern  part  of  the  city.  It  is  said  that  the  company  will  build  10 
miles  of  line  in  all. 

BIRMINGHAM,  ALA.— Surveyors  are  now  laying  out  the  route  of  the 
proposed  line  of  the  Birmingham  &  Steel  City  Railway  &  Power  Company. 
The  company's  lines  will  radiate  from  Ensley,  extending  to  Birmingham, 
Pratt  City,  Brookside,  Wylam,  Dolamite,  Woodward  and  Bessemer. 

HOT  SPRINGS,  ARK.— The  Interurban  Railway  &  Power  Company  has 
b,een  incorporated,  with  a  capital  stock  of  $500,000,  to  build  an  electric  railway 
between  Hot  Springs  and  adjacent  cities  and  towns  and  to  operate  an  electric 
railway  in  Hot  Springs.  The  company  will  also  generate  power  for  lighting 
and  power  purposes.  The  officers  of  the  company  are:  Charles  B.  Eames, 
of  St.  Louis,  president;  Hamp  Williams,  of  Hot  Springs,  vice-president; 
Charles  N.  Rix,  of  Hot  Springs,  treasurer;  Frederick  D.  Ward,  of  Hot 
Springs,  secretary.  These  officers  and  A.  C.  Jones  constitute  the  board  of 
directors. 

NEW  HAVEN,  CONN.— The  Fair  Haven  &  Westville  Railway  Company 
has  begun  work  on  the  building  of  an  extension  to  its  Grand  Avenue  power 
plant.  The  present  plant  is  130  ft.  x  80  ft.,  making  the  reconstructed  structure 
230  ft.  x  80  ft. 

WILLIMANTIC,  CONN.— Charles  O.  Warren,  S.  A.  Wheaton,  Frank  R. 
Jackson,  of  Eastford;  W.  H.  Taylor,  of  Putnam,  and  George  E.  Hinman,  of 
Willimantic,  arc  reviving  the  project  for  the  construction  of  an  electric  rail- 
way from  Willimantic,  extending  through  Choplin,  Eastford,  Ashford  and 
Woodstock,  to  the  Massachusetts  State  line,  about  4  miles  from  Southbridge. 

NEW  HAVEN,  CONN. — The  Railroad  Commissioners  have  approved  the 
application  of  the  Manufacturers'  Railway  Company  to  extend  its  lines 
through  Ferry  Street  and  Fairmount  Avenue. 

HARTFORD,  CONN.— The  Hartford  Street  Railway  Company  is  having 
plans  prepared  for  a  new  car  house  on  Wethersfield  Avenue  to  take  the  place 
of  the  old  car  house  owned  by  the  company  on  that  thoroughfare.  The  new 
structure  will  be  470  ft.  x  250  ft.,  and  will  have  a  capacity  for  storing  220  cars. 
It  will  be  a  brick  structure. 

SANFARD.  FLA.— The  Sanford,  Orlando,  Kissimmee  &  Southern  Rail- 
road &  Steamship  Company,  recently  organized,  is  promoting  a  plan  for  the 
construction  of  an  electric  railway  to'  connect  Sanford  and  Kissimmee,  about 
43  miles  distant.  The  line  would  extend  through  a  rich  farming  country,  and 
the  plan  is  to  operate  it  in  conjunction  with  the  company's  St.  Johns  River 
steamers.  The  officers  of  the  company  are:  F.  W.  Bredow,  of  De  Land,  Fla., 
president;  Charles  Hobbs,  secretary;  Alexander  Vaughan,  treasurer. 

VENICE.  ILL.— The  Granite  City  &  St.  Louis  Railway  Company,  Venice, 
has  filed  articles  of  incorporation.  The  capital  stock  of  the  company  is  $500,- 
000,  and  its  purpose  is  to  operate  an  electric  railway,  also  light,  heat  and 
power  plants. 

MONTGOMERY,  ALA.— Colonel  Holt  and  his  associates,  who  were  recently 
granted  a  franchise  for  the  construction  of  an  electric  railway  here,  have 
-arranged  to  have  J.  G.  White  &  Company,  of  New  York,  build  the  proposed 
lines  here.  Colonel  Holt  admits  that  negotiations  for  the  purchase  of  the 
Montgomery  Street  Railway  were  begun,  but  is  quoted  as  stating  that  the 
deal  for  the  purchase  was  not  consummated  because  the  price  asked  by  the 
owners  of  the  Montgomery  Street  Railway  was  considered  exorbitant. 

NOBLES VI LLE,  IND.— The  Union  Traction  Company,  of  Indiana,  has 
purchased  the  franchises  and  grants  of  the  Central  Traction  Company.  These 
companies  have  long  been  fighting  for  rights  between  Kokomo  and  Indian- 
apolis, and  the  deal  that  has  just  been  negotiated  settles  the  fact  that  only 
one  line  will  be  built. 
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The  Electrolysis  Decision  in  Dayton 

The  long-delayed  decision  in  the  suit  of  the  City  of  Dayton  vs. 
the  City  Railway  Company,  of  Dayton,  and  popularly  known  as 
the  "Dayton  electrolysis  case,"  was  rendered  April  5  by  Judge  O. 
B.  Brown,  and  is  published  elsewhere  in  this  issue.  The  impor- 
tance of  this  case,  the  number  and  standing  of  the  experts  called  to 
give  testimony,  and  the  great  interest  which  has  been  taken  in  the 
entire  question,  justify,  we  believe,  the  space  occupied  by  the  de- 
cision in  this  issue.  Judge  Brown  has  certainly  displayed  great 
legal  and  electrical  ability  in  his  consideration  of  the  principles 
under  which  railway  companies  are  operated ;  and  while  the  de- 
';§isWi  is  against  the  railway  company,  the  conclusions  reached  by 
the  Vourt  may  fairly  be  considered  to  be  a  victory  for  it  and  for 
rai^jV^  interests  in  general.  This  is  shown  by  the  three  findings 
of  t\Mc  ourt,  which  are  briefly:  (1)  That  the  court  has  no  author- 
ity ton  compel  a  change  from  the  single  to  the  double  trolley 
*jjistr^tn,  which  was  one  of  the  demands  of  the  plaintiff,  and  if  such 
^-CTange  was  warranted  by  law  the  facts  in  the  case  would  not 
justify  the  court  in  ordering  it;  (2)  the  trouble  of  which  complaint 
was  made  was  caused  by  a  negligent  operation  of  the  road,  for 
which  there  is  no  excuse  in  law  and  which  should  be  remedied  by 
better  bonding  and  other  improvements  required  by  the  best 
electrical  knowledge;  (3)  in  making  such  improvements  for  a 
better  track  return  the  co-operation  of  the  plaintiff  is  recom- 
mended. This  is  entirely  along  the  line  upon  which  a  decision 
could  have  been  expected,  and  the  fact  that  the  court  holds  that 
intelligent  electrical  engineering,  coupled  with  co-operation  on  the 
part  of  the  owners  of  the  water  system,  will  entirely  obviate  any 
trouble  in  the  future  is  exactly  the  position  which  we  have  always 
taken  and  which  was  expressed  in  an  editorial  on  this  subject  in 
our  last  issue.  It  might  be  said  in  explanation  of  the  "negligent 
operation  of  the  road"  that  the  attorneys  for  the  railway  company 
admitted  that  in  many  respects  the  condition  of  the  system  during 
the  last  few  years  might  have  been  improved.  The  company  was 
unwilling  to  go  to  any  expense  in  this  direction,  however,  until  the 
status  of  its  use  of  the  single-trolley  system,  which  was  then 
being  assailed,  had  been  determined. 

"  Fishing  for  Suckers  " 

Mr.  Tom  Johnson  is  always  an  interesting,  engaging  and  at- 
tractive personage,  and  when  he  enlarges  on  street  railways  he  al- 
ways has  something  to  say  that  goes  well  in  print.  The  bearing 
of  his  remarks,  however,  lies  a  good  deal  in  the  application,  as 
Captain  Cuttle  would  say,  and  possibly  Mr.  Johnson  would  not 
agree  to  all  the  implications.  We  note  the  following  remarks  of 
his  before  the  Ohio  House  committee  on  municipal  affairs,  in 
favor  of  the  pending  bills  for  municipal  ownership  of  street  rail- 
ways : 

I  will  give  you  my  recipe  for  running  street  railways.  I  never  asked  for  a 
franchise  or  begged  leave  from  a  Council  to  occupy  streets.  I  always  looked 
for  a  city  where  there  was  a  street  railway,  bought  it  from  the  owners  and 
reduced  the  fare.  I  always  bought  my  properties  from  men  who  didn't 
know  the  value  of  the  property  they  had  to  sell.  I  went  fishing  for  suckers 
and  caught  them.  I  never  bought  a  road  that  didn't  make  money,  and  I 
made  enough  to  get  out  of  the  business  altogether.  That,  gentlemen,  is  my 
street  railway  recipe  in  a  nutshell.  I  am  not  a  philanthropist,  but  I  am 
always  looking  out  for  the  best,  just  like  you  people. 

Now  this  can  be  looked  at  from  various  standpoints.  Mr.  John- 
son does  not  mean  that  he  operated  his  roads  without  a  franchise. 
All  he  did  was  to  let  other  people  get  the  franchises  first.  It  may 
have  been  a  hard  job,  but  that  was  their  lookout.  They  were 
only  "suckers,"  anyhow.  But  now,  having  made  a  fortune  out  of 
street  railways — operated  always  under  franchise — Mr.  Johnson 
turns  around  and  insists  that  the  other  set  of  suckers  who  buy 
such  properties  shall  be  subject  to  a  destructive  stand-and-deliver 
policy  which  aims  to  drive  them  out  of  the  industry  or  compel  them 
to  do  business  at  a  loss.  We  fear  that  both  sets  of  "suckers"  will 
be  inclined  to  accept  Mr.  Johnson  at  his  own  valuation,  namely, 
that  he  is  not  a  philanthropist. 
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Settlement  of  New  Orleans  Controversy 

The  experience  of  the  street  railway  companies  of  New  Orleans 
last  month  furnishes  an  excellent  lesson  to  those  who  have  to  deal 
with  the  labor  problem,  especially  where  large  bodies  of  men  are 
employed  and  irresponsible  and  self-appointed  leaders  assume  to 
represent  them.  As  has  already  been  noted  in  our  news  columns  a 
serious  strike  was  happily  averted  in  spite  of  the  fact  that  the  men 
were  supposed  to  be  greatly  dissatisfied,  and  that  they  were  assured 
the  support  of  other  labor  organizations  of  the  city.  The  trouble  was 
caused  by  an  attempt  to  secure  "recognition  of  the  union,"  which 
really  meant  that  every  employee  must  join  the  organization  within 
sixty  days  or  leave  the  service  of  the  street  railway  companies. 
There  were  other  specifications,  but  they  were  entirely  lost  sight  of, 
and  it  was  upon  this  point  that  the  fight  was  really  made.  When 
the  demands  of  the  agents  for  the  organization  were  made  known 
the  companies  lost  no  time  in  stating  their  position  clearly,  con- 
cisely and  emphatically,  in  a  letter  to  the  association.  The  clause  in 
this  letter,  which  covers  the  ground  in  dispute,  and  which  was 
signed  by  the  presidents  of  all  the  street  railway  companies  in 
New  Orleans,  reads  as  follows: 

Your  association  proposes  not  only  to  interpose  itself  in  all  matters  of  man- 
agement between  these  companies  and  their  employees;  to  restrict  them 
in  their  right  to  employ  men  outside  of  that  association,  or  to  discharge  a 
conductor,  even  if  convicted  of  embezzling  fares,  but  it  arrogates  to  itself 
the  power  to  continue  or,  inferentially,  to  discontinue  the  operation  of  these 
railways.  These  pretensions  are  :.n  insult  to  these  companies  and  to  this 
community,  and  your  association,  in  making  them,  openly  proclaims  itself 
an  enemy  to  private  and  to  public  rights.  We  decline,  therefore,  to  recognize 
your  association  and  to  discuss  with  it  the  affairs  of  these  companies,  or  the 
relations  existing  between  them  and  their  employees. 

It  required  no  intermediary  to  interpret  this  decision  of  the 
companies;  it  was  presented  frankly  and  firmly,  and  it  must  have 
greatly  impressed  the  men,  for  they  immediately  opened  negotiations 
as  employees,  and,  of  course,  were  received  courteously  by  the 
companies.  It  was  readily  agreed  that  whenever  the  men  had  any 
complaints  to  make  as  employees,  they  would  be  accorded  fail- 
treatment,  but  they  would  not,  under  any  circumstances,  be  re- 
ceived as  representatives  of  an  organization.  Other  points  were 
adjusted  without  difficulty,  and  this  "compromise"  was  submitted 
to  the  body  of  the  men  for  approval.  It  was  decided  to  determine 
the  question  by  secret  ballot,  thus  ensuring  to  every  man  an  oppor- 
tunity to  record  his  deliberate  judgment.  The  result  justified  the 
claims  of  the  companies  that  the  men,  as  a  body,  were  satisfied  with 
their  treatment  and  did  not  desire  a  strike.  A  secret  ballot 
was  taken  on  the  question  by  the  men  and  nut  of  1300  members 
1  >f  the  union  employed  on  the  street  railway  lines  of  New  Orleans, 
only  176  voted  in  favor  of  a  strike.  This  was  rather  a  farcical 
finish,  in  view  of  the  fact  that  the  entire  city  had  been  in  a  turmoil 
for  a  month,  and  that  during  this  time  it  was  confidently  declared 
by  the  agents  who  were  busily  engaged  in  fomenting  strife  that 
the  men  were  united  in  their  demands,  thoroughly  organized  and 
prepared  for  a  lung  ciege.  It  is  worthy  of  consideration  in  this 
connection  that  several  prominent  labor  organizers  advised  a  con- 
servative course,  and,  finding  the  companies'  terms  fair  to  the  men, 
early  recognized  the  utter  hopelessness  of  a  strike  and  used  their 
influence  in  averting  it. 

But  the  chief  factor  in  determining  the  struggle  was  the  posi- 
tive attitude  of  the  companies  from  the  beginning.  They  recog- 
nized their  responsibility  to  the  community  and  they  determined 
to  discharge  their  duty  fearlessly  and  fully.  They  appealed  to  the 
judgment  of  the  people,  and,  in  spite  of  the  common  prejudice 
against  corporations  and  the  sympathy  for  workingmen  that  is 
generally  expressed  indiscriminately  on  such  occasions,  it  was  uni- 
versally recognized  that  the  companies  were  simply  guarding  public 
and  private  rights  when  they  refused  to  accede  to  the  original  de- 
mands and  that  they  were  thus  performing  a  very  valuable  public 
service.  Consequently  they  were  upheld,  and  undoubtedly  the 
men  themselves  recognized  this  condition,  even  though  their  so- 
called  leaders  refused  to  admit  it,  and  they  governed  their  actions 
accordingly.  All  are,  therefore,  to  be  congratulated  upon  the  out- 
come of  this  controversy. 


Speed  Regulations  for  the  Automobile 

The  old  electric  railway  man,  he  who  cut  his  wisdom  teeth 
on  Sprague  No.  5  motors,  and  the  trolley  that  was  moored  to 
its  pole  with  a  bit  of  clothes  line,  smiles  inwardly  at  the  rumpus 
now  being  stirred  up  over  the  skittish  horse  and  the  automobile. 
He  remembers  the  good  old  times  when  irate  citizens  hung  on  to 
the  reins  and  consigned  the  new-fangled  motive  power  to  destruc- 
tion, when  City  Councils  voted  to  prohibit  speeds  greater  than 
6  miles  an  hour  and  rural  Boards  of  Selectmen  worked  them- 
selves into  a  fine  bucolic  frenzy  and  ordered  up  the  tracks.  But 
the  world  wags  along  and  one  has  to  get  out  a  search  warrant 
for  a  horse  who  will  do  more  than  cock  an  inquisitive  ear  back- 
ward as  the  rushing  car  overtakes  him.  Just  now  the  automo- 
bilist  is  having  his  share  of  the  same  trouble,  and  apparently  he 
does  not  like  it — it  delays  the  game  and  cuts  down  his  running 
time  wofully.  He  is  therefore  putting  up  the  most  naive  argu- 
ment that  he  has  found,  that  the  best  way  to  allay  the  fears  of  a 
frightened  horse  is  to  dash  by  at  full  speed  and  get  out  of  sight 
as  quickly  as  possible.  We  believe  also  that  he  has  found  the 
same  process  efficacious  after  running  over  a  pedestrian.  But, 
while  horses  will  doubtless  get  used  to  the  automobile  in  due  sea- 
son, it  will  be  a  much  slower  process  than  it  was  in  case  of  the 
street  car.  For  the  car  presents  an  appearance  not  altogether  un- 
wonted and  keeps  steadily  to  a  definite  track,  on  which  a  horse 
soon  finds  that  it  may  reasonably  be  expected.  The  automobile, 
however,  is  coming  to  resemble  nothing  else  that  moves  on  the 
earth  or  through  the  waters  under  it,  and  any  right-minded  quad- 
ruped has  a  right  to  shy  at  its  appearance.  It  will  all  come  out 
right  in  the  end,  doubtless,  but  meanwhile  we  cannot  restrain  a 
little  innocent  merriment  over  the  situation.  As  David  Harum 
pleasantly  remarked:  "It's  a  good  thing  for  a  dog  to  have  a  few 
fleas — keeps  him  from  brooding  on  bein'  a  dog." 

As  to  Through  Cars 

We  wonder  whether  our  friend  the  general  manager  often 
finds  time  to  consider  the  through-car  question  in  all  its  aspects 
and  its  important  bearing  on  traffic.  Very  few  systems  now  a  days 
are  isolated  in  the  sense  that  they  have  no  connections  with  other 
systems,  and  in  a  large  majority  of  cases  these  connections  mean 
the  possibility  of  interurban  traffic.  And  this  being  so,  in  how 
many  instances  is  a  determined  effort  made  to  operate  two  con- 
tiguous systems  in  complete  harmony?  It  is  very  instructive  to 
examine  the  connections  that  go  to  make  up  a  long  trolley  ride 
with  an  eye  out  for  the  possibilities  of  unified  action.  The  modern 
tendency  toward  open  consolidation  is  a  recognition  of  one  phase 
of  the  case,  but  leaving  this  out  of  the  question,  there  is  a  chance  for 
most  useful  and  profitable  work  in  building  up  through  lines.  In 
several  cities  in  the  West,  notably  in  Chicago,  this  question  has 
received  serious  consideration,  but  because  of  the  uncertainty  re- 
garding franchises,  the  problem  has  not  been  completely  solved. 
In  New  England,  however,  there  are  numerous  examples.  The 
cars  between  New  Haven  and  Bridgeport  operate  over  three  lines 
in  the  system  of  through  interurban  traffic.  At  the  present  day  no 
subject  can  be  studied  to  greater  advantage  by  street  railway 
managers  than  the  history  and  principles  of  general  railroading. 
All  the  important  questions  relating  to  the  traffic  have  been 
threshed  over  by  steam  railroad  men  years  ago  and  their  experi- 
ences ought  to  be  heeded. 

About  the  first  lesson  that  had  to  be  learned  was  the  art  of  deal- 
ing with  through  traffic  which  must  be  carried  over  the  lines  of 
several  systems.  It  very  early  became  evident  that  a  change  of 
cars  in  passing  to  a  foreign  line  was  bad  tactics,  and  the  interest- 
ing spectacle  has  often  been  presented  of  two  roads  actually  on  bad 
1erms  with  each  other,  still  making  punctiliously  accurate  con- 
nections, and  forming  traffic  agreements  with  every  appearance  of 
amicability.  Now  street  railways  have  even  more  cogent  reasons 
for  working  in  harmony,  for  nearly  every  interurban  connection 
firings  the  electric  lines  in  direct  and  often  fierce  competition  with 
steam  roads.    The  latter  generally  have  the  advantage  in  speed, 
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and  unless  the  electric  roads  work  in  full  harmony,  and  with  the 
value  of  through  traffic  in  mind,  this  advantage  is  greatly  increased 
by  the  effect  of  bad  connections.  Take,  for  example,  two  cities  50 
miles  apart.  The  railroad  between  them  may  run  a  train  every  two 
hours  and  take  two  hours  for  the  trip.  The  electric  systems  be- 
tween the  same  termini  may  number  three  or  four,  running  cars 
on  fifteen  minutes'  and  thirty  minutes'  headway,  and  making,  per- 
haps, 10  miles  per  hour.  The  apparent  running  time  of  five  hours 
would,  in  practice,  be  extended  to  six  hours  or  more  by  uncertain 
connections  and  whatever  through  traffic  might  be  secured  would 
be  almost  wholly  in  summer.  If  the  managers  of  the  electric  roads, 
however,  really  put  their  heads  together  and  settled  upon  a  plan  of 
campaign,  they  could  put  up  a  combination  that  would  produce 
an  effect  on  next  year's  passenger  receipts. 

The  first  step  would  be  to  lay  out  a  through  schedule,  based  on 
the  best  running  time  that  couid  be  made.  One  of  the  component 
roads,  perhaps,  might  operate  only  two  cars  an  hour,  but  these 
can  be  made  to  count  for  considerable.  The  parties  to  the  con- 
spiracy would  then  proceed  to  arrange  to  send  out  through  cars 
over  the  line  every  hour  or  half  hour  under  trackage  arrangements 
between  the  parties.  It  might  prove  desirable  to  change  operators 
so  as  to  ensure  its  local  receipts  to  each  road,  but  the  main  point 
would  be  to  take  the  passengers  from  terminus  to  terminus  without 
change  of  cars  or  waiting  at  junctions.  By  selecting  the  rolling 
stock  with  a  little  care,  the  actual  running  time  could  be  materially 
reduced,  and  the  result  would  surely  be  the  building  up  of  long-dis- 
tance traffic  to  a  point  that  would  prove  profitable  to  all  parties 
concerned.  Each  local  situation  has  its  own  conditions,  and  in 
many  instances  the  average  haul  would  be  considerably  less  than 
the  50  miles  assumed  in  this  example,  but  the  principle  of  united 
action  for  through  service  is  everywhere  and  always  valuable. 
Actual  consolidation  has  its  own  especially  good  and  bad  points,  but 
some  of  its  most  characteristic  advantages  can  be  secured  merely  by 
rational  co-operation. 

Municipal  Ownership  Vote  in  Chicago 

Every  voter  who  went  to  the  polls  at  the  city  election  held  April 
1  in  Chicago  was  handed  a  ballot  upon  which  he  was  privileged  to 
mark  his  assent  or  dissent  to  certain  questions  of  public  policy. 
Among  these  was  the  question  of  municipal  ownership  of  street 
railways.  The  result  of  the  vote  was  124,594  in  favor  of  and  25,987 
against  municipal  ownership.  No  statement  was  made  in  the 
question  as  printed  on  the  ballot  as  to  whether  municipal  owner- 
ship and  operation,  or  municipal  ownership  of  tracks  with  a  lease 
to  a  private  corporation,  was  desired.  Aside  from  this  indefinite- 
ness  as  to  the  exact  desires  of  the  majority  the  result  of  the  vote 
was  certainly  most  decisive  and  came  as  a  surprise  to  both  friends 
and  opponents  of  the  policy.  To  understand  fully  the  result  of 
this  vote  it  is  necessary  to  study  Chicago  local  affairs  for  some 
time  back.  This  done,  the  vote  is  not  so  hard  to  understand,  and 
as  street  railway  men  the  country  over  are  interested  in  the  result 
of  the  Chicago  vote  as  being  among  the  first  of  its  kind  in  this 
country,  and  as  it  will  as  such  attract  considerable  attention,  it  is 
worth  while  here  to  recount  some  of  the  main  points. 

In  the  first  place,  the  vote  did  not  mean,  nor  could  it  mean,  any 
immediate  assumption  of  street  railway  ownership  on  the  part  of 
the  city.  The  city  has  no  power  to  own  or  operate  street  railways 
under  the  present  Illinois  laws,  and  enabling  legislation  must  be 
passed  before  it  can.  The  vote  was  taken  simply  as  an  expression 
of  the  sentiment  of  the  voters  as  to  the  future  trend  of  public 
policy.  Among  those  voting  for  the  proposition  there  were  three 
classes  of  voters :  first,  those  thinking  people  who  conscientiously 
believe  that  municipal  control  should  be  extended  to  street  rail- 
ways ultimately  and  that  in  the  course  of  time  municipal  govern- 
ments will  have  become  so  purified  as  to  be  capable  of  the  trust; 
second,  those  who  have  no  decided  preferences  one  way  or  another, 
but  who  voted  for  municipal  ownership  rather  because  of  a  dis- 
inclination to  oppose  the  plan  than  on  account  of  any  positive 
convictions  in  its  favor;  third,  those  of  both  ignorant  and  educated 


classes  who  are  dissatisfied  with  present  conditions  and  who  would 
vote  for  anything  in  the  nature  of  a  change  without  giving  the 
matter  thought.  Of  the  latter  class  there  are  always  a  consider- 
able number  at  any  election,  and  that  it  was  a  large  number  in  the 
recent  Chicago  vote  those  know  who  are  familiar  with  local  con- 
ditions in  Chicago  at  the  present  time.  What  has  led  up  to  the  dis- 
satisfaction is  another  story,  but  has  an  important  bearing  on  the 
question  under  discussion.  For  some  years  past  the  Chicago  com- 
panies have  been  under  the  necessity  of  suspending  much-needed 
improvements  on  a  number  of  main  or  trunk  lines,  pending  either 
a  renewal  of  their  franchises  on  these  lines  on  satisfactory  terms 
or  a  decision  of  the  court  giving  them  rights  on  those  streets 
under  the  ninety-nine  year  act.  The  situation  has  not  been  made 
any  easier  by  the  presence  of  a  Mayor  whose  sole  aim  in  life  seems 
to  be  to  block  all  progress  toward  a  settlement'  of  the  question. 
In  the  absence  of  assurance  as  to  the  continuity  of  some  of  the 
most  important  franchises  the  companies  have  done  the  best  they 
could  with  present  equipment  and  downtown  terminals  by  adding 
to  the  car  service  as  much  as  the  present  cables  and  terminals 
would  permit.  In  the  meantime  the  advent  of  prosperous  times 
and  heavy  travel  increasing  steadily,  matters  went  from  bad  to 
worse.  Insufficient  franchises  for  overhead  trolley  lines  in  the 
downtown  district  limited  the  number  of  people  that  could  be 
handled  that  way,  and  the  cables  were  loaded  to  the  limit  of  safety. 
No  one  realizes  the  unsatisfactory  condition  of  affairs  better  than 
the  companies  themselves;  but  until  extensions  are  granted  which 
will  warrant  a  wholesale  reconstruction  of  downtown  street  rail- 
way facilities  and  the  introduction  of  electric  in  place  of  cable  trac- 
tion there  can  be  no  relief  expected.  The  general  feeling  of  dis- 
satisfaction with  the  present  service,  without  thought  as  to  its 
cause,  is  no  doubt  responsible  for  a  large  percentage  of  the  vote 
in  favor  of  municipal  ownership,  on  the  same  principle  as  the 
farmer  who  was  always  "agin'  the  government"  whatever  else  he 
believed  in.  It  is  interesting  to  note  that  there  does  not  seem  to 
be  the  unanimity  of  opinion  on  the  part  of  the  Chicago  press  as 
to  the  advisability  of  municipal  ownership  of  street  railways  that 
one  would  expect  after  such  a  vote.  When  a  paper  like  the  Chi- 
cago Tribune  editorializes  in  the  following  manner  the  day  after 
election  it  does  not  indicate  that  there  is  such  intense  public  feel- 
ing on  the  subject  as  a  perusal  of  the  election  returns  might  in- 
dictate  to  a  non-resident  of  Chicago.    The  Tribune  says : 

If  it  takes  a  municipal  corporation  fifteen  days  or  more  to  make  bridge  re- 
pairs which  ought  to  be  made  in  three  days,  how  long  would  it  take  a 
municipal  corporation  operating  a  street  railroad  to  make  repairs  which  a 
traction  company  rushes  through  in  from  one  to  three  hours?  Doubtless  the 
municipal  corporation  would  be  as  dilatory  in  the  one  case  as  in  the  other. 
Chicagoans  need  the  unobstructed  use  of  the  bridges.  Quite  indifferent  to  that 
fact,  city  employees  have  been  puttering  and  dawdling  about  Clark  Street 
Bridge,  and  have  managed  to  put  the  people  who  wish  to  use  it  to  an  extraordi- 
nary amount  of  inconvenience.  No  regard  whatever  has  been  shown  for  the 
rights  of  the  public.  There  never  is  where  public  works  are  concerned.  The 
object  is  to  make  a  job  last  as  long  as  possible.  Chicagoans,  who  have  the 
ever-present  spectacle  of  the  slothful  ways  of  city  employees,  are  not  in  favor 
of  the  proposed  extension  of  the  sphere  of  municipal  inefficiency  so  as  to  take 
in  street  railroads.  The  service  on  the  Chicago  lines  is  bad  enough,  but  it 
would  be  infinitely  worse  if  these  lines  were  operated  by  the  city.  So,  when- 
ever an  accident  stopped  the  working  of  a  line,  the  fact  that  tens  of  thousands 
of  people  would  be  incommoded  while  necessary  repairs  were  being  made  would 
not  hasten  the  motions  of  the  city  employees  sent  to  attend  to  the  matter. 
They  would  go  about  their  work  in  their  customary  slouching,  easy-going  way 
and  whistle  while  the  people  walked.  The  servant  who  was  faithful  over  a  few 
things  was  made  ruler  over  many  things.  When  a  municipal  corporation  shall 
have  shown  its  ability  to  do  well  the  things  now  given  it  to  do  there  will  be  a 
good  reason  for  assigning  additional  duties  to  it.  A  municipal  corporation 
which  never  is  able  to  make  bridge  repairs  promptly  is  not  to  be  trusted  with 
the  operation  of  an  electric  street  railway. 

It  might  be  added  that  the  experience  of  the  city  of  Chicago  in 
establishing  and  operating  a  municipal  street  lighting  department 
has  not  been  entirely  satisfactory;  as  a  matter  of  fact  the  service  is 
poor  as  compared  with  the  commercial  lighting  furnished  merchants 
and  householders,  and  it  is  expensive,  too,  as  has  been  shown.  The 
tendency  of  the  municipal  officers  to  juggle  statistics  so  as  to  con- 
vey the  impression  that  the  street  lighting  was  less  expensive  than 
commercial  rates  has  been  exposed  and  publicly  rebuked  on  sev- 
eral occasions  by  local  newspapers. 
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Snowstorms  in  Western  New  York 


The  severe  snowstorms  which  have  visited  Central  and  Western 
New  York  during  the  last  winter  have  caused  the  street  railway 
companies  considerable  trouble  and  expense.    This  was  especially 


22,  used  200  men  as  shovelers,  our  two  rotaries  required  only  six, 
leaving  our  regular  section  force  of  ten  men  to  look  after  the 
switches.'' 

The  accompanying  engravings  give  a  better  idea  than  any  de- 
scription could  do  of  the  size  of  some  of  the  drifts  encountered  on 
this  line  during  the  last  winter  season,  and  it  is  doubtful  whether 
any  other  electric  railway  can  make  a  showing  equal  to  that  of 


FIG,  1.— ROTARY  PLOW  AT  WORK 

true  of  the  first  half  of  February.  On  the  Rochester  &  Sodus  Bay 
Railway  Company's  lines  the  crews  were  constantly  at  work,  but 
they  had  the  satisfaction  of  keeping  the  line  open. 

The  accompanying  illustrations  give  a  fair  idea  of  the  conditions 
which  confronted  the  management.  Figs.  1  and  2  shew  the  rotary 
plows  at  work,  Fig.  3  shows  the  top  of  a  trolley  car  that  is  practi- 


FIG.  2.— ROTARY  PLOW  AT  WORK 

cally  "snowed  in,"  while  Fig.  4  shows  a  cut  through  the  snowdrift 
that  lises  to  the  roof  of  the  car.  The  illustrations  give  a  fair  idea 
of  the  situation.  E.  J.  Wilcoxen,  superintendent  of  the  company, 
says: 

"From  Feb.  1  to  Feb.  15  we  experienced  our  regular  February 
storms,  the  drifts  averaging  3  ft.  to  12  ft.  We  were  able  to  get 
cars  over  our  line  (40  miles)  every  day  except  one,  although  our 
competitor — the  steam  road — was  unable  to  do  as  well.  Our  snow 
equipment  consists  of  two  rotary  plows.  While  the  Ohio  Traction 
Company,  whose  experiences  were  noted  in  your  issue  of  March 


FIG.  3. — STALLED  IN  A  DRIFT  UP  TO  THE  EAVES 


FIG.  4.— A  CLEAR  TRACK 

the  Rochester  &  Sodus  Bay  line.  For  work  of  this  kind  it  is  diffi- 
cult to  imagine  any  machine  more  efficient  than  the  rotary  snow 
plow,  and  the  fact  that  two  of  these  plows  kept  40  miles  of  line 
open  for  practically  the  entire  season,  is  an  excellent  testimonial 
to  its  ability  as  a  snow  fighter. 



The  Pittsburgh  &  Lake  Erie  Railway  (steam)  has  reduced  its 
rates  between  Youngstown  and  New  Castle,  to  meet  the  com- 
petition of  the  new  extension  of  the  Mahoning  Valley  Railway 
Company. 


April  12,  1902.] 
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Benefit   Association  of  the  Brooklyn 
Company 


Rapid  Transit 


While  it  is  undoubtedly  one  of  the  greatest  problems  in  street 
railway  operation  to  obtain  good  men  for  the  service  of  the  com- 
pany, it  is  of  equal  importance  that  these  men  should  be  made 
contented  with  their  positions.  With  this  idea  in  mind  nearly  all 
the  roads,  both  large  and  small,  have  taken  considerable  pains  and 
gone  to  no  little  expense  to  create  more  beneficial  social  relations 
between  the  men  when  off  duty  and  provide  forms  of  recreation 


railway  man,  having  been  for  five  years  a  brakeman  and  conductor 
on  the  Chesapeake  &  Ohio  Railroad,  and  later  having  gone  to 
Toronto,  Can.,  where,  he  was  in  railroad  association  work  for  two 
years  before  going  to  Chicago.  In  the  latter  city  he  was  em- 
ployed in  the  same  class  of  work  for  three  years. 

The  proposed  plan  shown  herewith  gives  an  excellent  idea  of 
the  extensive  scale  upon  which  the  work  is  to  be  laid  out.  This 
plan  is  of  the  second  floor  of  the  Ridgewood  car  house  as  it  will 
appear  after  being  remodeled  to  meet  the  requirements  of  the 
association.  This  place  will  serve  the  double  purpose  of  being  a 
meeting  center  tor  railway  men  and  affording  facilities  for  the  in- 


1  Janitor's  Rooms  1 

S'x  16' 

■ 

■ 

WyckofF  Ave. 

PROPOSED  PLAN  OF  BROOKLYN  RAPID  TRANSIT  COMPANY'S  BENEFIT  ASSOCIATION'S  ROOMS 


which  will  prevent  their  being  dissatisfied  with  their  employers. 
Ever  since  coming  to  Brooklyn  last  year  President  J.  L.  Great- 
singer,  of  the  Brooklyn  Rapid  Transit  Company,  has  been  work- 
ing toward  the  betterment  of  the  social  condition  of  his  men, 
a  work  which  was  not  only  extremely  pleasant  to  one  of 
his  temperament,  but  one  with  which  he  had  become  familiar 
during  his  days  of  railroading  in  the  West,  where  he  left 
one  of  the  most  complete  systems  of  railroad  mutual  ben- 
efit associations  to  be  found  in  the  world.  With  the  able 
assistance  of  W.  W.  Wheatly,  superintendent  of  the  surface 
lines,  plans  have  been  formulated  which  will  give  to  the  men  em- 
ployed by  the  Brooklyn  Rapid  Transit  Company  a  benefit 
association  which  bids  fair  to  rival  the  one  which  President  Great- 
singer  produced  on  his  Western  road.  Being  firm  believers  in  the 
association  of  employees  as  a  practical  force  among  railway  men, 
and  a  beneficent  undertaking  for  both  employer  and  employed, 
the  officers  of  the  Brooklyn  Rapid  Transit  Company,  from  Gen- 
eral Manager  J.  C.  Brackenridgc  down,  have  gone  into  the  matter 
with  hearty  co-operation,  and  a  large  amount  of  time  has  been 
spent  in  perfecting  the  plans  of  suitable  meeting  places  and  organi- 
zation, which  is  shortly  to  be  followed  by  the  expenditure  of  con- 
siderable sums  of  money.  The  company  has  been  most  successful 
in  obtaining  the  services  of  J.  M.  Dudley  as  secretary  of  the  asso- 
ciation.   Mr.  Dudley  has  come  from  Chicago  and  is  a  practical 


struction  of  conductors  and  motormen  in  the  performance  of  their 
duties.  The  plans  provide  for  reading  room,  club  room,  gym- 
nasium, bowling  alleys,  class  room,  assembly  hall,  bath  rooms, 
restaurant  and  possibly  a  few  sleeping  rooms.  The  reading  room 
will  be  18ft.  x  73  ft.,  well  lighted,  ventilated  and  furnished  with 
comfortable  chairs,  liberal  supplies  of  papers  and  magazines, 
scientific  and  popular.  Four  billiard  tables  and  other  games  will 
be  provided  for  the  club  room,  which  is  42  ft.  x  70  ft.  facing 
Wyckoff  Avenue.  The  bowling  alleys  exactly  meet  the  need  of  fur- 
nishing light  bodily  exercise  and  affording  the  fun  element  de- 
manded by  the  men  released  from  close  application  to  business 
duties. 

Social  gatherings  and  entertainments  for  employees  and  their 
families  may  be  held  in  the  large  hall,  which  has  a  seating  capacity 
of  1000.  In  the  rear  of  the  hall  a  skeleton  car  is  to  be  placed  for 
the  instruction  of  conductors  and  motormen.  The  skeleton  car 
will  be  fully  equipped  with  the  same  character  of  apparatus  as  is 
used  in  the  regular  service.  All  of  the  parts,  including  the  motors, 
and  all  of  the  mechanical  details  of  the  car,  will  be  exposed  to 
view,  so  that  the  men  receiving  instruction  can  have  a  practical 
demonstration  of  the  entire  apparatus.  A  competent  instructor 
will  be  in  charge  of  this  department. 

Plans  have  been  made  for  a  restaurant  in  which  good  food  will 
be  furnished  at  low  price.   The  baths  and  lavatories  will  be  of  the 
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best  modern  type,  shower  baths  replacing  the  tubs,  as  in  most 
associations.  The  secretary's  office  will  be  near  the  entrance  to 
the  building,  to  enable  him  to  greet  and  get  acquainted  with  the 
men  who  frequent  the  club  rooms  and  to  welcome  newcomers. 

Work  will  begin  at  once  on  the  remodeling,  and  the  club  rooms 
will  be  ready  to  open  in  a  few  months.  In  addition  to  the  central 
department,  there  will  be  a  number  of  association  club  rooms  at 
otlier  car  houses,  at  Crosstown,  Flatbush,  Ninth  Avenue,  East 
New  York,  Fifty-Eighth  Street,  Bergen  Street  and  Canarsie,  but 
the  headquarters  will  be  at  Ridgewood.  At  present  good  rooms 
are  provided  at  Crosstown,  Flatbush  and  Ridgewood  car  houses. 
In  each  case  there  is  a  large  reading  room,  billiard  room  and 
locker  room.  Bowling  alleys  are  provided  at  Crosstown  and 
Ridgewood  club  rooms. 

The  same  relation  will  exist  between  the  Street  Railway  Asso- 
ciation and  the  Brooklyn  Young  Men's  Christian  Association 
that  exists  between  steam  railroad  departments  and  city  associa- 
tions. This  gives  the  movement  stability  and  the  benefit  of 
years  of  experience  of  the  Brooklyn  Y.  M.  C.  A.  Besides 
the  use  of  the  gymnasiums,  circulating  library,  etc., 
the  members  of  the  club  receive  free  medical  attend- 
ance in  case  of  illness  and  financial  aid  to  themselves  in  case  of 
enforced  absence  from  duty  or  to  their  families  in  case  of  death. 
In  cases  of  illness  or  injury  $i  per  day  is  paid  for  each  day  the 
member  is  unable  to  perform  his  duties,  and  in  case  of  death  $150 
is  given  to  the  heirs  of  the  deceased.  It  is  intended  that  a  physi- 
cian will  be  in  attendance  at  the  benefit  association's  headquarters 
three  days  per  week  for  three  or  four  hours  of  those  days.  This 
physician  will  be  ready  at  these  times  to  give  medical  treatment 
and  advice  to  all  such  members  as  are  perhaps  not  ill  enough  to 
lay  off,  as  well  as  passing  on  those  who  think  they  need  to  go  on 
the  sick  list.  Besides  this  physician,  who  will  be  chief  of  the 
medical  department  of  the  association,  a  large  number  of  physi- 
cians throughout  the  city  will  be  engaged  to  attend  to  the  em- 
ployees who  live  in  their  neighborhood. 

The  Brooklyn  Rapid  Transit  Company  guarantees  the  financial 
integrity  of  the  benefit  association.  While  it  has  already  expended 
large  funds  in  fitting  up  the  present  club  rooms,  it  will  enlarge  the 
facilities  found  there,  as  well  as  equipping  the  new  Ridgewood 
Avenue  headquarters.  The  general  manager  of  the  Brooklyn 
Rapid  Transit  Company,  according  to  the  charter  of  the  associa- 
tion, will  be  the  permanent  head  of  the  association,  and  will  also 
be  chairman  of  the  board  of  trustees,  which  will  govern  all  mat- 
ters pertaining  to  the  policy  of  the  association.  This  board  of 
trustees  will  consist  of  seven  men,  including  the  chairman,  three 
of  these  being  elected  by  the  members  and  three  being  appointed 
by  the  president  of  the  Brooklyn  Rapid  Transit  Company.  The 
secretary  and  treasurer  will  be  appointed  by  the  Brooklyn  Rapid 
Transit  Company,  and  will  receive  his  salary  from  the  treasury  of 
the  company.  The  vice-president  of  the  association  will  be  elected 
by  the  members.  Besides  paying  the  salary  of  the  secretary,  the 
railway  company  furnishes  the  rooms  and  equipment  free  of  cost, 
and  provides  light,  heat,  water,  etc.  The  dues  of  the  association 
will  be  $1  initiation  and  fifty  cents  every  month,  and  all  employees 
of  the  Brooklyn  Rapid  Transit  Company  in  good  standing, 
whether  they  work  on  the  elevated  lines,  surface  lines  or  in  the 
power  stations  or  shops,  will  be  eligible  for  membership. 



Clever  Detective  Work  in  Brooklyn 

Having  suspected  for  some  weeks  that  an  organized  band  of 
swindlers  among  its  own  employees  was  robbing  the  Brooklyn 
Rapid  Transit  Company,  the  officers  of  the  company  have  been 
quietly  running  the  offenders  down.  The  operations  of  secret  serv- 
ice men  in  their  employ  culminated  last  Saturday  in  the  summary 
dismissal  of  fifteen  conductors  on  various  lines  of  the  company  and 
the  arrest  of  one  Charles  Gold,  a  former  conductor  on  the  Myrtle 
Avenue  line.  Gold  will  be  accused  of  acting  as  a  "go-between"  in 
the  relations  of  one  dishonest  conductor  with  another,  carrying 
bundles  of  transfer  tickets  from  one  to  the  other  at  points  of  inter- 
section, and  thus  enabling  the  conductor  who  received  the  tickets, 
which  in  Brooklyn  are  rung  up  the  same  as  cash  fares,  to  turn  in 
paper  instead  of  cash.  It  was  quite  possible,  under  the  circum- 
stances, for  all  the  conductors  interested  in  the  scheme  to  make 
from  a  dollar  to  a  dollar  and  a  half  extra  "wages"  without  report- 
ing at  the  end  of  their  run  with  more  than  a  reasonable  number  of 
transfer  tickets.  The  arrest  of  the  go-between  was  made  under 
the  most  satisfactory  circumstances  and  his  conviction  is  almost 
sure  to  follow.  A  detective  who  had  been  following  him  for  some 
time  was  on  the  car  platform  with  two  officials  of  the  railway 
company  and  saw  Gold  deposit  a  bunch  of  transfer  tickets  in  the 
conductor's  pocket.  The  Brooklyn  Rapid  Transit  Company  is  to  be 
congratulated  on  having  at  one  time  relieved  from  its  force  of  em- 
ployees fifteen  dishonest  men  and  arrested  one  of  the  smartest 
swindlers  who  has  ever  operated  in  Brooklyn. 


Improvements  at  Birmingham 


The  Birmingham  Railway,  Light  &  Power-  Company,  of  Bir- 
mingham, Ala.,  now  has  under  way  improvements  the  aggregate 
cost  of  which  will  be  about  $1,750,000.  The  company  is  rebuilding 
a  number  of  old  lines,  constructing  one  new  line  and  converting 
others  from  steam  to  electricity.  The  capacity  of  the  company's 
power  plant  is  being  increased,  and  arrangements  are  being  made 
for  the  installation  of  a  system  of  steam  heating  to  reach  all  por- 
tions of  the  city. 

One  of  the  most  important  improvements  being  made  by  the 
company  is  the  conversion  of  the  Birmingham  and  Bessemer  and 
Powderly  and  Bessemer  steam  Hues  into  electric  lines.  The  Bir- 
mingham and  Bessemer  line  is  twelve  miles  in  length,  while  the 
Powderly  and  Bessemer  line  is  seven  miles  long.  The  equipment 
of  the  two  lines  with  electricity  will  complete  a  circuit  by  which 
electric  cars  can  be  run  from  Birmingham  by  one  route  and  return 
by  another,  as  there  is  at  this  time  an  electric  line  extending  from 
Birmingham  to  Powderly.  The  Birmingham  and  Bessemer  line 
is  laid  with  heavy  rails  and  will  not  have  to  be  rebuilt,  but  the 
Powderly  and  Bessemer  line  is  of  light  construction  and  will  be 
rebuilt  entirely. 

The  electric  plant  in  Bessemer,  a  comparatively  small  concern, 
was  bought  by  the  company  some  time  since,  and,  in  connection 
with  the  equipment  of  the  two  above-mentioned  lines  with  elec- 
tricity, the  Bessemer  light  plant  is  to  be  practically  rebuilt  on  a 
much  larger  scale. 

The  present  line  between  Birmingham  and  Ensley  is  being 
double-tracked  the  greater  part  of  the  way,  and  at  the  same  time 
a  second  line  is  being  built.  This  line  follows  an  entirely  different 
route  and  will  open  up  a  new  territory.  Work  on  it  is  progressing 
rapidly,  and  it  will  be  placed  in  operation  during  the  coming 
summer. 

The  East  Lake  line,  which  is  a  double-track  system  about  7 
miles  in  length,  is  being  practically  rebuilt.  Heavy  rails  are  being 
laid  and  the  roadbed  is  being  greatly  improved. 

In  the  city  proper  the  company  is  engaged  in  laying  many 
blocks  of  80-lb.  and  90-lb.  steel  rails.  Much  paving  is  being  done 
by  the  city,  and  the  company  is  laying  heavy  rails  wherever  paving 
is  being  done. 

Plans  have  been  completed  by  the  company  for  the  erection  of 
a  monster  car  house  and  car  shop  in  the  city  of  Birmingham,  and 
an  entire  block  has  been  purchased  for  this  purpose.  The  build- 
ings will  be  exactly  alike  from  an  exterior  point  of  view,  and  each 
will  be  300  ft.  x  140  ft.  The  car  house  will  be  equipped  with  every 
modern  device  for  the  care  of  cars,  while  the  shop  will  have  all 
necessary  facilities  for  the  repair  and  rebuilding  of  rolling  stock. 
The  buildings  will  be  of  brick,  with  cement  floors,  and  will  be 
fireproof.   The  total  investment  will  be  considerably  over  $100,000. 

The  addition  which  is  being  made  to  the  power  station  will  also 
cost  an  amount  exceeding  $100,000.  The  building  is  to  be  length- 
ened considerably,  making  the  station  cover  almost  an  entire 
block,  and  the  station  output  is  to  be  greatly  increased  by  the 
addition  of  two  large  engines.  In  addition  to  furnishing  most 
of  the  power  for  the  operation  of  the  numerous  railway  lines 
which  go  to  make  up  the  system,  this  station  supplies  all  the  elec- 
tricity used  for  lighting,  heating  and  power  in  and  about  Birming- 
ham. With  the  completion  of  the  improvements  now  under  way 
the  company,  as  previously  noted,  will  install  a  steam  heating 
system  which  will  reach  throughout  the  business  portion  of  the 
city.  The  steam  will  be  conveyed  through  pipes  and  carried  into 
buildings  within  a  radius  of  seven  blocks  of  the  plant.  About 
$100,000  will  be  expended  in  installing  this  system. 

The  company  also  owns  the  gas  plant  in  Birmingham,  and  about 
$100,000  is  to  be  expended  in  putting  this  system  in  the  best  possi- 
ble condition.  The  productive  capacity  of  the  plant  will  be 
greatly  increased  and  the  pipe  system  will  be  extended  in  all 
directions. 

In  addition  to  the  large  contracts  above  referred  to,  the  com- 
pany is  making  many  improvements  which  will  necessitate  large 
expenditures  in  the  aggregate.  Every  line  owned  by  the  company 
is  being  put  in  first-class  condition.  The  company  was  handi- 
capped for  years  by  the  lack  of  funds  with  which  to  make  needed 
repairs  and  extensions,  but  when  the  consolidation  took  place  last 
year,  and  a  large  bond  issue  was  authorized,  there  was  ample 
money  available,  and  this  is  now  being  expended  with  careful  but 
unsparing  hand. 

The  equipment  is  also  receiving  attention,  and  only  recently 
twenty  handsome  new  cars  were  put  into  service.  These  cars  are 
42  ft.  long,  are  vestibuled  at  each  end,  have  cross  seats,  are 
equipped  with  four  motors,  have  air  brakes,  electric  arc  head- 
lights and  all  other  modern  appliances.  With  the  completion  of 
the  new  line  to  Ensley  and  the  conversion  of  the  Birmingham  and 
Bessemer  and  Powderly  and  Bessemer  lines  into  electric  lines, 
further  additions  will  be  made  to  the  rolling  stock. 
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The  Cleveland  Situation 


Evidence  that  actual  work  is  about  to  start  on  the  new  system 
of  the  People's  Railway  Company,  of  Cleveland,  popularly  known 
as  the  Hoefgen  three-cent  fare  line,  is  the  fact  that  die  company 
has  received  several  carloads  of  rails,  which  have  been  distributed 
along  the  proposed  route  on  Rhodes  Avenue.  The  company  has 
not  yet  been  organized,  and  Promoter  John  Hoefgen  retains  the 
sphinx-like  silence  with  regard  to  his  plans  that  he  assumed  from 
the  start.  He  was  interviewed  by  a  Street  Railway  Journal 
man  Saturday,  and  the  best  he  would  give  out  was  that  the  com- 
pany will  commence  construction  work  at  once,  contract  for  the 
work  having  been  given  to  J.  C.  McSpadden.  Several  power  house 
and  car  house  sites  are  under  consideration,  and  contracts  for  all 
required  equipment  are  to  be  closed  as  soon  as  the  organization 
has  been  perfected,  which  will  be  in  the  near  future.  He  de- 
clined to  name  any  of  his  associates  in  the  venture. 

Enemies  of  the  project,  and  there  are  plenty  of  them,  are  unkind 
enough  to  say  that  the  road  will  never  be  built,  and  that  a  few  rails 
have  been  distributed  to  help  out  Mayor  Johnson  in  the  political 
battle  he  is  now  waging  for  the  control  of  nearly  all  municipal 
offices. 

The  Hoefgen  franchise  ordinance  has  just  been  published  in  full 
for  the  first  time.  It  contains  a  number  of  interesting  features,  and 
in  brief  its  leading  points  are  as  follows: 

Section  1.  The  company  is  authorized  to  build  double-track  roads  over  the 
following  routes:  Beginning  on  Rhodes  Avenue  at  Dennison  Avenue,  over 
tracks  of  the  Cleveland  Electric  Railway  or  straddle  tracks  to  Burton  Street, 
continuing  on  own  tracks  to  Willett  Street  to  Fulton  Street,  over  tracks  of 
the  Cleveland  City  Railway  or  straddle  tracks  to  Franklin  Circle  to  Hanover 
Street,  to  Detroit  Street,  to  Pearl  Street,  over  tracks  of  the  Cleveland  City 
Railway,  then  over  viaduct  to  Superior  Street  on  tracks  belonging  to  the  city, 
through  Superior  Street  on  tracks  owned  by  both  existing  companies,  con- 
tinuing on  Superior  Street  over  tracks  of  the  Cleveland  City  Railway  to  Erie 


other  street  railway  company.  Any  child  under  6  years  accompanied  to  be 
carried  free. 

Sec.  5.  Where  tracks  pass  over  streets  already  paved,  grantee  shall  not  be  re- 
quired to  pay  value  of  paving  16  ft.,  as  required  by  statute. 

Sec.  6.  Wherever  road  is  constructed  over  streets  not  in  free  territory,  but 
occupied  by  another  company,  the  grantee  shall  have  right  to  construct  straddle 
tracks,  said  tracks  to  be  removed  when  arrangement  for  joint  use  of  tracks 
can  be  made. 

Sec.  7.  In  case  of  controversy  with  employees,  each  side  of  controversy  shall 
appoint  two  persons,  whose  actions  shall  be  final.  If  this  board  fails  to  agree, 
the  Mayor  shall  become  the  fifth  member,  and  a  majority  vote  shall  decide. 
No  employee  shall  work  more  than  ten  hours,  within  limits  of  fourteen  hours, 
in  any  twenty-four  hours  except  in  case  of  emergency  causing  obstruction  of 
traffic. 

Sec.  8.  The  Council  reserves  the  right  to  purchase  the  property  when  it  may 
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Street,  through  Erie  Street  on  tracks  of  the  Cleveland  City  Railway  to  Oregon 
Street,  on  own  tracks  to  Oliver  Street,  to  St.  Clair  Street,  through  St.  Clair 
Street  on  tracks  of  Cleveland  City  Railway  to  Sterling  Avenue,  on  own  tracks 
to  Hamilton  Street,  to  Marquette  Street,  to  East  Stanard  Street,  to  Bonna 
Street,  to  Norwood  Street,  to  Wade  Park  Avenue,  to  Dunham  Avenue,  con- 
tinuing on  Wade  Park  Avenue  over  tracks  of  the  Cleveland  Electric  Railway 
to  Rosedale  Street,  over  own  tracks  to  Superior  Street,  over  tracks  of  Cleve- 
land City  Railway  or  straddle  tracks  to  end  of  existing  tracks  of  said  company 
and  on  to  the  city  limits;  also,  beginning  at  corner  of  Monroe  and  Willett 
Streets,  through  Monroe  Street  to  Pearl  Street  and  over  land  belonging  to  the 
city  to  Columbus  Street,  to  Center  Street,  to  South  Water  Street,  to  Cham- 
plain  Street,  to  Ontario  Street,  or  through  Champlain  Street  to  Canal 
Street,  to  Michigan  Street,  to  Seneca  Street,  continuing  through  Michigan 
Street  over  tracks  of  the  Cleveland  Electric  Railway  to  Ontario  Street,  over 
tracks  of  the  Cleveland  City  Railway  to  the  Public  Square;  also,  over  the 
tracks  of  the  Cleveland  City  Railway  and  the  Cleveland  Electric  Railway 
around  the  loop  formed  by  Bank  Street,  private  right  of  way,  Water  Street 
and  Superior  Street. 

Sec.  2.  Motive  power  to  be  electricity.  Rails  90  lbs.  to  the  yard;  grooved  rails 
to  be  used  where  city  requires  it.  Cars  to  be  equipped  with  electric,  hydraulic 
or  mechanical  brakes. 

Sec.  3.  Grantee  to  have  right  to  string  necessary  wires  to  power  houses. 

Sec.  4.  Rate  of  fare  to  be  three  cents  for  each  passenger.  Five  tickets  for 
fifteen  cents  to  be  sold  at  all  times.  Transfers  to  be  given  to  another  line  at 
all  points  of  intersection.  City  reserves  right  to  regulate  issuance  and  use  of 
transfers  to  carry  out  this  provision,  to  establish  transfer  points  and  to  require 
exchange  of  free  transfers  at  such  points  between  the  lines  of  grantee  and  any 


have  the  right  to  do  so  for  such  price  as  may  be  agreed  upon  between  the  two 
parties.  In  case  of  disagreement  as  to  terms,  the  matter  to  be  left  to  a  board 
of  arbitration  consisting  of  three  persons;  majority  to  rule. 

Sec.  9.  In  case  of  arbitration  in  the  matter  of  purchase,  the  city  shall  give 
six  months'  notice  of  its  intention  to  arbitrate,  and  shall  name  one  arbitrator. 
The  owner  shall  within  thirty  days  name  one  arbitrator,  and  the  two  shall  then 
agree  upon  a  third  within  thirty  days.  In  case  of  failure  of  owner  to  name  an 
arbitrator,  or  the  two  to  name  a  third,  the  probate  judge  shall  name  one  or  both 
arbitrators  upon  the  application  of  the  city. 

Sec.  10.  The  value  of  the  property  shall  be  obtained  as  follows:  Cost  of  re- 
production to  be  estimated,  allowing  a  reasonable  amount  for  depreciation.  All 
property  of  any  nature  used  in  the  operation  of  the  road  shall  be  included. 
Separate  itemized  schedules  under  the  following  heads:  Land;  power  houses, 
including  buildings  and  machinery;  all  other  buildings;  tracks;  pavements  paid 
for  by  company;  rolling  stock;  miscellaneous.  To  the  total  valuation  of  the 
above  items  shall  be  added  10  per  cent.  Franchises  granted  by  the  city  not 
included. 

Sec.  11.  The  city  reserves  the  right  to  decline  the  proposition,  in  which  event 
no  new  demand  to  be  made  within  two  years.  Whenever,  after  ten  years,  the 
net  earnings  of  the  road  exceed  8  per  cent  on  the  actual  bona-fide  value,  irre- 
spective of  the  capitalization,  the  company  shall  pay  one-half  of  net  earnings 
in  excess  of  8  per  cent  to  the  city,  whether  said  earnings  are  applied  to  in- 
terest, surplus,  dividends  or  extensions.  And  for  the  purpose  of  ascertaining 
said  value,  the  procedure  mentioned  in  section  10  shall  obtain,  unless  the 
parties  agree. 

Sec.  13.  In  addition  to  the  above,  the  city  reserves  the  right  to  authorize  any 
other  company  to  jointly  occupy  any  part  of  the  tracks  on  Oregon  Street,  be- 
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tween  Oliver  Street  and  Erie  Street,  upon  such  conditions  as  the  city  shall 
decide  unless  the  parties  themselves  agree. 

Sec.  14.  At  the  expiration  of  the  franchise  or  renewal  any  party  to  whom  a 
franchise  over  the  routes  has  been  granted  shall  have  the  right  to  purchase  the 
property  under  the  terms  provided  for  the  city  in  section  8. 

Sec.  15.  The  company  shall  make  known  the  true  state  of  its  financial  affairs, 
and  the  director  of  accounts  shall  have  the  right  at  any  time  to  examine  the 
books  of  the  company  to  ascertain  the  exact  condition  of  its  affairs. 

Sec.  16.  Wherever  the  joint  use  of  tracks  with  other  company  or  the  con- 
struction of  straddle  tracks  is  authorized,  the  same  shall  include  the  joint  use 
of  curves,  sidetracks,  switches,  etc. 

'Sec.  17.  The  company  to  pay  its  proportion  of  the  cost  of  maintaining  the 
tracks  owned  by  the  city. 

Sec.  18.  The  construction  and  operation  of  the  road  shall  be  subject  to  the 
general  street  railway  ordinance  now  in  force,  except  as  herein  modified;  also 
to  future  ordinances. 

Sec.  19.  Tracks  over  the  routes  described  to  be  built  within  six  months  of 
date  or  publication  of  ordinance,  and  to  be  operated  within  one  year,  unless 
prevented  by  legal  action  over  which  the  Council  has  no  control,  or  unless  the 
board  shall  extend  the  time. 

Sec.  20.  Wherever  the  name  of  John  B.  Hoefgen  appears  it  shall  be  under- 
stood to  mean  his  legal  heirs,  representatives  or  assigns. 

Sec.  21.  The  franchise  hereby  granted  shall  expire  twenty  years  after  date  of 
passage  of  ordinance. 

Sec.  22.  This  ordinance  to  take  effect  within  ten  days  after  legal  publication 
and  acceptance  by  John  B.  Hoefgen. 

Passed  March  24,  1902. 

In  the  accompanying  map,  where  two  lines  occupy  the  same 
street,  either  by  use  of  the  same  tracks  or  by  straddle  tracks,  they 
are  shown  distinct  but  very  close  together. 

The  situation  on  Fulton  Street  presents  a  somewhat  perplexing 
proposition  to  the  new  company.  The  Cleveland  City  Railway 
occupies  the  street  with  a  single-track  line,  cars  operating  both 
ways.  Mr.  Hoefgen's  franchise  authorizes  a  double-track  straddle 
track  line  on  this  street,  which,  of  course,  is  impossible  with  the 
present  single  track  occupying  the  center  of  the  street.  The  only 
way  to  overcome  the  difficulty  would  be  to  pull  up  the  existing 
track,  and  the  existing  company  would  make  a  hard  fight  before 
it  would  permit  this. 

Mayor  Johnson  admits  he  expects  the  old  companies  will  at- 
tempt to  block  construction  work  by  obtaining  injunctions. 

Another  injunction  was  granted  Monday  afternoon  against 
Mayor  Johnson,  restraining  him  from  withholding  the  written 
consents  and  withdrawals  of  property  owners,  and  ordering  him  to 
file  them  with  City  Clerk  Toland,  subject  to  public  approval.  The 
petition  alleges  that  a  majority  of  consents  of  property  owners  was 
not  obtained,  and  that  the  bundle  of  papers  which  Mayor  Johnson 
has  kept  hidden,  claiming  that  they  were  consents,  are  not  consents 
at  all.    Interesting  revelations  are  expected  when  the  order  of  the 

court  is  obeyed.   ++*  

A  Street  Railway  Band 

From  a  modest  beginning  in  September,  1898,  when  it  was  or- 
ganized with  fourteen  members,  the  Toledo  Railways  &  Light  Com- 
pany Band,  composed  of  employees  of  the  Toledo  Railways  &  Light 
Company,  of  Toledo,  Ohio,  has  grown  steadily,  until  at  the  present 
time  it  numbers  thirty-eight  pieces.  The  band  was  organized  largely 
through  the  efforts  of  the  late  Thomas  H.  McLane,  formerly  gen- 
eral manager  of  the  company,  who  first  conceived  the  idea  and 
who  called  to  his  assistance  A.  A.  Atkinson,  of  the  lighting  depart- 
ment of  the  company,  who  was  elected  manager  of  the  band.  All 
of  the  men  selected  for  the  band  had  previous  experience  in 
bands.  The  original  name  of  the  band  was  the  Toledo  Traction 
Company's  Centennial  Band,  but  with  the  consolidation  of  the 
Toledo  properties  and  the  change  of  the  company's  name  to  the 
Toledo  Railways  &  Light  Company  the  name  of  the  band  was 
changed  to  the  Toledo  Railways  &  Light  Company  Band.  The 
band  practises  twice  each  week,  and  fills  many  engagements  during 
a  season,  mostly  at  charitable  entertainments.  It  is  one  of  the 
rules  of  the  band  never  to  charge  for  its  services  nor  to  accept 
engagements  which  might  otherwise  be  secured  by  professional 
musicians.  The  company  pays  the  members  of  the  band  for  all  the 
time  they  lose,  either  at  practice  or  while  playing,  and  also  furnishes 
the  instruments  and  necessary  uniforms. 

 ♦♦♦  

Improvements  at  Chattanooga 

The  Chattanooga  &  Lookout  Mountain  Railway  has  just  com- 
pleted its  line  from  the  center  of  Chattanooga  to  Lookout  Mountain. 
Among  the  improvements  introduced  are  a  fine  roadbed,  handsome 
steel  bridge  and  fine  trestle.  The  new  machinery  for  tfiis  road  has 
just  been  placed  in  position  in  the  fireproof  power  house  of  the 
Rapid  Transit  Company  of  Chattanooga.  This  brings  under  one 
management,  and  operated  from  one  central  station,  all  electric 
roads  of  Chattanooga  but  one.  The  inclines  up  Lookout  Mountain 
are  also  operated  by  this  same  management. 


Electrolysis  Decision  in  Dayton 

In  the  suit  of  the  City  of  Dayton  vs.  The  City  Railroad  Company, 
in  the  Court  of  Common  Pleas  of  Montgomery  County,  Ohio,  to 
which  reference  is  made  in  the  editorial  columns  in  this  issue,  de- 
cision was  rendered  April  5  by  Judge  O.  B.  Brown.  The  experts 
for  the  plaintiff  were:  Professor  Dougald  C.  Jackson,  Dabney  H. 
Maury,  Professor  B.  F.  Thomas,  L.  Clifford  Anderson,  J.  H. 
Shaffer,  Professor  Russell  Elliott,  A.  A.  Knudson  and  many 
others.  For  the  defendant  the  experts  were:  Albert  B.  Herrick, 
Professor  George  F.  Seaver,  Norman  McD.  Crawford,  Thomas  J. 
Creaghead,  George  M.  Hoag  and  many  others.  The  attorneys  for 
the  plaintiff  were  Messrs.  Mathews  &  Gottschell  and  for  the  de- 
fendant McMahon  &  McMahon.  J.  A.  McMahon,  the  senior 
counsel  for  the  defense,  acknowledged  that  the  return  circuit  of 
the  railway  company  was  not  all  that  it  should  be,  but  explained 
that  the  present  condition  was  due  to  the  fact  that  this  lawsuit  had 
been  hanging  over  them  for  a  number  of  years,  and  if  the  com- 
pany had  brought  its  system  up  to  the  desired  efficiency  of  the 
ground  return  circuit  its  money  would  have  been  uselessly  ex- 
pended if  the  court  had  demanded  the  introduction  of  a  double 
trolley,  as  this  would  have  involved  a  complete  change  of  their 
system.    The  decision,  slightly  in  abstract,  follows: 

OPINION 

This  case  is  now  before  the  court  upon  the  law  and  the  testimony 
for  a  final  decision,  in  so  far  as  this  court  is  concerned.  It  involves 
many  intricate  and  novel  questions  of  law,  and  large  moneyed 
interests.  It  raises  questions  which  have  never  been  raised  be- 
fore, and  involves  the  application  of  scientific  principles  which 
have  never  been  determined  by  the  courts. 

The  trial  to  the  court  has  been  conducted  with  great  skill  and 
ability  on  the  part  of  the  very  able  counsel.  The  trial  lasted  about 
eight  weeks,  and  the  typewritten  copy  of  the  testimony  covered 
several  thousand  pages.  The  oral  arguments  occupied  one  week. 
Of  the  numerous  witnesses,  thoroughly  examined  and  cross-ex- 
amined, were  some  twenty  experts,  being  from  among  the  leading 
authorities  in  the  United  States,  in  electrical  engineering,  hydraulic 
engineering,  metallurgical  and  chemical  engineering ;  also  mechan- 
ical and  street  railway  engineers  and  managers.  There  were  119  ex- 
hibits in  addition  to  those  attached  to  the  various  depositions.  These 
exhibits  include  all  kinds  of  gas  and  water  mains,  service  pipes, 
patent  joints,  valve  boxes,  a  miniature  electric  railway,  samples  of 
concrete  and  soil,  besides  many  charts,  plates,  photographs,  tables 
and  documents  generally.  Many  of  the  scientific  tests  and  experi- 
ments were  conducted  in  the  court  room. 

Let  us  first  review  the  case  by  giving  a  synopsis  of  the  pleadings, 
not  omitting  the  essential  averment. 

The  petition  sets  forth  the  corporate  capacity  of  plaintiff  and 
defendant ; 

That  the  waterworks  of  the  city  were  constructed  in  1870,  and 
describes  the  position  and  extent  of  the  same ; 

That  the  defendant  operates  its  cars  over  its  tracks  on  Third 
and  Fifth  Streets,  and  La  Belle  and  Richard  Streets,  by  elec- 
tricity, and  has  done  so  since  1894,  the  power  house  of  said 
company  being  situated  on  lot  12,490  of  the  consecutive  numbers 
of  lots  in  said  city;  that  the  electricity  is  conducted  from  the  power 
house  to  the  motors  upon  the  cars  of  said  company  by  means  of 
overhead  wires.  No  metallic  circuit  for  the  return  of  the  electricity 
to  the  power  house  after  having  been  used  has  been  furnished, 
but  the  electricity  after  being  used  escapes  from  the  cars  to 
the  rails  and  from  thence  returns  as  best  it  may,  the  earth,  the  rails 
and  the  said  water  pipes  and  mains  forming  the  return  circuit; 

That  the  rails  of  said  tracks  are  not  perfectly  bonded  and  the 
returning  electricity  leaves  the  rails  at  sundry  places,  enters  the 
earth,  goes  from  the  earth  to  the  water  pipes  and  leaves  the  pipes 
for  the  earth  in  returning  to  said  power  house,  whereby  the  said 
pipes  have  been,  and  are  being,  badly  damaged,  at  sundry  points, 
and  in  many  instances  ruined,  by  the  action  of  electricity  upon  the 
same,  such  action  being  known  as  electrolysis,  the  effect  of  which 
upon  said  pipes  being  to  sometimes  soften  the  material,  so  that  it 
becomes  weak,  and  splits,  and  sometimes  to  perforate  it  with  holes, 
allowing  the  water  to  escape ; 

That  the  city  has  been  compelled  to  dig  up  and  replace  sundry 
of  said  pipes ; 

That  the  extent  to  which  the  pipes  of  said  waterworks  system 
have  been  damaged  by  electrolysis  is  not  accurately  known,  and 
cannot  be  without  digging  up  all  of  the  pipes,  but  much  injury 
thereto  has  been  discovered  by  leaks  and  breaks,  and  pipes  have  had 
to  be  replaced  several  times  in  the  last  three  or  four  years ; 

That  if  the  electrolysis  continues  still  greater  injury  will  result — 
and  the  liability  exists  that  the  mains  and  water  pipes  will  in  time 
of  conflagration  burst,  which  will  result  in  great  disaster  to  the  city 
and  its  people. 

That  it  is  possible  for  the  defendant  to  adopt  and  use  devices  and 
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systems  and  methods  of  traction  that  will  prevent  electrolysis, 
but  impossible  for  the  plaintiff  to  do  anything  to  prevent  such 
injury ; 

That  the  defendant  has  been  advised  of  these  injuries,  and  de- 
mand has  been  made  that  it  stop  the  damage,  but  it  has  not  at- 
tempted to  remedy  the  evil,  nor  taken  steps  nor  done  anything 
toward  securing  or  using  a  device  or  system  of  traction  which  will 
prevent  its  escaping  and  returning  electricity  from  affecting  the 
water  pipes ; 

That  unless  prevented  by  this  court  defendant  will  continue 
to  operate  its  road  as  now,  using  the  earth  and  water  pipes  for  the 
return  circuit  of  its  electricity,  and  the  damage  to  the  pipes  will 
continue,  and  the  waterworks  system  rendered  valueless,  to  the 
great  and  irreparable  damage  to  the  city ; 

That  the  plaintiff  has  no  adequate  remedy  at  law,  and  damages 
will  not  compensate  it  for  the  injury  to  said  water  pipes,  nor  for  the 
disasters  and  evils  which  accrue  to  it  and  its  citizens ; 

The  plaintiff  prays  that  a  mandatory  injunction  may  issue  com- 
manding the  defendant  to  adopt  a  new  system  of  traction  and  such 
devices  as  may  be  necessary  to  prevent  the  electricity  from  damag- 
ing said  water  pipes  of  said  city  and  its  inhabitants. 

The  answer  to  the  defendant  contains  two  defenses : 

The  first  defense.  Admitting  corporate  capacity ;  the  occupation 
of  the  streets ;  the  existence  and  location  of  the  water  pipes ;  the 
operation  of  its  cars  by  electricity;  the  location  of  its  power  house; 
the  supplying  of  power  through  overhead  wires  and  the  use  of  the 
rails  for  the  return  of  the  current  to  the  power  house ; 

Denies  that  its  rails  are  not  perfectly  bonded,  averring  that  it 
has  adopted,  and  keeps  in  use,  the  best-known  systems  as  they  are 
invented ;  and,  having  no  knowledge, 

Denies  that  electrolysis  exists  and  all  allegations  as  to  damage 
from  currents  of  electricity  generated  by  it ; 

Denies  that  it  can  adopt,  without  concurrence  of  the  city,  any 
system  that  will  prevent  electrolysis ;  that  it  knowingly  or  pur- 
posely uses  the  pipes  for  the  return  of  its  electricity ;  or  that  the 
city  has  ever  proposed  or  suggested  any  plan  to  remedy  the  evil. 

The  second  defense.  In  answer  to  the  prayer  of  the  petition, 
pleads  the  purchase  of  the  Dayton  Street  Railroad  and  the  Fifth 
Street  Railroad  in  May,  1893 ;  then  states  the  organization  of  the 
two  companies,  and  the  grants  received  by  them ;  then  sets  forth  the 
renewal  and  extension  of  the  grant  to  The  Dayton  Street  Railroad 
Company  on  February  8,  1892,  which  is  now  in  force  as  the  contract 
between  the  city  of  Dayton  and  the  defendant  The  ordinance  of 
February  8,  1892,  is  set  out  in  full,  Sec.  6  of  which  grants  "per- 
mission to  operate  said  road  by  animal,  electrical  or  cable  power" ; 

That  the  franchise  of  The  Fifth  Street  Railroad  Company  was 
finally  extended  by  the  city  April  25,  1893,  which  is  now  in  force 
as  the  contract  between  the  city  of  Dayton  and  the  defendant.  The 
ordinance  of  April  25,  1893,  is  set  out  in  full,  Sec.  2  of  which 
"authorizes  use  of  trolley  or  storage  electric  or  cable  motive  power 
for  the  purpose  of  propelling  its  cars" ; 

That  pursuant  to  such  grants  the  defendant,  having  acquired 
both  The  Fifth  Street  Railroad  Company  and  The  Dayton  Street 
Railroad  Company,  equipped  its  lines  so  as  to  operate  by  electricity 
in  1894,  ar>d  has  so  operated  its  lines  since ; 

That  at  the  time  said  roads  were  equipped  with  electricity,  the 
same  was  done  under  the  supervision  and  control  of  the  proper 
officials  of  the  plaintiff ;  and  with  their  knowledge,  acquiescence 
and  approval,  and  the  approval  of  the  plaintiff,  described  in  the 
petition,  in  which  the  current  of  electricity  generated  at  the  power 
house  and  transmitted  over  the  wires  strung  above  the  cars,  sup- 
ported on  poles  placed  on  either  side  of  the  street,  etc. ;  the  es- 
sential part  of  each  system  was  the  use  of  the  rails  to  carry  the 
current  back  to  the  power  house — such  system  was  the  only  one 
in  general  use  in  the  United  States  and  was  then  regarded  as  the 
only  practical  system  for  the  operation  of  electric  railways.  The 
double  trolley  was  then  in  existence  in  only  one  city  and  adopted 
for  local  reasons.  The  single  trolley  was  much  more  economical, 
much  simpler  and  much  less  dangerous  to  employees,  and  had 
been  endorsed  by  the  decision  of  the  highest  court  of  Ohio,  and  had 
the  approval  of  scientific  and  practical  men  throughout  the  country; 
single  trolley  had  then  been  in  use  in  the  city  of  Dayton  on  the 
White  Line  for  seven  years  ; 

Sets  forth  nine  grants  to  other  companies  since  franchise  granted 
defendant,  and  that  all  are  using  the  same  system,  having  various 
power  houses,  and  all  the  lines  cross  and  intersect  with  the  de- 
fendant's and  each  other ; 

Admits  its  obligation  to  use  reasonable  care  to  prevent  the 
escape  of  the  electricity  from  the  rails  to  the  pipes  and  avers  it  has 
used  this  care  and  diligence; 

That  it  proposed  a  method  of  protection  to  the  city  officials, 
which  was  declined  and  the  city  has  suggested  no  different  method ; 

It  has  no  information  from  the  petition  what  systems  are  referred 
to  which  it  is  to  be  compelled  to  adopt ;  admits  knowledge  of  double 


trolley  in  Cincinnati,  and  of  New  York  and  Washington  conduit 
systems,  but  avers  that  the  adoption  of  either  system  would  not 
obviate  the  danger  or  protect  the  pipes  so  long  as  the  other  systems 
of  railways  exist  in  Dayton  ; 

That  the  conduit  system  is  impracticable  and  the  overhead  double 
trolley  would  involve  an  outlay  of  a  very  large  sum  of  money  in 
reconstruction,  and  a  great  increase  in  operating  expenses,  and 
would  cause  a  great  increase  of  the  danger  to  employees,  and  result 
in  numerous  additional  wires  and  increase  the  difficulty  of  handling 
fires ; 

That  there  are  various  methods  by  which  the  city  can  protect 
itself,  and  other  methods  by  which  it  and  plaintiff,  acting  in  concert, 
which  defendant  has  been,  and  is,  willing  to  do,  can  entirely  obviate 
the^  danger ; 

Knows  of  no  way  by  its  own  action  to  prevent  the  escape  of 
electricity,  except  to  keep  its  tracks  in  good  repair  and  properly 
bonded ;  this  it  has  always  done  and  is  ready  always  to  do ;  that  the 
city  by  locating  the  tracks  of  street  railways,  as  well  as  its  water 
pipes  and  connections,  makes  all  efforts  to  prevent  electricity  escap- 
ing entirely  futile ; 

That  this  court  is  without  authority  to  compel  defendant  to  make 
the  change  in  the  construction,  for  the  reason  that  such  original 
construction  was  authorized  by  the  city,  and  large  sums  of  money 
have  been  expended  in  reliance  upon  the  contracts  between  the  city 
and  the  defendant ;  the  right  to  use  the  rails  as  a  return  circuit 
was  granted  by  the  city,  and  the  city  has  not  repudiated  the  con- 
tract. No  action  has  been  taken  by  the  city  in  any  of  its  depart- 
ments requiring  the  change,  and  defendant  would  not  have  power 
even  under  an  order  of  court  to  make  such  change  without  permis- 
sion of  the  city. 

REPLY  OF  THE  CITY. 

After  admission  of  certain  facts,  denies  that  the  single-trolley 
system  was  in  successful  use  in  this  city  prior  to  defendant  operat- 
ing its  road,  so  far  as  affecting  the  property  of  the  city  was  con- 
cerned ;  , 

Denies  that  any  of  the  grants  set  forth  were  for  single-trolley 
system ;  that  the  grant  was  only  a  general  grant  to  use  animal, 
electrical  or  cable  power,  and  defendant  has  no  authority  to  use 
the  single  trolley  unless  that  power  is  implied  in  the  general  power 
granted ; 

That  by  granting  the  power  to  operate  cars  by  electricity  plaintiff 
did  not  intend,  nor  did  it,  by  granting  such  power,  authorize  the 
defendant  to  use  the  single-trolley  or  any  system  that  would 
interfere  with  or  damage  the  property  of  the  plaintiff  or  its  citizens ; 

That  the  defendant  has  known  for  six  years  that  the  single- 
trolley  system  interfered  with  the  water  pipes ;  that  the  electricity 
escaping  from  its  rails  caused  electrolysis  and  great  damage  to 
the  plaintiff,  but  has  continued  to  use  the  same  and  neglected  and 
refused  to  operate  its  road  so  as  to  prevent  further  damage  to  the 
water  pipes;  that  when  defendant  installed  and  began  to  use  the 
single  trolley,  it  knew  that  a  portion  of  the  electricity  used  would 
pass  from  rails  to  earth  and  return  along  the  water  pipes.  Aver- 
ments as  to  conference  and  the  urging  of  use_  of  double  trolley. 
Averments  as  to  pending  suits  against  the  other  companies; 

That  plaintiff  has  demanded  that  such  change  in  operation  shall 
be  made  as  will  prevent  damage  to  water  pipes.  Averments  as  to 
necessity  of  water  pipes. 

RIGHTS  OF  THE  PARTIES  TO  THE  USE  OF  THE  STREETS. 

The  city  has  the  general  power  to  provide  for  water  supply  and 
for  the  construction  of  waterworks  (Sees.  1692-31,  Rev.  Stat.). 

It  has  the  power  to  construct  and  extend  its  waterworks  system ; 
take  possession  of  land  for  that  purpose ;  and  when  it  orders  water- 
works to  be  constructed,  or  purchases  from  any  individual  or  cor- 
poration any  waterworks  already  constructed,  it  can  establish  a 
board  of  three  trustees,  to  be  known  as  the  trustees  of  the  water- 
works, who  shall  be  elected  by  the  people  and  manage  the  system 
(Sees.  2407  to  2435,  Rev.  Stat.,  inclusive). 

Water  companies,  organized  for  this  purpose,  have  also  the  right 
of  supplying  the  inhabitants  of  municipal  corporations  with  water, 
and  have  the  right,  with  municipal  consent,  to  lay  pipes  in  the 
streets  and  alleys  of  such  municipality  (Sec.  3550,  Rev.  Stat.). 

The  power  conferred  upon  a  city  by  a  legislative  grant,  to  main- 
tain waterworks  for  supplying  its  inhabitants,  is  a  grant  for  private 
purposes,  and  the  waterworks  system  is  the  private  property  of 
the  city,  and  its  citizens  are  alone  interested  in  them.  The  outside 
public,  or  the  people  in  the  State  at  large,  have  no  interest  in 
them,  as  they  have  in  the  streets  of  a  city,  which  are  public  high- 
ways (City  of  Detroit  vs.  Corey,  9  Mich.,  165). 

There  is  a  distinction  between  the  powers  of  a  municipal  corpo- 
ration which  are  governmental  in  their  nature  and  those  which  are 
exercised  for  the  management  and  improvement  of  property.  The 
first  represents  the  State,  and  its  responsibility  is  governed  by  the 
rules  which  apply  to  like  delegation  of  power.    The  second  repre- 


460 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  15. 


sents  the  proprietary  interests,  and  the  rules  which  govern  in- 
dividuals are  properly  applicable  in  such  case  to  a  municipal  cor- 
poration (Cincinnati  vs.  Cameron,  33  O.  S.,  336).  This  case  has 
been  distinguished  in  the  case  of  Wellston  vs.  Morgan,  decided 
Nov.  19,  1901,  65  O.  S.,  219,  in  regard  to  implied  municipal  liability, 
under  Sec.  1693,  Rev.  Stat.,  which  became  a  law  long  after  the 
above  case  was  decided,  but  no  reference  is  made  to  the  decision 
in  so  far  as  it  is  applicable  to  the  matter  under  consideration. 

A  municipal  corporation  possesses  a  double  character ;  the  one 
governmental  or  public,  the  other  proprietary  or  private  (Cable 
Co.  vs.  Baltimore,  66  Fed.,  140). 

In  the  exercise  of  these  business  powers,  a  municipality  is  gov- 
erned by  the  same  rules  as  a  private  corporation  or  an  individual 
(111.  Trust  &  Savings  Bank  vs.  Arkansas  City,  76  Fed.,  272). 

Water  pipes  are  not  an  additional  burden  to  the  highway  (New- 
buryport  Water  Co.  vs.  Newburyport,  168  Mass.,  553 ) . 

But  the  right  to  use  the  streets  of  a  city  for  the  laying  of  water 
pipes  is  a  franchise  and  must  emanate  either  directly  or  indirectly 
from  the  Legislature  (State  of  Ohio,  ex  rel,  vs.  Cincinnati  Gas 
Light  &  Coke  Co.,  18  O.  S.,  262) . 

If  one  buys  a  lot  adjoining  a  street,  he  takes  it  subject  to  the  right 
of  the  public  to  use  the  street  for  all  the  appropriate  purposes  of  a 
street.  But  the  erection  of  a  water  tank  by  the  city  in  the  center  of 
the  street  near  his  lot,  on  which  he  had  previously  erected  a  home, 
is  not  one  of  the  uses  of  a  street  which  may  be  appropriately  used 
under  its  dedication  for  a  street,  and  the  owner  may  maintain  an 
action  to  recover  damages  done  to  his  property  in  consequence 
thereof  (City  of  Morrison  vs.  Hinkson,  87  111.,  587). 

The  streets  of  a  city  are  laid  out  primarily  to  accommodate  public 
travel,  and  the  right  attaches  to  do  whatever  is  necessary  or  proper 
to  facilitate  such  travel.  But  the  use  of  a  street  for  the  laying  of 
water  pipes  to  supply  its  citizens  with  pure  water  is  a  requisite  to 
public  health  and  public  safety,  and  such  use  is  proper  and  legiti- 
mate (Lewis  on  Eminent  Domain,  Sees.  126  to  138). 

And  should  the  city  or  any  corporation  authorized  to  use  the 
streets  for  the  laying  of  pipes  obstruct  the  streets,  such  obstruction 
would  be  a  nuisance  (Gas  Co.  vs.  Columbus,  50  O.  S.,  65  ;  Ex  parte 
Manhattan,  22  Wendell,  653). 

One  of  the  modes  of  public  travel  authorized  by  our  statutes  is 
that  by  street  car  (Sec.  2501  et  seq.,  Rev.  Stat.;  Sec.  3437  et  seq., 
Rev.  Stat.). 

"With  rare  unanimity  the  courts  have  concurred  in  holding  that 
an  electric  street  railway,  constructed  and  operated  upon  the  streets 
by  means  of  an  overhead  trolley  wire,  supported  by  poles,  with 
permission  of  the  public  authorities,  for  the  transportation  of  pas- 
sengers only,  and  conforming  its  tracks  to  the  surface  of  the  ground, 
is  not  an  additional  servitude  upon  the  fee  within  the  streets,  but 
a  legitimate  use  of  the  streets  within  the  original  general  purpose 
of  their  dedication"  (Cumberland  Telegraph  &  Telephone  Co.  vs. 
Ry.  Co.,  93  Tenn.,  503  ;  Halsey  vs.  St.  Ry.  Co.,  47  N.  J.  Eq.,  380 ; 
Railway  Co.  vs.  Winslow,  3  O.  C.  C,  425 ;  Lockhart  vs.  Railway 
Co.,  139  Penn.  State,  419). 

The  use  of  the  streets  for  waterworks  purposes  is  obtained  by 
legislative  authority.  The  right  of  an  electric  railway  to  use  the 
streets  is  from  like  authority.  Each  of  these  uses  are  beneficial  to 
the  public,  and  each  are  entitled  to  enjoy  their  respective  rights 
without  interfering  with  the  rights  of  the  other,  and  it  is  clear  that 
no  conflict  can  occur  between  the  two  if  each  shall  remain  within 
its  own  sphere  and  exercise  its  powers  with  due  care  and  prudence. 
It  is  not  necessary,  in  arriving  at  a  proper  decision  in  this  case,  to 
determine  which  should  give  way  to  the  other.  Both  are  legal  and 
both  are  important,  and  of  almost  equal  necessity  to  the  inhabitants 
of  the  city. 

Under  the  testimony  and  law  in  this  case  I  do  not  believe  it 
is  necessary  to  determine  which  is  primary  and  which  is  secondary. 
Each  should  exercise  its  functions  for  the  general  good,  exercising 
due  care,  and  not  interfering  with  the  proper  rights  and  duties  of 
the  other. 

With  these  considerations  in  view,  and  giving  to  the  function  of 
each  due  weight,  as  stated,  a  decision  satisfactory  to  the  court  may 
be  arrived  at  in  this  case. 

FRANCHISE  OR  CONTRACT. 
The  franchise  of  a  street  railroad  company  is  that  which  is  com- 
monly known  as  the  ordinance  under  which  it  operates  within  a 
municipality.  But  it  is  conceded  by  all  lawyers  that  the  franchise 
emanates  from  the  State  and  not  from  the  city.  The  Legislature 
confers  the  authority  upon  the  municipality,  and  the  municipality, 
through  its  proper  board  or  boards,  passes  an  ordinance  in  accord- 
ance with  the  power  so  delegated,  and  this  ordinance,  when  ac- 
cepted by  the  street  railway  company,  constitutes  a  contract  or 
agreement  between  the  parties,  which  cannot  be  altered  by  either 
party  (State,  ex  rel.,  Silsbee  vs.  Boyce,  43  O.  S.,  46;  The  Cincinnati 
St.  Ry.  vs.  Smith,  29  O.  S.,  291 ;  Belleville  vs.  Railway  Co.,  152  111., 


171;  Louisville  Gas  Co.  vs.  Citizens  Gas  Co.,  115  U.  S.,  650; 
Greenwood  vs.  Freight  Co.,  105  U.  S.,  13). 

The  ordinances  set  out  in  the  answer,  and  which  have  been  in- 
troduced in  evidence,  the  one  to  The  Dayton  Street  Railroad  Com- 
pany, passed  Feb.  8,  1892,  and  the  one  to  The  Fifth  Street  Railroad 
Company,  passed  April  25,  1893,  constitute  a  contract  between  the 
city  of  Dayton  and  The  City  Railway  Company,  it  having  acquired 
by  purchase  all  the  assets  of  both  of  said  companies. 

Sec.  6  of  the  grant  to  The  Dayton  Street  Railroad  Company 
provides  tor  "permission  to  operate  said  railroad  by  animal,  elec- 
trical or  cable  power." 

Sec.  2  of  the  grant  to  The  Fifth  Street  Railroad  Company 
authorizes  the  "use  of  trolley  or  storage  electricity  or  cable  motive 
power  for  the  purpose  of  propelling  its  cars."  And  the  testimony 
shows  that  pursuant  to  the  above  ordinances  The  City  Railway 
Company  in  1894  equipped  its  lines  so  as  to  operate  by  electricity, 
the  Third  Street  line  Oct.  5,  1894,  and  the  Fifth  Street  line  Dec.  3, 
1894. 

There  are  no  other  provisions  in  the  ordinances  or  contracts  as 
to  the  manner  of  this  electrical  equipment.  The  grants  were  for 
fifty  years,  and  provide  that  in  each  case  electrical  power  is  used 
with  the  trolley  system,  and  poles  shall  be  placed  not  nearer  than 
100  ft.  apart,  and  located  and  arranged  as  the  city  engineer  may 
prescribe. 

It  is  maintained  on  the  part  of  the  plaintiff  that  the  grant,  as 
the  terms  of  the  contract  itself  did  not  provide  for  the  construction 
and  operation  of  a  single-trolley  road,  but  merely  that  the  road 
might  be  operated  by  electricity,  could  not  be  construed  so  as  to 
authorize  the  defendant  to  operate  a  single-trolley  road,  and  that 
the  defendant  could  have  adopted  either  the  single  or  double  trol- 
ley system. 

In  construing  this  grant,  it  must  be  admitted  that  whatever 
was  granted  was  given  at  its  date.  The  grant  took  effect  on  its 
acceptance.  It  was  then  either  a  grant  for  a  single-trolley  or  for 
a  double-trolley,  or  a  grant  for  both.  If  it  was  a  grant  for  a 
double-trolley  it  did  not  subsequently  become  a  grant  for  a  single- 
trolley,  and  vice  versa ;  and  if  a  grant  for  both  was  given,  and  the 
option  to  the  defendant,  the  exercise  of  the  option  fixed  the  rights 
of  the  parties  irrevocably. 

At  the  time  of  the  grant  there  was  but  one  double-trolley  road 
in  the  United  States.  There  were  numerous  single-trolley  roads, 
including  one  in  Dayton,  in  successful  operation.  At  that  time 
the  Supreme  Court  of  Ohio,  in  the  case  of  The  Cincinnati  & 
Suburban  Telegraph  Company  vs.  The  Cincinnati  Inclined  Plane 
Railway  Company,  48  O.  S.,  422,  decided  June  2,  1891,  said: 

As  compared  with  the  double-trolley  method,  it  (the  single-trolley)  is  deemed 
more  simple,  less  liable  to  disarrangement,  much  cheaper,  and  not  liable  to 
accident  which  would  blockade  the  cars.  It  has  proved  successful,  and  its  gen- 
eral adoption,  with  full  knowledge  of  the  double-trolley  method,  furnishes 
strong  proof  that  it  is  the  most  approved  system. 

Whatever  might  have  been  the  construction  of  the  grant,  if  the 
question  had  been  raised  prior  to  the  commencement  of  the  work, 
and  before  the  parties  to  it  had  indicated  their  intention  by  their 
acts,  there  is  little  room  for  doubt  now.  Under  the  supervision 
of  the  city  authorities  the  defendant  constructed  a  single-trolley 
street  railroad.  The  poles  were  located  by  the  engineer,  and  it  was 
known  to  all  the  city  authorities  that  the  system  under  which  they 
were  constructing  and  were  to  operate  the  street  railroad  was  the 
single-trolley  system. 

It  is  a  well-settled  rule  of  construction,  in  regard  to  contracts 
which  are  capable  of  two  constructions,  that  where  the  parties 
themselves  have  by  their  actions  interpreted  the  contract  and  acted 
upon  it,  and  large  sums  of  money  have  been  expended  upon  the 
faith  of  this  construction  of  the  contract,  then  it  becomes  as  bind- 
ing upon  the  parties  as  if  it  had  been  written  in  express  words 
(Chicago  vs.  Sheldon,  9  Wallace,  50;  Dist.  of  Columbia  vs.  Gal- 
laher,  124  U.  S.,  505;  Warner  vs.  Railroad,  39  O.  S.,  70;  Mosier 
vs.  Parry,  60  O.  S.,  388;  Railroad  Co.  vs.  Williams,  53  O.  S.,  268; 
Railroad  vs.  Cincinnati,  16  Law  Bull.,  367,  affirmed  in  Supreme 
Court,  18  Law  Bull.;  O'dea  vs.  Winona,  41  Minn.,  424;  Gas  Light 
Co.  vs.  St.  Louis,  46  Mo.,  121  ;  The  Des  Moines  St.  Ry.  Co.  vs.  St. 
Ry.  Co.,  74  Iowa,  585). 

In  the  case  of  The  Des  Moines  Street  Railway  Company  vs. 
The  Des  Moines  Broad  Gage  Company,  74  Iowa,  585,  the  ordinance 
had  failed  to  prescribe  the  gage  of  the  plaintiff's  road,  and  it  had 
adopted  a  3/4-ft.  gage,  under  which  it  operated  for  about  fifteen 
years,  when  the  City  Council  passed  a  resolution  declaring  that 
all  tracks  of  street  railroads  occupying  the  streets  of  the  city  should 
be  laid  of  the  standard  gage,  4  ft.  8]/2  ins.  It  was  held  under  this 
same  principle  that  the  city  did  not  have  the  power  to  require  the 
plaintiff  to  change  its  tracks  or  extend  it  as  a  standard  gage  street 
railroad. 

It  was  shown  in  the  testimony  in  this  case  that  since  the  con- 
struction of  The  City  Railway  lines  grants  have  been  made  to  some 
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six  or  eight  other  roads,  and  all  have  been  constructed  with  the 
single-trolley  system. 

After  carefully  considering  the  law  and  the  facts  in  regard  to  this 
matter,  I  am  of  the  opinion  that  the  contract  between  the  parties 
in  this  case  was  for  the  construction,  operation  and  maintenance 
of  a  single-trolley  electric  street  railroad. 

LEGAL  DUTY  OF  DEFENDANT  OPERATING  UNDER  ITS 
FRANCHISE  RIGHTS 

The  principle  of  law  relied  upon  by  the  plaintiff  to  entitle  it  to 
the  relief  prayed  for  is  that  stated  in  the  old  Latin  maxim,  "Sic 
utere  tuo  ut  alienum  non  hedas,"  a  literal  translation  of  which,  ac- 
cording to  Broom's  Legal  Maxims,  page  248,  is:  "Enjoy  your  own 
property  in  such  a  manner  as  not  to  injure  that  of  another  person." 
In  commenting  upon  this  maxim,  after  reviewing  a  number  of 
cases,  Mr.  Broom  says :  "From  the  above  and  similar  cases  we  may 
infer  that  much  caution  is  needed  in  applying  the  maxim  now 
under  our  notice  in  determining  how  far  it  may  lead  a  given 
state  of  facts  restricting  the  mode  in  which  property  may  be  en- 
joyed or  used." 

The  plaintiff's  rely  particularly  upon  the  case  of  Fletcher  vs. 
Rylands,  1st  Exchequer  (L.  R.),  265,  and  3d  English  and  Irish 
Appeal  Cases  (L.  R.,  1868),  330.  The  defendants  constructed  a 
reservoir  on  their  own  land,  separated  from  the  plaintiff's  coal 
mines  by  intervening  land.  The  mines  under  the  site  of  the  reser- 
voir and  under  part  of  the  intervening  land  had  at  some  remote 
period  been  worked,  and  by  lawful  mining  in  his  own  territory  and 
in  the  intervening  land  had  opened  an  underground  communication 
between  his  own  mines  and  the  old  workings  under  the  reservoir. 
Neither  the  defendants  nor  their  agents  knew  of  this  and  were 
not  guilty  of  any  negligence  in  the  construction  of  the  reservoir, 
or  by  not  knowing  these  facts.  When  the  reservoir  was  filled, 
the  water  burst  down  these  old  shafts,  and  flowed  by  the  under- 
ground communication  into  the  plaintiff's  mines,  damaging  them 
seriously,  and  the  court  held  that  the  plaintiff  was  answerable  for 
all  the  damage  which  was  the  natural  consequence  of  its  escape,  on 
the  principle  that  one  who  for  his  own  purposes  bring  upon  his 
land  and  collects  and  keeps  there  anything  likely  to  do  mischief 
if  it  escapes  is  prima  facie  answerable.  This  case  was  taken  on  an 
error  to  the  House  of  Lords,  as  above  cited,  and  the  judgment  of 
the  Exchequer  Chamber,  as  above  cited,  was  affirmed,  the  syllabus 
being : 

Where  the  owner  of  land,  without  wilfulness  or  negligence,  uses  his  land  in 
the  ordinary  manner  of  its  use,  and  an  injury  should  thereby  be  occasioned 
to  his  neighbor,  he  will  not  be  liable  in  damages.  But  if  he  brings  upon  his 
land  anything  which  would  not  naturally  come  upon  it,  and  which  is  in  itself 
dangerous,  and  may  become  mischievous  if  not  kept  under  proper  control, 
though  in  so  doing  he  may  act  without  personal  and  wilful  negligence,  he  will 
be  liable  in  damages  for  any  mischief  thereby  occasioned. 

This  does  not  apply,  even  in  England,  where  the  water  doing  the 
damage  had  been  brought  upon  the  premises  by  artificial  process  in 
accordance  with  the  provisions  of  a  legislative  grant,  the  defendant 
being  liable  only  for  actual  negligence  (BIyth  vs.  Birmingham 
Water  Works  Company,  11  Exch.,  781). 

In  the  case  of  The  National  Telephone  Company  vs.  Baker, 
2d  Cham.  Div.  (L.  R.,  1893),  page  186,  in  commenting  upon 
the  case  of  Fletcher  vs.  Rylands,  on  page  200,  Chancellor  Kekewich 
cites  the  case  of  The  Cumberland  Telephone  &  Telegraph  Company 
vs.  The  United  Electric  Railway  (47  Fed.  Rep.,  273),  stating  that 
while  the  judgment  in  that  case  is  not  binding  upon  him,  it  has 
commanded  his  earnest  attention  and  respect,  and  but  for  one  cir- 
cumstance would  allow  himself  to  be  guided  by  the  arguments  in 
that  decision.  That  one  circumstance  is  the  want  of  full  adoption 
of  the  principle  of  Fletcher  vs.  Rylands,  and  said : 

American  law  apparently  holds  the  owner  of  land  used  for  non-natural  or 
extraordinary  purposes  responsible  for  the  consequences  of  such  damage  to  his 
neighbor  only  when  they  result  from  the  owner's  negligence;  and  if  he  can 
satisfy  the  court  that  he  has  not  been  guilty  of  negligence,  the  resulting  dam- 
age to  his  neighbor  is  not  actionable.  It  seems  to  me  that  if  the  principle  of 
Fletcher  vs.  Rylands  had  been  fully  adopted  in  America  the  conclusion  of  the 
court  in  the  case  just  cited  must  have  been  different.  I  believe  that  in  Scot- 
land, too,  the  principle  of  Fletcher  vs.  Rylands  has  not  been  accepted,  and  is 
not  regarded  as  consistent  with  justice  between  man  and  man. 

In  29  O.  S.,  page  368,  Railroad  Co.  vs.  Bingham,  which  was  a  case 
for  the  recovery  of  damages  for  personal  injuries,  where  the  per- 
son receiving  the  injury  was  not  at  the  place  of  danger  by  lawful 
right,  the  court,  in  reviewing  a  number  of  cases  to  show  that  there 
was  no  liability,  says  : 

In  such  cases  the  maxim  "Sic  utere  tuo  ut  alienum  non  hedas"  is  in  no  sense 
infringed.  In  its  just  and  legal  sense  it  means  "So  use  your  own  property  as 
not  to  injure  the  rights  of  another."  Where  no  right  has  been  invaded,  al- 
though one  may  have  injured  another,  no  liability  has  been  incurred.  Any 
other  rule  would  be  manifestly  wrong. 

In  Defiance  Water  Co.  vs.  dinger,  54  O.  S.,  532,  which  was  a  suit 
to  recover  damages  for  personal  injuries  received  by  reason  of  the 
water  company  negligently  storing  water  in  a  standpipe  on  its  own 


premises,  Judge  Bradbury,  after  citing  the  case  of  Fletcher  vs. 
Rylands-,  and  the  comments  of  the  court  in  that  case,  on  page  540 
says : 

This  doctrine  would  seem  to  be  in  exact  accord  with  justice  and  sound 
reason,  but  in  the  case  before  us  we  are  not  required  to  apply  it  to  its  full  ex- 
tent, because  the  defendant  in  error,  in  her  amended  petition,  expressly  avers 
negligence  in  the  construction  of  the  standpipe,  as  well  as  a  knowledge  that  it 
had  afterward  cracked  and  become  weakened,  a  negligent  failure  to  make  re- 
pairs, and  that  the  accident  which  caused  her  injury  was  the  direct  result  of 
such  negligence. 

In  Crawford  vs.  Rambo,  44  O.  S.,  279,  the  court  held  that  the 
above  maxim  applied  in  that  case,  where  the  owner  of  land  situated 
on  a  river  had  constructed  embankments  for  the  purpose  of  pro- 
tecting the  lands,  and  where  the  lands  of  others  situated  upon  the 
same  stream  were  materially  injured,  it  was  held  that  the  party 
constructing  the  embankments  must  exercise  ordinary  care,  in- 
telligence and  foresight,  or  he  will  become  liable. 

In  Bradford  Glycerine  Co.  vs.  The  St.  Mary's  Woolen  Mfg.  Co., 
60  O.  S.,  560,  which  was  a  case  where  the  plaintiff  in  error  had 
stored  on  his  own  premises  nitro-glycerine,  recognized  as  highly 
explosive  and  dangerous,  it  was  held  to  be  liable  in  damages  for 
injuries  caused  to  surrounding  property  by  its  exploding,  although 
the  defendant  neither  violated  any  provisions  of  law  regulating 
its  storage  nor  was  chargeable  with  negligence  contributing  to  the 
explosion.  Judge  Bradbury,  in  deciding  this  case,  reviews  the  case 
of  Fletcher  vs.  Rylands.   He  says : 

It  seems  to  recognize  a  distinction  in  this  respect  between  an  ordinary  and  an 
extraordinary  use  of  the  premises  by  their  owner,  and  had  that  learned  tribunal 
then  had  before  it  a  case  where  damages  were  sought  on  account  of  injuries 
resulting  from  the  explosion  of  a  steam  boiler  in  a  manufacturing  establish- 
ment, it  might  have  denied  the  liability  in  the  absence  of  the  proof  of  negli- 
gence, on  the  ground  that  the  owner  was  using  his  premises  in  an  ordinary 
manner. 

The  court  held  the  Glycerine  Company  liable  on  the  ground  that 
the  storing  of  glycerine  is  an  extraordinary  and  unusual  use  of 
property.   Judge  Shauck  dissented  from  the  decision. 

In  the  case  of  The  National  Telephone  Co.  vs.  Baker,  supra,  the 
chancellor  states  one  of  the  defenses  of  the  railroad  company  is 
that,  if  in  the  proper  exercise  of  statutory  power  they  injure  the 
plaintiffs,  they  are  free  from  blame,  and  after  reviewing  a  number 
of  cases  cited,  on  page  203  says :  "The  defendants  are  expressly 
authorized  to  use  electrical  power,  and  the  Legislature  must  be 
taken  to  have  contemplated  it,  and  to  have  condoned  by  anticipa- 
tion any  mischief  arising  from  the  reasonable  use  of  such  power." 
And  on  page  204,  referring  to  this  defense,  the  chancellor  says : 
"To  this  plea  of  statutory  power  the  plaintiffs  have  a  rejoinder. 
They  say  that  such  power  cannot  avail  the  defendants  unless  they 
have  acted  reasonably  in  the  exercise  thereof,  and  have  done  their 
best  to  avoid  injury  to  their  neighbors."  He  further  says  that  this 
argument  is  sound  in  law. 

In  the  case  of  The  Hudson  River  Telephone  Co.  vs.  The  Water- 
vliet  Turnpike  Co.,  135  N.  Y.,  393,  the  court  reviews  the  same  sub- 
ject, and  holds  that  where  a  corporation  is  exercising  a  delegated 
authority  for  public  benefit,  and  damage  has  been  sustained  as  the 
result  of  proper  exercise  of  this  power  or  privilege  conferred  by 
law.  there  can  be  no  recovery. 

These  decisions  lead  to  the  inevitable  conclusion  that  where 
there  are  contractual  relations  between  the  parties  authorized  by 
legislative  grant,  and  there  has  been  a  proper  exercise  of  such 
grant,  by  the  use  of  due  care,  no  cause  of  action  will  lie  against 
the  party  so  properly  exercising  such  franchise  or  right  under  the 
contract  or  statute. 

POWER  OF  THE  COURT  TO  COMPEL  A  CHANGE  OF  SYSTEM. 

Counsel  for  the  plaintiff  contend  that  the  court  should,  by  man- 
datory injunction,  compel  the  defendant  to  adopt  the  double-trol- 
ley system,  the  conduit  system,  or  some  system  which  provides  for 
a  complete  insulated  return  of  the  electricity  to  its  source  of  power, 
because : 

1.  The  water  mains  of  the  defendant  have  been,  and  are  being, 
destroyed  by  the  escaping  return  current ; 

2.  That  there  is  no  possible  way  for  the  plaintiff  to  protect  its 
property  from  this  return  current ; 

3.  No  other  method  is  known,  in  the  present  state  of  the  science, 
by  which  the  return  current  may  be  wholly  kept  from  escaping  and 
doing  damage  to  the  water  pipes. 

Now,  let  us  examine  the  law  in  order  to  ascertain,  if  the  above 
facts  are  true,  whether  this  court  has  the  power  to  make  such  an 
order. 

I  have  already  determined,  as  stated  heretofore,  that  the  franchise, 
or  contract,  between  the  parties  was  for  the  construction,  operation 
and  maintenance  of  a  single  overhead  trolley  street  railroad.  This 
being  so,  the  contract  rights  being  inviolable,  how  can  a  court  of 
equity  make  the  order  demanded?  It  may  do  so  in  order  to  en- 
force an  implied  obligation  in  the  original  contract ;  that  is,  if  there 
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is  an  implied  obligation  in  the  contract  itself  for  the  defendant  to 
take  care  of  its  entire  current,  so  that  it  docs  not  use  the  city 
property  in  its  return  to  the  source  of  power ;  or  if  the  police 
powers,  duly  authorized  by  law,  have  been  legally  exercised,  then 
this  court  may,  if  the  facts  warrant,  make  an  order  as  demanded. 

Now,  if  the  contract  between  the  parties  was  for  the  operation 
of  the  single  overhead  trolley,  the  reasonable  use  of  the  property 
of  the  city  was  a  necessary  implication  in  the  original  contract, 
and  if  this  use  had  been  exercised  with  ordinary  care  there  could 
be  no  authority  in  the  court  to  cause  a  change  of  the  system;  and 
even  if  the  exercise  of  the  franchise  had  been  unreasonable  and 
continuing  damage  had  been  done,  as  admitted  in  this  proposition, 
no  change  could  be  ordered,  unless  the  police  powers  of  the  city 
had  first  been  invoked  by  proper  legislative  action. 

It  can  be  stated  as  a  clear,  undoubted  legal  proposition,' that  it  is 
the  province  of  the  law-making  power  to  determine  when  the 
emergency  exists  for  calling  into  exercise  the  police  power.  What 
are  the  subjects  of  its  exercise  is  clearly  a  judicial  question  (Lake- 
view  vs.  Rosehill  Com.  Co.,  70  111.,  191). 

The  board  of  city  affairs  of  the  city  of  Dayton  has  exclusive  care 
and  control  over  the  streets  of  the  city  (Sec.  i/07-d-4.  Rev.  Stat. ). 

The  City  Council,  which,  as  the  evidence  shows,  passed  a  resolu- 
tion authorizing  the  city  solicitor  to  bring  this  suit,  has  no  power 
over  the  management  of  the  streets  in  this  city,  and,  while  I  am  of 
the  opinion  that  the  city  solicitor  had  power,  under  Sec.  1777,  Rey. 
Stat.,  to  bring  this  action  in  the  name  of  the  city,  because  in  his 
opinion  he  was  warranted  to  proceed  under  that  section,  as  a  con- 
tract of  the  city  was  being  violated  or  evaded,  there  is  nothing  to 
show  that  he  was  acting  for  the  board  of  city  affairs,  and  that  if  an 
order  were  made  in  this  case  as  demanded  under  this  proposition, 
the  board  of  city  affairs,  possibly,  would  not  be  bound  to  submit 
to  such  an  order,  or  if  the  court  should  order  the  double  overhead 
trolley  system-  might,  within  a  short  time,  order  the  conduit  system, 
or  some  other  system  which  might  subsequently  be  discovered  to 
lie  feasible. 

TIIK    LITIGATION    OF    THE    TELEPHONE    COMPANIES    vs.  THE 
S I N GLE-TROI.I. E  V  COM  PA N I ES 

It  becomes  interesting  and  instructive,  at  this  stage,  to  review, 
briefly,  a  line  of  cases  growing  out  of  litigation  between  the  tele- 
phone companies  and  the  single-trolley  street  railroads,  which  are 
the  only  cases  of  record  which  have  any  similarity  to  the  one  under 
consideration. 

'I  he  telephone  companies  brought  suits  for  injunctions  in  numer- 
ous States  and  in  the  United  States  courts  and  in  England  to  com- 
pel the  single-trolley  street  railroads  to  adopt  the  double-trolley 
system,  and  prevent  induction  and  conduction  of  their  telephone 
system,  and  in  some  instances  brought  suits  for  damages,  to  recover 
money  expended  in  reconstructing  their  plants  to  prevent  the  an- 
noyance and  damage  caused  by  the  single-trolley  system.  These 
cases  were  all  determined  in  various  ways,  but  the  principles  dis- 
cussed have  run  through  all.  The  entire  trouble  was  finally  done 
away  with,  and  the  litigation  stopped  by  the  invention  of  a  system 
called  the  McClure  device,  by  which  the  return  current  of  the  tele- 
phone companies  was  cared  for  by  independent  wires. 

Among  the  leading  cases  upon  this  subject  was  The  Cumber- 
land Telephone  &  Telegraph  Co.  vs.  The  L'nited  Electric  Railway 
Co.,  reported  in  42  Fed.  Reporter,  273,  decided  in  the  Circuit  Court, 
Middle  District  of  Tennessee.  The  decision  is  by  Judge  H.  B. 
Brown,  who,  shortly  after  this  case  was  decided,  became  an  as- 
sociate justice  of  the  Supreme  Court  of  the  United  States.  Judge 
Brown  says  : 

In  solving  this  question  we  are  compelled  to  bear  in  mind  the  fact  that  the 
science  of  electricity  is  still  in  its  experimental  stage;  that  a  device  which  to- 
day may  be  the  best,  cheapest  and  most  practicable  may  in  another  year  be 
superseded  hy  something  incomparably  better  fitted  for  that  purpose. 

After  reviewing  a  number  of  questions  involved,  and  cases  cited, 
Judge  Brown  says  : 

We  take  it  to  be  well  settled,  so  far  as  persons  operating  under  legislative 
grants  are  concerned,  that  something  more  than  mere  incidental  damages 
must  he  proved— something,  in  fact,  in  the  nature  of  an  abuse  cf  a  franchise— 
to  entitle  the  party  injured  to  an  injunction.  *  *  *  The  substance  of  all 
the  cases  we  have  nut  with  in  our  examination  of  this  question  is  that  where 
a  person  is  making  lawful  use  of  his  own  property  or  of  a  public  franchise  in 
such  a  manner  as  to  occasion  injury  to  another,  the  question  of  his  liability 
will  depend  upon  the  fact  whether  he  has  made  use  of  the  means  which,  in  the 
progress  of  science  and  improvement,  have  been  shown  by  experience  to  be  the 
best;  but  he  is  not  bound  to  experiment  with  recent  inventions  not  generally 
known  or  to  adopt  expensive  devices  when  it  lies  in  the  power  of  the  person 
injured  to  make  use  of  an  effective  and  inexpensive  method  of  prevention.  If 
in  the  case  under  consideration  it  were  shown  that  the  double  trolley  would 
obviate  the  injury  to  the  plaintiff  without  exposing  defendants  or  the  public  to 
any  great  inconvenience  or  large  expense,  we  think  it  would  be  their  duty  to 
make  use  of  it,  and  should  have  no  doubt  of  our  power  to  aid  the  complainant 
by  an  injunction;  but  as  the  proof  shows  that  a  more  effectual  and  less  ob- 
jectionable and  expensive  remedy  is  open  to  the  complainant,  we  think  the  ob- 
ligation is  upon  the  telephone  company  to  adopt  it,  and  that  the  defendants 


are  not  bound  to  indemnify  it;  in  other  words,  that  the  damage  incidentally 
done  to  the  complainant  is  not  such  as  is  justly  chargeable  to  the  defendants. 

The  injunction  was  denied  on  the  following  grounds: 

1.  That  the  defendants  were  making  lawful  use  of  the  franchise  conferred 
upon  them  by  the  State,  in  the  manner  contemplated  by  the  statute,  and  that 
such  act  cannot  be  construed  as  a  nuisance  in  itself. 

2.  That  in  the  exercise  of  such  franchise  no  negligence  has  been  shown, 
and  no  wanton  or  unnecessary  disregard  of  the  rights  of  the  complainant. 

3.  That  the  damages  occasioned  to  the  complainant  are  not  the  direct  con- 
sequences of  the  construction  of  the  defendants'  roads,  but  are  incidental 
damages  resulting  from  their  operation,  and  are  not  recoverable. 

In  our  own  State  the  Supreme  Court  determined  this  question, 
in  the  case  entitled  The  City  &  Suburban  Telegraph  Association  vs. 
The  Cincinnati  Inclined  Plane  Railway  Co.,  48  O.  S.,  page  390, 
decided  June  2,  1891.  This  case  had  as  many  eminent  counsel 
engaged  in  it,  and  is  as  fully  discussed  and  determined  by  the  court, 
as  any  case  upon  the  subject,  and  the  finding  is  in  favor  of  the  rail- 
way company,  reversing  the  Superior  Court  of  Cincinnati.  The 
court  says,  on  page  434 : 

It  is  contended,  however,  in  behalf  of  the  defendant  in  error,  that,  conceding 
the  railway  company  and  the  telegraph  association  to  be  on  an  equal  footing 
on  the  streets  and  highways  in  the  enjoyment  of  their  respective  franchises, 
the  company  is  bound  to  conform  to  the  rule  "Sic  utere  tuo  ut  alienum  non 
lsedas."  In  the  view  which  we  take  of  the  relation  to  each  other  of  the  parties 
to  the  action,  we  deem  it  unnecessary  to  inquire  whether  there  has  been  a  want 
of  conformity,  and  to  what  extent,  if  any,  on  the  part  of  the  railway  company 
to  the  requirements  of  the  legal  maxim.  Nor  do  we  think  it  necessary  to  in- 
quire how  far  the  company,  making  a  lawful  and  careful  use  of  its  own  prop- 
erty or  of  the  franchise  granted  to  it  by  the  municipal  authorities,  may  be  held 
liable  for  damages  incidentally  caused  to  the  association. 

A  similar  case  in  the  Court  of  Appeals  of  New  York,  The  Hud- 
son River  Telephone  Company  vs.  The  Watervliet  Turnpike  & 
Railway  Company,  135  N.  Y.,  393,  was  also  decided  in  favor  of 
the  single-trolley  railroad.    On  page  409  the  court  says: 

We  are  not  prepared  to  hold  that  a  person  even  in  the  prosecution  of  a  law- 
ful trade  or  business  upon  his  own  land  can  gather  there  by  artificial  means 
a  natural  element  like  electricity  and  discharge  it  in  such  a  volume  that,  owing 
to  the  conductive  properties  of  the  earth,  it  will  be  conveyed  upon  the  grounds 
of  his  neighbor  with  such  force  and  to  such  an  extent  as  to  break  up  his  busi- 
ness, or  impair  the  value  of  his  property,  and  not  be  held  liable  for  the  re- 
sulting injury.  *  *  *  If  either  collects  for  pleasure  or  profit  the  subtle  and 
imperceptible  fluid,  there  would  seem  to  be  no  great  hardship  in  imposing  upon 
it,  or  making  the  same  duty  which  is  exacted  of  the  owner  of  accumulated 
water-power,  that  of  providing  an  artificial  conduit  for  the  artificial  product,  if 
necessary  to  prevent  injury  to  others;  but  the  record  before  us  does  not  re- 
quire a  determination  of  the  question  in  this  form.  *  *  We  are  spared 
the  task  of  discrimination  in  this  case  by  reason  of  the  legal  attitude  which  the 
plaintiff  has  assumed  in  its  occupation  of  the  streets.  It  is  accorded  to  the 
public,  by  the  manner  in  which  it  has  elected  to  use  its  franchise,  the  un- 
restricted right  of  passage,  and  it  cannot  question  the  form  in  which  such  rights 
shall  be  enjoyed,  so  long  as  it  is  of  lawful  origin  and  is  utilized  with  proper 
care  and  skill. 

The  analogy  used  in  this  case,  of  the  escape  of  water  to  the  in- 
jury of  others,  might  apply  where  there  are  no  contractual  re- 
lations existing  between  the  parties. 

The  last  case  on  this  subject  which  I  wish  to  consider  is  the  very 
instructive  case  of  The  National  Telephone  Company  vs.  Baker, 
supra.  This  is  from  the  Supreme  Court  of  Judicature  of  England, 
and  the  decision  is  by  Mr.  Justice  Kekewich.  I  have  heretofore 
mentioned  this  case  in  connection  with  the  principle  decided  in 
Fletcher  vs.  Rylands.  The  court  held  against  the  telephone  com- 
pany, both  on  the  question  of  injunction  and  damages.    He  says: 

It  cannot  be  that  in  the  application  of  the  law  which  I  am  now  considering 
the  court  is  bound  to  hold  a  railway  or  other  company  liable  for  the  conse- 
quences of  acts  done  under  statutory  powers  because  it  has  not  adopted  the 
last  inventions  of  ever-changing,  ever-advancing  scientific  discovery. 

He  discusses  the  question  of  the  ever-changing  science  of  elec- 
tricity, and  maintains  that  it  would  not  be  good  common  sense  to 
say  that  an  electric  railway  which  was  not  liable  last  year  or  last 
month  because  until  then  it  had  operated  its  line  according  to  the 
best  understanding  of  the  science,  not  because  those  rules  had 
proved  wrong  in  practice,  but  because  the  inventor  had  made 
improvements  which  in  a  short  time  may  be  shown  to  be  only  a 
step  in  the  progress  of  the  science,  and  this  would  be  the  case  if 
he  held  with  the  telephone  company  that  the  single-trolley  system, 
so  largely  approved  where  it  has  been  largely  tried,  should  be 
deemed  at  fault  because  another  system  is  in  use  and  apparently 
successfully  used  at  Buda-Pest  or  elsewhere.  He  states,  in  conclu- 
sion, a  very  important  matter  which,  I  believe,  is  applicable  in  this 
case: 

I  do  not  wish  to  prejudice  the  question  whether  a  charge  of  negligence  in 
the  exercise  of  statutory  powers  can  be  supported  by  cogent  evidence,  that  the 
company  exercising  those  powers  has  failed  to  adopt  alterations  or  precautions 
wdiich  experience  has  shown  to  be  of  large,  undisputable  and  permanent  value. 
That  question  may  easily  arise  in  many  of  the  disputes  which  are  likely  enough 
from  time  to  time  to  occur  between  public  companies  and  those  whom  their 
operations  injuriously  affect. 
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THE  FACTS. 

The  mere  passage  of  a  current  of  electricity  along  a  water  pipe 
in  the  ground  does  not  cause  injury.  There  must  be  a  departure 
of  the  current  from  the  pipe  through  a  proper  electrolyte.  It  was 
agreed  by  the  experts  that  1  amp.  of  electricity  flowing  continuously 
from  cast  iron  under  the  proper  conditions  to  cause  electrolysis 
would  remove  about  20  lbs.  of  iron  in  one  year  and  of  lead  pipe 
about  75  lbs.  It  is  necessary  that  the  soil  surrounding  the  pipe,  in 
order  to  be  a  proper  electrolyte,  shall  contain  a  solution  of  some 
metallic  salt,  that  is,  a  compound  formed  by  the  union  of  a  metal 
with  an  acid,  as  common  salt,  which  is  a  union  of  the  metal 
sodium  with  the  acid  chlorine,  and  is  found  in  all  soil.  The 
broad  statement  that  all  electric  current  flowing  from  a  pipe  in 
the  soil  carry  iron  is  incorrect.  It  depends  upon  the  character  of 
the  soil  and  the  chemical  action  or  reaction  taking  place.  It  might 
result  in  the  formation  of  compounds  of  iron,  or  it  might  result 
in  the  decomposition  of  the  electrolyte. 

The  soil  of  the  city  of  Dayton  generally,  as  shown  by  the  evi- 
dence, consists  of  loam,  clay  and  gravel,  the  gravel  being  from  65 
per  cent  to  90  per  cent,  the  loam  and  clay  being  of  about  equal 
proportions,  the  loam  being  of  a  higher  percentage  west  of  the 
river  and  the  clay  of  a  higher  percentage  east  of  the  river.  It  con- 
tains a  considerable  amount  of  alkaline  salts.  The  soil  is  con- 
ducive to  moisture  on  account  of  its  porosity,  thus  making  it  easily 
subject  to  electrolytic  action,  but  it  is  not  of  a  nature  to  cause  cor- 
rosion similar  to  that  found  upon  pipes  affected  by  electrolysis. 
It  is  claimed  by  one  of  the  experts,  as  shown  in  an  exhibit,  that 
every  pitted  or  thin  pipe  which  is  attributed  to  electrolysis  can  be 
duplicated  with  pipes  that  have  never  received  nor  been  in  a  local- 
ity where  electric  currents  could  touch  their  surfaces;  but  this  was 
not  shown  in  this  case,  and  the  soil  of  Dayton,  as  admitted  by  the 
experts,  was  not  of  such  a  nature. 

It  was  shown  during  the  trial  that  cast-iron  water  pipes  which 
had  been  buried  in  the  soil  of  Dayton  for  more  than  thirty  years, 
and  being  recently  tested,  showed  that  the  coating  retained  its 
glossy  appearance,  and  upon  removing  the  coating  with  a  file  the 
metal  possessed  its  metallic  luster,  and  there  were  no  signs  of 
deterioration  whatever. 

The  electrolysis  of  water  pipes  appears  to  have  been  first  recog- 
nized about  the  year  1893.  A  year  or  so  before  that  certain  in- 
juries were  recognized,  but  it  was  not  agreed  that  this  was  caused 
by  the  electric  current  until  the  latter  date,  and  the  effect  and  the 
conditions  were  not  generally  known  until  several  years  later 
than  1893. 

The  operation  of  the  first  single-trolley  road  in  cities  was  one 
at  Richmond,  Va.,  installed  in  the  early  part  of  1888.  The  White 
Line  in  Dayton,  now  operated  by  The  People's  Railway  Company, 
commenced  operating  in  August,  1888,  but  the  present  system  of 
operation  did  not  become  general  until  the  early  nineties. 

The  first  discovery  of  electrolysis  in  Dayton  was  upon  a  lead 
service  pipe  taken  out  on  Washington  Street  where  the  White 
Line  was  in  operation  in  the  summer  of  1893,  and  in  September  of 
1893  the  superintendent  of  the  Dayton  waterworks,  who  is  still 
such  superintendent,  was  sent  as  the  representative  of  the  Dayton 
Waterworks  Board  to  the  American  Waterworks  Convention  at 
Milwaukee,  where  the  question  of  electrolysis  of  water  pipes  was 
first  publicly  discussed. 

As  to  the  amount  of  current  sufficient  to  cause  electrolysis  the 
experts  in  this  case  do  not  agree.  It  is  contended  by  the  experts 
of  the  railway  company  that  where  the  difference  of  potential  be- 
tween the  surface  of  an  iron  pipe  covered  with  oxide  of  iron  and 
the  adjacent  electrolyte  was  less  than  one-tenth  of  a  volt,  and  the 
current  density  less  than  4  amps,  per  square  foot  that  the  pipe  would 
not  be  acted  upon  by  the  continuous  flow  of  the  current,  and  no 
electrolytic  damage  would  be  caused.  The  experts  on  behalf  of 
the  plaintiff  contend  that  this  is  entirely  in  conflict  with  the  laws 
of  electrolytic  action  ;  that  this  statement  involves  the  idea  that  un- 
less the  current  density  is  as  great  as  4  amps,  per  square  foot  of  sur- 
face that  no  electrolytic  damage  will  result,  which  is  equivalent  to 
saying  that  a  current  of  3.9  amps,  per  square  foot  might  be  flowing 
away  from  the  pipe  into  an  electrolyte  and  yet  no  electrolytic  dam- 
age result ;  that  one  of  the  laws  of  electrolytic  action  is  that  the 
quantity  of  material  that  is  eaten  away  through  electrolytic  action 
from  the  plate  which  the  current  leaves  and  passes  into  the  electro- 
lytic medium  is  directly  proportional  to  that  current  strength, 
without  any  reference  to  the  question  whether  that  actual  strength 
is  large  or  small,  so  long  as  it  is  within  the  limits  of  producing 
electrolytic  action,  and  that  it  is  well  established  that  any  current, 
however  small,  that  passes  from  a  material  subject  to  electrolytic 
action  into  an  electrolyte  will  produce  electrolytic  action  of  that 
material,  even  though  it  be  of  a  current  density  of  .001  of  an  ampere 
per  square  foot.  They  further  contend  that  from  the  observation  of 
the  currents  on  the  water  pipes  in  Dayton  that  if  the  current  leaves 
those  pipes  in  anything  like  equal  distribution  of  current  density 


from  the  iron  that  there  are  no  indications  of  the  existence  of  a 
current  density  of  anything  like  4  amps,  per  square  foot,  although  it  is 
admitted  on  both  sides  that  there  has  been  considerable  electrolytic 
damage  of  water  pipes  in  Dayton.  The  latter  experts  admit,  how- 
ever, that  it  may  be  possible  under  favorable  conditions  that  the'-e 
may  be  a  concentration  of  current  at  an  individual  point  within  a 
small  area,  say  one-fourth  of  an  inch  square,  which  would  give  a 
current  density  equal  to  4  amps,  per  square  foot ;  but  while  that  is 
conceivable,  it  is  impossible  to  make  a  direct  test  of  the  conditions 
existing,  because  they  cannot  get  at  the  pipes  in  the  soil  itself  and 
determine  just  exactly  how  much  current  strength  in  amperes  is 
flowing  from  a  given  small  area  of  that  pipe. 

In  this  connection  Exhibit  33,  which  is  a  section  of  6-in.  water 
main  taken  from  the  street  near  the  west  end  of  the  Fifth  Street 
Bridge  during  the  trial  of  this  case,  it  having  burst  during  a  fire 
when  the  pressure  on  the  pipes  was  increased  from  60  lbs.  to  100 
lbs.  per  square  inch,  and  was  brought  into  court  the  following  morn- 
ing and  examined  by  the  experts  for  the  first  time  in  court.  This 
shows  that  the  pipe  had  been  badly  eaten  away  throughout  its  en- 
tire length  by  electrolysis,  and  indicated  to  the  experts  that  the 
current  was  pretty  uniformly  distributed  over  the  surface. 

One  of  the  experts,  speaking  of  this  theory,  says  that  there 
must  have  been  a  total  current  of  20  amps,  flowing  continuously 
from  this  pipe  to  cause  the  damage,  but  that  the  experiment  con- 
ducted in  that  vicinity  showed  that  the  amount  of  current  which 
flowed  from  Exhibit  33  was  not  so  great  as  that,  and  that  if  a  cur- 
rent of  4  amps,  per  square  foot  of  surface  was  flowing  continuously 
from  the  surface  of  Exhibit  33  while  in  the  soil,  and  this  current  was 
uniformly  distributed  over  the  surface,  that  1  ft.  in  length  of  the 
pipe  would  be  destroyed  by  the  electrolytic  action  in  about  ten 
weeks,  and  that  there  were  no  evidences  of  any  film  of  oxide  which 
would  prevent  further  electrolytic  action,  and  that  even  a  film  of 
oxide  when  moist,  as  the  conditions  of  the  soil  of  Dayton  are  ad- 
mitted to  be,  is  not  an  insulator,  but  a  fairly  good  conductor. 

The  testimony  shows  that  the  greatest  damage  has  been  done, 
and  is  being  done,  within  a  few  squares  of  the  power  house  on 
Fifth  Street,  and  much  damage  has  been  done  to  the  lead  service 
pipes,  and  therefore  it  must  also  be  carried  on  upon  the  mains  as 
far  east  as  Main  Street  on  both  lines  and  as  far  west  as  Williams 
Street.  The  testimony  shows  conclusively  that  the  lead  service 
pipe  in  front  of  134  West  Fifth  Street,  just  east  of  Wilkinson 
Street,  gave  way  first  about  three  and  a  half  years  after  the 
adoption  of  electricity  by  the  Fifth  Street  line,  and  the_second  time 
about  three  and  a  half  years  later.  Very  many  lead  service  pipes 
have  been  destroyed  both  on  Third  Street  and  Fifth  Street  within 
the  positive  district,  showing  that  there  have  been,  and  there  are, 
also,  evidences  of  damage  to  the  mains  in  the  same  district.  It 
might  be  stated  in  this  connection  that  the  lead  service  pipes  are 
the  property  of  the  citizens  and  not  of  the  city. 

The  testimony  shows  that  the  only  bursting  of  a  main  on  the 
lines  of  the  City  Railway  is  the  one  that  occurred  during  the  trial. 
Exhibit  33.  There  was  testimony  showing  that  there  had  been 
the  bursting  of  mains  twice  before  this,  both  on  the  People's  line, 
one  occurring  in  the  early  part  of  1899  in  front  of  the  People's 
Railway  power  house  on  Washington  Street  and  the  other  on  May 
20,  1899,  at  the  corner  of  Washington  and  Longworth  Streets.  The 
actual  expense  of  the  repair  of  the  main  on  Fifth  Street,  Exhibit  33, 
was  not  given,  but  the  cost  of  the  repair  in  front  of  the  People's 
power  house  was  given  as  $25.29,  or  $4.50  per  foot,  including  pipe 
and  everything,  and  of  that  at  the  corner  of  Longworth  and  Wash- 
ington Streets  at  $6,987  per  foot. 

The  entire  amount  of  money  invested  in  the  city  waterworks 
system  is  about  $1,619,197.25.  This  consists  of  the  entire  pumping 
station  and  about  121  miles  of  mains.  The  value  of  the  mains  and 
the  laying  thereof  paralleling  the  City  Railway  lines  is  estimated 
by  me,  under  the  evidence,  at  about  $71,000.  The  total  cost  of  the 
pipe  and  the  laying  of  the  mains  in  the  danger  district,  as  hereto- 
fore approximated,  is  about  $14,000.  In  order  to  relay  the  water 
mains  in  this  locality  the  expense,  without  the  repaving,  would 
amount  to  about  65  cents  per  foot  for  4  in.,  80  cents  for  6  in.,  $1  for 
8  in.  and  $1.25  for  10  in.  The  cost  of  relaying  the  paving  would 
cost  about  $1.75  per  lineal  foot. 

The  amount  of  current  upon  the  pipes  traced  to  the  City  Rail- 
way system  has  been  variously  estimated  by  the  different  experts 
at  from  3  amps,  to  48  amps.,  according  to  the  point  where  tested 
and  the  location  and  movement  of  cars  on  the  route.  One  of  the 
experts  of  the  defendant  estimated  from  observations  made  by  him 
and  others  that  there  was  from  20  per  cent  to  50  per  cent  of  the 
returning  current  of  the  City  Railway  flowing  upon  the  pipes  at 
some  points. 

It  was  claimed  by  the  defendant  that  the  cause  of  the  large 
amount  of  current  upon  the  water  piping  system  was  on  account 
of  the  numerous  gate  boxes  throughout  the  city  being  in  metallic 
connection  or  within  a  short  distance  of  the  tracks,  causing  a  di- 
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version  of  the  current  to  the  water  mains,  and  that  by  reason  of 
this  no  system  could  be  adopted  until  they  had  been  removed  by 
the  city. 

These  gate  boxes  are  located  at  various  points  throughout  the 
entire  city  over  the  valves  on  the  water  mains  for  the  purpose  of 
inserting  a  key  to  operate  the  valve.  When  the  valve  is  placed  on 
the  water  main  earth  is  filled  in  around  the  valve  as  high  as  the 
bonnet  above  the  flange.  After  the  earth  has  been  thoroughly 
tamped  the  box  is  set  down  over  the  valve,  resting  on  the  earth. 
As  many  of  the  lugs  on  the  side  of  the  box  are  knocked  off  as  are 
necessary  to  permit  the  top  section  of  the  box  to  rest  level  with 
the  surface  of  the  street. 

An  investigation  was  made  of  fifty  gate  boxes,  and  of  these  fifty 
only  two  were  found  to  be  in  mechanical  contact  with  the  pipe  or 
rail  and  only  one  in  electrical  contact.  The  total  amount  of  cur- 
rent on  the  gate  boxes  after  this  measurement  was  found  to  be 
•  5347  of  an  ampere  down  the  boxes  and  .1844  of  an  ampere  up  the 
boxes. 

These  gate  boxes  were  all  removed  or  replaced  with  vitrified  tile. 
After  these  were  removed  tests  were  made  by  the  experts,  and  it 
was  found  that  there  was  practically  no  change  in  the  current  upon 
the  pipes  along  the  City  Railway  lines.  There  were  no  tests  made 
by  the  experts  of  the  defendant  in  this  regard. 

One  of  the  experts  of  the  defendant  attempted  to  show  that  the 
method  of  determining  the  current  flow  upon  the  gate  boxes,  as 
conducted  by  the  city  experts,  was  faulty,  and  in  court  made  a  test 
upon  the  gate  box  which  had  been  placed  in  position  by  the  plain- 
tiff's experts,  but  the  experts  of  the  plaintiff  claimed  that  the  tests 
of  the  opposing  expert  were  not  fair  and  were  not  in  accordance 
with  what  had  actually  been  done  by  them,  and  thereupon  changed 
the  wires  and  the  battery  and  the  millivoltmeter  and  performed  the 
experiment  of  measuring  the  current,  which  resulted  in  showing 
to  the  court  that  if  that  method  was  used  in  ascertaining  the  cur- 
rent upon  the  different  gate  boxes  throughout  the  city  that  it  was 
the  correct  method. 

THE  DOUBLE-TROLLEY  SYSTEM. 

A  complete  remedy  for  damage  by  electrolysis  is  the  doubl  - 
trolley  system  if  perfectly  maintained.  The  testimony  shows  that 
there  is  some  electrolytic  action  upon  the  pipes  in  Cincinnati 
through  the  escape  of  the  current  of  the  double  trolley  by  reason 
of  defective  insulation. 

There  are  in  the  United  States  between  1200  and  1400  electric 
trolley  roads.  Of  these  the  only  double  overhead  trolley  road  in  a 
city  is  the  one  operated  in  Cincinnati.  A  double-trolley  road  is 
operated  in  the  District  of  Columbia  outside  of  the  city  of  Wash- 
ington. The  conduit  system  is  used  in  the  city  of  Washington  and 
in  the  city  of  New  York.  All  others  are  operated  by  the  single- 
trolley  system.  The  laws  and  ordinances  require  the  double-trolley 
system  in  the  District  of  Columbia  and  the  conduit  system  in  the 
city  of  Washington  and  in  New  York  City. 

The  objections  to  the  double  overhead  trolley  system  are: 

First.  The  expense  of  establishing  it  is  greater. 

Second.  It  is  more  unsightly,  requiring  more  and  heavier  poles. 

Third.  It  is  more  dangerous  to  the  employees  in  the  operation 
and  maintenance  of  the  road. 

Fourth.  In  case  of  fire  along  the  route  it  is  more  dangerous  to 
handle  the  wires. 

Fifth.  The  cost  of  maintenance  is  more  expensive. 

Sixth.  At  curves  or  intersections  of  lines  or  changing  on  to 
cross  lines  it  is  much  more  difficult  to  arrange  the  overhead  sys- 
tem on  account  of  the  dead  ends  and  the  pulling  down  of  the  trol- 
ley after  the  car  has  received  the  momentum  to  cross  over  the 
dead  ends,  involving  great  danger  to  the  controllers  and  motors. 

Seventh.  Because  of  more  frequent  breaks  of  the  trolley  wires 
on  account  of  the  extra  pressure  required  of  the  trolley  poles  and 
because  of  the  extra  wearing  of  the  trolley  wires. 

Eighth.  Because  of  the  greater  loss  of  energy  in  the  wire  return 
as  compared  with  the  existing  rail  return. 

It  has  been  discovered,  *  *  *  that  electrolytic  action 
takes  place  on  the  positive  side  of  each  pipe  joint  throughout  the 
entire  system  over  which  the  current  flows  and  at  points  where  the 
current  leaves  the  pipes  to  flow  through  the  earth  to  some  other 
metallic  conductor,  such  as  gas  pipes.  An  increase  of  the  current 
will,  of  course,  aggravate  this  injury.  The  pipes  as  they  come 
from  the  foundry  are  coated,  both  inside  and  out,  with  a  tar  or 
pitch  coating  which  is  of  a  higher  resistance  than  the  pipe  itself, 
and  in  making  the  joints  of  the  pipe  as  they  are  laid  in  the  ground 
the  spigot  end  of  the  pipe  is  thrust  into  the  bell  end  as  far  as  possi- 
ble. Hemp  is  then  driven  into  the  space  between  the  spigot  end 
of  the  pipe  and  the  bell  end  of  the  adjoining  pipe,  and  molten  lead 
is  then  poured  into  the  remaining  space  and  rammed  home, 
making  generally  a  water-tight  joint.  Now.  the  current  in  passing 
from  one  length  of  pipe  into  the  next,  if  it  passed  through  this 
joint,  would  have  to  leave  the  metal  of  one  pipe,  pass  through  this 


coating,  from  that  into  the  lead,  through  the  lead,  from  the  lead 
into  the  tar  coating  on  the  next  pipe  and  then  into  the  metal.  The 
resistance  of  such  a  joint  has  been  tested  and  found  to  be  of  much 
higher  resistance  than  the  pipe  itself,  causing  a  portion  of  the  cur- 
rent, in  obedience  to  the  law  of  divided  currents,  to  shunt  around 
the  joint,  thereby  causing  damage  at  the  positive  side  of  the  joint. 

The  defendant  claimed  that  this  damage  could  be  avoided  by 
bonding  such  joints  with  copper,  amalgam  or  iron  bonds  of  suffi- 
cient conductivity  to  carry  the  current  around  or  through  the 
joint.  To  install  such  a  system,  the  entire  piping  system  of  the 
waterworks  would  have  to  be  unearthed  and  some  52,000  joints 
so  bonded. 

They  also  claim  that  the  flow  of  the  current  could  be  intercepted 
and  the  conductivity  of  the  piping  system  entirely  broken  up  by 
the  introduction  of  insulating  joints  at  the  proper  points  along  the 
piping  system,  such  as  that  known  as  the  Dresser  joint.  This  joint 
has  been  used  extensively  by  gas  companies  to  prevent  the  escape 
of  gas,  but  has  not  been  used  on  water  pipes  for  the  purpose  ad- 
vocated to  any  large  extent.  It  has  been  tested  and  found  to  be 
of  a  very  high  resistance,  but  the  effect  of  it,  if  introduced  into  the 
piping  system,  would  be  to  cause  the  current  to  shunt  around  the 
joint,  causing  injury  at  the  point  where  the  current  left  the  pipe. 
The  rubber  gasket  which  is  a  part  of  the  Dresser  joint  would  also 
deteriorate  very  rapidly  and  lose  its  insulating  power. 

The  purpose  and  use  of  bonds  for  pipe  joints  and  of  the  insu- 
lating point  were  illustrated  in  the  court  room  by  Exhibit  100,  in- 
troduced by  the  defendant.  This  was  supposed  to  represent  a 
miniature  street  railway  and  street,  with  water  pipes  underlying 
the  same,  one  pipe  joint  being  bonded  and  on  the  other  an  insu- 
lating joint.  It  consisted  of  a  box  52  ins.  x  26  ins.  x  7  ins.  This 
box  was  filled  with  screened  earth  taken  from  an  excavation  at  the 
corner  of  Fourth  and  Jefferson  Streets,  in  this  city.  The  rails 
were  represented  by  two  strips  of  iron  about  2  ins.  in  depth,  extend- 
ing the  entire  length  of  the  box.  The  rails  were  broken  in  the  cen- 
ter of  the  box  and  were  connected  by  four  small  incandescent 
lamps.  The  purpose  of  these  lamps  was  to  make  the  rails  elec- 
trically longer,  instead  of  having  the  box  longer.  Current  was 
supplied  by  means  of  a  battery  and  sent  over  the  rails,  and  by 
means  of  two  millivoltmeters  the  current  flow  on  the  pipes  deter- 
mined. 

The  purpose  of  this  test  was  to  compare  the  current  that  would 
flow  on  the  pipe  with  the  insulating  joint  and  the  pipe  without.  A 
service  pipe  covered  with  ordinary  garden  hose  was  also  buried  in 
the  box.  The  current  passing  over  the  pipe  with  the  insulated 
joint  and  the  insulated  service  pipe  was  an  inappreciable  quantity, 
while  the  current  on  the  other  pipes  was  readable  on  the  meters. 

The  experts  for  the  plaintiff  took  exceptions  to  this  test,  for  the 
reason  that  while  the  lengths  of  the  rails  were  increased  by  the  in- 
candescent lamps  the  piping  system  remained  the  same  length,  and 
the  increase  of  the  length  of  the  railroad  system  would  have  a 
tendency  to  increase  the  difference  of  potential  between  the  two 
parts  of  the  railroad  track.  That  would  have  a  tendency  to  in- 
crease the  amount  of  current  passing  from  the  rails  into  the  pipe, 
but  it  would  not  increase  the  resistance  of  the  pipe. 

LOCAL  CONDITIONS. 

The  geographical  outlay  of  the  street  railway  lines  in  the  city  of 
Dayton  has  its  own  peculiarities  which  require  the  adoption  of 
special  remedies.  There  are  many  difficulties  to  overcome  in  the 
return  circuit  with  which  street  railway  companies  of  other  cities 
do  not  have  to  contend.  The  return  circuit  is  broken  up  by  the 
presence  of  various  rivers  and  the  canal,  with  stationary  and  hoist 
bridges  over  them;  also  by  steam  railroad  tracks,  which  cross  and 
recross  every  line  in  the  city,  and  by  the  intersecting  street  rail- 
roads, which  have  a  tendency  to  intercept  the  flow  of  the  current. 

The  bridges  being  of  flexible  structure,  vibration  results,  making 
it  extremely  difficult  to  maintain  the  bonding;  and  it  is  also  very 
often  the  case  that  the  bridge  structure  itself  is  so  light  that  the 
standard  rail  cannot  be  used,  which  reduces  the  cross  section  of 
the  rail  and  consequently  lessens  the  conductivity  of  that  path. 
At  the  hoist  bridges  the  rails  cannot  be  connected  at  all. 

At  the  street  railroad  crossings  it  is  difficult  to  maintain  the 
bonding  because  of  the  pounding  of  the  heavy  locomotives  and  at 
the  street  railway  intersections  because  of  the  vibration  and  jar  at 
the  points  where  the  tracks  cross.  The  difficulty  at  the  latter 
points  is  increased  by  the  traffic  of  the  heavy  interurban  cars. 

CONDITION  OF  THE  CITY  RAILWAY  COMPANY'S  LINE. 
It  has  been  testified  to  by  all  the  experts  in  the  case  that  the  City 
Railway  system  has  been  operated  in  a  very  inefficient  and  negli- 
gent manner  and  far  below  the  present  standard  of  the  art.  The 
bonding  is  very  inadequate,  and  the  most  that  the  experts  for  the 

defendant  would  say  for  it  was  that  in  some  places  it  is  only  

and,  taking  the  City  Railway  lines  as  a  whole,  it  is  very  poor.  This 
conditio?!  is  shown  very  clearly  by  Exhibit  101,  a  chart  showing 


April  12,  1902.] 


STREET  RAILWAY  JOURNAL. 


4(>5 


the  condition  of  bonds,  introduced  by  the  defendant  An  exami- 
nation of  this  will  raise  a  doubt  as  to  there  being  any  good  bonds 
on  most  of  the  system.  The  effect  of  this  bad  bonding  is  to  raise 
the  resistance  of  the  rail  path  and  divert  the  current  to  the  pipes. 
Sufficient  conductors  for  the  current  have  not  been  provided  at 
either  the  railroad  crossing  or  the  bridges. 

The  system  is  also  very  deficient  in  the  matter  of  return  feeders. 
The  testimony  shows  that  the  return  feeders  are  4200  ft.  of  4-O 
copper  wires  attached  to  the  rails  at  the  ends  of  the  Third  Street 
and  Fifth  Street  river  bridges,  the  other  terminal  of  the  wires  be- 
ing connected  to  the  negative  bus-bar  of  the  dynamo.  The  pur- 
pose of  the  return  feeder,  as  heretofore  described,  is  to  conduct 
the  current  from  the  tracks  back  to  the  generator,  after  having 
been  used  in  the  operation  of  the  cars. 

Experts  and  practical  street  railway  men  who  have  testified  in 
this  case  concur  in  the  opinion  that  such  a  system  of  return  feed- 
ers is  not  sufficient  for  the  economic  and  safe  operation  of  the  city 
railway  system. 

The  only  other  return  method  provided  is  the  very  defective  one 
of  ground  plates.  These  plates  were  placed  in  the  ground  near  the 
two  river  bridges.  The  driven  wells  in  the  power  station  are  me- 
tallically tied  together  so  as  to  act  as  ground  plates. 

When  single-trolley  roads  were  first  constructed  it  was  con- 
sidered good  engineering  to  use  ground  plates  as  a  return  medium 
for  the  current,  but  this  is  now  considered  a  menace  rather  than 
an  advantage  to  the  successful  operation  of  the  system,  because 
they  have  a  tendency  to  divert  the  return  currents  to  the  sub- 
metallic  structures,  such  as  water  and  gas  pipes  and  ether  iron  or 
metal. 

REMEDIES. 

The  testimony  in  this  case  shows  that  the  plaintiff  is  powerless 
to  adopt  any  method  whatever  to  protect  its  piping  system.  On 
the  other  hand,  a  single-trolley  street  railroad,  such  as  the  defend- 
ant operates,  can  adopt  no  method  by  which  the  tendency  of  the 
current  to  flow  through  the  earth  and  on  to  the  pipes  can  be  en- 
tirely overcome.  But  I  am  of  the  opinion  that  by  co-operation  be- 
tween the  two  such  a  system  could  be  adopted  as  would  reduce 
the  injury  resulting  from  electrolysis  to  a  minimum,  or  negligible 
quantity,  as  the  experts  term  it. 

The  defendant  claims,  however,  that  no  system  would  prove 
effective  as  long  as  the  other  roads  continue  to  operate  as  they  are, 
but  the  testimony  shows  that  any  preventive  measure  adopted  by 
this  company  would  reduce  the  liability  to  injury  to  that  extent. 

The  rails  should  all  be  metallically  connected  by  adequate  bond- 
ing and  the  bonding  well  inspected  frequently,  and  heavy  copper 
cables  should  be  used  to  conduct  the  current  across  the  bridges 
and  under  the  steam  railroad  crossings  and  intersecting  railroad 
tracks.  Return  feeders  of  sufficient  conductivity  should  connect 
the  rails  at  various  points  to  the  negative  bus-bar  of  the  dynamo. 
This  would  increase  the  conductivity  of  the  rail  path  and  induce  a 
much  greater  quantity  of  the  current  to  flow  thereon. 

The  ground  plates  which  are  still  in  use  by  the  defendant  should 
be  removed,  thus  reducing  the  tendency  of  the  current  to  flow  to 
the  underground  metallic  structures. 

Having  corrected  the  system  by  proper  bonding  and  by  proper 
rail  return,  there  should  be  co-operation  on  the  part  of  the  Water- 
works Board  in  permitting  to  be  placed,  as  may  be  determined,  at 
the  proper  places  the  necessary  insulators  in  the  piping  system.  A 
few  or  none  may  be  required. 

A  system  operated  alo,ng  these  lines  without  insulators  or  pipe 
connections  to  the  rails  or  dynamo  has  proved  successful  in  Hart- 
ford, Conn.,  and  in  other  cities  where  the  conditions  are  somewhat 
similar  to  those  existing  in  this  city. 

The  officials  of  the  city  of  Chicago  have  also  acted  upon  this 
theory  and  have  passed  an  ordinance  making  it  unlawful  for  "any 
person,  firm  or  corporation  owning,  operating  or  controlling  any 
surface  or  elevated  railroad  or  any  street  railway  within  the  city  of 
Chicago  upon  which  cars  are  now  or  hereafter  operated  by  elec- 
tricity as  a  motive  power,  with  a  grounded  return  circuit  for  con- 
veying electricity,"  to  operate  their  system  without  a  "metallic  re- 
turn circuit  of  such  cross  section  and  conductivity  for  conveying 
the  current  so  used  as  a  motive  power  that  the  maximum  differ- 
ence of  potential  will  not  at  any  time  exceed  I  volt  between  any 
part  of  such  metallic  return  circuit  and  any  water  pipes,  gas  pipes 
or  other  metals  not  installed  for  the  purpose  of  forming  a  part  of 
such  metallic  return  circuit,  and  that  there  will  not  be  a  variation 
in  difference  of  potential  exceeding  one-half  volt  between  any  two 
measurements  made  at  the  same  time  at  points  along  and  upon 
said  metallic  return  circuit  within  a  distance  of  300  ft.  or  less  from 
each  other." 

Similar  regulations  have  been  made  in  other  cities  in  this  coun- 
try, and  general  regulations  have  been  adopted  by  the  different 
British  boards  of  trade  and  by  what  is  known  as  the  Bristol  Tram- 
ways Act;  and  it  is  now  generally  considered  by  practical  and 


scientific  men  that  if  a  difference  of  potential  not  higher  than  about 
1^2  volts  is  maintained  in  the  positive  district,  and  a  dif- 
ference of  potential  not  higher  than  about  4  volts  in  the 
negative  district,  the  pipes  will  be  practically  immune  from 
damage. 

I  am  satisfied,  from  a  careful  consideration  of  all  the  testimony, 
that  if  these  remedies  are  applied  with  intelligence,  according  to 
the  present  state  of  the  art,  it  is  possible  to  establish  and  main- 
tain, by  careful  and  frequent  inspections  and  electrical  measure- 
ments, such  a  return  for  the  current  of  the  City  Railway  Company 
as  will  practically  protect  the  water  pipes  of  the  city  and  be  also  a 
great  saving  to  the  railway  company  in  the  cost  of  operation. 
SUMMARY  OF  FINDINGS. 

Upon  consideration  of  the  entire  matter  I  have  come  to  the  fol- 
lowing summary  of  conclusions  as  to  the  law  and  the  facts: 

This  court  has  no  authority  in  law  to  compel  a  change  in  the 
system  from  the  single  trolley  to  the  double  trolley;  and,  if  the 
same  was  warranted  by  the  law,  the  facts  would  not  justify  such 
a  change. 

The  defendant  has  been,  and  is,  operating  its  road  in  a  negligent 
manner,  causing  continual  damage  to  the  water  pipes  of  the  plain- 
tiff, for  which  the  plaintiff  has  no  adequate  remedy  at  law,  and 
cannot  by  any  practical  method  prevent  such  damage. 

It  is  no  excuse  in  law,  and  the  facts  would  not  justify  the  de- 
fense that  other  electric  lines  in  Dayton  are  contributing  to  this  or 
doing  like  damage  (Spelling,  Sees.  390-397;  McClung  vs.  North 
Bend  Coke  Company,  9  C.  C,  259;  Meigs  vs.  Lister,  23  N.  J.  Eq., 
199)- 

It  is  therefore  the  duty  of  the  court  to  enjoin  the  defendant  from 
so  operating  its  railway  and  to  compel  it,  within  a  reasonable 
time,  to  introduce  such  improvements  in  the  system  in  order  that 
the  operation  of  the  single-trolley  system  authorized  by  the  fran- 
chise and  contract  will  be  in  accordance  with  the  present  standard 
of  the  art  of  operating  single-trolley  roads.  The  plaintiffs  shall 
co-operate  to  that  end.  All  matters  of  detail  can  be  arranged  be- 
tween counsel  and  the  court  in  the  final  order.  The  costs  will  be 
adjudged  against  the  defendant. 



Decision  on  Back  Franchise  Taxes  in  Chicago 

Under  a  recent  decision  in  Illinois,  public  service  corporations 
were  required  to  be  assessed  for  taxes  on  the  true  cash  value  of 
their  capital  stock.  Previous  to  1901  assessments  have  been  made 
on  the  real  and  tangible  property  of  street  railway  and  other  public 
service  companies.  The  decision  required  not  only  a  new  basis  of 
assessment  for  the  year  1901,  but  collection  for  back  tax  for  the 
year  1900.  The  State  Board  of  Equalization,  acting  under  compul- 
sions of  court,  assessed  the  street  railway  companies  of  Chicago 
much  higher  for  the  year  1900  than  they  did  a  few  days  later  for 
the  year  1901.  Suit  was  immediately  brought  by  the  Chicago  com- 
panies to  test  the  validity  of  the  assessment  of  back  tax  for  1900, 
and  a  decision  was  handed  down,  April  4,  by  Judges  Grosscup  and 
Humphery.  The  court  practically  decided  that  the  additional  tax 
of  1900  was  fixed  under  compulsion  through  fear  of  punish- 
ment and  was  therefore  unfair.  In  the  decision  attention 
was  called  to  the  fact  that  within  a  few  days  of  the  as- 
sessment by  the  State  board  of  about  $2,500,000  for  levy  of  back  tax 
for  1900  on  the  corporations  involved  the  same  board  fixed  the 
taxes  for  the  same  corporations  for  1901  at  about  $750,000  less. 
Therefore,  the  Federal  judges  argued  that  this  tax  which  was  fixed 
for  1 901,  and  which  was  reached  by  the  State  board  without  any 
fear  or  compulsion,  represented  more  closely  the  real  estimate  of 
the  corporations'  valuations.  The  amount  of  tax  which  should  be 
paid  the  judges  left  to  two  masters  in  chancery  and  laid  down 
certain  rules  for  their  guidance  which  will  make  the  tax  for  1900 
practically  equivalent  to  the  tax  for  1901. 

The  rules  fixed  for  the  reassessment  of  the  properties  in  question 
for  the  year  1900  were  as  follows : 

The  basis  shall  be  the  true  net  earnings  of  the  several  complainants  for 
the  year  covering  April  1,  1900,  proper  allowance  being  made  for  depreciation 
and  replacement,  but  not  for  extensions  and  reduced  further  by  the  amount 
of  additional  taxes  that  the  enforcement  of  this  rule  produces.  Upon  this 
basis  the  value  of  complainants'  capital  stock,  including  franchises  and 
tangible  property,  shall  be  capitalized  on  a  ratio  of  6  per  cent;  this  equalized 
by  reduction  of  30  per  cent,  and  then  divided  by  five. 

The  sums  thus  produced  will  be  regarded  as  the  true  reassessments  for  the 
year  1900. 

Upon  this  the  tax  will  be  extended  at  the  true  rate  for  1900,  exclusive  of  in- 
terest and  penalties,  not  to  exceed  8.37  per  cent,  from  which  will  be  sub- 
tracted the  taxes  already  paid,  and  the  balance  will  be  the  sum  allowed. 

One  of  the  main  points  of  general  interest  in  the  decision  is 
that  the  real  question  of  the  assessment  of  franchise  is  not  what  the 
value  of  single  shares  of  stock  were  upon  a  given  date,  but  that 
the  real  value  of  a  property  is  "the  stable  value  as  an  entirety." 
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Annual  Meeting  of  the  Metropolitan  Elevated,  Chicago 

The  Metropolitan  West  Side  Elevated  Railway  Company  stock- 
holders held  their  annual  meeting  at  Chicago,  April  4.  The  state- 
ment of  earnings  and  operating  expenses  for  the  company's  fiscal 


year,  which  ended  Feb.  28,  is  as  follows : 

EARNINGS 

Passenger    $1,695,243 

Miscellaneous    58,070 


Total    $1,753,313 

EXPENSES 

Maintenance  of  way  and  works   $45,931 

Maintenance  of  equipment    80,057 

Conducting  transportation    527,086 

General  expenses    84,135  737,210 


Surplus  earnings    $1,016,103 

CREDITS 

Balance  from  previous  year    $54,090 

Surplus  earnings    1,016,103 

Interest  on  balances  and  other  credits  to  income   4,640 


$1,074,833 

CHARGES 

Rental,  Pennsylvania  Company  (crossing)    $11,900 

Rental,  Union  Consolidated    20,351 

Rentals,  Union  Elevated  (loop)   169.S70 

Taxes   149,335 

Interest  on  bonds    392,320  743,776 


$331,057 

Accident  Nov.  19,  1901   37,976 


$293,081 

Dividends  Nos.  4  and  5  (3  per  cent)   261,243 


Balance    $31,838 

Balance  sheet: 

ASSETS 

Cost  of  road  and  equipment   $26,018,670 

Bonds  in  treasury  (turned  over  by  purchasing  committee  for  im- 
provements and  betterments)    192,000 

Preferred  stock   (turned  over   by  purchasing  committee   for  im- 
provements and  betterments)    291,900 

Securities  in  hands  of  purchasing  committee   for  completion  of 

reorganization    26,461 

Cash    331,737 

Material  (fuel  and  supplies)    21,728 

Due  from  individuals  and  companies   34,678 

Due  from  agents    5,189 

Other  assets  (unexpended  insurance  etc.)   15,096 

Extensions    $1,2)90,580.12 

Less    amount    received    from    trustee    on  engineer's 

certificates                                                                        1,190,375.07  100,205 


Total    $27,037,663 

LIABILITIES 

Balance  profit  and  loss    $31,838 

Preferred  stock    9,000,000 

Common  stock    7,500,000 

Bonds    10,000,000 

Coupons  unpaid    107,500 

Interest  accrued,  not  due   32,693 

Dividends  uncalled  for   87,167 

Pay  checks    25,582 

Audited  vouchers    85,247 

Due  individuals  and  companies   7,814 

Taxes  accrued,  not  due   129,875 

Unused  insurance    29,277 

Unearned  passenger  balances  (tickets  sold,  not  used)    671 


Total    $27,037,663 


The  increase  in  traffic  was  7.12  per  cent  over  the  previous  year. 
President  MacAllister  said  in  part : 

"The  increase  in  traffic  is  gratifying,  and  we  have  every  reason 
to  believe  it  will  continue,  judging  from  the  looks  of  the  improve- 
ments in  the  metropolitan  territory,  particularly  in  the  district  east 
of  Center  Avenue,  where  large  manufacturing  buildings  are  under 
construction,  and  at  the  ends  of  the  lines,  where  rapid  improve- 
ments are^being  made  in  the  way  of  apartment  buildings  and  resi- 
dences of  various  kinds.  The  mileage  of  the  railroad  in  operation 
did  not  change  during  the  year,  being  as  last  reported,  37.28  miles 
of  single  track,  yards  not  included,  of  which  32.90  is  Metropolitan 
Railroad  proper;  the  balance,  4.38  miles,  is  under  lease  with  the 
Union  Elevated  Railroad  Company  and  Union  Consolidated  Ele- 
vated Railroad  Company. 

"For  the  first  half  of  the  fiscal  year  we  declared  a  two  per  cent 
dividend  on  the  outstanding  preferred  stock  of  the  company,  which 
was  paid  Aug.  31,  1901.  At  that  time  we  had  every  reason  to  be- 
lieve, with  our  increased  traffic,  that  we  would  be  able  to  declare 


at  least  an  additional  two  per  cent  at  the  end  of  the  fiscal  year,  but, 
owing  to  the  increased  taxation  and  a  serious  calamity  which  oc- 
curred Nov.  19,  1901,  we  deemed  it  proper  to  declare  a  dividend 
for  the  last  half  of  the  fiscal  year  of  one  per  cent. 

"The  accident  of  Nov.  19  was  due  to  an  unusual  atmospheric  con- 
dition, and  in  our  opinion  could  not  have  been  avoided  in  ordinary 
railway  practice.  The  company  had  an  unfortunate  experience  dur- 
ing the  year  in  the  matter  of  its  taxes.  We  feel  that  the  assessment 
this  year  is  larger  than  was  justified  by  the  facts.  The  entire  amount 
to  be  paid  out  for  taxes,  as  well  as  on  account  of  the  accident  of 
Nov.  19,  has  been  deducted  from  income  account. 

"During  the  year  we  carried  on  the  construction  of  two  exten- 
sions, the  Douglas  Park  and  Garfield  Park  branches ;  the  Douglas 
Park  branch  from  about  Campbell  Avenue,  between  Twentieth 
and  Twenty-First  Streets,  to  West  Fortieth  Avenue,  a  dis- 
tance of  1.85  miles,  and  the  Garfield  Park  branch  from  West 
Forty-Eighth  Avenue  to  West  Fifty-Second  Avenue,  a  distance  of 
one-half  mile.  These  two  extensions  will  add  additional  length  of 
2.35  miles  to  our  lines.  On  these  extensions  there  will  be  eight 
additional  stations,  seven  on  the  Douglas  Park  branch  and  one  on 
the  Garfield  Park,  at  Fifty-Second  Avenue,  with  improved 
terminal  loops  at  the  ends  of  both  lines.  We  are  aiming  to  have  the 
Garfield  Park  line  extension  completed  by  the  middle  of  April,  in 
time  for  the  needs  of  the  Aurora,  Elgin  &  Chicago  Railroad,  which 
will  connect  with  our  line  at  this  point.  A  satisfactory  traffic  ar- 
rangement has  been  perfected  with  this  company  for  a  connection' 
with  their  lines  (which  are  almost  completed),  from  Fifty-Second 
Avenue  westwardly,  passing  through  Cicero,  Harlem,  Waldheim 
and  Concordia  cemeteries  ;  Maywood,  Bellewood,  Elmhurst,  Lom- 
bard and  Glen  Ellyn  to  Wheaton,  with  branches  from  Wheaton, 
northwesterly  through  Wayne  to  Elgin,  and  in- a  southwesterly 
direction  through  Warrensville  to  a  point  near  the  west  branch  of 
the  Du  Page  River,  thence  northwesterly  to  Batavia  and  south- 
westerly to  Aurora,  connecting  at  Aurora  with  the  lines  controlled 
by  the  same  interests  running  southerly  and  northerly  in  the  Fox 
River  Valley,  southerly  from  Aurora  through  Montgomery,  Os- 
wego, Yorkville  and  Bristol,  and  northerly  from  Aurora  through 
North  Aurora,  Batavia,  Geneva,  St.  Charles  Clintonville,  South 
Elgin,  Elgin,  Dundee,  West  Dundee  and  Carpentersville ;  these 
lines  connecting  with  the  lines  to  Chicago  at  Aurora,  Batavia  and 
Elgin.  This  railroad  opens  up  a  beautiful  section  of  the  country, 
and  I  think  will  prove  a  very  beneficial  connection  for  the 
Metropolitan  road. 

"The  Douglas  Park  extension  has  opened  up  a  thickly  settled 
and  heretofore  inaccessible  portion  of  the  city  and  places  your 
road  in  close  touch  with  Douglas  Park,  one  of  the  most  attractive 
parks  in  the  city  of  Chicago.  To  meet  the  requirements  of  these 
extensions  thirty-eight  coaches  and  eight  motor  cars  were  ordered 
during  the  early  part  of  the  fiscal  year.  A  number  of  these  cars 
have  been  received  and  are  in  service.  Also  an  engine  and  generator 
of  3500-hp  capacity  was  ordered  for  the  power  house,  which  will  be 
in  service  in  time  for  our  needs  when  the  extensions  are  completed. 
We  had  hoped  to  have  the  Douglas  Park  extension  in  operation 
in  January  of  this  fiscal  year,  but  found  it  extremely  difficult  to  get 
material  owing  to  the  immense  amount  of  work  being  done  in  the 
various  manufacturing  institutions  throughout  the  country,  due  to 
the  general  prosperity." 

 ^»  

Storage  Batteries  for  Seattle 


The  Electric  Storage  Battery  Company,  of  Philadelphia,  is  soon 
to  ship  four  batteries,  gross  weight  823  tons,  to  the  Seattle-Ta- 
coma  Interurban  Railway  and  Seattle  Electric  Company,  Wash- 
ington State. 

One  of  these  consists  of  278  cells  of  "chloride  accumulators," 
type  "G-23,"  having  880  amps,  capacity  at  the  hour  rate,  and  will 
be  installed  in  the  Post  Street  power  station  of  the  Seattle  Electric 
Company  for  use,  with  the  railway  machinery,  as  a  regulator  of 
the  fluctuating  load  and  as  a  reserve.  It  will  also  be  arranged  so 
that  the  exciting  current  for  the  alternating-current  machinery 
can  be  drawn  from  it  temporarily  in  case  of  failure  of  the  exciting 
sets.  This  plant  generates  part  of  its  power  by  steam,  and  is 
taking  the  remainder  from  the  Snoqualmie  Falls  Power  Company. 

The  three  remaining  batteries  are  for  use  on  the  Seattle-Tacoma 
Interurban  Railway,  a  new  third-rail  road  now  building,  which 
will  be  operated  from  three  sub-stations  receiving  60-cycle,  three- 
phase  current  at  25,000  volts.  Two  of  these  batteries  will  be  each 
composed  of  288  cells,  type  "G-17"  accumulators,  640  amps,  ca- 
pacity a-t  the  hour  rate,  and  one  "G-15,"  560-amp.  battery,  all 
three  installed  in  "G-23"  tanks  and  operated  in  connection  with 
boosters  differentially  wound.  The  object  of  the  interurban  bat- 
teries is  primarily  to  even  up  the  extreme  variation  in  load  due 
to  the  acceleration  of  the  trains,  which  are  expected  to  reach  a 
maximum  speed  of  60  m.  p.  h.  in  regular  service. 
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Metropolitan  Merger  Case  Decided 


On  April  8  Justice  Gildersleeve,  in  the  New  York  Supreme 
Court,  vacated  the  temporary  injunction  granted  by  Justice 
Greenbaum  to  restrain  the  Metropolitan  Street  Railway  Company 
from  executing  the  lease  by  which  it  sought  to  transfer  its  prop- 
erties and  franchises  to  the  Interurban  Street  Railway  Company 
for  a  period  of  999  years.  The  decision  vacating  the  injunction 
was  made  in  a  denial  of  the  application  of  Harry  and  Walter  Con- 
tent and  Isidor  Wormser,  Jr.,  for  a  continuance  of  the  temporary 
injunction.  Immediately  after  the  vacating  of  the  injunction  no- 
tices were  mailed  by  the  Metropolitan  Street  Railway  Company 
and  the  Metropolitan  Securities  Company  to  each  stockholder  of 
the  former,  notifying  them  of  their  right  to  subscribe  at  par  to  the 
stock  of  the  latter  company  to  the  extent  of  45  per  cent  of  their 
Metropolitan  Street  Railway  holdings.  Blank  subscription  forms 
and  a  transferable  subscription  warrant  accompanied  each  notice. 
All  subscriptions  must  be  in  by  April  22.  Copies  of  the  lease 
were  also  filed  with  the  authorities  at  Albany,  New  York  and  West- 
chester. 

Isidor  Wormser,  Jr.,  who  was  a  plaintiff  in  one  of  the  actions 
against  the  road,  said  that  his  original  suit  did  not  contemplate 
the  request  for  a  preliminary  injunction,  and  that  he  was  satisfied 
to  await  the  final  outcome  of  the  trial  of  the  suit  on  its  merits. 

In  his  opinion,  Justice  Gildersleeve  said,  in  part : 

"That  we  may  better  understand  the  status  of  the  Securities 
Company  it  is  proper  to  state  that  under  the  agreements  in  force 
the  Securities  Company  is  entitled  to  receive  from  subscription  to 
its  stock  $30,000,000,  of  which  $23,400,000  is  to  be  paid  to  the  Inter- 
urban Company.  The  remaining  $6,600,000  is  retained  by  the 
Securities  Company  for  the  cost  of  acquiring  the  shares  of  stock 
and  bonds  of  the  Interurban  Company,  the  People's  Traction 
Company  and  the  New  York,  Westchester  &  Connecticut  Rail- 
road Company,  as  above  mentioned,  and  for  other  corporate 
purposes. 

"The  condition  of  the  Metropolitan  Company  prior  to  the 
adoption  of  the  plan  which  the  directors  are  now  seeking  to  carry 
out  in  respect  of  its  liabilities  and  apparent  necessities  was  sub- 
stantially as  follows,  namely:  It  had  a  floating  debt  of  about 
$11,000,000  and  horse  car  lines  that  it  was  necessary  to  improve 
for  the  company's  future  by  replacing  them  with  electrical  power 
and  improved  rolling  stock,  which  change  and  improvements  it  is 
estimated  would  call  for  an  expenditure  of  about  $12,000,000.  The 
management,  therefore,  were  confronted  with  the  necessity  of 
raising  a  total  fund  of  about  $23,000,000. 

"The  Metropolitan  Company  had  assets  available  for  the  pur- 
pose of  raising  the  $23,000,000  as  follows:  About  $8,000,000  par 
value  of  the  Third  Avenue  Railroad  Company's  stock  on  which 
the  Metropolitan  Company  has  guaranteed  a  dividend,  shortly  to 
become  due,  and  also  claims  against  subsidiary  lines  approxi- 
mating $13,000,000.  The  lease  of  the  Third  Avenue  Railroad  Com- 
pany, held  by  the  Metropolitan  Company,  had  as  yet  proved  un- 
profitable. What  was  the  plan  by  which  this  sum  of  $23,000,000 
could  be  provided,  that,  when  carried  out,  would  be  most  likely  to 
result  in  the  best  interest  of  the  stockholders  of  the  Metropolitan 
Company?  The  directors  decided  that  a  sale  of  the  foregoing 
securities  and  claims  for  $23,000,000  and  a  lease  on  a  guaranteed 
rental  of  7  per  cent  promised  the  best  results. 

"The  court  will  not  substitute  its  own  judgment  upon  a  business 
proposition  for  that  of  the  directors  and  of  a  majority  of  the 
stockholders,  provided  they  are  acting  honestly.  I  can  find  no 
evidence  here  that  overreaches  the  presumption  that  the  directors 
and  majority  stockholders  are  acting  in  good  faith.  It  is  urged 
by  the  plaintiffs  that,  instead  of  the  plan  adopted  for  raising  the 
required  $23,000,000  by  a  sale  of  securities  and  a  lease  on  a  guar- 
anteed rental  of  seven  (7)  per  cent,  the  directors  should  have 
undertaken  to  have  secured  the  money  from  the  stockholders  of 
the  Metropolitan  Company  by  an  increase  of  stock  or  a  further 
issue  of  bonds,  which,  plaintiffs  claim,  could  have  been  readily 
sold  at  par,  and  that  it  was  practicable  to  procure  $10,000,000  for 
Third  Avenue  Railroad  Company  stock.  The  reply  to  this  by  the 
Metropolitan  Company  is  that  if  new  stock  were  issued  the  pres- 
ent annual  dividend  at  the  rate  of  7  per  cent  would  have  to  be 
greatly  reduced,  and  that  if  new  bonds  were  issued  an  additional 
fixed  charge  would  be  incurred,  and  the  dividends  would  likewise 
have  to  be  reduced,  and  that  a  reduction  of  the  dividend  would 
greatly  depreciate  the  market  value  of  the  stock,  and  that  many 
investors,  especially  among  small  holders,  would  be  seriously  em- 
barrassed by  a  reduction  in  income. 

"Moreover,  it  appears  that,  with  the  fixed  charges  as  at  present, 
and  with  a  guaranteed  dividend  upon  the  Third  Avenue  Railroad 
Company  stock  not  yet  payable,  the  Metropolitan  Company  was 
about  $31,000  short  last  year  of  earning  a  dividend  of  7  per  cent. 
Furthermore,  the  Metropolitan  Company  alleges  that  other  sys- 


tems and  methods  of  transportation,  and  the  probability  of  ad- 
ditional taxes,  are  likely  in  the  near  future  to  impair  its  net  earn- 
ings.   We  should  not  continue  this  line  of  argument. 

"The  fallacy  of  plaintiffs'  claim  that  there  is  a  merger  and  con- 
solidation of  the  two  companies  is  too  apparent  to  call  for  dis- 
cussion. The  claim  that  the  lease  to  the  Interurban  Company 
violates  existing  leases  or  agreement  cannot  be  sustained. 

"The  lease  must  stand  or  fall  on  its  own  merits,  wholly  irrespec- 
tive of  the  relations  between  the  Securities  Company  and  the  In- 
terurban Company  or  the  option  mentioned.  It  is  true  that  if  the 
lease  becomes  operative  the  stockholders  are  limited  to  an  annual 
dividend  of  7  per  cent  for  999  years,  no  matter  how  great  the 
earnings  and  profits  of  the  Metropolitan  system  may  become.  It 
is  true  that  should  the  net  earnings  of  the  system  in  time  exceed 
7  per  cent  the  holders  of  the  stock  of  the  Metropolitan  Securities 
Company  would  get  the  benefit.  These  considerations,  however, 
do  not  affect  the  bona  fides  of  the  plan  now  sought  to  be  carried 
out  by  the  Metropolitan  Company. 

"The  discussion  still  turns  upon  the  two  points  to  which  we  first 
directed  our  attention,  namely:  1.  Is  the  lease  void  on  its  face  for 
illegality?  2.  In  view  of  all  the  facts  and  circumstances  disclosed 
on  this  motion,  is  the  rental  grossly  inadequate  and  the  plan  a 
fraud  upon  the  minority  stockholders?  These  questions  must  be 
finally  determined  when  the  actions  come  to  trial.  I  fail  to  find 
sufficient  grounds  to  warrant  a  continuance  of  the  injunctions 
pendente  lite." 



The  Everett-Moore  Situation 

There  is  very  little  new  in  the  Everett-Moore  situation,  but 
from  the  continued  reports  that  this  or  that  railway  property  is 
about  to  be  sold  it  appears  very  evident  that  it  is  the  fixed  pur- 
pose of  the  bankers'  committee  in  charge  of  affairs  to  disrupt  the 
entire  traction  interests,  leaving  the  syndicate  in  control  of  only 
the  Federal  Telephone  property.  It  is  common  talk  that  the 
syndicate's  interest  in  the  Northern  Ohio  Traction  Company 
will  be  sold  out  in  a  few  days.  It  is  believed,  however,  the  pros- 
pective purchasers  are  parties  who  are  already  heavily  interested 
in  the  property,  so  that  there  would  be  but  little  change  in  the 
ownership  or  management.  The  committee  holds  the  common 
stock  in  this  company  at         and  the  preferred  at  87^2. 

The  option  recently  given  by  the  committee  on  the  property  of 
the  Toledo  Railways  &  Light  Company  has  expired  and  other 
parties  are  negotiating  for  the  property.  It  is  stated  in  Toledo 
that  an  agent  of  the  Philadelphia  Guaranty  &  Trust  Company, 
representing  Eastern  capitalists,  has  completed  an  inspection  of 
the  city  lines,  the  Lake  Shore  Electric  Railway  and  the  Detroit 
&  Toledo  Shore  Line,  and  has  made  a  proposition  to  buy  all 
three  properties.  The  report  has  it  that  the  bankers  consider  the 
Everett-Moore  interests  in  these  roads  worth  $14,000,000.  The 
Philadelphia  man  is  reported  to  have  stated  the  figures  were  too 
high.    The  reports  cannot  be  verified  in  Cleveland. 

It  is  known  that  the  syndicate  has  given  an  option  to  local 
parties  on  the  proposed  extension  of  the  Cleveland,  Painesville 
&  Eastern  Railway.  The  extension  was  to  have  been  built  from 
Painesville  to  Ashtabula, and  it  includes  the  electric  light  franchise 
in  Geneva.  The  road  is  partially  graded  and  the  power  plant  is 
under  construction.  This  would  indicate  that  the  Cleveland, 
Painesville  &  Eastern  Railway  is  also  to  be  sold. 

♦  ♦♦ 

Pennsylvania's  New  York  Tunnel  Bill  Approved 

Mayor  Low,  of  New  York,  has  approved  the  bill  to  permit  the 
Pennsylvania  Railroad  to  have  a  perpetual  tunnel  franchise,  and 
which  also  provides  for  the  building  of  railroad  tunnels  without 
the  consent  of  the  Rapid  Transit  Commission.  However,  Mayor 
Low  wants  the  bill  amended  so  as  to  meet  the  objections  of  the 
Rapid  Transit  Commission  and  enable  it  "to  have  at  least  so  much 
oversight  of  new  underground  roads  as  to  insure  a  consistent  and 
comprehensive  system  of  underground  tunnels  in  the  city,  and  to 
be  able  to  prevent  disastrous  interference  with  the  development 
of  the  subway  system  constructed  at  the  city's  expense." 

President  Cassatt,  of  the  Pennsylvania  Railroad,  who  was  in 
New  York  early  in  the  week,  after  a  conference  with  Mayor  Low. 
said:  "Our  engineers  are  about  ready  to  report  on  the  best 
methods  to  pursue.  We  shall  start  work  early  in  the  summer  if 
our  plans  are  perfected.  It  is  our  intention  to  begin  the  work  at 
four  points  on  the  route,  one  in  New  Jersey,  one  in  Long  Island 
City  and  two  in  this  city.  Wc  intend  making  a  continuous  tunnel 
.  from  New  Jersey  to  Long  Island,  connecting  with  the  Long  Island 
Railroad.  This,  of  course,  will  go  under  both  the  North  and  East 
Rivers  and  under  Manhattan,  the  only  outlets  on  the  island  of 
Manhattan  being  at  the  two  stations." 
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Municipal  Ownership  Vote  in  Chicago 


At  the  city  election  held  in  Chicago  April  1  a  ballot  was  taken 
to  determine  the  trend  of  public  sentiment  regarding  municipal 
ownership  of  street  railways.  The  vote  resulted  in  124,594  m 
favor  of  the  proposition  and  25,987  against  it.  On  the  question  of 
municipal  ownership  of  the  gas  and  electric  light  plants  the  vote 
against  the  proposition  was  slightly  larger.  The  vote  does  not  in 
any  way  bind  the  Council  to  act  accordingly,  but  was  taken  to  de- 
termine the  sentiment  of  the  voters  with  regard  to  the  question, 
and  will  undoubtedly  have  considerable  influence  in  shaping  legis- 
lation in  the  near  future. 



The  Scranton  Strike  Ends 


The  street  railway  strike  at  Scranton,  Pa.,  after  lasting  six 
months  and  one  week,  was  ended  April  6  by  an  agreement  be- 
tween the  Scranton  Railway  Company  and  its  employees,  in  which 
the  differences  between  the  company  and  its  employees  were 
compromised.  According  to  unofficial  reports,  it  is  stated  that 
the  company  has  agreed  to  take  back  all  the  strikers,  they  to  re- 
sume their  former  places  as  soon  as  the  tracks — many  of  which 
have  been  torn  up — can  be  placed  in  condition  again.  The  com- 
pany, just  prior  to  April  1,  announced  a  new  wage  schedule,  to 
become  operative  on  that  date,  and  the  men  who  return  to  work 
will,  it  is  said,  be  governed  by  the  new  rates,  which  are:  For  first- 
year  men,  17J/2  cents  per  hour;  for  second-year  men,  18^2  cents 
per  hour;  for  third-year  men,  lg1/?  cents  per  hour.  The  boycott 
against  the  company,  which  resulted  in  demoralizing  traffic,  will, 
of  course,  be  raised. 

The  Scranton  strike  was  declared  Oct.  1,  1901,  because  the 
company  discharged  two  dishonest  conductors.  The  cause  of  the 
strike  was  lost  sight  of  shortly  after  its  declaration,  and  the  ap- 
peal of  the  street  railway  union  for  aid  resulted  in  the  declaration 
of  a  boycott  that  was  demoralizing  in  its  effects.  The  strike  has 
not  only  been  one  of  the  most  stubbornly  contested  of  street 
railway  strikes,  but  in  general  effects  it  has  been  one  of  the  worst 
in  the  history  of  the  Lackawanna  Valley. 



Reception  at  Columbia  University  to  Lord  Kelvin 


On  April  21,  the  Monday  following  the  installation  of  President 
Nicholas  Murray  Butler,  the  American  Institute  of  Electrical 
Engineers  and  Columbia  University  will  give  a  reception  at  the 
University  in  honor  of  the  Right  Honorable  Lord  Kelvin  (Past 
President  of  the  Royal  Society,  Honorary  Member  of  the  Ameri- 
can Institute  of  Electrical  Engineers  and  of  the  American  Phys- 
ical Society)  and  Lady  Kelvin,  in  conjunction  with  the  National 
Academy  of  Sciences,  the  American  Association  for  the  Advance- 
ment of  Science,  the  American  Mathematical  Society,  the  Ameri- 
can Physical  Society,  the  Astro-Physical  Society  of  America  and 
the  New  York  Academy  of  Sciences.  To  use  the  words  of  Presi- 
dent Eliakim  H.  Moore,  this  event  will  be  a  "delightful  expres- 
sion of  international  scientific  unity."  The  reception  will  be 
from  8:30  to  11  o'clock  in  the  evening,  with  speeches  by  four 
eminent  scientists,  and  a  response  by  Lord  Kelvin.  Owing  to  the 
limited  space  in  the  reception  hall,  tickets  to  this  reception  at 
first  will  be  issued  only  to  members  and  one  lady.  After  the 
returns  from  the  members  for  themselves,  if  the  capacity  of  the 
hall  will  admit,  guests  may  be  invited  by  members.  Persons 
desiring  to  attend  the  reception  who  are  not  members  of  any  of 
the  above  societies  will  be  given  invitations  by  applying  through 
members,  if  the  capacity  of  the  hall  will  admit.  Entrance  will  be 
via  the  gate  on  119th  Street  and  Amsterdam  Avenue.  The 
executive  committee  for  the  reception  is:  Dr.  Francis  B.  Crocker, 
chairman;  Calvin  W.  Rice,  Dr.  Robert  S.  Woodward,  F.  P.  Kep- 
pel,  Dr.  Arthur  G.  Webster,  Prof.  J.  McKeen  Cattell  and  T.  Com- 
merford  Martin. 



Sterling-Meaker  Company  at  Newark 

For  several  months  this  concern  has  been  looking  for  a  factory 
site  where  increased  space  could  be  had,  with  quick  shipping  facil- 
ities and  all  the  requirements  for  growing  and  economical  manu- 
facture. One  was  finally  chosen  on  Ogden  Street,  Newark,  N.  J., 
close  to  the  Lackawanna  Railroad  and  on  the  Passaic  River.  The 
Pennsylvania,  Erie,  Lehigh  Valley  and  Jersey  Central  roads  are 
conveniently  near,  while  two  steamboat  express  lines  connect 
daily  with  all  points  in  New  York.  A  four-story  brick  factory, 
47  ft.  x  145  ft.,  is  being  erected  on  the  site  and  fitted  up  for  the 
needs  of  the  company,  which  will  occupy  the  building  on  May  I 


and  be  prepared,  by  its  enlarged  and  improved  facilities,  to  handle 
its  growing  business  more  promptly  than  heretofore.  Newark 
has  doubled  its  manufactures  in  the  last  ten  years.  It  possesses 
many  advantages  and  is  rapidly  becoming  a  great  center  of  in- 
dustrial and  financial  activities.  The  Sterling-Meaker  Company 
manufactures  at  present  the  Sterling  safety  brake,  six  types  of  fare 
registers,  the  Sterling  sand  box  and  fender  and  the  Earll  trolley 
retriever. 

 »♦«  

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  MARCH  25,  1902. 

695,953.  Electric  Trolley;  C.  E.  Smith,  Fall  River,  Mass.  App. 
filed  Nov.  4,  1901.  A  retractive  mechanism  is  tripped  into  opera- 
tion when  the  trolley  pole  rises  above  the  wire. 

695,988.  Electric  Railway;  G.  T.  Woods,  New  York,  N.  Y. 
App.  filed  Aug.  24,  1900.  Details  of  an  electromagnetic  switching 
device  for  successively  energizing  the  conductor  sections. 

695,997.  Trolley  Wheel  Retainer;  A.  E.  Barton,  Ravenna,  Ohio. 
App.  filed  Dec.  3,  1900.  Two  rollers  are  spring-mounted  above 
the  wheel  to  prevent  it  from  leaving  the  wire. 

696,023.  Electric  Railway;  E.  W.  Farnham,  Chicago,  111.  App. 
filed  Sept.  23,  1901.  Means  for  mounting  a  swinging  rail  which, 
when  engaged  by  a  device  carried  by  the  car,  completes  the  circuit. 

696,095.  Car  Seat;  G.  W.  Dryer,  New  York,  N.  Y.  App.  filed 
July  12,  1901.  Relates  to  the  system  of  leverage  for  shifting  a 
walkover  seat. 

696,220.  Combined  Easement  and  Point  Protector;  C.  O.  An- 
derson, Los  Angeles,  Cal.  App.  filed  Sept.  7,  1901.  A  plate  to  be 
adjusted  at  the  ends  of  splicing  sleeves  to  ease  the  wheel  over  the 
sleeve  and  prevent  damage  from  the  blow  which  is  usually  de- 
livered by  the  trolley  wheel  against  the  end  of  the  sleeve. 

696,237.  Controller  for  Electric  Railways  or  Vehicles;  J.  C. 
Henry,  Denver,  Col.  App.  filed  Dec.  14,  1899.  In  a  series  parallel 
controller  where  the  fields  and  armatures  are  ordinarily  connected 
in  series,  contacts  arranged  for  disconnecting  one  of  the  motors 
from  the  circuit  and  connecting  its  field  in  parallel  with  the  field 
of  the  other  motor  and  subsequently  connecting  its  armature  to 
the  circuit  is  parallel  with  the  other  armature. 

696,248.  Life-Saving  Device  for  Street  Cars;  W.  H.  Martin. 
San  Francisco,  Cal.  App.  filed  May  23,  1901.  A  car  fender  op- 
erating on  the  principle  of  a  clam  shell.  The  obstruction  is  re- 
ceived between  two  hinged  scoops,  which  close  and  lift  it  from 
the  track. 

696,286.  Side  Bearing  for  Railway  Cars;  J.  C.  Wands  and  F.  R. 
Carnwall,  St.  Louis,  Mo.  App.  filed  Nov.  19,  1901.  The  top  bear- 
ing rests  directly  upon  a  row  of  balls  and  is  shaped  to  hold  them 
in  place  in  their  groove. 

696,313.  Electrically  Controlled  Railway  Switch;  R.  V.  Cheat- 
ham, Louisville,  Ky.  App.  filed  Dec.  5,  1901.  The  circuits  are  so 
arranged  that  when  it  is  desired  to  run  the  car  along  the  main 
track  it  is  merely  necessary  for  the  motorman  to  cut  off  the  cur- 
rent at  the  controller  and  allow  the  car  to  move  by  its  momen- 
tum; to  run  the  car  on  to  a  branch  the  motorman  leaves  the  cur- 
rent on.  These  operations  are  followed  regardless  of  the  position 
of  the  switch  tongue. 

696,376.  Railroad  Crossing;  W.  R.  Macklind,  St.  Louis,  Mo. 
App.  filed  Aug.  10,  1901.  A  crossing  constructed  to  avoid  jolting 
the  cars  and  having  a  renewable  wearing  surface  secured  to  a 
suitable  base. 

696,385.  Side  Bearing  for  Railway  Cars;  J.  C.  Wands,  St.  Louis, 
Mo.  App.  filed  Nov.  19,  190 1.  The  rollers  are  provided  with 
axles  of  different  size,  which  are  supported  upon  tracks  in  such 
manner  that  the  relative  travel  of  the  upper  member  as  compared 
to  the  distance  of  movement  of  the  rollers  in  a  horizontal  direction 
is  in  the  ratio  of  the  length  of  the  diameter  of  the  enlarged  por- 
tions of  the  rollers  to  the  length  of  the  diameter  of  the  reduced 
portion  or  axles  of  the  rollers. 

696,388.  Side  Bearing  for  Railway  Cars;  D.  P.  Bosworth,  Mari- 
etta, Ohio.  App.  filed  Dec.  27,  1901.  The  raceway  for  the  balls 
is  in  the  upper  bearing  and  is  dovetailed  in  shape  to  hold  the  balls 
in  place. 

UNITED  STATES  PATENTS  ISSUED  APRIL  1,  1902 

696.408.  Convertible  Railway  Car;  J.  A.  Brill,  Philadelphia, 
Pa.  App.  filed  Jan.  8,  1901.  In  this  convertible  car  the  lower 
panels  are  adapted  to  receive  the  upper  panels  when  a  half-open 
car  is  desired,  and  both  panels  can  be  stored  in  the  roof  when  the 
car  is  to  be  entirely  open. 

696.409.  Convertible  Railway  Car;  J.  A.  Brill,  Philadelphia, 
Pa.    App.  filed  June  3,  1901.    The  sash  and  panel  slide  upward 


April  12,  1902.] 


STREET  RAILWAY  JOURNAL. 


469 


into  the  roof  space  in  separate  grooves,  the  sash  being  forced 
ahead  of  the  panel  until  it  finds  its  proper  place  in  the  roof  and 
then  disengages  with  the  panel,  allowing  the  latter  to  go  to  its 
place. 

696,511.  Truck  Bolster  for  Railway  Cars;  O.  M.  Stimson,  Chi- 
cago, 111.   App.  filed  Sept.  1,  1900.  Details. 

696,617.  Car  Truck;  E.  S.  Woods,  Chicago,  111.  App.  filed  July 
27,  1901.  Rollers  are  interposed  between  the  top  of  the  axle  box 
and  crown  plates  attached  to  the  side  frame,  which  affords  inde- 
pendent lateral  movement  to  the  axle  boxes. 

696,627.  Car  Truck;  E.  A.  Curtis,  Chicago,  111.  App.  filed  June 
5,  1901.  A  special  construction  of  the  equalizer  bars  whereby  in 
the  process  of  casting  equal  and  uniform  strength  is  secured 
throughout. 

696,641.  Car  Truck;  W.  M.  Johns,  Dayton,  Ohio.  App.  filed 
Jan.  4,  1902.    The  truck  frame  is  in  one  integral  piece. 

696,653.  Brake  for  Vehicles;  W.  G.  Price,  Kingston,  N.  Y. 
App.  filed  July  13,  1899.  The  frictional  engagement  between  two 
disks  centered  upon  the  axle  furnishes  the  braking  force.  These 
disks  have  four  independent  points  of  contact,  which  are  self- 
adjusting  with  respect  to  the  opposing  faces,  which  permits  of  the 
rocking  of  the  parts  in  order  to  compensate  for  inequalities  of 
the  mechanism. 

696,741.  Motor  Car;  J.  G.  Matthews,  Three  Rivers,  Mich.  App. 
filed  Sept.  7,  1900.  An  explosive  engine  is  located  on  each  side 
of  the  car  and  between  two  car  wheels;  two  pistons  in  the  engine 
connect  respectively  with  the  wheels. 


PATENT  NOS.  696,901  AND  696,408 


696,752.  Means  for  Automatically  Controlling  Car  Motors  and 
Brakes;  J.  H.  Robertson,  New  York,  N.  Y.  App.  filed  July  25. 
1899.  The  power  is  shut  off  and  the  brake  applied  automatically 
when  the  motorman,  for  any  reason,  steps  off  an  auxiliary  plat- 
form upon  which  he  ordinarily  stands  in  controlling  the  car. 

696,901.  Car  Brake;  C.  B.  Fairchild,  New  York,  N.  Y.  App. 
filed  July  2,  1901.  The  brake  levers  are  moved  by  rotating  a  drum 
which  is  under  the  control  of  the  motorman,  who  pulls  on  an  end- 
less rope  passing  around  the  drum. 



ENGINEERING  SOCIETIES 


THE  NEW  YORK  RAILROAD  CLUB.— The  Club  will  hold 
its  regular  monthly  meeting  at  349  Madison  Avenue,  on  the  eve- 
ning of  Thursday,  April  17,  at  8  p.  m.  The  paper  of  the  evening  will 
be  entitled  "Maximum  Trains;  Their  Relation  to  Track,  Motive' 
Power  and  Traffic,"  and  will  be  presented  by  E.  E.  R.  Tratman.  It 


is  greatly  desired  at  this  meeting  that  street  railway  men  take  an 
active  part  in  the  discussion,  as  this  is  a  subject  in  which  the  city 
superintendent  or  track  master  who  has  interurban  cars  entering 
his  district  is  particularly  interested. 

THE  ELECTRIC  CLUB. — This  is  a  new  society  which  has  been 
organized  by  the  engineers  and  apprentices  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  at  Pittsburgh,  Pa.  Many  of 
the  employees  of  this  company  are  college  graduates,  and,  feeling 
the  necessity  for  closer  union  and  co-operation,  they  formed  The 
Electric  Club,  with  150  charter  members  at  the  inaugural  meet- 
ing a  short  time  ago.  Since  then  the  membership  has  nearly 
doubled  and  comfortable  and  commodious  quarters  have  been 
secured  at  735  Penn  Avenue,  Wilkinsburg.  The  club  is  sup- 
ported by  the  dues  of  the  members,  supplemented  by  subscriptions 
from  the  company,  and  the  new  association  rooms  include  a  lecture 
hall,  reading,  recreation  and  class  rooms.  The  prospects  of  the 
club  are  most  pleasantly  assuring,  and  the  Street  Railway 
Journal  congratulates  the  incorporators  on  their  success  in  this 
most  useful  undertaking. 



PERSONAL  MENTION 


MR.  N.  H.  BROWN  has  recently  been  appointed  general  man- 
ager of  the  Rapid  Transit  Company,  of  Chattanooga,  Tenn.,  suc- 
ceeding Mr.  R.  W.  King. 

MR.  THOMAS  E.  GAULT,  who  has  been  for  some  time  in  the 
employ  of  the  Portland  City  &  Oregon  Railway  Company,  has 
just  been  advanced  to  the  post  of  master  mechanic  of  the  com- 
pany's shops  at  that  place. 

MR.  D.  A.  BELDEN,  formerly  of  Aurora,  111.,  but  who  has  been 
general  manager  of  the  Atlanta  Rapid  Transit  Company  and  the 
Atlanta  Railway  &  Power  Company  for  some  few  months,  has 
been  appointed  general  manager  of  the  railway  interests  of  the 
Georgia  Railway  &  Electric  Company,  which  controls  all  the  street 
railway  lines  in  Atlanta,  Ga.,  as  well  as  the  lighting  and  steam  heat 
interests. 

MR.  E.  R.  GILBERT,  general  manager  of  the  Chicago  Electric 
Traction  Company,  of  Chicago,  has  just  been  appointed  general 
manager  of  the  Miami  &  Erie  Canal  Transportation  Company, 
with  headquarters  in  Cincinnati.  Mr.  Gilbert  will  assume  his  new 
position  April  16.  This  Miami  Company  will  have  an  electric 
road  on  the  banks  of  the  Miami  and  Erie  Canal  from  Cincinnati 
to  Dayton  in  operation  by  July  1,  1902,  and  the  company  con- 
templates later  an  extension  across  the  State  to  Toledo. 

MR.  J.  B.  HAMILTON,  who  has  recently  been  elected  general 
manager  of  the  City  Tramways,  of  Leeds,  England,  is  making  a 
short  tour  in  this  country  for  the  purpose  of  inspecting  American 
methods  of  electric  railway  operation.  Previous  to  his  acceptance 
of  the  management  of  the  Leeds  Tramways,  Mr.  Hamilton  was 
assistant  manager  of  the  Glasgow  Corporation  Tramways.  He 
was  connected  with  the  later  company  for  eight  years,  during 
which  time  the  system  has  been  changed  from  horse  to  electric 
pcwer. 

MR.  J.  L.  MATSON,  who  until  recently  was  assistant  master 
mechanic  of  the  Union  Traction  Company,  of  Indiana,  has  been 
appointed  general  master  mechanic,  which  office  was  recently  va- 
cated by  Mr.  J.  S.  Hamlin.  Mr.  Matson  has  had  a  varied  experi- 
ence in  steam  and  electric  railways,  dating  back  as  far  as  the  early 
eighties,  having  secured  his  apprenticeship  in  the  Chicago  shops 
of  the  Illinois  Central  Railway.  He  then  became  connected  in  an 
official  capacity  with  the  South  Side  Elevated  Railway,  Chicago, 
with  whom  he  remained  several  years,  helping,  in  1896,  to  change 
the  entire  equipment  of  180  cars  from  steam  to  electricity.  He  re- 
mained with  the  latter  company  until  June  1,  1901,  when 
he  resigned  to  accept  a  position  as  assistant  master  mechanic  of 
the  Union  Traction  Company,  of  Indiana. 

MR.  R.  E.  DANFORTH,  general  manager  of  the  Lake  Shore 
Electric  Railway  Company,  of  Cleveland,  Ohio,  has  resigned  to 
accept  a  flattering  offer  from  the  Rochester  Railway  Company,  of 
Rochester,  N.  Y.  Mr.  Danforth  is  generally  recognized  as  one  of 
the  ablest  young  railway  men  of  the  country.  He  was  formerly 
in  charge  of  the  lines  of  the  International  Traction  Company,  of 
Buffalo,  and  resigned  this  position  to  become  connected  with  the 
Lake  Shore  Electric  Railway  Company  when  the  company  was  be- 
ing organized.  Mr.  Danforth  was  greatly  handicapped  in  his  work 
with  the  Lake  Shore  Company  by  lack  of  funds  to  place  the  road  in 
paying  condition.  When  it  was  placed  in  the  hands  of  a  receiver,  at 
the  time  of  the  Everett-Moore  emharrassment,  his  authority  was 
curtailed  considerably,  so  that  his  resignation  followed  on  April  r. 
Mr.  Danforth's  duties  on  the  Lake  Shore  will  be  assumed  by 
General  Superintendent  Stout. 
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THE  MARKETS 


The  Money  Harket 

Wall  Street,  April  9,  1902. 
The  renewal  of  gold  exports  with  Monday's  engagement  of 
$2,500,000  for  Paris  was  by  no  means  unexpected.  _  Sterling  ex- 
change has  been  steadily  hardening  during  the  last  fortnight,  and 
with  last  week's  fall  in  the  rate  at  Paris  conditions  were  developed 
which  have  made  it  profitable  to  ship  gold  to  that  center.  There  is 
only  a  very  small  profit  in  the  operation,  however,  and  should  local 
money  rates  advance  any  further,  as  they  have  begun  to  do  during 
the  last  two  days,  the  movement  will  not  be  continued.  Indeed,  gold 
exports,  with  the  surplus  bank  reserves  down  to  the  exceptionally 
low  figure  of  .$2,450,000,  are  wholly  unnatural.  Were  the  demand 
for  money  at  the  foreign  centers  really  urgent,  and  were  the  foreign 
banks  offering  special  inducements  to  American  shippers,  as  they 
sometimes  do,  then  undoubtedly  the  foreign  credits  outstanding 
here  would  be  withdrawn  regardless  of  the  effect  upon  this  market. 
But  no  such  imperative  need  as  this  exists  or  is  likely  to  exist  at 
present  on  the  other  side  of  the  water.  What  will  happen  is  that 
the  higher  money  rates  accompanying  the  low  New  York  bank  re- 
serves and  the  announcement  of  the  gold  engagements  will  lead  to 
the  renewal  of  "sterling  loans"  in  the  local  market.  That  is  to  say, 
foreign  banking  representatives  in  this  city  will  draw  exchange 
against  their  credits  abroad  and  sell  it  here,  thus  depressing  ster- 
ling rates  below  the  gold  shipping  level.  But  even  when  this  has 
been  done  the  situation  will  be  far  from  a  state  of  even  comparative 
ease.  Relief  will  have  to  be  sought  through  the  agency  of  the  trust 
companies  converting  their  deposit  liabilities  at  the  Clearing  House 
into  an  equivalent  of  ready  lendable  capital,  which  will  go  to 
supply  the  needs  of  current  borrowers  and  coincidentally  strengthen 
the  reserve  position  of  the  Associated  Banks.  At  the  same  time 
the  rise  in  local  money  rates  must  be  depended  upon  to  attract  cur- 
rency in  increased  quantity  from  other  domestic  centers.  In  these 
ways  the  surplus  reserve  may  be  gradually  built  up.  but  it  is  a  sine 
qua  non  of  this  that  money  continues  at  a  high  level  for  some 
time  to  come. 
The  Stock  flarket 

The  stock  market  has  been  enlivened  by  some  aggressive  opera- 
tions for  the  rise  by  a  clique  of  Western  operators  with  abundant 
means  and  powerful  connections;  but  this  is  about  all  that  is  to  be 
said  of  the  dealings  of  the  past  two  weeks.  Favorable  reports  from 
the  winter  wheat  sections,  indicating  that  the  crop  is  above  the 
average  for  the  season,  have  been  the  main  inspiration  of  the  move- 
ment, and,  on  the  other  hand,  the  hardening  tendency  of  the  money 
market  has  been  the  main  impediment.  It  is  plain  on  the  one  side 
that  the  floating  supply  of  stocks  in  the  majority  of  cases  is  com- 
paratively small,  and  on  the  other  side  it  is  equally  plain  that  neither 
the  outside  public  nor  the  really  solid  financial  interests  are 
willing  to  contribute  much  of  an  increase  to  the  buying  power.  The 
situation,  accordingly,  is  favorable,  as  the  dealings  of  the  last  fort- 
night have  shown,  to  the  temporary  success  of  manipulation  for 
the  advance,  with  frequent  and  lather  sharp  reactions  intermingled. 
Nothing  like  a  general  forward  movement,  based  on  a  genuine  in- 
vestment demand,  however,  is  indicated  at  present.  What  the 
market  awaits  more  than  anything  else  is  the  satisfactory  develop- 
ment of  the  crops,  and  when  this  is  assured  the  operations  for  a  rise 
will  have  stronger  claim  upon  popular  favor  than  they  now  have. 
But  in  the  meantime  the  continuation  of  the  speculative  buying  in 
individual  stocks  may  fairly  be  expected. 

The  local  traction  stocks  are  not  enjoying  any  great  degree  of 
activity,  but  they  are  holding  very  well,  and  are  disposed  to  move 
up  easier  than  they  go  down.  Yesterday's  preliminary  decision 
in  favor  of  the  Metropolitan  majority  interest  in  the  lease  in- 
junction suit  was  generally  assumed  to  foreshadow  a  similar  judg- 
ment when  the  final  opinion  is  handed  down.  As  the  case  now 
stands,  the  minority  complainants  have  been  denied  their  applica- 
tion to  continue  the  temporary  injunction  now  outstanding,  but  the 
court  has  not  yet  passed  upon  the  important  point  at  issue,  which 
is  the  right  of  the  Metropolitan  majority  holders  to  transfer  the 
property  and  equities  to  the  Interurban  Company.  Metropolitan 
shares  are  inactive,  pending  the  settlement  of  the  matter,  but  the 
"rights"  to  subscribe  to  the  new  Metropolitan  Securities  stock 
advanced  from  iit4  to  12%  on  the  news  of  yesterday's  decision, 
and  the  stock  itself,  "when  issued,"  rose  from  126  to  126V2.  Man- 
hattan Elevated  continues  to  be  well  bought  on  every  slight  reac- 
tion. The  company's  forthcoming  quarterly  report  will,  it  is  under- 
stood, show  earnings  of  2  per  cent  on  the  stock  for  the  quarter, 


or  at  the  rate  of  8  per  cent  for  the  year.  Brooklyn  Rapid  Transit 
is  well  supported,  and  acts  as  if  it  would  sympathize  readily  with 
any  advance  in  the  other  tractions. 

Philadelphia 

Union  Traction  has  sold  during  the  past  week  within  one-half 
point  of  the  highest  price  on  record.  At  44^4,  which  was  the  max- 
imum level,  the  stock  showed  an  advance  of  4  points  over  two 
weeks  ago,  and  of  14  from  the  current  figure  of  three  months  ago, 
when  rumors  of  the  impending  lease  of  the  property  to  a  new 
corporation  began  to  be  circulated.  The  impatience  of  specula- 
tors and  investors  is  sorely  tried  by  the  continued  withholding  of 
the  much-desired  information  concerning  the  details  of  the  lease 
project.  What  the  reason  for  the  delay  may  be  is  the  subject  of 
much  conjecture,  both  good  and  bad,  but  it  is  only  natural  that 
the  persistent  advance  in  the  shares  without  fresh  news  accom- 
panying it  should  arouse  suspicion  that  "insiders"  are  not  pre- 
pared to  take  the  public  into  their  confidence  until  the  market  for 
the  stock  has  reached  a  level  suitable  to  the  distribution  of  specula- 
tive holdings.  It  is  the  common  belief  that  there  will  be  valuable 
subscription  privileges  in  connection  with  the  conversion  plan,  and 
some  private  bids  for  these  rights  are  even  reported  at  $4  in  the  100. 
Philadelphia  Traction  has  not  sympathized  as  it  usually  does  with 
the  rise  in  Union  Traction,  but  has  hung  motionless  around  98. 
Transactions  in  the  rest  of  the  traction  list  have  been  exceedingly 
unimportant.  Fairmount  Park  Transportation,  continuing  its 
recent  upward  movement,  has  risen  to  26,  and  odd  lots  of  Consoli- 
dated of  New  Jersey  at  "o!4,  American  Railways  at  44  and  Easton 
Consolidated  Electric  at  19*4  are  recorded.  In  bonds,  Electric- 
People's  Traction  4s  have  been  active  around  981/;,  and  smaller 
sales  have  occurred  in  Indianapolis  Railway  4s  at  85,  Union  Trac- 
tion of  Indiana  5s  at  10U4,  People's  Passenger  4s  at  10634  and  107, 
and  Wilmington  &  Chester  5s  at  io8T4- 

Chicago 

Union  Traction  issues  have  moved  with  a  good  deal  of  irregular- 
ity, but  a  tendency  has  developed  to  take  profits  on  the  idea  that 
the  recent  rise  has  so  far  not  been  justified  by  any  actual  announce- 
ment concerning  the  franchise  tax  matter.  Judge  Grosscup's  de- 
cision, which  virtually  prevents  the  city  from  collecting  the  in- 
creased assessments  on  the  tax  for  1900,  was  considered  important, 
but  its  effect  upon  the  market  was  only  temporary.  The  common 
stock  has  dropped  back  from  1934  to  1834,  but  the  preferred  is  up 
from  56  to  58.  No  transactions  at  all  have  been  recorded  recently 
in  City  Railway.  West  Chicago  is  steady,  though  inactive  at  par. 
The  elevated  line  stocks  have  changed  very  little  during  the  two 
weeks  under  review.  Northwestern  Elevated  preferred  is  rather 
heavy  at  a  reaction  from  86  to  85^,  Lake  Street  is  firm  around 
I2%&,  and  South  Side  is  firm  with  only  a  few  sales  reported  at  114^. 
Metropolitan,  after  selling  as  high  as  41^4,  is  back  to  39H,  but  the 
preferred  is  steady  around  92.  The  company  showed  a  gain  in 
traffic  during  its  last  fiscal  year  of  7%  per  cent,  with  a  gain  of 
2,253,818  in  the  number  of  passengers  carried. 

Other  Traction  Securities 

The  feature  of  the  Boston  trading  of  the  last  ten  days  was 
the  heavy  buying  of  Massachusetts  Electric  common  at  an  advance 
from  37  to  4.1%.  The  preferred  rose  at  the  same  time  1%  points 
to  98.  It  is  said  that  the  purchases  have  come  mainly  from  people 
who  have  means  of  knowing  the  plans  of  the  management,  and  that 
when  these  plans  for  developing  the  assets  of  the  company  are 
made  public  they  will  be  found  to  fully  justify  the  higher  price 
level.  Not  much  has  been  done  in  Boston  Elevated,  which  has 
kept  merely  steady  around  168.  Except  for  the  4  per  cent  general 
mortgage  bonds,  which  are  up  from  94%  to  gsY&,  the  Baltimore 
United  Railways  securities  have  not  changed  their  position  at  all 
during  the  last  fortnight.  The  common  stock  and  the  income  bonds 
are  steady  around  1634  and  71^2,  respectively.  Other  Baltimore 
sales  include  Charleston  Electric  5s  at  89^,  Knoxville  Traction  5s 
at  97,  Norfolk  Railway  stock  at  io^.  Nashville  Railway  5s  at  65% 
and  Norfolk  Railway  5s  at  iiiM-  Syracuse  Transit  preferred, 
which  has  been  quoted  for  some  time  past  at  60  bid,  no  sales,  is  now 
down  to  54  bid.  Columbus  Railway  common  has  reacted  from  54 
to  51/4.  St.  Louis  Transit  sold  on  the  New  York  curb  a  week  ago 
at  2>iyi,  but  no  transactions  have  been  reported  since  then.  Twin 
City  Rapid  Transit  and  North  American  have  both  continued  ac- 
tive and  strong  on  the  Stock  Exchange,  the  move  in  the  former 
being  explained  by  the  increase  in  the  dividend  rate  from  a  4  per 
cent  to  a  5  per  cent  annual  basis.  San  Francisco  securities  have 
received  less  attention  in  the  local  curb  dealings,  but  quotations  are 
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well  maintained  at  23%  for  the  common,  62%  for  the  preferred, 
101%  for  the  subscription  "rights"  and  90  for  the  bonds. 

There  was  another  quiet  week  on  the  Cleveland  Stock  Exchange. 
About  225  shares  of  Cleveland  Electric  sold  at  83  and  83%,  a  gain 
of  J4  over  last  sale  of  previous  week.  One  hundred  shares  of 
Cleveland  City  sold  at  106%,  stationary  price.  About  825  Northern 
Ohio  Traction  common  went  at  33,  a  drop  of  1  point.  There  is 
much  interest  in  this  stock,  but  few  offers,  as  it  is  very  uncertain 
what  the  Everett-Moore  Syndicate  proposes  doing  with  the  prop- 
erty. Southern  Ohio  Traction  was  the  most  active  stock  on  the  list, 
somethingover  300  shares  going  at  62-64%, a  gain  of  about 5  points 
from  last  sales.  Monday  500  shares  of  Southern  Ohio  Traction 
sold  at  63%  and  63.  One  hundred  Cleveland  Electric  sold  at  83^. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  aiStive  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
March  26   April  8 

American  Railways  Company   t43  43% 

Boston  Elevated    167  168y2 

Brooklyn  R.  T  651,4  65% 

Chicago  City    223  220 

Chicago  Union  Tr.  (common)   19^4  19% 

Chicago  Union  Tr.  (preferred)   56  57 

Cleveland  &  Eastern   a30  a30 

Cleveland  Electric   83y2  82% 

Columbus  (common)    54  51% 

Columbus  (preferred)    102  102 

Consolidated  Traction  of  N.  J   70  70% 

Consolidated  Traction  of  N.  J.  5s   110y2  110y2 

Consolidated  Traction  of  Pittsburgh  (common)   24%  24% 

Detroit  United    67  66 

Electric- People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern   34  35 

Indianapolis  Street  Railway  4s   |85  85 

Lake  Street  Elevated   12%  12% 

Manhattan  Ry    133%  134% 

Massachusetts  Elec.  Cos.  (common)   37  39% 

Massachusetts  Elec.  Cos.  (preferred)   96%  96 

Metropolitan  Elevated,  Chicago  (common)   41  39% 

Metropolitan  Elevated,  Chicago   91  91 

Metropolitan  Street    167%  165 

New  Orleans  (common)   30%  30 

New  Orleans  (preferred)   104%  104 

North  American    124%  125% 

Northern  Ohio  Traction  (common)   35  51 

Northern  Ohio  Traction  (preferred)   a87%  a84% 

North  Jersey   '.   30  30 

Northwestern  Elevated,  Chicago  (common)   39  37 

Northwestern  Elevated,  Chicago  (preferred)   86  85% 

Philadelphia  Traction    97%  98 

St.  Louis  Transit  Co.  (common)   30%  30% 

South  Side  Elevated  (Chicago)  all5  all4% 

Southern  Ohio  Traction   a60  62% 

Syracuse  (common)    20  21 

Syracuse  (preferred)    60  54 

Third  Ave   130  130 

Twin  City,  Minneapolis  (common)   114%  120% 

United  Railways,  St.  Louis  (preferred)   85  83% 

United  Railways,  St.  Louis,  4s   89  88% 

Union  Traction  (Philadelphia)   40  43% 

t  Last  sale,    (a)  Asked. 

Iron  and  Steel 

The  effort  of  the  leading  interests  in  the  steel  trade  to  hold 
the  market  in  check  has  been  rendered  more  difficult  by  the 
action  of  the  Bessemer  Association  of  Furnacemen  in  demanding 
higher  prices  for  their  second  half-year  tonnage  supplied  to  the 
Steel  Corporation.  According  to  the  Iron  Age  this  is  not  a  serious 
demand  so  far  as  the  effects  on  manufacturing  profits  go,  inas- 
much as  contracts  for  finished  goods  are  arranged  on  a  sliding 
scale  of  prices  for  the  raw  materials.  But  what  the  Steel  Cor- 
poration chiefly  fears  is  the  influence  of  the  higher  prices  of  pig 
iron  on  sentiment.  The  struggle  to  maintain  control  over  the 
market  still  continues  in  this  and  other  ways,  with  the  outcome 
still  much  in  doubt.  Quotations  are  $17. 75  for  Bessemer  pig  iron, 
$37.00  for  steel  billets  and  $28  for  steel  rails. 

Metals. 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12% 
cents;  tin,  26^  cents;  lead,  4^  cents,  and  spelter,  4.40  cents. 


EAST  ST.  LOUIS,  ILL.— The  Secretary  of  State  has  been  notified  of  the 
consolidation  of  the  Belleville  &  Suburban  Railway  Company  and  the  Belle- 
ville Electric  Railway  Company.  The  consolidated  companies  are  known  as 
the  East  St.  Louis  Suburban  Railway  Company.  The  capital  stock  of  the 
company  has  been  increased  from  $300,000  to  $2,975,000. 

LOGANSPORT,  IND.—  The  Wabash  River  Traction  Company  has  pur- 
chased the  Logansport  Street  Railway. 


SPRINGFIELD,  MASS.— The  Springfield  &  Eastern  Street  Railway  Com- 
pany has  petitioned  the  Railroad  Commissioners  for  authority  to  issue  bonds 
to  the  amount  of  $350,000.  The  bonds  are  to  be  issued  for  the  purpose  of 
funding  the  company's  floating  debt  and  improving  its  system. 

WAREHAM,  MASS.— The  Middleboro,  Wareham  &  Buzzard's  Bay  Street 
Railway  Company  has  petitioned  the  Railroad  Commissioners  for  authority  to 
increase  its  capital  stock  by  $75,000. 

CONCORD,  MASS.— The  Concord,  Maynard  &  Hudson  Street  Railway 
Company  has  petitioned  the  Railroad  Commissioners  for  authority  to  issue 
additional  capital  stock  to  the  amount  of  $65,000. 

WORCESTER,  MASS.— The  directors  of  the  Worcester  Consolidated 
Street  Railway  Company  have  voted  to  call  in  the  bonds  of  the  Worcester  & 
Suburban  Street  Railway  Company  and  the  Leominster  &  Clinton  Street 
Railway  Company.  There  are  outstanding  $200,000  of  bonds  of  the  Worcester 
&  Suburban  road,  redeemable  at  104,  and  $143,000  of  bonds  of  the  Leominster 
road,  redeemable  at  105.  The  bonds  will  be  taken  up  with  a  part  of  the 
proceeds  from  sale  of  stock  of  the  Consolidated  Street  Railway  Company  to 
the  Worcester  Railways  &  Investment  Company. 

PITTSFIELD,  MASS.— It  is  stated  that  the  Berkshire  Street  Railway 
Company  and  the  Pittsfield  Street  Railway  Company  are  to  be  consolidated. 
Both  companies  at  present  operate  in  the  city,  and  both  have  recently  been 
granted  franchises  for  extensions.  The  general  opinion  is  that  the  consolida- 
tion would  be  highly  beneficial. 

SAGINAW,  MICH. — The  Saginaw  Suburban  Railroad  Company  ha^  issued 
bonds  to  the  amount  of  $800,000,  and  reports  that  its  line  will  be  completed 
and  in  operation  from  Bay  City  to  Flint  by  Sept.  1. 

GRAND  RAPIDS,  MICH. — The  Grand  Rapids,  Holland  &  Lake  Michigan 
Railway  has  been  transferred  to  a  new  syndicate.  John  Winter  and  Dr.  O.  H. 
Lau  retire  from  the  company.  Ben  S.  Hanchett,  Jr.,  of  Grand  Rapids,  becomes 
the  new  president,  and  Strathearn  Hendrie,  of  Detroit,  becomes  treasurer  and 
general  manager.  The  bulk  of  the  stock  has  been  acquired  by  I.  E.  Cochran, 
of  Chester,  Pa.,  who  held  a  large  block  of  the  company's  first  bonds.  W.  J. 
Rawson,  of  New  York,  holds  a  large  amount  of  the  stock  for  Western  banks 
that  had  bought  the  company's  bonds  and  wanted  to  protect  them  by  making 
sure  that  the  road  would  be  completed. 

DETROIT,  MICH. — After  a  meeting  held  a  few  days  ago  to  consider  the 
sale  of  the  Detroit  United  Railways  Chairman  Newcomb  made  the  following 
statement:  "We  lacked  about  10,000  shares  of  making  the  plan  successful. 
The  syndicate  has  only  40,000  shares,  which  is  not  a  controlling  interest.  We 
were  assured  by  the  Cincinnati  and  Baltimore  people  who  were  after  the 
property  that  if  we  could  get  50,000  shares  they  might  consider  the  purchase 
of  the  property  at  $75  a  share.  Shareholders  are  evidently  of  the  opinion 
that  the  stock  is  worth  more  than  this,  for  they  refuse  to  part  with  their  hold- 
ings at  that  figure." 

MINNEAPOLIS,  MINN.— The  directors  of  the  Twin  City  have  declared  a 
1%  per  cent  quarterly  dividend  on  the  common  stock,  payable  May  15.  The 
dividend  of  1%  per  cent  puts  the  stock  on  a  5  per  cent  basis,  an  advance  of  1 
per  cent  annually,  as  the  previous  dividend  was  2  per  cent  semi-annually. 

OMAHA,  NEB.— Notices  of  stockholders'  meeting  of  the  Omaha  Street 
Railway  and  the  Omaha  &  Council  Bluffs  Railway  &  Bridge  Companies  have 
been  issued.  It  is  understood  the  question  of  merging  the  two  properties  will 
be  brought  up.  For  many  months  past  there  have  been  periodic  rumors  of  the 
consolidation  of  the  street  railway,  electric  light  and  water  companies  of 
Omaha  and  Council  Bluffs. 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  reports  earnings 
as  follows: 

January  1902  1901 

Gross  receipts    $996,824  $917,750 

Expenses,  including  taxes   784,360  663,893 

Net  receipts                                                                    $212,464  $253,857 

Seven  months  ending  Jan.  31: 

Gross  receipts   $7,533,752  $7,055,706 

Expenses,  including  taxes                                                 5,300,232  4,565,944 

Net  receipts   $2,233,520  $2,489,762 

TOLEDO,  OHIO. — The  Eastern  syndicate  that  had  an  option  on  the  Ever- 
ett-Moore interests  in  the  Toledo  Railway  &  Light  Company  has  obtained  a 
renewal  of  the  option  for  fifteen  days. 

SPRINGFIELD,  OHIO.— It  is  reported  that  the  Dayton,  Springfield  &  Ur- 
bana  Railway  Company  is  negotiating  for  the  purchase  of  the  Springfield 
Railway,  which  is  owned  by  the  American  Railways  Company,  of  Philadelphia. 
The  only  objection  to  the  deal  is  that  the  city  lines  are  broad  gage,  which 
would  have  to  be  made  narrow  for  the  use  of  the  interurban  cars. 

CINCINNATI,  OHIO.— All  of  the  old  stock  and  bonds  of  the  Cincinnati, 
Georgetown  &  Portsmouth  Railroad,  now  being  equipped  with  electricity,  have 
been  retired,  and  new  issue  of  stock  to  the  amount  of  $1,500,000  has  been  made; 
also  a  new  mortgage  to  secure  $1,000,000  of  5  per  cent  gold  bonds  go  to  pro- 
vide for  improvements.  Of  these  bonds,  $200,000  will  be  reserved  for  ex- 
tensions. The  Union  Savings  Bank  &  Trust  Company,  of  Cincinnati,  is  trustee 
under  the  mortgage. 

PROVIDENCE,  R.  I.— The  Senate  has  passed  the  act  which  incorporates 
under  the  title  of  the  Rhode  Island  Company  the  LTnited  Traction,  the  Narra- 
gansett  Electric  Lighting  and  the  Providence  Gas  Companies,  with  a  com- 
bined capital  of  $16,000,000.  The  amount  of  capital  stock  mentioned  in  the  act 
is  $2,000,000,  and  power  is  given  to  increase  this  at  any  time  it  becomes  de- 
sirable. 

MONTREAL,  QUE.— The  Montreal  Street  Railway  Company  has  de- 
clared the  quarterly  dividend  of  2%  per  cent  for  the  three  months  ending 
March  31,  payable  May  1. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes, 

t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co 


ALB4NY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ry.&  Elec. Co 


BINGH  AMTON,  N.  Y. 
Binghamton  St.    11  v. 
Co  


1  m. 
1  " 
8  ' 

8  " 


BOSTON,  MASS. 
Boston  Elev.  Ky.  Co 


Massachusetts  Elec.  Cos 

BROOKLYN,  N.  Y. 
Brooklyn  11.  T.  Co  


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
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44,928 
39,614 

,336,59' 
6,828,110 

3,915,486 
3,659,337 

*  784,361 

*  663,893 
*53O0232 
*4565945 
*7216008 
*71 06373 

132,920 
118,273 
1,664,285 
972,319 

5,646 
5,584 
11,520 
11,223 

388,799 
378,661 

2,255 
3,016 

*  32,002 

*  33,272 

3,616 
4,037 
52,022 
36,672 

97,446 
90,251 
203,452 
189,514 
1,265,953 
1,121,037 

12,969 
10,836 
38,369 
33,873 
136,865 
102,393 

5,893 
4,926 
12,314 
10,363 

*  87,102 

*  89,593 

64,769 
56,596 
139,053 
113,487 
818,331 
722,458 

17,447 
16,921 
206,052 
151,503 

135,056 
115,281 
282.780 
210,701 
*1596765 
*1439058 

*  17,678 

*  18,735 
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789,124 
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22,170 
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244,231 
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616,468 
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116,300 
81,315 
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6,067 
15,887 
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865,206 


577,803 
526,772 
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32,338 
1,066,081 
384,674 


2,951 
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42,679 
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786,714 
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DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
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HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS, MINN. 
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ROCHESTER,  N.  Y. 
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1,404.971 
1,340,696 
5,328,649 
5,195,312 


1 ,723,972 
1,699,649 
6,755,131 
6,631,254 


2,760 
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The  Interurban  Electric  Railway 

There  is  no  department  of  electric  railway  operation  in  which 
greater  advances  have  been  made  during  the  past  five  years  than 
in  that  of  interurban  railway  construction  and  operation.  With 
the  exception  of  the  generalise  of  the  double-truck  cars  and  im- 
provements in  details,  there  have  been  few  radical  changes  in 
city  electric  railway  construction.  But  the  interurban  electric 
road  is  an  entirely  different  proposition  than  five  years  ago.  The 
first  roads  of  this  kind  were  patterned  after  suburban  city  work 
and  little  effort  was  made  to  secure  higher  speeds  or  to  put  down 
a  more  substantial  construction  than  was  required  in  such  sub- 
urban extensions.  The  modern  interurban  road,  however,  is 
distinctly  a  type  by  itself,  and  has  become  possible  principally 
through  the  development  of  alternating-current  transmission,  by 
which  the  length  of  the  road  has  been  practically  inde- 
pendent of  economical  considerations,  so  far  as  the  cost  of  feeder 
copper  is  concerned.  Many  of  the  steps  in  the  evolution  of  the 
interurban  road  are  described  in  a  paper  read  recently  on  the 
subject  before  the  New  England  Street  Railway  Club,  and  pub- 
lished elsewhere  in  this  issue.  To  Mr.  Hodge's  excellent  article 
we  wish  to  put  especial  emphasis  on  the  necessity  of  substantial 
track  construction.  If  the  interurban  road  is  to  last  as  long  as 
its  steam  railroad  rival,  its  roadbed  must  be  patterned  after  the 
same  lines  and  made  certainly  as  substantial,  if  not  more  so;  for 
economy  in  this  direction  is  apt  to  prove  the  worst  kind  of  ex- 
travagance before  the  road  has  seen  three  or  four  years  of  oper- 
ation. 

The  future  value  of  the  interurban  roads  which  are  now  being 
built  will  undoubtedly  depend  largely  upon  the  speeds  which  can 
be  made  upon  them,  and  as  high  speeds  are  absolutely  dependent 
upon  the  roadbed,  the  importance  of  this  feature  is  self-evident, 
ost  of  the  existing  interurban  cars  are  running  at  speeds  which 
t  average  between  termini  much  over  12  miles  to  15  miles 
r.  We  have  no  idea,  however,  that  this  will  long  continue, 
ess  of  competition  will  compel,  before  long,  a  higher  speed 
oad  is  to  carry  its  share  of  the  traffic,  and  as  a  change  of 
is  easily  made,  the  track  and  overhead  construction  should 
It  for  the  future,  and  of  a  type  which  will  be  readily  service- 
able for  average  speeds  of  40  miles  to  50  miles  an  hour.  The 
overhead  construction  recommended  by  Mr.  Hodges,  of  a  straight 
trolley  wire  without  breaks  or  switches  for  each  direction  of  run- 
ning and  a  grooved  wire  with  straight  underrunning  surface,  is 
perfectly  adapted  to  such  speeds  if  they  are  required  in  the  future, 
and  so  equipped,  with  their  own  right  of  way  and  few  curves 
and  grades,  there  is  nothing  to  prevent  the  active  competition  of 
such  roads  with  paralleling  steam  roads. 
At  Others  See  Us 

It  is  well  for  us  occasionally  to  see  ourselves  as  others  see  us; 
not  because  we  are  likely  to  be  encouraged  or  flattered  by  the  opin- 
ions of  contemporaries,  but  rather  that  we  may  realize  how  our 
work  is  regarded  and  the  estimate  our  neighbor  puts  upon  our 
ability.  The  rule  of  individuals  is  the  rule  of  nations  generalized, 
expanded,  broadened;  and  in  this  particular  case  its  application 
may  be  enjoyed  if  it  is  not  accepted,  approved  and  engrossed 
among  our  national  records. 

We  hear  so  much  nowadays  about  the  conquests  of  American 
mechanical  and  scientific  genius  that  we  are  liable  to  forget  or  over- 
look the  claims  of  others,  but  we  must  not  flatter  ourselves  that  out- 
rivals abroad  are  less  zealous,  watchful  and  persistent  than  we  are. 
Therefore,  when  we  calmly  point  to  our  development  in  the  elec- 
trical field,  especially  in  the  transportation  department,  we  must  be 
prepared  to  learn  that  there  are  other  claimants  for  honors  as  pio- 
neers, and  that  our  "pretensions"  are  ridiculed  in  such  learned 
circles  as  the  Society  of  Arts.  The  Journal  of  that  very  respectable 
body  contains  proof  of  this  fact  in  the  report  of  a  recent  gathering 
presided  over  by  that  paragon,  Professor  Silvanus  P.  Thompson, 
and  participated  in  by  such  lights  as  Mr.  Alexander  Siemens,  Mr. 
W.  M.  Mordey  and  Mr.  Ferranti. 

The  subject  of  the  evening's  paper,  which,  by  the  way,  was  pre- 
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sented  by  Mr.  J.  Clifton  Robinson,  was  "Tubes,  Trams  and  Trains 
of  London" — not  very  intimately  associated  with  American  enter- 
prise, to  be  sure,  unless  we  reflect  upon  the  part  that  American 
capitalists,  promoters,  manufacturers  and  engineers  are  expected 
to  take  in  affording  relief  to  the  English  capital.  The  speakers 
united  in  denouncing  the  policy  and  tendency  of  adopting  American 
methods  and  machinery,  and  they  contended  that  we  were  not  en- 
titled to  the  credit  that  had  been  given  us  for  our  work  in  this  par- 
ticular branch.  A  sharp  Yankee  trick  had  been  played  in  reality ; 
our  confiding  English  cousins  had  been  betrayed ;  their  ideas,  inven- 
tions and  plans  had  been  stolen  and  the  rest  of  the  world  had  been 
hoodwinked  into  giving  to  the  despoiler  credit  which  rightly  be- 
longed to  Englishmen.  We  are  gravely  told  by  Mr.  Mordey,  for 
instance,  that  priority  of  title  to  the  electric  road  of  to-day  rests  in 
England.  We  presume  he  bases  this  claim  upon  the  establishment 
of  the  Portrush  line,  which  is  conveniently  designated  as  a  British 
enterprise  for  this  occasion.  If  our  English  cousins  have  lost  any 
credit  for  the  work  they  have  done  in  the  electric  railway  because 
of  the  location  of  the  first  line  in  Ireland,  they  should  attribute 
their  failure  to  secure  it  to  a  Fenian  conspiracy.  But  how  are  we 
to  explain  later  transactions  of  similar  aspect?  Here  is  an  indict- 
ment presented  by  Mr.  Mordey: 

England  was  the  pioneer  of  electric  traction.  Years  before  any  tramways 
were  running  in  the  States  street  tramways  were  running  in  England 
by  the  method  now  in  use  in  America.  When  the  first  tube  railway — the 
City  and  South  London — was  opened  in  1890,  the  Americans  sent  over  a 
deputation  of  engineers,  who  reported  that  it  was  impossible  for  such  a 
system  of  traction  to  take  the  place  of  steam  traction  on  the  overhead  rail- 
ways. After  the  Liverpool  overhead  railway  was  opened  another  American 
deputation  was  sent  over,  with  the  result  that  a  Chinese  copy  of  that 
system  was  installed  on  the  Chicago  overhead  railway.  Yet  the  Americans 
when  they  visited  England  were  welcomed  as  the  pioneers  of  electric  trac- 
tion. 

The  worst  is  yet  to  come.  Mr.  Mordey  denies  us  all  credit  for 
progressiveness.  "America,  having  no  roads  fit  to  walk  cr  ride  on," 
he  says,  "and  no  horses  or  'buses,  has  been  driven  to  establish  elec- 
tric traction  services.  It  was  not  due  to  the  enterprise  of  Ameri- 
cans, but  to  the  absence  of  any  other  facilities  for  getting  about, 
that  the  great  tramway  work  had  been  done  in  the  States."  We 
fear  that  Mr.  Mordey  must  have  gotten  his  ideas  of  America  from 
Dickens'  description  of  Martin  Chuzzlewit's  experience  in  Eden. 
It  looks  very  much  as  if  the  Water-Toast  Association  of  United 
Sympathizers  had  been  transplanted  to  England,  or  had  at  least 
imparted  its  spirit  to  the  Society  of  Arts. 

"  The  Car  Ahead  " 

One  of  the  unnecessary  difficulties  under  which  street  railway 
companies  labor,  and  which  causes  all  manner  of  inconvenience 
to  both  public  and  railway  companies,  is  the  passage  of  use- 
less and  foolish  acts  by  the  local  authorities  who  know  nothing 
about  practical  railway  operation.  The  result  of  these  acts,  if  they 
were  enforced,  would  be  to  defeat  the  very  object  which  they 
were  presumably  passed  to  secure,  that  is,  the  comfort  and  rapid 
transit  of  the  passengers.  A  good  instance  of  this  class  of  interfer- 
ence is  shown  by  the  action  of  the  New  York  Board  of  Aldermen 
on  April  15,  when  an  ordinance  was  passed  providing  that  all  street 
railway  companies  must  operate  their  cars  through  to  the  destina- 
tion corresponding  with  the  sign  visible  on  the  front  of  the  car, 
and  fixing  a  penalty  for  every  passenger  who  is  made  to  "take 
the  car  ahead"  when  the  car  on  which  he  is  riding  is  switched 
back  before  it  gets  to  its  destination  as  shown  by  its  sign.  A 
number  of  Aldermen  spoke  strenuously  in  favor  of  the  ordi- 
nance, and  related  in  feeling  tones  their  experience  in  being  put 
off  in  the  rain  and  snow  to  transfer  to  another  car.  One  of  them 
thought  that  the  only  fault  with  the  ordinance  was  that  it  did  not 
go  far  enough.  He  advocated  the  construction  of  shelter  stations 
by  the  company  at  all  important  points  where  passengers  were 
transferred.   The  ordinance  was  passed  by  a  vote  of  57  to  2. 

We  do  not  say  that  such  a  regulation  cannot  be  fulfilled  by  the 
railway  company,  but  we  do  affirm  that  where  cars  are  run  in 
crowded  streets,  as  are  most  of  the  thoroughfares  of  New  York, 
such  a  rule,  if  followed  to  the  letter,  will  produce  all  sorts  of  in- 
convenience, and  will  absolutely  prevent  any  reasonable  regularity 


of  headway  in  the  operation  of  the  cars.  It  is  a  well-known  fact 
that  a  street  blockade,  which  is  of  frequent  occurrence  in  the  con- 
gested portions  of  New  York,  will  produce  a  long  line  of  cars  on 
one  of  the  tracks,  say  the  down  track,  while  there  will  be  a  re- 
sulting long  gap  between  cars  on  the  up  track.  The  only  way  to 
bring  back  a  normal  condition  of  affairs  is  to  switch  some  cars 
from  the  down  track  to  the  up  track,  and  not  try  to  drive  them 
all  through  to  the  terminus.  Such  a  condition  is  not  produced  by 
any  act  of  the  railway  company  itself,  and  its  occurrence  cannot 
be  foreseen.  The  inconvenience  to  the  passengers  in  the  cars 
transferred  from  one  track  to  the  other  is  slight  and  unavoid- 
able if  people  wishing  to  take  the  car  up  town  are  to  be  accom- 
modated with  any  sort  of  car  service.  It  is  one  of  the  anomalous 
facts  of  our  system  of  government  that  the  power  to  make  regu- 
lations governing  an  important  industry  like  street  railroading  is 
put  into  the  hands  of  persons  who  have  absolutely  no  qualification 
for  the  task.  We  do  not  believe  that  the  ordinance  will  ever  be- 
come a  law,  but  the  incident  simply  shows  that  matters  of  this 
kind,  in  which  the  convenience  of  the  community  at  large  depends 
to  such  an  extent,  should  be  in  the  hands  not  of  a  popularly  elected 
body,  but  in  those  of  a  trained  commission,  who  would  under- 
stand the  practical  requirements  of  railway  operation. 
Practical  Operation  of  Electric  Trains 

Continuation  of  the  discussion  of  Dr.  Hutchinson's  paper  in 
this  issue  by  Messrs.  Dodd,  Gerry  and  Storer  emphasizes  the  ob- 
jections that  have  been  recorded  against  certain  of  the  conclu- 
sions of  the  author  of  the  original  paper.  Mr.  Gerry,  for  instance, 
contends  that  the  paper  does  not  embrace  a  sufficient  number  of 
operating  conditions  to  justify  such  general  results  as  are  reached 
by  Dr.  Hutchinson;  in  fact,  Mr.  Gerry  declares  that  each 
particular  case  should  be  considered  separately,  and  he  inti- 
mates that  general  conclusions  in  railroad  work  have  little  prac- 
tical value.  He  cites,  for  illustration,  the  requirements  of  certain 
elevated  and  suburban  roads  where  schedule  speed  is  the  all-im- 
portant consideration,  as  it  determines  the  amount  of  traffic  that 
can  be  handled.  Here,  he  contends,  it  is  not  a  question  of  power, 
but  one  of  maximum  schedule  speed  between  stations,  and  con- 
sequently the  most  rapid  acceleration  obtainable  is  usually  the 
most  desirable.  This  is  diametrically  opposed  to  the  theoretical 
conditions,  which  he  points  out  are  rarely  the  most  desirable  or 
economical. 

Mr.  Dodd's  first  contribution  to  the  discussion  describes  a 
series  of  experiments  he  conducted  along  somewhat  different 
lines  from  those  followed  by  Dr.  Hutchinson,  and,  like  Mr.  Gerry, 
he  reached  the  conclusion  that  the  higher  acceleration  is  the  more 
economical,  not  only  in  power  house  but  on  equipment.  Mr. 
Dood's  second  paper  takes  up  some  points  which  Dr.  Hutchinson 
defended  in  a  supplementary  paper.  One  of  these  bears  directly 
upon  the  point  consideied  in  Mr.  Gerry's  discussion.  Mr.  Dodd 
says:  "I  cannot  conceive  of  a  variation  in  the  initial  acceleration 
which  does  not  necessarily  involve  a  corresponding  variation  in 
the  use  of  the  motor  curve,  the  power  of  the  equipment  and  the 
schedule  speed  being  maintained  constant.  This,  I  have  always 
considered,  is  the  secret  of  the  economy  of  high  acceleration." 

Mr.  Storer's  contribution  deals  particularly  with  Mr.  Potter's 
criticism  of  the  method  of  rating  railway  motors,  which  was 
proposed  some  time  ago  by  Mr.  Storer.  The  author  admits  that 
the  method  of  obtaining  the  temperature  constants  for  the  field 
and  armature  by  means  of  a  series  of  car  tests,  made  under  all 
possible  schedules  and  conditions  of  service,  is  laborious  in  the 
extreme.  He  also  concedes  that  car  tests  are  necessary  for  a 
determination  of  the  ratio  between  the  temperature  rise  in  shop 
and  in  service  for  different  schedules  and  other  conditions,  but 
he  believes  when  this  ratio  is  determined  for  one  motor  it  should 
be  practically  the  same  for  motors  tested  under  the  same  condi- 
tions, especially  if  the  motors  are  completely  enclosed,  as  they 
are  in  a  majority  of  cases.  Moreover,  he  contends  that  the  con- 
stants may  easily  be  obtained  in  shop  tests,  where  the  distribution 
of  losses  may  be  absolutely  determined,  and  when  the  distribution 
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of  temperature  rise  will  be  practically  the  same  as  in  service.  We 
know  of  no  paper  presented  to  the  Institute  which  has  involved 
so  much  discussion  as  this,  a  fact  which  shows  the  lively  interest 
taken  in  electric  railway  subjects. 
The  Port  Chester  Decision 

The  action  of  the  Board  of  Railroad  Commissioners  of  New 
York  State  in  granting  the  request  of  the  New  York  &  Port 
Chester  Railroad  Company  for  privilege  to  construct  a  high-speed 
line  between  I32d  Street,  New  York,  and  the  State  line  at  Port 
Chester  seems  bound  to  have  an  important  bearing  on  high-speed 
electric  railway  construction  in  the  future.  The  plans  of  the  Port 
Chester  Railroad  Company  in  this  direction  are  familiar  to  our 
readers,  through  the  reports  of  the  hearings  which  have  been 
published  in  these  columns,  and  it  is  a  significant  fact  that  in  the 
opinion  of  the  Railroad  Commissioners  a  line  of  this  kind,  21 
miles  in  length,  is  considered  as  being  required  by  public  con- 
venience and  necessity,  although  the  proposed  termini  are  al- 
ready connected  by  a  steam  railroad  which  parallels,  to  a  greater 
or  less. extent,  the  entire  route  of  the  proposed  road. 

If  the  service  provided  in  the  past  on  the  present  steam  road 
had  been  at  all  adequate  to  the  requirements,  the  need  of  the  new 
electric  line  would  not  have  been  so  evident.  But  the  testimony 
given  before  the  Railroad  Commissioners  conclusively  showed 
that  but  scanty  attention  had  been  given  to  the  reasonable  de- 
mands of  the  large  commuter  traffic  between  New  York  and  Port 
Chester,  and  the  fares  charged  were  very  much  higher  than  those 
which  the  new  company  proposes  to  institute.  A  striking  com- 
mentary on  the  feeling  of  the  residents  along  the  line  was  shown 
by  the  unanimity  with  which  they  endorsed  the  construction  of  the 
proposed  electric  line,  and  held  mass  meetings  urging  favorable 
action  upon  the  proposition.  We  do  not  mean  to  say  that  sat- 
isfactory service  could  necessarily  have  been  given  by  the  old 
line  with  its  existing  steam  equipment.  But  there  is  no  good 
reason  why  the  old  road  could  not  have  recognized  the  advantages 
of  electricity  as  quickly  as  the  promoters  of  the  new  line  have 
done.  Instead  they  confined  their  opposition  at  first  to  a  vain  at- 
tempt to  show  that  the  use  of  electricity,  as  proposed,  was  im- 
practicable and  only  desisted  when  the  utter  futility  of  such  an  at- 
tempt had  been  brought  home  to  them  by  the  testimony  of 
prominent  electrical  engineers. 

This  ignorance  of  many  steam  railroad  men  in  regard  to  the 
advances  which  have  been  made  in  electrical  engineering  during 
the  past  few  years,  and  which  are  matters  of  public  knowledge  to 
all  who  have  followed  the  subject  at  all  closely,  has  perhaps 
never  been  more  clearly  demonstrated  than  in  these  hearings,  and 
the  sufferers  from  this  policy  of  insensibility  to  the  outside  world 
will  have  none  but  themselves  to  blame.  The  New  Haven  road 
has  had  a  monopoly  of  the  traffic  in  the  territory  covered  by  its 
lines  for  so  long,  and  has  done  so  little  to  improve  its  opportuni- 
ties, that  it  will  have  very  little  sympathy  from  the  outside  public 
in  the  case  of  successful  competition.  Although  New  York  and 
Boston  are  only  214  miles  apart  by  its  most  direct  lines,  the  com- 
pany runs  only  two  five-hour  trains  each  way  between  the  two 
cities,  the  same  number  which  it  ran  fifteen  years  ago,  and  both 
of  these  trains  are  in  the  middle  of  the  day,  when  they  are 
practically  of  no  use  to  business  men.  Important  improvements 
have  been  made,  it  is  true,  in  the  company's  track  construction 
during  these  years,  but  this  has  effected  no  reduction  in  the  run- 
ning time  or  fares,  and  the  company  has  blocked,  as  far  as  it  could, 
all  local  competition  by  electric  railways  parallel  to  its  main  and 
branch  lines.  With  the  exception  of  some  noteworthy  and  valu- 
able experiments  in  third-rail  traction,  initiated  through  the  en- 
terprise of  its  electrical  department,  on  a  few  of  the  branch  lines, 
and  which  could  have  been  extended  to  advantage,  the  com- 
pany's policy  has  been  one  of  extreme  conservatism.  We  sincerely 
trust  that  the  lesson  taught  this  and  similar  corporations  by  the 
granting  of  rights  for  high-speed  electric  competition  will  be 
taken  to  heart,  and  that  steam  railroad  officials  will  be  more 


prompt  to  recognize,  in  the  early  future,  the  advantages  of  elec- 
tricity as  a  motive  power. 

The  Value  of  Perspective 

It  is  sometimes  very  difficult  for  the  manager  of  a  street  railway 
to  get  a  just  outline  of  his  own  work.  No  class  of  men  are  more 
tied  down  to  their  work  and  have  fewer  chances  to  put  aside  care 
and  see  how  things  really  look.  The  cars  must  run  if  the  heavens 
fall,  and  it  is  necessary  first  to  get  there,  and  then  to  consider  the 
route  over  which  one  came.  Now,  this  sort  of  energy  accom- 
plishes much,  but  it  runs  some  risk  of  missing  much.  One  gets, 
too,  so  much  into  the  habit  of  working  for  daily  results  that  the 
next  year  seems  a  very  long  ways  ahead.  And  sometimes  in  this 
way  necessary  things  get  put  off  season  after  season  until  there 
comes  a  time  of  rude  awakening,  and  a  tremendous  scramble  to 
make  up  for  lost  time.  We  have  just  now  particularly  in  mind 
the  engineering  side  of  the  work  from  every  aspect.  A  road,  for 
instance,  grows  and  prospers,  throwing  out  long  feelers  into  the 
suburbs,  and  making  connections  with  the  road  in  the  next  city. 
The  feeders  are  strung  out  as  the  line  advances,  and  presently 
the  time  comes  when  there  begin  to  be  operative  difficulties :  the 
cars  do  not  make  time  and  the  cost  of  motive  power  gets  up. 
Finally  there  is  lull  enough  in  the  daily  struggle  with  things  im- 
perative, and  the  superintendent  looks  up  to  find  that  the  whole 
feeder  system  has  become  inadequate.  The  growth  has  been  so 
gradual  that  the  real  condition  of  things  was  not  realized  until 
it  became  intolerable.  Or  the  bonding  of  a  long  line  has  been  de- 
teriorating. Reports  came  in  of  bad  bonds,  and  the  track  gang 
went  out  at  once  and  fixed  them,  but  the  general  tone  worked 
gradually  down  until  nobody  paid  any  attention  to  a  bond  that 
was  only  moderately  bad,  and  so  the  game  went  on  until  an 
apparently  good  line  was  found  to  be  thoroughly  bad.  This  is 
no  fancy  picture  drawn  to  point  a  moral;  every  superintendent 
knows  of  such  a  case,  on  his  neighbor's  road  if  not  on  his  own. 

For  a  variation  on  this  theme  take  the  rolling  stock.  We  as- 
sume that  it  is,  on  the  whole,  well  kept  up ;  but  what  would  you 
think  if  you  did  not  hear  those  incipient  flat  wheels  or  see  the 
general  looseness  of  things  around  the  car?  Thorough  system 
in  the  inspection  of  all  the  details  counft  for  much,  but  it  cannot 
do  everything.  You  cannot  have  your  inspector  squealing  for 
reform  every  time  the  least  bit  of  wear  and  tear  shows  ;  things 
have  to  wear  out  sooner  or  later.  But  it  is  absolutely  necessary 
that  some  one  should  have  a  wide,  general  outlook  on  the  way 
things  are  going,  else  out  of  a  few  little  things  wearing  out  will 
gradually  crep  in  a  general  lowering  of  the  whole  tone  of  the 
system.  It  is  astonishing  to  note  how  far  this  can  sometimes  go 
before  you  can  put  your  finger  on  any  one  thing  and  say,  "This  is 
wrong  and  must  be  attended  to." 

Country  ministers  have  a  practice  of  exchanging  pulpits  once  in 
a  while,  and  rubbing  up  for  a  day  against  a  new  congregation  in 
a  fresh  place.  Street  railway  men  can  hardly  swap  jobs  in  that 
easy-going  way,  but  they  can  at  least  swap  sermons,  as  it  were. 
The  Street  Railway  Association  does  a  deal  of  good  in  that  way, 
but  does  it  only  once  a  year.  We  believe  it  would  be  a  good 
thing  if.  every  board  of  directors  would  direct  the  heads  of  depart- 
ments to  take  at  least  one  week  per  year,  in  the  line  of  duty,  to 
get  out  of  their  regular  harness  and  round  up  some  of  their 
neighbors  in  the  business.  Most  street  railway  men  do  not  get 
enough  rest  to  hurt  them  anyway,  and  a  watchful  trip  would  pay 
for  itself  many  times  over.  A  visit  to  the  car  houses  and  power  sta- 
tions of  several  neighboring  lines,  or  of  others  further  distant,  a 
ride  over  the  lines  and  a  talk  with  the  superintendent  or  manager 
will  often  throw  light  on  some  knotty  problem  in  one's  own  con- 
ditions. There  is  no  royal  road  to  perfect  operation,  any  more 
than  to  knowledge,  and  a  visit  of  this  kind  may  often  show  a  better 
way  of  doing  some  things,  as  well,  possibly,  of  some  things  to 
avoid,  which  is  just  as  valuable.  No  man  knows  it  all,  and  when 
one  cannot  learn  anything  from  his  neighbors  he  is  fit  only  for  a 
niche  in  a  museum. 
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A  Handsome  Drafting:  Room 


The  Metropolitan  Street  Railway  Company,  New  York  City,  has 
recently  opened  the  drafting  room  shown  in  the  accompanying 
engraving.  These  new  quarters  for  this  very  important  department 
of  the  company  are  in  a  newly  constructed  addition  on  the  roof  of 
the  Cable  Building,  621  Broadway,  where  the  main  offices  are 
located.  The  room  is  about  75  ft.  x  33  ft.  and  is  exceptionally  light 
and  airy,  making  it  an  ideal  place  for  the  purpose  for  which  it  is 
intended. 

The  chests  of  drawers  seen  in  the  center  and  at  the  side  of  the 
room  contain  blue  prints  of  practically  all  the  working  drawings 
in  use  by  the  engineering  department.  The  original  tracings  are 
kept  in  a  special  vault  conveniently  situated  near  the  drafting 
room,  where  they  are  thoroughly  protected  against  fire  or  other 
danger  of  destruction.  The  immense  amount  of  new  construction 
work  which  is  being  done  continually  by  the  Metropolitan,  both  in 
the  track  department  and  in  connection  with  new  car  houses  and 


has  no  intention  of  entering  other  fields  in  New  Hampshire  with 
new  systems.  The  first  electric  railway  to  be  built  by  the  company 
was  between  Hampton  Beach  and  Portsmouth. 

 ♦♦♦  


Electrifying;  a  British  Railway 


NEW  DRAFTING  ROOM  FOR  THE  METROPOLITAN 

other  builtlings,  keeps  from  fifteen  to  twenty  draftsmen  busy  at 
all  times.  Before  the  electrification  of  any  of  the  horse  car  lines, 
Mich  as  is  now  being  done  on  Ninth  Avenue,  a  complete  survey  is 
necessary  and  the  conduit  construction  laid  out  in  the  drafting 
room  from  the  surveyor's  notes. 

President  H.  H.  Vreeland  has  shown  his  appreciation  of  the 
value  of  his  drafting  department  in  providing  such  excellent  ac- 
commodations as  the  new  quarters.  The  plans  for  the  drafting 
room  were  prepared,  in  co-operation  with  the  architect  of  the  com- 
pany, by  C.  E.  Corby,  the  chief  of  this  department,  through  whose 
courtesy  the  photograph  reproduced  herewith  was  obtained.  Mr. 
Corby  has  been  with  the  Metropolitan  Company  since  1891,  and, 
as  will  be  seen  from  the  arrangement  of  his  work  room,  has  as  keen 
an  understanding  of  the  requirements  of  his  men  and  as  great  a 
regard  for  their  comfort  as  he  has  a  thorough  familiarity  with  all 
the  details  of  the  great  system  with  which  he  has  been  so  intimately 
connected. 


The  Boston  &  Maine  Railroad  Builds  Another  Electric 

Railway 


The  Concord  &  Montreal  Railroad  Company,  whose  property  is 
leased  and  operated  by  the  Boston  &  Maine  Railroad,  is  building 
an  electric  railway  between  Concord  and  Manchester,  N.  H.,  to 
serve  also  the  towns  of  Hooksett  and  Suncook,  the  street  railway 
lines  being  on  the  opposite  side  of  the  river  from  the  old  Concord 
railroad.  It  is  understood  that,  while  the  charter  permits  the  road 
to  build  as  far  south  as  Nashua,  nothing  will  be  done  toward  con- 
struction below  Manchester  at  present.  The  route  over  which  the 
road  is  being  built  is  an  extremely  difficult  one,  the  grades  being 
very  heavy.  In  fact,  it  was  found  so  difficult  to  transport  gravel  for 
ballast  for  the  roadbed  that  it  was  not  until  the  company  had  pur- 
chased a  mountain  engine  that  it  was  able  to  convey  gravel  from  the 
pits  to  the  points  where  it  was  needed  in  the  construction  of  the 
roadbed.  This  is  the  second  electric  railway  to  be  built  by  the  Bos- 
ton &  Maine,  but  it  is  stated  on  good  authority  that  the  company 


In  view  of  the  preparations  that  are  being  made  to  introduce 
electricity  in  the  operation  of  the  New  York  Central  tunnel,  the 
plans  that  are  now  being  executed  for  electrifying  a  British  rail- 
way similarly  situated  will  have  considerable  interest. 

The  Mersey  Railway,  which  connects  Liverpool  and  Birken- 
head, and  which  passes  under  the  river  Mersey,  is  being  converted 
from- steam  to  electric  traction  by  the  British  Westinghouse 
Company.  The  tunnel  is  double-tracked.  The  route  of  the  rail- 
way is  about  four  miles  and  a  half  long,  the  total  length  of  track, 
including  sidings,  being  about  twelve  miles. 

The  only  competition  in  the  handling  of  passengers  and  freight 
between  these  two  important  business 
cities  is  formed  by  ferryboats  over  the 
river.  The  number  of  passengers  car- 
ried on  this  line,  even  with  the  old 
steam  locomotive  system,  amounts  to 
between  seven  millions  and  eight  millions 
a  year,  with  the  tunnels  reeking  with 
sulphurous,  pungent  fumes,  dirty,  ener- 
vating and  altogether  calculated  to  scare 
away  any  would-be  passenger.  What 
the  business  of  the  railway  will  amount 
to  when  the  electric  motor  has  sup- 
planted the  steam  engine  is  altogether 
beyond  approximation. 

The  power-generating  station,  the  ma- 
chinery and  the  track  work  are  all  being 
pushed  rapidly  to  completion. 

The  railway  is  of  standard  gage,  laid 
down  in  accordance  with  heavy  steam 
railroad  practice.    The  rails  are  of  the 
ordinary  English  "bullhead"  type,  weigh- 
ing 86  lbs.  per  yard.    The  third-rail  sys- 
tem will  be  adopted  with  the  conductor 
rail  laid  alongside  and  just  outside  of 
the  running  track,  after  the  manner  of 
the    Manhattan    construction    in  New 
York.    There  is  an  important  departure 
from  ordinary  electric  traction  practice, 
however ;  the  running-track  rails  will  not  be  used  as  the  return 
electrical  conductor,  but  a  fourth  rail  is  to  be  put  down  between 
them  solely  for  this  purpose,  thus  giving  both  insulated  lead  and  in- 
sulated return  conductors.  It  is  claimed  for  this  feature  that  it  will 
be  a  source  of  considerable  economy  in  operation,  and  that  it  will 
prevent  any  electrical  or  magnetic  disturbance  in  the  neighbor- 
hood of  the  railway,  and  that  it  will  effectually  eliminate  any 
destruction  of  the  track  rails  or  buried  pipes  in  the  vicinity  by 
electrolytic  action.    The  third  and  fourth  rails  will  be  similar 
in  size  and  in  arrangement.    The  rails  are  to  be  of  T-section  in 
60-ft.  lengths  and  weighing  100  lbs.  per  yard.    They  will  be  effec- 
tively bonded  and  carried  on  stoneware  insulators  spaced  at  in- 
tervals every  7  ft.  or  8  ft.  apart. 

The  power-generating  plant  will  have  an  aggregate  output  of 
6600  hp,  of  which  6000  hp  will  be  utilized  in  the  operation  of  the 
railway  proper  and  600  hp  will  be  supplied  for  the  complete  light- 
ing of  the  plant. 

The  rolling  stock  will  comprise  sixty  cars.  These  cars  will 
be  exceptionally  large  for  England,  being  60  ft.  long  and  having 
seating  room  for  sixty  passengers.  The  trains  will  be  formed  of 
five  cars  each.  No  locomotives  will  be  used.  The  first  and  last 
cars  of  a  train  will  be  motor  cars,  each  equipped  with  four  100-hp 
motors  and  the  necessary  apparatus  for  their  simultaneous  con- 
trol from  the  leading  motor  car.  The  Westinghouse  electro- 
pneumatic  system  of  train  control  is  to  be  used.  The  cars  will 
also  be  fully  equipped  with  air  brakes  of  the  quick-acting  type. 

It  is  expected  that  the  trains  will  run  on  three  minutes'  serv- 
ice. The  tunnel  and  the  seven  stations  of  the  system  are  to  be 
electrically  lighted  throughout. 




Terre  Haute,  Ind.,  furnishes  a  striking  example  of  the  extremes 
to  which  unionism  is  carried.  The  miners  of  Seeleyville,  near  Terre 
Haute,  took  from  the  school  at  that  place  all  their  children,  be- 
cause the  school  teachers  of  the  town  patronized  the  cars  of  the 
Terre  Haute  Electric  Company,  employees  of  which  are  on  strike. 
The  teachers,  it  is  said,  were  obliged  to  agree  not  to  patronize  the 
cars  before  the  children  were  allowed  to  return  to  school. 
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Another  Road  between  Buffalo  and  Rochester 


The  Buffalo  &  Depew  Railroad,  which  extends  from  the  Buffalo 
city  line  through  Depew,  a  distance  of  7  miles,  and  which  is  now 
owned  by  the  Railways  Company  General,  of  Philadelphia,  is  to  be 
extended  to  Rochester,  a  distance  of  69  miles.  The  road  will  be 
built  over  the  old  State  road  through  Lancaster,  Looneyville, 
Crittenden,  Corfu,  West  Batavia,  Batavia,  Stafford,  Caledonia, 
Mumford  and  Garbutt  to  Scottsville,  where  the  river  road  will  be 
taken  to  Rochester.  The  road  will  be  double-tracked  the  greater 
part  of  the  way,  and  there  will  be  no  grade  crossings  for  the  entire 
distance  between  Buffalo  and  Rochester.  The  plan  of  the  com- 
pany is  to  lay  the  line  with  70-lb.  rails  and  employ  stone  ballast. 
The  contract  for  construction  will  be  awarded  as  soon  as  the 
engineering  details  have  been  completed,  and  it  is  expected  that 
construction  will  be  well  under  way  before  summer.  George  A. 
Ricker,  of  Buffalo,  is  preparing  the  plans  for  the  line. 




Application  of  the  New  York  &  Port  Chester  Railroad 

Granted 


At  a  meeting  of  the  Railroad  Commissioners  of  the  State  of 
New  York  held  at  Albany,  April  8,  the  application  of  the  New 
York  &  Port  Chester  Railroad  Company  to  build  an  electric  line 
from  I32d  Street,  New  York,  to  the  village  of  Port  Chester, 
distance  about  21  miles,  was  granted.  The  trains  are  to  be 
operated  by  the  third-rail  electric  system  and  the  entire  line  will 
be  built  on  the  company's  own  right  of  way,  with  no  grade  cross- 
ings of  streets  or  village  highways  or  of  railroads.  The  hearings 
of  the  Commission  on  this  road  extended  over  a  period  of  four 
months,  prior  to  which  there  were  two  hearings,  so  that  a  period 
of  eight  months  elapsed  from  the  time  application  was  made  to  the 
board  until  the  granting  of  the  application.  The  board  believes 
that  the  proposed  road  is  required  by  public  convenience  and 
necessity. 

No  objections  now  exist  to  making  public  the  commercial  in- 
terests which  are  associated  with  the  proposed  line,  and  which 
were  communicated  privately  to  the  board  during  the  hearing. 
The  road  has  the  financial  backing  of  parties  connected  with  the 
New  York  Subway  Construction  Company,  combined  with  large 
interests  controlled  by  President  W.  C.  Gotshall,  and  this  union 
will  be  known  as  the  Gotshall-Belmont  Syndicate.  This  extremely 
promising  financial  condition  leaves  nothing  to  be  desired  on  this 
score,  and  the  granting  of  the  company's  application  will  probably 
be  soon  followed  by  the  commencement  of  construction  work. 




Multiple-Unit  System 

The  latest  patent  in  the  multiple-unit  system  was  issued  April  1 
to  Frank  J.  Sprague,  No.  698,880,  application  having  been  made  on 
Dec.  16,  1898.  This  patent  describes  an  improvement  over  the 
earlier  forms  of  this  equipment,  under  nine  headings,  and  also  the 
differences  between  these  systems.  With  the  new  arrangement  it 
becomes  possible  to  effect  with  four  train  wires  substantially  every- 
thing accomplished  in  the  more  elaborate  form  of  the  system  shown 
in  the  old  application  with  five  train  wires,  one  speed-determining 
wire  of  the  latter  combination  being  dropped.  Mr.  Sprague  con 
siders  this  last  patent  as  one  of  the  principal  patents  on  the  mul- 
tiple-unit system.  The  first  was  No.  660,065,  granted  in  October, 
1900,  which  may  be  called  fundamental  in  its  character.  Trie  next 
was  No.  660,066,  which  related  to  the  individual  throttling  of  the 
several  equipments  in  a  train,  and  the  third,  No.  696,880,  just  issued, 
is  for  alternative  devices  and  connections  of  the  general  scheme  of 
multiple-unit  control. 

It  is  explained  at  the  outset  that  "many  of  the  features  are  not 
limited  to  a  purely  electrical  equipment,  but  the  system  actually 
employed  is  electrical ;  and,  viewed  in  this  specific  aspect,  it  consists, 
in  its  general  features,  as  does  that  of  the  other  application,  of  a 
train  system  made  up  of  car  systems  and  a  train  line.  There  are 
one  or  more  motor  equipments,  each  with  one  or  more  motors  on 
each  car,  a  reverser  switch,  a  current-varying  controller,  which  in- 
cludes a  rheostat,  and  usually  a  series-multiple  switch  for  each  mo- 
tor equipment,  and  one  or  more  operator's  switches  or  master  con- 
trollers, with  instrumentalities  on  the  different  cars  for  operating 
these  devices,  and  train  connections  whereby  a  train  of  cars  may  be 
made  up  of  any  desired  number  of  cars  in  any  desired  order  or  end 
relation  and  the  entire  system  be  operated  as  a  unitary  system  from 
an  operator's  switch." 

The  general  opinion  is  briefly  described  in  the  patent  as  follows: 
"That  in  the  operation  of  a  single  car  or  a  train  of  cars  from  any 
point  on  the  car  or  train  like  movement  at  any  operator's  switch 
will  correspond  to  like  relative  track  movement  of  the  car  or  train." 


The  system  of  control  is  described,  as  are  also  the  reverser  switch 
and  series-multiple  switch,  the  pilot  mechanism  and  the  train  line 
and  couplers. 

Attention  is  called  to  the  fact  that  this  patent  describes  the  first 
controllers  used  on  the  Brooklyn  Elevated  Railroad,  having  in 
many  respects  departures  of  details  from  those  used  where  the  sys- 
tem was  originated  in  commercial  practice  in  Chicago. 


Thirty-Two  Thousand  Volt  Transmission  for  the  Union 
Traction  Company,  of  Indiana 


The  Union  Traction  Company,  of  Indiana,  which  is  already  noted 
over  the  country  for  its  pioneer  work  in  heavy  electric  interurban 
construction,  is  soon  to  have  the  further  distinction  of  being  the 
first  electric  railway  company  in  the  Central  States  to  employ  more 
than  26,000  volts  in  power  transmission  for  its  railway  system.  The 
extensions  which  will  be  built  to  its  97-mile  interurban  system  are 
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to  have  power  supplied  to  them  from  the  generating  station  at  An- 
derson, Ind.,  bver  32,000-volt,  three-phase  transmission  lines.  The 
road  at  present  in  operation  is  supplied  over  14,000-voIt  lines.  The 
right  of  way  has  been  secured  for  75  miles  of  new  line,  as  shown 
by  the  accompanying  map.  From  Elwood  the  present  line  will  be 
extended  west  to  Tipton.  There  it  will  join  a  north  and  south  line 
running  from  Kokomo  to  Broad  Ripple,  a  suburb  of  Indianapolis, 
where  it  will  connect  with  the  Indianapolis  city  system.  Sub- 
stations will  be  located  at  Kokomo,  Tipton,  Noblesville  and  Nora. 

The  new  32,000-volt  line  will  run  north  from  the  power  station 
at  Anderson  to  Alexandria  and  then  west  to  Tipton,  following  the 
railway  right  of  way.  At  Tipton  will  be  a  high-tension  switching 
station,  at  which  the  load  can  be  thrown  on  to  either  one  of  the  two 
high-tension  transmission  lines  that  will  be  provided.  The  longest 
distance  of  transmission  will  be  60  miles,  to  the  Nora  sub-station. 
Glass  line  insulators  are  to  be  used.  This  will  be  a  considerable 
advance  in  voltage  and  distance  over  any  power  transmission  yet 
carried  out  in  the  East,  though  in  the  Far  West  this  distance  and 
voltage  has  been  equaled  and  exceeded  in  at  least  three  prominent 
cases.  • 
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Discussion  on  the  Relation  of  Energy  and  Motor  Capacity 
to  Schedule  Speed  in  Moving  Trains  by  Electricity 

The  paper  on  this  subject,  presented  before  the  American  In- 
stitute of  Electrical  Engineers,  Jan.  24,  by  Dr.  Carv  T.  Hutchin- 
son,  was  published  in  the  Street  Railway  Journal  for  Feb.  1, 
but  the  extended  discussion  and  papers  contributed  by  others, 
some  of  them  after  adjournment,  have  only  just  become  avail- 
able. Four  of  these  papers,  viz.,  those  by  Messrs.  Gotshall,  Stor- 
rer,  Potter  and  Duncan,  together  with  a  supplementary  paper  by 
Dr.  Hutchinson,  were  printed  in  the  issue  of  this  paper  for  April 
5.  Two  other  papers  submitted  at  the  meeting  in  discussion  of 
this  subject  by  M.  H.  Gerry,  Jr.,  and  S.  T.  Dodd  are  given  below, 
as  are  two  further  papers  contributed  after  adjournment  by 
Messrs.  Dodd  and  Storer.  The  engravings  referred  to  in  Mr. 
Gerry's  paper  are  those  in  Mr.  Hutchinson's  original  article. 

REMARKS  BY  M.  H.  GERRY,  JR. 
The  paper  by  Dr.  Hutchinson  contains  a  very  interesting  and 
able  theoretical  discussion  of  certain  problems  in  connection  with 
moving  trains  by  electricity.  While  any  general  discussion  on  this 
subject  is  of  great  value,  it  does  not  seem  that  this  paper  embraces 
a  sufficient  number  of  the  operating  conditions  to  justify  such 
general  conclusions  as  stated  by  the  author.  In  fact  it  is  highly 
improbable  that  any  complete  mathematical  discussion  can  be  had 
which  will  give  correct  general  conclusions  on  these  points.  The 
conditions  of  practical  railroading  are  so  varied,  and  the  results 
to  be  obtained  depend  to  such  an  extent  upon  the  traffic  arrange- 
ments, that  it  is  almost  essential  that  each  particular  case  be  con- 
sidered by  itself.  On  certain  elevated  and  suburban  roads,  the 
question  of  scheduled  speed  is  of  first  importance,  as  on  it  depend 
the  amount  of  traffic  which  can  be  handled,  and  hence  the  amount 
of  income  received.  In  a  case  of  this  kind  it  is  not  a  question  of 
power,  but  rather  one  of  maximum  scheduled  speed  which  can 
be  regularly  and  safely  maintained,  with  stations  at  certain  fixed 
distances  apart;  and  the  most  rapid  acceleration  obtainable  is 
usually  the  most  desirable,  for  the  reason  that  the  fastest  schedule 
can  be  obtained  by  the  highest  rate  of  accelerating  up  to  the 
point  of  applying  the  brakes,  and  then  retarding  as  rapidly  as 
possible  until  the  train  is  at  rest. 

As  far  as  train  efficiency  is  concerned,  it  is,  of  course,  well 
known  that  the  least  energy  will  be  required  with  the  highest 
acceleration  up  to  a  point  at  which  the  power  is  cut  off  and  the 
train  allowed  to  coast  until  such  a  speed  is  reached  that  the 
brakes,  by  causing  the  maximum  retardation,  will  just  bring  the 
train  to  rest  at  the  proper  point.  Such  theoretical  conditions  are, 
however,  rarely  either  the  most  economical  or  the  most  desirable 
ones  in  practice.  As  a  usual  thing,  certain  distances  between  sta- 
tions, maximum  speed,  number  of  trains,  amount  of  traffic,  etc., 
are  determined  by  conditions  entirely  outside  of  those  of  power, 
and  it  then  becomes  the  problem  to  operate  a  train  service  as 
economically  as  possible.  The  curve  (Fig.  1)  from  a  power  stand- 
point represents  conditions  about  as  poor  as  it  is  possible  to 
obtain;  but,  nevertheless,  it  was  the  best  obtainable  with  certain 
steam  locomotives  on  a  suburban  division.  If  it  had  been  possible 
to  accelerate  more  rapidly,  and  then  either  coast  or  maintain  a 
nearly  constant  speed  until  the  point  of  applying  the  brakes,  a 
great  saving  might  have  been  effected;  but  owing  to  the  motive 
power  and  traffic  conditions,  the  particular  curve  shown  was  the 
best  that  could  be  obtained.  On  many  surface  roads,  and 
especially  on  street  railways,  the  maximum  speed  is  the  limiting 
factor.  In  a  case  of  this  kind  it  would  be  the  best  practice  to  make 
use  of  a  moderately  rapid  acceleration,  up  to,  approximately,  the 
maximum  speed  allowed,  and  then  to  maintain  this  speed  until  it 
became  necessary  to  apply  the  brakes  in  order  to  make  the  re- 
quired slop.  This  would  produce  a  flat-topped  curve,  something 
like  Fig.  2,  and  while  not  representing  the  most  economical  con- 
ditions from  a  power  standpoint,  it  would  still  represent  the  most 
desirable  practical  conditions,  as  it  would  produce  the  highest 
schedule  speed,  keeping  within  the  limits  of  maximum  speed,  and 
with  the  smallest  consumption  of  energy,  under  these  conditions. 
Where  maximum  scheduled  speed  is  of  the  first  importance,  and 
there  are  no  limitations  as  to  maximum  speed,  then,  of  course,  it 
is  merely  a  problem  of  accelerating  as  rapidly  as  possible,  up  to 
the  point  of  applying  the  brakes,  thus  producing  a  speed  curve 
like  Fig.  3. 

The  energy  required  to  move  a  train  between  given  points  is 
made  up  of  three  parts:  First,  that  due  to  the  grade,  or  the 
amount  required  to  actually  lift  the  train,  regardless  of  speed; 
second,  the  energy  to  overcome  train  resistance,  i.  e.,  friction; 
third,  the  energy  required  to  bring  the  mass  of  the  train  to  a  certain 
velocity,  i.  e.,  the  kinetic  energy,  which  is  afterward  wasted  by 
the  brakes:  this  energy  varying  approximately  as  the  square  of 


the  speed  at  the  time  the  brakes  are  applied.  In  some  cases 
the  kinetic  energy  is  a  very  large  percentage  of  the  total,  this 
occurring  where  the  distance  between  stations  is  short  and  the 
velocity  relatively  high.  On  the  other  hand,  where  the  stops  are 
infrequent,  the  stations  being  at  long  distances  apart  and  the 
velocities  comparatively  low,  then  the  kinetic  energy  at  the  time 
the  brakes  are  applied  is  comparatively  a  small  percentage  of  the 
total  energy  required,  the  greater  part  of  which  is  due  to  over- 
coming train  resistance  and  grades.  In  a  case  of  this  kind  there 
is  no  necessity  for  rapid  acceleration.  In  fact,  there  is  no  general 
rule  which  can  be  made  to  apply  to  all  conditions  of  railroading 
in  this  respect. 

The  author  makes  certain  deductions  based  on  the  common 
one-hour  rating  of  railway  motors  which  are  hardly  in  accord 
with  the  results  of  practice  in  the  use  of  such  motors.  There  is 
an  important  distinction  between  the  power  which  a  motor  will 
develop  at  any  particular  instant  and  the  average  load  which  it 
will  carry  on  an  all-day  basis.  As  a  matter  of  fact,  the  one-hour  rat- 
ing has  only  a  slight  relation  to  either  the  maximum  or  the 
average  load,  but  has  been  adopted  by  the  manufacturers  as  a  fair 
test  for  heating,  by  which  different  motors  can  be  compared. 
As  far  as  commutation  goes,  any  modern  railway  motor  will 
produce  power  for  short  intervals  of  time  very  greatly  in  excess 
of  its  rating;  in  fact,  this  is  one  of  the  chief  advantages  of  electric 
motors  for  this  purpose.  The  conclusion  of  the  author,  that  the 
motor  capacity  must  be  increased  in  proportion  to  the  power  re- 
quired during  the  time  that  the  train  is  accelerating,  is  hardly 
correct.  The  motor  capacity  required  is  more  nearly  proportional 
to  the  work  done  than  to  the  power,  and  hence  it  does  not  follow 
that  an  increased  acceleration  necessarily  means  an  increased  motor 
capacity.  The  final  conclusion  of  the  author  of  this  paper,  that  the 
lowest  acceleration  is  best  under  practical  conditions,  is  not  in 
accordance  with  either  the  experience  or  the  deduction  of  most 
engineers  who  have  had  under  consideration  problems  of  this  kind. 
Furthermore,  the  conclusion  that  the  single  advantage  for  rapid 
acceleration  is  the  saving  in  energy  is  hardly  borne  out  by  practice, 
where  often  the  more  rapid  scheduled  speed  obtained  is  of  even 
greater  importance  than  the  saving  of  energy.  Then,  too,  it 
cannot  be  admitted  that  the  investment  is  necessarily  greater,  or 
that  there  is  an  increased  cost  of  maintenance,  or  that  the  station 
load  factor  is  poorer,  with  increased  acceleration  of  the  trains. 
These  conditions  may  or  may  not  hold,  depending  more  upon 
the  design,  the  system  adopted  and  the  ends  to  be  obtained  than 
upon  the  mere  fact  that  the  train  acceleration  is  either  increased 
or  decreased  in  any  degree.  It  is  desirable,  of  course,  to  avoid 
extremes  and  keep  within  practical  limitations,  and  in  doing  this 
it  can  be  safely  said  that  there  is  no  fixed  rule,  but  that  each 
particular  case  must  receive  special  treatment. 

The  conclusions  to  this  paper  I  believe  to  be  entirely  too 
general,  and  to  be  misleading  as  applying  to  certain  classes  of 
railroading. 

MR.  DODD'S  PAPER 
I  wish  to  express  my  appreciation  of  the  method  and  results  of 
this  paper.  Many  of  us  have  spent  a  good  deal  of  time  juggling 
with  motor  curves  and  working  out  results  for  particular  cases. 
General  formula;  of  universal  applicability  for  determining  the 
distance  traversed,  the  energy  expended,  the  speed,  etc.,  for 
problems  in  motor  acceleration  have  been  needed  for  a  long 
time,  and  if,  as  appears  from  this  paper,  the  writer  has  developed 
such  formula;  of  convenient  and  general  application,  he  has  made 
a  decided  advance  in  the  study  of  such  problems.  I  do  not  feel 
sufficiently  familiar  with  the  paper  to  critise  its  general  results 
or  to  say  how  convenient  the  formula;  may  be  for  everyday  use, 
but  it  appears  that  the  results  should  be  of  a  good  deal  of  as- 
sistance to  us. 

Some  time  ago,  I  spent  a  good  deal  of  time  on  the  investiga- 
tion of  some  problems  in  acceleration,  and  in  view  of  the  results 
arrived  at  in  that  investigation  I  have  been  particularly  interested 
in  the  conclusions  of  this  paper,  namely,  that  the  lowest  accelera- 
tion possible  under  "practical  conditions"  is  the  best.  It  ap- 
pears to  me  that  there  is  a  possibility  here  of  a  very  interesting 
general  investigation  to  carry  this  conclusion  further  and  to  de- 
termine what  are  the  practical  conditions  under  which  one  or 
another  acceleration  is  advisable. 

This  thought  has  led  me  to  take  up  again  my  old  problem  and 
apply  to  it  the  formula;  of  Dr.  Hutchinson's  paper,  and  if  my  re- 
sults differ  from  his,  it  is  to  be  attributed  to  the  assumptions  that 
I  have  made  in  my  particular  case  and  to  the  fact  that  I  have  de- 
veloped my  investigations  along  slightly  different  lines  from  his, 
or  perhaps  to  the  fact  that  I  have  not  appreciated  the  limitations 
of  his  formulae  and  curves. 

Let  us  consider  a  car  equipped  with  motors  of  such  a  capacity 
as  to  give  it  an  acceleration  of  2  m.  p.  h.  per  second  up  to  15  m.  p. 
h.  at  rated  load  of  the  motors.    This  is  an  acceleration  which  is 
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ordinary,  or  at  least  is  frequently  met  with  in  practical  condi- 
tions. 

We  will  assume  that  during  acceleration  we  do  not  exceed  the 
rated  load  of  the  motors,  i.  e.,  while  cutting  out  resistance  we 
work  along  the  line  a  =  2  at  the  point  100,100  of  Curve  Sheet  5, 
and  that  at  the  point  where  all  resistance  is  cut  out  the  speed, 
ft  100  =  15,  therefore  0  =  .15.  Assume,  moreover,  that  b,  the 
negative  acceleration  during  coasting,  equals  .2  or  the  train  re- 
sistance is  equal  to  18.2  lbs.  per  ton.  Applying  now  formula 
(18)  the  power  developed  per  ton  by  this  equipment  is  P  =  i8i 
(a  -j-  b)  a  x  —  6  kw  or  8  hp.  This  would  correspond,  for  ex- 
ample, to  a  15-ton  car  equipped  with  two  60-hp  motors.  We 
will  assume  that  this  equipment  is  making  a  run  with  a  distance 
of  1500  ft.  between  stations.  The  energy  expended,  distance 
traversed,  and  speed  of  the  equipment  may  be  determined  directly 
from  Curve  Sheet  7.  Now,  the  question  I  wish  to  investigate  is: 
Suppose  the  same  equipment  were  geared  for  a  higher  or  lower 
speed,  but  was  started  in  every  case  at  its  rated  load,  what  would 
be  the  effect  of  this  change  of  gearing  on  energy  consumption, 
schedule  speed,  etc.? 

(o  =  2).  We  will  study  first  the  case  where  the  car  is  geared 
for  an  acceleration  a •  =  2  at  its  rated  load.    The  results  can  be  de- 
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Table  A  the  velocity  V  and  the  distance  to  be  traversed  during 
coasting  and  braking  (1500— d),  we  can  find  y,  the  time  during 
which  the  car  will  coast,  and  z,  the  time  during  which  it  will  be 
under  braking  retardation. 
The  formulae  connecting  these  two  quantities  are  as  follows: 
b  /  +  c  z2  +  2  b  y  3  =  2  C^00  —  d)  .682 
b  y  +  c  z  =  V 

V~  —  1.364  (1500  —  d)  b 


(c  —  b) 


y  = 


V  —  c 


The  values  of  V  and  d  from  Table  A,  substituted  in  the  first 
of  these  equations,  gives  the  time  z  during  which  braking  will 
take  place.  Values  of  V  and  d  such  that  V2  is  less  than  1.364 
(1500 — d)  b,  give  imaginary  values  of  2,  i.  e.,  indicate  that  the  car, 
if  allowed  to  coast  from  such  a  velocity,  will  stop  from  frictional 
resistance  before  traversing  1500  ft.  Values  for  which  V  is 
less  than  c  z  indicate  that  the  car,  even  if  braked  with  "no  coast- 
ing," would  have  traversed  over  1500  ft.  before  being  stopped. 

Let  us  first  assume  the  power  shut  off  at  the  time  t  =  34^2  sec. 
Applying  the  formulas  for  y  and  2  we  find  the  car  will  coast  7.5 
sec.  (y)  and  be  brought  to  rest  under  the  brakes  in  an  addi- 
tional 14.45  sec  (")•  The  relative  amounts  of  acceleration,  coast- 
ing and  braking  are  most  satisfactorily  shown  in  the  "speed- 
time  curves"  for  a  =  2  by  the  curve  O,  M,  A,  B,  C.  The  inter- 
cept on  the  base  line  shows  the  total  time  the  car  has  been  in 
motion  is  56.45  sec.  Adding  to  this  15  sec.  for  the  stop  at  the 
station  we  get  the  schedule  time  for  a  run  of  1500  ft.  from 
which  the  schedule  speed  14.28  m,  p.  h.  can  be  calculated.  If 
the  power  is  shut  off  at  the  time  t  =  30  the  coasting  curve  is 
longer  and  consequently  the  schedule  speed  is  less.  This  is  shown 
by  the  curves  0,  M,  P.  H.  P,  of  the  same  sheet. 
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rived  from  Curve  Sheet  7  and  are  tabulated  in  Table  A.  The 
first  row  of  figures  in  this  table  corresponds  to  the  time  up  to  the 
point  M  on  the  speed  curves  where  all  the  resistance  is  cut  out 
The  succeeding  rows  correspond  to  the  values  30,  60,  90,  etc., 
x  on  Curve  Sheet  7. 

The  first  column  gives  the  time  elapsed  since  the  starting,  and 
is  derived  by  multiplying  each  value  of  x  X  0  and  adding  the  result 
to  the  initial  value  of  t  (7.5  sec.)  given  at  the  top  of  the  column. 

The  second  column  gives  the  speed  read  from  the  velocity 
curve. 

The  third  column  gives  the  distance  traversed,  read  from  the 
distance  curve  and  added  to  the  initial  value  of  distance  3670  0  or 
82^  ft. 

The  fourth  column  gives  the  energy  expended,  read  from  the 
energy  curve  and  added  to  the  initial  value  522  0  or  11.75  watt- 
hours. 

Now  let  us  assume  that  the  power  is  shut  off  at  any  one  of 
these  points  and  the  car  is  allowed  to  "coast"  and  finally  braked 
and  brought  to  rest  at  a  distance  of  1500  ft.  from  the  starting 
point.  We  will  assume  the  frictional  retardation  (b)  is  .2,  cor- 
responding to  18.2  lbs.  per  ton,  and  the  braking  retardation 
(c)  is  1.65,  corresponding  to  150  lbs.  per  ton.    Knowing  from 
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The  successive  straight  lines  starting  from  the  acceleration 
curve  on  this  sheet  show  the  effect  of  shutting  off  power  and  be- 
ginning coasting  at  the  successive  times  shown  in  Table  A  and 
the  schedule  speed  calculated  from  the  intercepts  on  the  base 
line  are  tabulated  in  the  fifth  column  of  that  table. 
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Values  of  V  and  d  at  the  time  t  —  7.5  give  imaginary  values 
of  z,  showing  that  the  car  would  not  cover  1500  ft.  if  allowed  to 
drift  from  this  point. 

As  said  above,  the  fourth  column  of  Table  A  gives  the  energy 
expended  per  ton  up  to  the  time  under  consideration.  If  the  power 
is  shut  off  at  this  point,  this  represents  the  total  energy  used  in 
traversing  1500  ft.;  multiplying  this  by  3.52  gives  the  energy  ex- 
pended per  ton  for  traversing  1  mile.  The  sixth  column  of 
Tabic  A  gives  the  watts-hours  per  ton  mile  thus  calculated. 

(a  =  1).    Let  us  now  assume  this  equipment  geared  for  a 
higher  speed  and  lower  horizontal  effort,  so  that  at  its  rated  load 
it  will  develop  an  acceleration  0=1.    Since  the  horse-power  of 
the  equipment  is  the  same  as  before,  we  have  from  formula  (18) 
P  =  .182  (o  +  b)  ax 
6  =  .182  (1.2)  P  100 
P  =  .277 

The  results  of  this  are  tabulated  in  Table  B  and  illustrated  in 
the  "speed-time  curves,"  for  a  —  1.  The  values  in  the  Table 
B  are  derived  from  Curve  Sheet  8,  as  those  in  Table  A  were  from 


ing  the  schedule  speed.   Two  or  three  points  are  worth  noting  on 

these  curves. 

(a)  .  The  watt-hours  per  ton  mile  vary  from  about  50  to  200, 
according  to  the  character  of  the  acceleration  and  amount  of  the 
drifting. 

(b)  .  The  energy  is  a  minimum  at  the  "no  braking"  point, 
which  is  the  minimum  speed  and  increases  with  the  speed  slowly 
at  first  but  quite  sharply  as  we  approach  the  "no  coasting"  point. 
This  is  to  be  expected,  as  the  higher  values  represent  greater  losses 
in  brake  friction. 

(c)  .  The  a  =  2  curve  is  shown  throughout  nearly  its  whole 
length  from  the  "no  braking"  point  to  the  "no  coasting"  point. 

The  a  =  1  curve  is  shown  from  the  beginning  of  the  motor 
curve  to  the  "no  coasting"  point. 

The  a  =  3  curve  is  shown  only  a  short  distance  up  from  the  no 
braking  point.  It  would  be  interesting  to  carry  the  curve  further 
and  see  its  character  at  higher  schedule  speed. 

(d)  .  Comparing  the  a  =  1  curve  and  the  a  =  2  curve  it  ap- 
pears the  average  watts  expended  per  ton  mile  with  an  initial 
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Curve  Sheet  7.  It  will  be  seen  that  only  a  few  readings  are  pos- 
sible, as  beyond  t  =  33  sec.  we  get  negative  values  of  y.  The 
"speed-time  curves"  show  that  this  means  nearly  all  the  time  is 
spent  in  acceleration  up  to  the  motor  curve  and  in  braking  down 
from  it. 

(o  =  3).  Let  us  now  assume  the  equipment  geared  for  a  low 
speed  and  high  horizontal  effort,  so  that  at  its  rated  load  it  will 
give  an  acceleration  a  =  3.  Again,  from  equation  (18)  we  de- 
rive the  value  of  p  =  .103  and  from  Curve  Sheet  6  we  derive  the 
values  of  distance,  energy,  etc.,  shown  in  Table  C.  Here,  again, 
we  are  limited  to  only  a  few  readings,  as  those  below  t  =  15.8 
sec.  give  imaginary  values  of  ~,  showing  that  the  car  would  not 
run  1500  ft.  if  power  were  shut  off  below  this  point.  I  have  not 
attempted  to  carry  the  curves  much  beyond  the  points  shown  on 
Curve  Sheet  6.  It  would  be  interesting  to  study  the  results  in  this 
case  beyond  this  point,  but  the  readings  we  have  are  sufficient  to 
show  the  character  and  relations  o>  the  curves. 

We  are  now  in  a  position  to  answer  the  question  we  started  to 
investigate,  as  to  the  relative  amounts  of  energy  used  by  operat- 
ing with  different  accelerations.  We  have  the  data  in  the  fifth 
and  sixth  column  of  each  table  from  which  to  plot  the  relation 
between  schedule  speed  and  energy  expended  for  the  different 
rates  of  acceleration.  This  has  been  done  on  the  sheet  of  "energy 
and  speed  curves."  The  curves  on  this  sheet  show  for  any  given 
initial  acceleration  the  effect  on  the  energy  consumption  of  in- 
troducing more  or  less  coasting  in  operation  and  thereby  modify- 


4 

acceleration  a  =  1  is  nearly  100  per  cent  greater  than  the  watts 
expended  with  an  initial  acceleration  of  a  =  2  with  the  same 
starting  currents  and  the  same  schedule  speeds. 

The  a  —  2  curve  shows  an  expenditure  of  energy  about  10  per 
cent  greater  than  the  a  =  3  curve  for  the  same  schedule  speed. 
Whether  these  curves  would  continue  to  be  approximately  parallel 
to  each  other,  or  whether  as  the  a  —  3  curve  approached  the  "no 
coasting"  point  it  would  cross  the  a  =  2  curve,  can  only  be  de- 
termined by  carrying  the  curves  of  Curve  Sheet  6  to  higher  values. 
It  is  evident  from  an  inspection  of  the  "speed-time  curves"  for 
the  two  cases  that  it  would  not  be  possible  to  attain  the  same 
maximum  schedule  speeds  with  the  a  =  3  curve  as  with  the  a  —  2 
curve. 

The  conclusion  which  this  investigation  appears  to  indicate  is 
that  in  this  particular  case  the  higher  acceleraton  is  the  most 
economical,  not  only  in  power  house,  but  on  equipment.  You 
will  note  that  we  have  assumed  in  every  case  that  we  have  the 
same  equipment,  and  it  is  started  with  the  same  starting  current, 
but  in  one  case  is  geared  for  a  high  speed  and  in  the  other  for  a 
low  speed,  and  the  curves  show  that  at  the  same  schedule  speeds 
the  average  power  consumption  is  less  for  the  higher  rate  of  ac- 
celeration. 

As  I  understand  Dr.  Hutchinson's  paper,  his  general  conclu- 
sions are  directly  opposed  to  this,  at  which  I  have  arrived.  He 
is  more  familiar  than  I  am  with  the  methods  and  reasoning  of  his 
paper  and  may  be  able  to  point  out  the  difference  in  our  assump- 
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tions  or  reasoning  which  has  led  to  this  apparant  discrepancy.  I 
started  to  follow  out  this  investigation  with  the  intention  of  test- 

Table  A 


a  =  2 

P  =  15.0         L  = 

1500  ft. 

Time 
Seconds 

Speed  m.p.h. 

Distance 
Feet 

Energy  w.-h. 

Schedule 
Speed  m.p.h. 

W.-h.  per  Ton 
Mile 

7.5 
12.0 
16.5 
21.0 
25  5 
30.0 
34.5 

15.0 
19.5 
21.6 
22.8 
23  8 
24.7 
25.35 

82.5 
195.0 
330.0 
472.0 
622.0 
792.0 
982.5 

11.75 

17.4 

21.3 

24.4 

27.1 

30.0 

32.45 

l6"05 
12.36 
13.16 
13  65 
14^02 
14.28 

6l".7 
75.0 
86.0 
95  5 
10&0 
114.2 

Table  B 

a  =  I 

P  =  .277              L  r-. 

1500  ft. 

Seconds 

Speed  m.p  h. 

tDistance 
Feet 

Energyw.-h. 

Schedule 
Speed  m.p.h. 

W.-h.  per  L  on 
Mile 

27.7 

31.85 

36.0 

27.7 
31.0 
33.0 

565 
756 
947 

43.6 
50.9 
55.9 

13  05 

14^0 

14.15 

153  5 
179.0 
196  7 

Table  C 

«  =  3 

P  =  .103          L  = 

1500  ft. 

lime 

Seconds 

Speed  m.p.h. 

Distance 
Feet 

F.nergy  w.-h. 

Schedule 
Speed  m.p.h. 

W.-h.  per  Ton 
Mile 

3.44 
15.80 
17.86 
19.92 

10.3 
17.92 
18.5 
19.0 

26 
281 
334 
392 

5.38 
14.6 
15.66 
16.71 

8~48 
10.27 
11.1 

50"7 
55.1 
58.8 

ing  the  convenience  of  working  from  his  formulae  and  curves  and 
trust  that  the  results  are  of  sufficient  interest  to  warrant  me  in 
contributing  them  to  this  discussion. 


N.  YV.  STORER'S  DISCUSSION  OF  MR.  POTTER'S  PAPER* 
In  Mr.  Potter's  able  paper  on  the  "Selection  of  Electrical 
Motors  for  Railway  Service,"  he  has  made  some  statements 
which,  as  Dr.  Hutchinson  remarked,  can  hardly  be  considered 
otherwise  than  as  a  criticism  of  the  method  of  rating  railway 
motors  which  was  proposed  by  the  writer  and  adopted  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  I  am  very 
glad  the  subject  has  been  brought  up  by  one  who  is  so  well  quali- 
fied to  discuss  railway  motors,  and  to  feel  that  while  there  are 
some  minor  points  of  difference,  on  the  larger  questions  of  motor 
selection  we  are  in  substantial  agreement.  The  idea  of  determin- 
ing the  fitness  of  a  motor  for  a  certain  service  by  means  of  a 
continuous  shop  test  at  a  current  giving  the  average  copper  loss 
and  at  a  voltage  giving  the  average  core  loss  was  presented  by  the 
writer  in  the  Street  Railway  Journal  of  January,  1901,  and  was 
supplemented  by  another  article  in  the  November  number  of  the 
same  paper.  But  in  order  to  place  the  matter  clearly  before  the 
Institute,  a  brief  statement  as  to  the  method  proposed  is  neces- 
sary. First,  let  it  be  understood  that  it  is  not  so  much  a  method 
of  rating  as  a  method  of  stating  the  service  capacity  of  railway 
motors. 

It  is  rather  unfortunate  that  the  old  method  of  rating  railway 
motors  in  terms  of  the  output  it  will  develop  for  one  hour  should 
have  been  brought  into  the  present  discussion,  and  especially  that 
it  should  have  been  defended  as  a  means  of  serving  the  commercial 
necessity  for  a  relative  measure  of  capacity  between  different 
motors.  The  defects  of  this  method,  not  only  for  finding  the  serv- 
ice capacity  of  a  motor,  but  as  a  means  of  comparing  two  motors 
commercially,  are  very  well  known,  and  every  argument  which  has 
been  brought  up  against  the  method  of  comparing  motors  on  the 
basis  of  their  continuous  capacity  at  lower  voltages  applies  with 
double  force  to  the  old  method  of  rating.  The  one-hour  test 
represents  no  condition  of  service,  and  the  comparison  of  two 
motors  on  the  basis  of  the  load  that  each  will  carry  for  one  hour 
at  the  normal  voltage,  with  a  certain  rise  of  temperature  by 
thermometer  measurement,  is  obviously  very  inadequate  and  mis- 
leading. It  may  be  granted  that  this  one-hour  rating,  by  being 
well  known,  does  afford  a  kind  of  comparison,  or  an  indistinct 
idea  as  to  the  size  of  the  motors  under  consideration.  It  affords 
an  idea  as  to  the  limits  of  commutation  that  may  be  expected,  and, 
therefore,  as  to  the  momentary  load  allowable,  but  it  cannot 
give  an  adequate  idea  as  to  the  continuous  load  which  the  motor 

*  Forming  part  of  the  discussion  on  Dr.  Hutchinson's  paper  at  the  meeting 
of  the  American  Institute  of  Electrical  Engineers,  but  contributed  after 
adjournment. 


will  safely  carry  in  regular  service.  In  his  discussion  of  Dr. 
Hutchinson's  proposition,  that  a  railway  motor  will  carry  its 
rated  output  one-fourth  of  the  time,  Mr.  Potter  has  given  ex- 
cellent reasons  to  show  that  the  commercial  rating  is  not  a  safe 
criterion  to  follow  in  selecting  a  motor,  in  the  fact  that  motors 
differ  so  much  in  losses  and  radiating  capacity.  In  addition  to 
this,  the  measurement  of  temperature  by  thermometer  method  is 
misleading.  A  test  of  one  hour  is  of  too  short  duration  for  the 
motor  to  reach  its  maximum  temperature,  and  the  inside  of  the 
coils  will  be  relatively  much  hotter  than  the  outside.  In  street 
railway  motors  the  ratio  between  the  rise  of  temperature  in  the 
field  coils  by  resistance  and  by  thermometer  methods  varies  be- 
tween 1.25  and  2,  depending  on  the  number  of  turns  of  wire  and 
the  kind  of  insulation.  If  the  armature  is  unventilated,  there  may 
be  nearly  as  great  a  difference  there.  For  this  reason  the  tempera- 
ture should  be  measured  by  resistance  method.  Again,  the 
distribution  of  losses  between  the  iron  and  copper  may  be,  and 
probably  will  be,  entirely  different  in  the  one-hour  test  from  what 
it  would  be  in  actual  service.  This  will  give  an  improper  dis- 
tribution of  temperature  rise,  so  that  if  the  motor  is  designed 
to  give  the  same  rise  in  temperature  in  the  fields  as  in  the  arma- 
ture on  a  one-hour  run,  it  will  be  found  that  in  regular  service 
the  field  coils  will  be  overworked,  while  the  armature  will  be 
comparatively  cool.  But  it  is  unnecessary  to  discuss  the  one-hour 
rating  further;  its  defects  are  so  well  known  that  few  engineers 
now  attempt  to  select  a  motor  for  any  service  on  that  basis. 

Now  the  question  is.  If  this  method  of  rating  does  not  meet  the 
requirements  for  a  measure  of  the  service  capacity  of  the  motor, 
of  what  use  is  it?  If  it  does  not  correctly  define  the  service 
capacity  of  the  motor,  it  is  obviously  incorrect  to  compare  motors 
on  that  basis.  It  is  certainly  necessary  that  there  should  be  some 
method  of  comparing  two  motors  on  the  basis  of  service  capacity, 
and  such  a  comparison  must  be  made  as  simple  as  possible.  It 
was  to  meet  this  condition  that  the  writer  proposed  a  comparison 
of  the  carrying  capacity  of  railway  motors  on  the  basis  of  the 
currents  which  they  would  carry  at  300  volts  and  400  volts.  Mr. 
Potter  agrees  "that  the  equivalent  heating  or  reproduction  of  a 
given  service  by  running  a  motor  with  a  current  giving  an  equiva- 
lent copper  loss  and  at  the  voltage  giving  the  average  core  loss 
would  be  convenient  and  correct,  providing  the  effective  amperes 
of  the  given  service  are  determined  and  applied  at  the  proper 
voltage." 

The  question  is,  then,  whether  it  is  correct  to  compare  the 
motors  on  a  basis  of  their  continuous  current  capacity  at  a  definite 
voltage.  Mr.  Potter  has  discussed  this  at  considerable  length  and 
his  chief  objection  is  found  in  his  statement  that  different  motors 
when  properly  geared  for  a  given  service  may  show  considerable 
variations  in  the  equivalent  currents  and  voltages  necessary  to  re- 
produce that  sen  ice.  This  statement  is  substantiated  by  a  table 
showing  the  equivalent  current  and  voltage  for  a  certain  schedule 
for  four  different  motors.  This  shows  maximum  variation  in  cur- 
rent from  25.9  amps,  to  32.4  amps.,  and  for  the  same  motors  a 
variation  of  from  310  volts  to  372  volts;  the  other  two  motors 
are  very  close.  The  statement  is  made  that  the  motors  are  prop- 
erly geared  in  each  case  for  the  service,  but,  as  there  are  different 
ideas  concerning  the  selection  of  gears  for  motors,  it  may  be  per- 
tinent to  inquire  upon  what  basis  the  selection  of  gears  was  made; 
whether  the  gears  were  selected  to  secure  the  highest  efficiency 
or  the  lowest  losses  in  the  motor,  to  allow  a  certain  fixed  time  and 
distance  for  coasting,  to  allow  a  certain  margin  for  increased 
speed,  or  upon  some  other  basis.  With  this  table  there  is  not  suf- 
ficient data  to  put  it  on  a  firm  footing  before  the  Institute.  It  is 
quite  certain,  from  an  inspection,  however,  that  if  the  motor  which 
requires  35.9  amps,  at  310  volts  were  geared  for  a  lower  speed, 
that  both  the  ampefes  and  voltages  would  approach  nearer  to 
those  of  the  other  motors,  and  if  the  motor  which  requires  32.4 
amps,  at  372  volts  were  geared  for  a  higher  speed,  the  result 
would  be  to  bring  its  current  and  voltage  closer  to  those  of  the 
other  two  motors.  This  is  in  line  with  the  statement  that  "the 
above  current  and  voltage  would,  of  course,  vary  with  different 
percentages  of  coasting."  A  further  inspection  of  this  table  in- 
dicates that  the  motors  were  geared  for  a  much  lower  speed  than 
is  allowable  to  secure  the  usual  margin  for  making  up  time.  It 
indicates  a  much  lower  margin  than  is  allowed  in  almost  any  com- 
mercial service.  But,  even  with  the  Rear  ratios  assumed,  it  is 
practically  certain  the  average  core  loss  would  be  reproduced  by 
a  voltage  of  300  or  less,  if  any  time  is  allowed  for  series  run- 
ning or  longer  stops,  which  are  inevitable  in  any  street  railway 
service.  The  voltages  of  300  or  400  were  selected  by  the  writer 
as  representing  the  average  requirement  for  city  and  suburban 
service  only  after  a  considerable  number  of  tests,  all  of  which 
showed  the  equivalent  voltage  on  the  motors  in  city  service  to  be 
below  300.  They  were  selected  as  meeting  practically  all  re- 
quirements because  the  influence  of  the  voltage  on  the  tempera- 
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ture  rise  of  the  motor  in  the  continuous  tests  were  comparatively 
small.  This  may  be  seen  from  the  slight  difference  in  the  current 
capacity  of  the  motors  for  300  volts  and  400  volts.  Where  the 
current  capacity  has  been  determined  by  the  maximum  rise  in 
temperature,  as  measured  by  resistance  method,  of  100  degs.  C,  in 
the  shop  test,  it  has  repeatedly  been  found  that  a  difference  of 
33  I-3  per  cent  in  voltage  is  balanced  by  a  difference  of  only  about 
S  per  cent  in  current.  There  will  undoubtedly  be  very  small  dif- 
ferences in  the  equivalent  current  and  voltages  of  different  motors 
for  the  same  service  as  there  are  undoubtedly  slight  differences 
in  the  efficiency  and  th'e  speed  curves  of  motors.  But  the  dif- 
ferences will  be  so  slight  as  to  be  negligible,  and  this  continuous 
test,  while  giving,  in  the  simplest  form,  the  service  capacity  of  rail- 
way motors,  is  the  only  accurate  and  rational  method  yet  pro- 
posed of  comparing  the  service  capacity  of  two  railway  motors 
by  a  shop  test. 

A  further  statement  is  made  that  this  method  of  rating  assumes 
that  the  temperature  rise  and  distribution  of  temperatures  of  a 
motor  tested  on  the  stand  will  hold  good  under  service  condi- 
tions. The  method  does,  indeed,  assume  that  the  relative  rise  in 
temperature  in  field  and  armature  is  the  same  on  the  stand  as  in 
service,  but  it  is  a  little  surprising  to  see  a  repetition  of  the  state- 
ment that  the  temperatures  have  been  assumed  to  be  the  same. 
This  objection  was  fully  covered  in  the  writer's  article  in  the 
November  number  of  the  Street  Railway  Journal  by  a  quota- 
tion from  one  of  the  circulars  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  as  follows: 

"Owing  to  the  improved  ventilation  which  is  secured  when  the 
motors  are  under  a  moving  car,  the  actual  rise  of  temperature  in 
service  with  this  current  would  probably  not  exceed  55  degs.  C. 
by  the  thermometer,  instead  of  75  degs.  C,  as  obtained  in  the 
shop." 

The  temperature  rise  of  a  motor  in  service  will  certainly  be  less 
than  when  run  with  the  same  average  losses  in  a  shop  test.  Just 
how  much  less  will  depend  on  the  schedule  speed,  the  number 
and  duration  of  stops,  the  conditions  of  the  weather,  etc.,  but  for 
average  service  the  temperature  rise  of  the  motor  will  be  about 
25  per  cent  less  than  in  the  shop  test.  It  is  quite  true  that  a 
higher  schedule  speed  with  the  accompanying  long  runs  will  cool 
the  motor  more  than  a  slow  speed  with  a  large  number  of  stops, 
but  unless  the  duration  of  the  stops  occupies  a  far  larger  propor- 
tion of  the  time  than  is  usually  the  case  in  any  street  railway  serv- 
ice, the  temperature  rise  of  the  motor  should  always  be  lower  than 
when  run  with  the  same  average  losses  in  the  shop.  In  this  con- 
nection it  must  be  understood  that  the  greater  the  number  of 
stops  the  lower  will  be  the  equivalent  voltage  and  the  less  will  be 
the  iron  loss,  so  that,  while  the  rate  of  radiation  of  heat  is  less  for 
a  great  number  of  stops,  the  decrease  in  core  loss  will  counter- 
balance it  and  the  temperature  rise  will  be  about  the  same  as  if 
run  at  a  higher  equivalent  voltage  and  speed. 

The  statement  has  been  made  that  experience  has  shown  the 
desirability  of  determining  the  losses  and  consequent  heating  of 
the  field  and  armature  independently  for  each  particular  case. 
This  is  quite  true  for  the  designers  of  motors,  but  what  the 
practical  engineer  needs  is  to  know  the  safe  load  that  a  motor 
will  carry,  and  the  question  as  to  the  exact  rise  in  temperature  of 
the  different  parts  of  the  motor  rarely  enters  into  the  question.  It 
is  the  maximum  temperature  that  limits  the  capacity  of  the  motor. 

The  method  of. determining  the  temperature  rise  of  the  different 
parts  of  the  motor  by  means  of  the  watts  loss  in  each  part  and  the 
ratio  between  armature  and  field  loss  is  an  excellent  one,  although 
it  would  be  more  nearly  correct  if  the  constants  were  plotted  in 
terms  of  ratio  between  I2  R.  and  iron  losses,  instead  of  the  ratio 
between  so-called  field  and  armature  losses,  since  it  is  a  fact  that 
a  part  of  the  iron  loss  in  a  railway  motor  is  in  the  pole  face  in- 
stead of  being  altogether  in  the  armature. 

The  method  of  obtaining  the  temperature  constants  for  the  field 
and  armature  by  means  of  a  series  of  car  tests,  made  under  all 
possible  schedules  and  conditions  of  service,  is  laborious  in  the 
extreme,  and  it  seems  to  me  unnecessarily  so.  Car  tests  are 
necessary  for  a  determination  of  the  ratio  between  the  tempera- 
ture rise  in  shop  and  in  service  for  different  schedules  and  other 
conditions,  but  when  this  ratio  is  determined  for  one  motor  it 
should  be  practically  the  same  for  other  motors  tested  under  the 
same  conditions,  especially  if  the  motors  are  completely  enclosed, 
as  they  are  in  a  majority  of  cases.  The  constants  may  easily  be  ob- 
tained in  shop  tests,  where  the  distribution  of  losses  may  be  ab- 
solutely determined,  and  the  distribution  of  temperature  rise  will 
be  practically  the  same  as  in  service. 

I  heartily  concur  with  Mr.  Potter  in  the  statement  that  the 
equivalent  current  and  voltage  should  be  determined  as  far  as 
possible  for  each  case,   At  the  same  time  I  submit  that  street  rail- 


way motors  should  be  compared  on  the  basis  of  their  continuous 
capacity  in  shop  tests,  which  should  also  meet  the  requirements 
for  a  simple  measure  of  their  service  capacity. 

Mr.  Scott's  remarks  on  the  inertia  of  the  rotating  parts  of  a 
train  are  valuable,  as  they  plainly  show  the  inaccuracies  to  be 
found  in  car  tests.  He  admits  that  the  fly-wheel  effect  is  there,  but 
the  deductions  he  makes  from  the  fact  that  the  tests  did  not  show 
it  are  most  surprising.  The  statement  that  it  might  prove  to  be 
a  "positive  benefit  to  have  a  larger  armature,  and,  therefore,  store 
more  energy,"  has  absolutely  no  foundation  theoretically.  It  is 
admitted  that  the  rotating  parts  of  a  train  possess  energy,  by 
reason  of  their  rotation.  This  energy  they  must  receive  from  the 
line.  The  amount  of  energy  stored  in  them  is  proportional  to 
the  square  of  the  maximum  speed  attained.  The  amount  restored 
in  coasting  is  that  represented  by  the  difference  in  energy  pos- 
sessed by  them  when  the  power  is  cut  off  and  when  the  brakes 
are  applied.  The  remainder  of  the  energy,  which  is  much  the 
greater  part,  is  lost.  Therefore,  to  say  that  no  power  is  used  by  a 
train  on  account  of  the  inertia  of  the  rotating  parts  is  as  un- 
reasonable as  to  assume  that  no  additional  power  is  required  on 
account  of  the  weight  of  the  passengers. 

In  this  connection  it  is  interesting  to  note  a  statement  which  ap- 
peared in  the  Electrical  World  and  Engineer  of  Jan.  25,  in  the 
description  of  the  train  equipment  of  the  Manhattan  Railway  sys- 
tem. It  is  stated  that  the  inertia  of  the  rotating  parts  of  the  train, 
amounting  to  an  equivalent  weight  of  20  tons,  was  carefully  con- 
sidered in  calculating  the  power  required  for  acceleration. 

MR.  DODD'S  REPLY  TO  DR.  HUTCHINSON'S  CRITICISM.* 

I  had  not  intended  to  participate  further  in  the  discussion  of  Dr. 
Hutchinson's  paper,  but  some  of  the  statements  in  his  revised 
reply  to  my  original  discussion  demand  a  little  further  attention. 
Dr.  Hutchinson  agrees  that  I  have  "deduced  results  which  are 
directly  opposite  to"  his  results,  and  as  in  his  endeavors  to  explain 
that  fact  he  falls  back  on  the  plea  that  I  have  handled  his  data  and 
formula?  in  an  "incorrect  manner,"  I  wish  to  reply  to  his  criticisms. 

His  first  criticism  is  that  I  have  made  "an  arbitrary  substitution 
of  ft  100  =  a  x."  I  reply  that  this  substitution  is  perfectly  justified 
by  the  definitions  of  his  paper  and  by  the  data  of  my  problem.  From 
Curve  Sheet  5  of  the  paper,  the  speed  at  full  load  is  determined  by 
the  point  A' =  100,  Y  —  100  and  by  the  equation  "Velocity  =  ft  Y 
in  m.  p.  h.;"  therefore,  on  my  assumptions,  for  the  case,  a  =2,  ft 
100  =  15  or  ft  —  15.  In  obtaining  the  value  for  ft  in  the  other 
cases,  I  make  use  of  equation  (18).    The  equation  in  question  is 

P  =  0.182  (a  +  b)  a  x  (18) 
where,  according  to  the  definitions  of  the  paper, 

P  —  power  per  ton  developed  at  the  car  axle. 

a  =  initial  acceleration. 

b  =  coasting  retardation. 

x  =  time  in  seconds  during  which  the  acceleration  a  has  been 
acting. 

.-.ax  —  velocity  in  miles  per  hour  at  the  end  of  the  time  x. 

In  getting  an  expression  for  the  power  developed  by  the  motors 
at  their  full  load  I  assume  x  is  the  time  necessary  to  accelerate  the 
load  up  to  full-load  speed  of  the  motors,  i.  e.,  up  to  the  instant 
when  the  rheostat  is  cut  out  and  the  motors  begin  to  work  on 
'.he  motor  curve.  Therefore  ax  is  the  full-load  speed  of  the 
motors,  or  15  m.  p.  h.  The  equation  "7?  100  =  <i  x"  is  not  true  as  a 
general  equation,  and  I  have  not  used  it  as  such;  but  at  the  in- 
stant under  consideration,  when  the  motors  are  developing  their 
rated  horse-power,  the  identity  a  x  =  <  100  is  simply  a  mathemati- 
cal statement  of  my  assumption  that  the  speed  (ax),  at  the  instant 
after  the  initial  period  of  acceleration  is  completed,  is  equal  to 
the  full-load  speed  of  the  motors  ('ft  100),  and  I  have  a  perfect 
right  to  substitute  one  of  these  quantities  for  the  other. 

The  values  of  ft  thus  derived,  substituted  in  Curve  Sheets  6,  7 
and  8  of  Dr.  Hutchinson's  paper,  give  me  the  speed,  distance  trav- 
ersed, and  energy  expended  per  ton,  tabulated  in  my  tables  A,  B 
and  C.  and  summarized  in  the  curves  of  my  Fig.  4  for  the  accelera- 
tions a  =  1,  a  —  2,  and  a  =  3.  Stated  as  a  practical  problem,  I 
have  only  assumed  that  it  is  possible  to  gear  the  same  equipment 
for  a  higher  or  lower  initial  acceleration  with  the  same  full-load 
current  of  the  motors,  and  I  have  derived  from  the  formulas  of  the 
paper,  the  characteristics  of  operation  corresponding  to  the  ac- 
celerations 0=1,0=  2.  a  =  3. 

Dr.  Hutchinson  is  guilty  of  another  error  when  he  says  I  have 
"used  the  wrong  equation  to  calculate  the  input,  the  equation  (23) 
is  the  correct  one."  If  he  had  noted  my  words  he  would  have 
seen  that  I  have  nowhere  used  equation  (18)  to  calculate  the 

*  Forming  part  of  the  discussion  of  Dr.  Hutchinson's  paper  at  meeting  of 
American  Institute  of  Electrical  Engineers,  Jan,  24,  1902,  but  contributed 
after  adjournment. 
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input,  but  have  uniformly  used  it,  as  defined  in  his  paper,  to  ex- 
press the  power  developed  by  the  motors  at  the  car  axle.  It  is, 
however,  absolutely  immaterial  to  me  what  equation  I  used  to  ob- 
tain the  values  of  'ft  corresponding  to  various  values  of  a.  Any 
equation  in  his  paper  expressing  the  relation  between  these  two 
quantities  would  have  served  my  purpose  as  well.  Suppose  we  use 
equation  (23) : 

P  =  .213  (a  +  b)  'ft  X  (23) 
The  coefficient  differs  from  that  in  (18)  by  the  factor  .85  express- 
ing the  efficiency  of  the  motors,  but  the  relation  of  ft  to  a  is  ex- 
actly the  same  as  was  derived  from  equation  (18),  and  for  the  same 
equipment  I  can  derive  the  same  values  of  ft  corresponding  to  dif- 
ferent values  of  a  as  I  have  already  derived  from  equation  (18). 

I  wish  to  criticise,  in  this  connection.  Dr.  Hutchinson's  use  of 
P  in  (23)  as  expressing  input  to  the  motors,  while  the  same  symbol 
is  used  in  (18)  to  express  a  different  quantity,  the  power  developed 
by  the  motors. 

I  maintain  that  the  above  review  of  my  discussion  effectually 
disposes  of  Dr.  Hutchinson's  statements  that  I  have  incorrectly 
handled  his  formula?. 

His  only  remaining  criticism  is  in  regard  to  my  interpretation 
of  the  results  summarized  in  the  curves  of  my  Fig.  4.  While  he 
admits  the  curves  show  a  maximum  energy  consumption  with  a 
minimum  acceleration  at  the  same  schedule  speed,  he  claims  that 
"these  values  are  not  comparable,  as  they  are  obtained  under  en- 
tirely different  conditions."  On  the  contrary,  the  conditions  are 
absolutely  the  same.  We  have  assumed  the  same  equipments,  taking 
the  same  starting  currents,  the  same  length  of  run,  and  have  arrived 
at  curves  showing  the  energy  used  for  making  the  same  schedule 
speed  with  different  initial  accelerations.  He  says  my  results  only 
"show  the  difference  in  energy  required  for  more  or  less  use  of  the 
motor  curve."  I  am  perfectly  aware  that  the  increased  economy  is 
due  to  increased  use  of  the  motor  curve.  I  cannot  conceive  of  1 
variation  in  the  initial  acceleration  which  does  not  necessarily  in- 
volve a  corresponding  variation  in  the  use  of  the  motor  curve,  the 
power  of  the  equipment  and  the  schedule  speed  being  maintained 
constant.  This,  I  have  always  considered,  is  the  secret  of  the  econ- 
omy of  high  acceleration.  If,  however,  Dr.  Hutchinson  has  "elab- 
orated a  method  that  gives  the  effect  of  varying  the  initial  accelera- 
tion on  the  energy  and  motor  capacity"  and  by  which  he  can  main- 
tain the  same  amount  of  use  of  the  motor  curve  while  he  varies  the 
initial  acceleration,  and  still  make  the  same  schedule  speed  over  the 
same  length  of  run,  he  has  failed  to  develop  that  phase  of  his  in- 
vestigation very  clearly  in  his  "paper. 

In  closing  I  wish  to  say  that  I  do  not  wish  to  be  understood 
as  making  any  criticism  on  the  general  conclusion  of  his  paper, 
in  which  he  states:  "The  best  initial  acceleration  to  adopt  is  that 
acceleration  giving  the  minimum  motor  capacity."  Of  course  it 
is  understood  that  the  words  "for  a  given  schedule  speed"  are 
tacitly  assumed  in  this  conclusion.  With  that  correction,  that  is 
a  statement  which  it  did  not  require  the  array  of  figures  Dr. 
Hutchinson  has  marshaled,  to  command  the  assent  of  every  rail- 
road engineer,  whether  practical  or  otherwise. 

What  I  do  criticise  is  his  further  conclusion  that  the  lowest 
acceleration  is  the  most  economical,  or,  as  he  stated  in  his  paper, 
"the  result  is  always  that  the  energy  used  per  mile  is  less  for  the 
lower  accelerations."  It  was  this  conclusion  that  I  challenged  in 
my  "discussion,  and  I  maintain  that  by  applying  the  formula?  and 
curves  of  his  own  paper  to  a  particular  case,  such  as  would  be  met 
with  in  ordinary  operation,  I  have  proved  that  at  least  this  is  false 
as  a  general  conclusion,  and  is  not  of  universal  applicability. 



Pennsylvania  Tunnel  Bill  Signed 


Governor  Odell,  of  New  York,  has  signed  the  Stranahan  bill, 
which  allows  the  Pennsylvania  Railroad  to  construct  a  tunnel  to 
bring  its  road  into  New  York  City.  His  action  was  taken  at  the 
request  of  Mayor  Low.  The  bill  gives  the  Rapid  Transit  Com- 
mission of  New  York  City  the  power  to  grant  a  franchise  to  any 
railroad  corporation  for  constructing  and  operating  a  tunnel  rail- 
road from  a  point  within  the  city  to  a  point  within  an  adjoining 
State.  The  Commission  is  to  fix  the  route  of  said  road  and  to 
prescribe  such  regulations  as  it  may  deem  necessary  for  the  con- 
duct of  such  road.  The  grant  is  to  be  for  twenty-five  years,  and 
the  Commission  is  given  power  to  fix  the  amount  of  the  fee  which 
the  railroad  shall  pay  to  the  city.  The  bill,  however,  does  not  in 
any  way  interfere  with  the  powers  of  the  State  Railroad  Commis- 
Mon  over  the  road.  The  State  is  exempted  from  liability  for 
damages  resulting  because  of  any  act  of  omission  of  the  Rapid 
Transit  Commission. 


London's  Traction  Problems 


The  Society  of  Arts,  London,  listened  to  a  paper  by  Mr.  J.  Clif- 
ton Robinson,  March  19,  in  which  he  recited  the  history  of  the 
development  of  transportation  facilities  in  London,  the  effect  of 
legislation  in  retarding  the  extension  of  the  present  lines  and  adop- 
tion of  modern  methods,  and  the  outlook  for  the  immediate 
future. 

"Within  the  last  twelve  months  two  pressing  problems  regard- 
ing rapid  transit  have  come  prominently  before  the  public  mind, 
taking  front  rank  among  the  immediate  questions  of  the  day. 
One  of  these  is  how  the  'tangle  of  locomotion'  in  the  metropolis 
is  to  be  straightened  out  and  relieved — the  other  is  the  question 
of  a  greatly  extended  use  of  electricity  in  locomotion.  The  in- 
timate relation  between  these  subjects  is  now  universally  recog- 
nized, for  in  one  it  is  seen  we  have  the  solution  of  the  other." 

One  of  the  obstacles  that  confronts  the  electric  railway  pro- 
jector at  the  outset,  and  continues  to  bother  him  persistently 
and  consistently  throughout  his  career,  is  the  multitude  of  public 
boards  and  officials  vested  with  sufficient  authority  to  delay 
progress  on  one  pretext  or  another  and  create  confusion  by  in- 
sisting upon  the  adoption  of  ideas  not  in  harmony  with  the  general 
scheme  proposed.  The  condition  of  affairs  is  bad  enough  when 
these  officials  have  merely  supervisory  functions,  but  when 
the  enterprise  becomes  a  public  undertaking  and  is  entrusted  to 
them  it  seems  to  be  well-nigh  impossible  to  secure  anything  like 
satisfactory  results. 

"From  the  earliest  period,"  Mr.  Robinson  declares,  "I  have 
been  the  zealous  advocate  of  such  enterprises  being  in  the  hands 
of  incorporated  or  joint  stock  companies  rather  than  in  the  hands 
of  local  authorities.  There  may  be  cases — though  I  know  of  none 
— where  the  advantage  lies  the  other  way.  Even  in  the  largest  of 
our  provincial  cities  difficulties  have  already  arisen  in  the  exten- 
sion of  tramways  where  populous  districts  have  begun  to  arise 
beyond  the  civic  boundaries.  In  London,  with  which  we  are 
more  immediately  concerned,  the  argument  in  favor  of  a  company 
undertaking  such  works  is  especially  powerful.  And  I  say  this  in 
face  of  a  strong  desire  shown  in  many  places,  that  all  the  tram- 
ways here  should  be  in  the  hands  and  under  the  management  of 
the  London  County  Council.  The  Council  does  not  govern  the 
whole  of  the  metropolitan  area,  and  even  within  its  own  bounds 
it  possesses  only  a  joint  authority  with  a  multitude  of  municipali- 
ties. How  could  even  the  initial  16  miles  of  the  London  United 
have  been  brought  into  existence  and  worked  had  it  been  left  to 
any  combination  of  local  authorities  to  project,  construct  and 
work  them? 

"We  have  been,  it  is  true,  at  a  great  disadvantage  from  the 
multitude  of  local  authorities  with  whom  we  have  had  to  deal. 
But  we  have  unity  of  purpose,  and  even  the  negotiation  with 
three  County  Councils  and  thirty,  or  thereabouts,  District  and 
Urban  Councils  did  not  daunt  us.  We  knew  our  own  mind,  and 
could  consistently  throughout  pursue  one  definite  policy.  I  have 
admitted  elsewhere  that  this  "multitude  of  councilors,"  and  of 
Councils,  might  have  projected  and  constructed  each  its  own  bit 
of  line,  and  that  they  might  have  got  these  fragments  operated  as 
one  system.  Each  little  Pedlington  would  have  its  staff  of  Parlia- 
mentary agents,  engineers  and  contractors,  each  one  would  de- 
mand its  share  of  the  profit,  if  any  could  arise,  from  such  a  hug- 
ger-mugger of  ownership  and  management.  The  accounts  would 
be  voluminous,  and  their  accuracy  would  be  practically  impos- 
sible, while  the  hosts  of  officials  would  be  as  disastrous  to  the 
funds  as  a  cloud  of  locusts  would  be  to  a  green  crop. 

"At  the  present  moment  the  London  United  Tramways  system 
— already  operating,  or  under  construction  and  authorized — 
traverses  the  territory  of  the  London  County  Council,  the  Middle- 
sex County  Council  and  the  Surrey  County  Council,  while  to 
name  the  vast  number  of  subordinate  local  councils  would  be  as 
uninteresting  as  a  list  of  Homer's  heroes." 

Concerning  the  most  practical  method  of  securing  immediate 
relief  that  will  be  more  than  temporary,  Mr.  Robinson  advocated 
the  overhead  trolley. 

In  the  discussion  that  followed,  Messrs.  E.  T.  Scammel,  Alex- 
ander Siemens,  S.  Z.  de  Ferrantis,  Ernest  Benedict,  W.  M.  Mordey, 
John  Leighton,  Leon  Gaster  and  Peter  McMahon  participated, 
and  the  chairman,  Prof.  S.  P.  Thompson,  summarized  the  eve- 
ning's contributions  in  an  interesting  address.  The  remarks  made 
by  the  several  speakers  indicated  that  the  lack  of  harmony  com- 
plained of  by  the  writer  of  the  paper  was  not  confined  to  govern- 
ing bodies  and  that  the  present  condition  of  affairs  may  be  at- 
tributed in  part,  at  least,  to  the  engineers,  who  should  be  most 
interested  in  securing  united  action. 
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Meeting  of  the  New  England  Street  Railway  Club 


The  regular  monthly  meeting  of  the  New  England  Street  Rail- 
way Club  was  held  on  March  27  at  Wesleyan  Hall,  Boston. 
President  Spring  submitted  his  resignation  to  the  club  in  view  of 
his  having  accepted  an  offer  from  a  Western  road,  but  the  resigna- 
tion was  laid  upon  the  table  for  the  time  being,  and  the  meeting 
adjourned  to  hear  an  address  by  Gilbert  Hodges,  of  Boston,  upon 
"Overhead  and  Track  Construction  in  Connection  with  Inter- 
urban  Railways." 

Mr.  Hodges  said: 

"The  present  type  of  interurban  road  calls  for  a  roadbed  and 
track  as  good  as  that  of  any  steam  railroad,  and  as  its  location  is 
often  either  alongside  of,  and  independent  of.  the  highway  or  on 
a  private  right  of  way  altogether,  the  character  of  the  construc- 
tion is,  or  should  be,  quite  like  steam  railroad  work. 

"The  cars  now  in  use  will  often  weigh  40  tons  when  loaded. 
They  are  propelled  at  high  rates  of  speed,  and,  therefore,  there 
should  be  a  well-built  roadbed,  of  a  good  alignment  and  easy 
grades,  strong  and  durable  bridges  and  a  substantial  track. 

"The  evolution  of  the  rails  for  street  railways  has  curiously 
enough  followed  almost  exactly  that  of  steam  railroads,  both  as  to 
the  gradual  increase  in  weights  and  lengths.  We  have  struggled 
along  upward  from  the  30-lb.  Tee  to  70  lbs.  and  even  80  lbs., 
and  from  the  30-ft.  rail  to  the  60-ft.,  and  backward  to  the  30-ft. 
again,  as  did  our  friends  of  the  steam  roads  before  us.  We  have 
also  had  something  of  their  experience  as  to  joints.  They  started 
with  the  short  cast-iron  chair,  thence  to  the  plain  fish-bar  10  ins. 
to  12  ins.,  thence  to  the  angle-bar  ranging  from  18  ins.  to  nearly 
3  ft.,  and  back  to  the  shorter  but  more  improved  joint,  such  as  the 
continuous  or  the  Weber,  both  of  which  are  most  efficient  at  about 
24  ins.  in  length. 

"We  are  just  coming  into  line  in  the  matter  of  ties  also.  It  does 
not  seem  so  very  long  ago  to  some  of  us  when  we  were  using 
very  small-faced  ties  not  over  6  ft.  6  ins.  long,  and  these  spaced 
very  far  apart,  in  many  cases  4  ft.  and  5  ft. 

"We  have  in  our  experience  had  occasion  to  examine  a  road  in 
this  State  where  the  ties  were  found  to  lie  8  ft.  apart  throughout. 

"The  quality  of  the  tamping  material  underneath  and  around 
ties  is  receiving  more  attention  each  year,  and  on  the  best  inter- 
urban roads  good,  clean,  sharp  gravel  or  even  broken  stone  is 
being  used  for  ballast;  great  pains  is  being  taken  to  have 
plenty  of  this  ballast,  and  to  see  that  all  ties  are  well  and  thor- 
oughly tamped  to  a  good  and  solid  bearing  throughout. 

"The  electrical  connections  in  the  rails  and  other  parts  of  the 
track  which  are  intended  to  provide  a  path  for  the  return  of  the 
current  to  the  power  station  have  developed  from  the  No.  4 
galvanized-iron  wire  through  the  silicon  bronze  and  small-sized 
copper  wire  single  bonds,  with  a  supplementary  wire,  to  two  No. 
0000  or  other  large-sized  bonds  at  every  joint,  and  with  large-sized 
cross-bonds  every  few  hundred  feet,  and  the  method  of  their 
application  has  been  changed  from  the  riveting  hammer  to  the 
quietly  working  but  more  practical  pressure  riveting. 

"This.  then,  is  the  history  of  the  evolution  of  the  ancient  tram- 
way into  the  modern  well-built  interurban  track. 

"The  development  of  the  overhead  system  covers  a  very  much 
shorter  period,  going  back  only  to  about  1886  or  1887. 

"First,  there  was  a  double-trolley  wire  with  a  trolley  having 
four  wheels.  This  was  found  to  be  impracticable  and  the  single- 
trolley  wire  was  adopted,  the  contact  being  obtained  by  means  of 
the  fish  or  trolley  pole  and  single-trolley  wheel  as  now. 

"All  kinds  and  sizes  of  wires  have  been  used  for  trolley  wire, 
from  the  small  silicon  bronze  wire  to  the  large  No.  0000  figure  8 
pattern. 

"The  requirements  of  a  modern  first-class  and  fully  up-to-date 
interurban  electric  railway  as  to  the  track  and  overhead  system 
are  substantially  as  follows: 

"First,  a  location  that  will  admit  of  the  most  direct  route  with 
as  few  curves  as  possible,  and  so  laid  out  as  to  grades  as  to  make 
them  as  easy  as  possible.  In  arriving  at  this  condition,  it  has 
been  found  not  only  desirable,  but  to  be  the  best  economy,  to 
purchase  private  rights  of  way,  make  heavy  cuts  and  embank- 
ments and  build  costly  bridges  and  culverts. 

"The  cross  section  of  the  roadbed  at  subgrade  should  give  a 
full  and  sufficient  shoulder  beyond  the  ends  of  the  ties  of  not  less 
than  3  ft.  on  either  side. 

"There  should  be  provided  suitable  drains  or  culverts  under 
the  track  wherever  water  is  liable  to  accumulate,  to  prevent  wash- 
outs. 

"All  bridges  should  be  designed  by  a  competent  engineer,  and 
made  strong  enough  to  carry  a  car  weighing  40  tons  on  a  17-ft. 
wheel  base  with  perfect  safety  and  with  a  sufficient  factor  of  safety 


to  insure  the  same  to  be  done  without  any  material  tax  upon  any 
portion  of  the  structure. 

"If  the  bridges  are  to  be  of  wood  they  should  have  short  spans 
of  from  12  ft.  to  16  ft.,  and  where  several  spans  are  required  they 
would  naturally  have  either  pile  or  timber  trestle  bents.  All 
timber  entering  into  the  framing  of  a  bridge  should  be  of  long- 
leaf  Southern  pine,  of  the  best  grade  to  be  obtained  in  the  market, 
well  framed  and  thoroughly  fastened  in  every  way. 

"Where  piles  are  used  they  should  be  of  upland  white  oak  if 
possible  to  obtain  it.  Red  oak,  chestnut  oak  and  chestnut  do  not 
make  satisfactory  or  durable  piles.  No  piles  grown  in  swampy  or 
low-lying  soils  should  be  allowed,  as  they  will  generally  be  found 
to  have  a  coarse,  spoongy  wood,  which  is  sensitive  to  moisture 
and  liable  to  early  decay. 

"Great  care  must  be  used  in  the  driving  of  piles,  to  see  that 
they  not  only  reach  a  firm  foundation,  but  also  that  they  are  not 
split  or  broomed  at  the  small  end  by  injudicious  hammering. 

"This  work  should  always  be  done  under  the  inspection  of  a 
competent  engineer. 

"Where  steel  bridges  are  used  they  should  be  either  of  eye 
beams,  plate  girders,  riveted  trusses  or  pin  and  link  trusses. 

"Eye  beams  of  proper  size  and  number  may  be  used  with  safety 
and  economy  for  spans  as  high  as  30  ft.,  plate  girders  from  30  ft. 
to  100  ft  ,  riveted  trusses  from  100  ft.  to  200  ft.,  and  for  all  spans 
over  200  ft.  in  length  the  best  practice  is  to  use  what  is  known 
as  the  pin  and  link  truss. 

"All  bridge  floors  should  have  ties  not  less  than  10  ft.  long,  and 
spaced  not  further  apart  than  8  ins.  in  the  clear.  On  the  outer 
end  of  these  ties  there  should  be  a  guard  stick  between  the  ties 
and  securely  bolted  to  every  third  or  fourth  tie.  The  office  of 
these  guard  sticks  is  not,  as  is  generally  supposed,  to  prevent  a 
derailed  car  leaving  the  bridge,  for  it  is  in  such  a  position,  gen- 
erally, that  should  the  car  go  so  far  as  to  reach  it  the  tendency 
would  be  for  the  car  to  topple  over  the  side  regardless  of  this 
slight  obstruction,  but  it  is  to  serve  as  a  spacer  for  the  ties,  and  to 
keep  them  in  place  longitudinally  so  that  they  shall  not  bunch  up, 
hence  the  importance  of  their  being  gained  down  not  less  than  an 
inch  on  the  ties. 

"For  the  purpose  of  keeping  a  derailed  car  from  leaving  the 
bridge,  there  should  be  a  heavy  rail  placed  inside  each  track  rail 
and  spaced  about  8  ins.  away  from  them,  securely  spiked  and 
fastened  to  the  ties. 

"These  rails,  if  properly  spaced,  will  permit  of  a  car  dropping 
between  them  and  the  track  rail,  and  will  generally  keep  the  car  in 
that  position,  thus  carrying  it  along  in  the  direction  of  the  track 
and  preventing  its  leaving  the  bridge  or  striking  the  trusses. 

"Guard  rails  should  extend  for  a  distance  of  not  less  than  60  ft. 
from  each  end  of  the  bridge  and  then  be  brought  to  a  point  at  the 
center  of  the  track. 

"No  bridge,  however  small,  should  be  without  a  protection  of 
this  kind. 

"Assuming  that  the  roadbed  has  been  carefully  graded  and 
brought  to  subgrade,  the  drains,  culverts  and  bridges  built,  we 
then  come  to  the  work  of  track-laying. 

"On  the  subgrade,  as  prepared,  are  laid  the  ties,  which  should 
be  not  less  than  6  ins.  x  6  ins.  x  8  ft.,  of  good,  sound  chest- 
nut if  possible  to  obtain.  Ties  should  be  hewn,  in  preference  to 
sawed,  and  should  be  straight  and  lay  level  and  true  on  their  beds. 
They  should  be  spaced  not  more  than  2  ft.  on  centers. 

"To  these  ties  are  spiked  the  rails,  which  should  be  of  a  good 
section  of  T-rail,  weighing  not  less  than  60  lbs.  to  the  yard.  Most 
interurban  roads  use  70  lbs.,  and  some  use  75  lbs.  and  even  80  lbs. 

"These  rails  should  be  30  ft.  in  length  and  should  have  an  im- 
proved joint,  such  as  the  continuous  or  the  Weber  joint.  Joints 
need  not  be  over  24  ins.  long  if  of  either  of  the  two  kinds 
mentioned,  as  too  long  a  joint  is  as  much  of  a  detriment  to  track 
as  too  short  a  one. 

"These  joints  may  be  laid  either  squarely  across  the  track  or 
they  may  be  staggered  or  broken,  as  desired.  The  discussion  on 
this  question  is  still  going  on  and  each  side  has  many  sponsors. 

"An  allowance  for  contraction  and  expansion  should  be  made 
at  e^ery  point,  usually  about  one  eighth  of  an  inch  for  every  30-ft. 
rail  laid  at  the  average  temperature.  The  spikes  should  be  5J/2 
ins.  x  9-16  in.  and  of  the  best  quality  of  tough  material.  There 
should  be  four  spikes  to  each  tie:  those  on  the  inside  so  driven 
that  they  do  not  come  directly  opposite  those  on  the  outside  of  the 
rail;  very  careful  and  thorough  driving  is  quite  essential. 

"In  placing  the  joint  plates  in  position,  care  should  be  taken 
that  they  have  a  good  bearing  upon  the  rail,  the  nuts  screwed  up 
on  the  outside  and  the  whole  joint  made  rigid  and  firm.  Care 
should  be  taken  to  have  gage  lines  of  the  two  rails  coincide  at  all 
joints. 

"After  the  rails  have  been  spiked  to  the  ties  to  a  true  gage,  the 
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ballast  should  be  put  in  place.  This  ballast  should  consist  of 
good,  clean,  sharp  gravel  or  of  broken  stone  of  a  suitable  size, 
and  should  have  a  depth  of  2  ft.  and  extend  for  at  least  2  ft.  beyond 
the  ends  of  the  ties. 

"In  bringing  the  track  to  its  proper  surface  and  alignment, 
shovel  tamping  may  be  allowed,  but  no  shovel  tamping  should 
ever  be  allowed  on  finished  work.  After  the  track  has  been 
thoroughly  tamped,  the  ballast  should  be  rounded  off  on  the 
sides  and  the  entire  roadbed  left  in  a  neat  and  smooth  condition. 

"When  the  track  has  been  made  secure  in  true  line  and  surface, 
the  electrical  connections  may  be  made.  All  holes  for  electrical 
connection  should  be  carefully  drilled,  and  they  should  be  reamed 
out  or  otherwise  made  bright  and  clean  throughout  their 
perimeter,  immediately  before  the  bond  is  applied. 

"There  should  be  two  rail-bonds  of  not  less  than  0000  capacity 
each  at  every  joint;  and  cross-bonds  of  the  same  capacity  should 
be  put  in  place  once  in  every  300  ft.  These  bonds  should  not  be 
applied  by  hammer  riveting,  but  should  be  put  in  place  by  pres- 
sure either  of  screws  or  by  hydraulic  pressure  to  insure  the  best 
possible  contact. 

"We  are  free  to  say  that  the  track  return  on  electric  railways  has 
so  far  not  proven  to  be  entirely  satisfactory.  Various  attempts 
have  been,  and  some  are  now  being,  made  to  discover  a  more 
practical  and  more  reliable  means  of  carrying  the  current  by  the 
joints,  but  so  far  it  does  not  appear  that  any  better  means  have 
been  devised  than  that  described  herein,  and,  therefore,  with  the 
knowledge  that  the  best  we  have  is  not  absolutely  certain  to  keep 
up  the  voltage  a  long  distance  from  the  sources  of  power,  it  is 
evidently  wise  for  us  to  use  the  best  methods  and  best  appliances 
that  have  so  far  been  found. 

"All  curves  of  500-ft.  radius  or  less  should  be  well  guarded,  not 
with  another  rail  or  other  makeshift,  but  by  either  a  bolted-on 
Z-guard  or  by  a  rolled  guard  rail. 

"On  curves  of  very  short  radius  both  rails  should  be  guarded, 
and  wherever  it  is  possible  all  curves  should  be  well  elevated  to 
insure  the  safe  and  comfortable  passage  of  cars  at  high  speed. 
Curves  of  sharp  radii  should  be  either  compounded  or  laid  with 
spiral  or  easement  curves  at  their  ends. 

"The  turnouts  or  side  tracks  for  interurban  roads  should  have 
split  switches  of  the  Lorens  or  other  similar  pattern,  with  spring 
frogs,  and  their  leads  should  be  not  less  than  60  ft. 

"Wherever  the  car  houses  are  located,  their  switches,  curves 
and  connecting  tracks  should,  if  possible,  lead  out  of  a  side  track 
or  turnout  rather  than  out  of  the  main  line. 

"Wherever  cross  connections  are  used  in  double-track  lines, 
they  should,  if  possible,  be  what  is  known  as  trailing  cross-overs, 
that  is  so  that  cars  on  passing  on  their  proper  tracks  would  pass 
through  the  heel  of  the  switch  first. 

"To  sum  up  these  remarks  on  track  work: 

"Prepare  a  good  foundation. 

"Use  large  ties,  close  together. 

"Lay  thereon  good,  heavy  rails. 

"Have  plenty  of  good  ballast  put  in  place. 

"Make  the  best  possible  electrical  connections  and  slight 
nothing. 

"Do  not  forget  for  one  minute  that  good,  substantial,  well-laid 
track  is  a  vital  factor  in  the  economical  operation  of  a  road,  and 
is  a  large  factor  in  the  earning  capacity. 

"Next  to  the  track  work  in  the  construction  and  equipping  of 
an  electric  railway  comes  the  overhead  system. 

The  first  item  to  be  considered  in  overhead  construction  will 
naturally  be  that  of  poles.  These  should  be  of  good,  sound 
chestnut  if  possible  to  obtain,  and  unless  otherwise  restricted  by 
local  requirements.  Hard  pine  poles  are  to  be  avoided,  as  they 
are  often  very  short-lived,  and  therefore  very  expensive  to  main- 
tain, as  well  as  being  somewhat  more  costly  at  the  outset. 

"If  square  or  hexagon  poles  are  absolutely  required  within  the 
limits  of  cities  or  thickly  settled  villages,  it  will  be  found  to  be 
economical  to  obtain  good-sized  chestnut  poles  and  have  them 
sawed  to  shape,  for  they  will  have  the  longer  life.  We  know  of 
one  urban  road  in  this  State  that  now  has  large  numbers  of  this 
kind  of  poles  and  they  have  found  them  to  be  entirely  satisfactory 
so  far  as  we  have  been  informed. 

"All  chestnut  or  round  poles  designed  for'an  interurban  railway 
should  be  not  less  than  35  ft.  in  length;  they  should  finish  not 
less  than  7  ins.  in  diameter  at  the  small  end.  and  should  be  no  less 
than  10  ins.  in  diameter  7  ft.  from  the  butt,  or  large  end,  and  they 
should  be  straight  and  sound. 

"Hard  pine  poles,  if  used,  should  be  of  good,  sound,  long-leaf 
Southern  pine  10  ins.  x  10  ins.  x  35  ft.,  with  tops  not  less  than 
7  ins.  x  7  ins.  1 

"The  poles  should  be  fitted  with  two  cross-arms  to  provide 
properly  for  both  direct  and  alternating  current  transmission  wires, 
as  well  as  the  necessary  telephone  and  block  signal  circuits.  These 
cross-arms  should  be  of  such  sizes,  and  so  arranged,  as  to  meet 


the  requirements,  which  will  probably  not  be  the  same  on  any  two 
roads. 

"Generally  it  is  thought  well  to  have  one  two-pin  arm  above  and 
a  four-pin  arm  below.  It  is  hardly  necessary  to  say  that  cross- 
arms  should  be  so  placed  as  to  come  on  opposite  sides  of  adjacent 
poles  in  order  to  form  what  is  known  as  a  storm  line.  Locust 
pins  are  used  on  straight  lines,  and  iron  pins  or  guard  irons 
should  be  used  on  all  curves  or  wherever  any  unusual  strain  is 
brought  upon  the  pins 

"All  poles  should  be  well  gained  and  roofed  and  entirely  stripped 
of  bark  before  setting.  They  should  be  well  set  to  a  true  line  and 
with  sufficient  rake  to  present  a  good  appearance  when  the  line 
work  is  finished. 

"Poles  should  be  set  6  ft.  in  tht  ground  on  straight  lines  and 
at  least  7  ft.  on  curves.  The  earth  or  other  filling  should  be 
thoroughly  rammed  around  the  pole,  so  that  it  will  be  firmly 
bedded  and  held  solidly  in  place.  No  pole  should  be  placed  less 
than  5  ft.  from  the  nearest  rail,  and  no  two  poles  should  be  further 
apart  than  100  feet. 

"Some  interurban  roads  have  cross-suspension  or  span-wire 
construction  throughout,  on  account  of  the  heavy  trolley  wires 
and  the  correspondingly  heavy  overhead  material.  Where 
brackets  are  used,  the  flexible  or  Craighead  type  has  been  found 
to  be  the  best.  They  should  have  extra  heavy  brace  rods  and 
be  not  less  than  9  ft.  long.  They  should  be  securely  fastened  to 
the  poles  at  a  uniform  height  from  the  rail. 

"Spans  should  be  made  of  seven-strand  5-16-in.  wire,  all  guy 
wires  of  No.  4.  and  all  anchor  and  pull-off  wires  of  No.  6  best 
grade  of  galvanized  wire  fastened  to  the  poles  by  ^-in.  eye-bolts 
with  5-in.  thread. 

"It  is  considered  good  practice  to  have  two  trolley  wires  on 
long-distance  interurban  roads.  They  are  generally  of  large  size, 
either  000  or  ooco,  and  of  what  is  known  as  a  grooved  pattern. 
The  wire  should  be  hard-drawn,  and  of  not  less  than  95  per  cent 
conductivity.  They  should  be  strung  not  less  than  18  ft.  above 
the  rail  and  may  be  placed  higher.  Grooved  trolley  wires  are  sup- 
ported by  mechanical  clips  of  brass  or  composition,  and  of  a 
length  sufficient  to  produce  an  even  surface  for  the  wires. 

"First-class  hard  rubber  or  compressed  mica  surrounding  the 
metallic  portion  of  the  hanger  is  considered  the  best  insulation. 
The  very  best  overhead  material  that  is  made  is  none  too  good 
and  quality  and  durability  should  govern  in  the  selection  of  all 
overhead  material  rather  than  price. 

"The  feeder  and  return  wires  may  be  of  copper  or  aluminum. 
The  latter  is  very  much  lighter  than  copper;  it  is  generally 
used  at  about  61  per  cent  conductivity,  and  at  that  value  it  weighs 
about  one-half  as  much  as  copper  of  95  per  cent  conductivity. 
At  present  prices  of  copper  it  is  about  the  same  cost  for  wire, 
while  a  saving  will  be  made  in  freight,  cost  of  handling  and  labor 
of  erection.  It  is  strong  and  durable  when  in  the  form  of  a 
stranded  cable,  and  has  been  proved  for  efficiency  and  economy. 

"Where  high-tension  wires  are  to  be  put  in  place  they  should 
have  special  insulators  tested  for  the  high  voltage,  of  a  good 
design  and  reliable  manufacture. 

"These  high-tension  wires  may  be  of  No.  4  or  No.  6  B.  &  S. 
gage,  and  they  are  usually  arranged  for  a  three-phase  system. 
This  will,  however,  be  governed  by  the  types  and  the  voltages  of 
the  instruments  at  the  power  station.  All  direct-current  feeders 
should  be  tapped  to  the  trolley  wire  often  enough  to  give  a  good 
distribution  of  the  current;  this  spacing  of  taps  will  be  governed 
by  the  location  of  heavy  grades  and  the  size  and  number  of  trolley 
wires  in  use. 

"The  overhead  system  should  be  divided  into  sections  con- 
venient for  the  operation  of  the  road  and  so  obviate  the  crippling 
of  the  service  in  case  of  breakdowns,  storms  or  other  emergen- 
cies on  the  line. 

"It  is  not  necessary  to  paint  the  poles,  nor  has  any  form  of 
preservative  so  far  been  used  that  has  proved  to  be  of  much  value 
for  prevention  to  decay  at  the  ground  line.  Painted  poles,  how- 
ever, present  a  better  appearance,  and  in  the  villages  and  thickly 
settled  districts  they  will  be  found  to  be  desirable. 

"The  third-rail  system  has  for  a  number  of  years  been  in  use 
both  in  Europe  and  in  this  country,  but  until  recently  has  not 
been  used  much  for  surface  roads.  In  order  to  have  this  system 
of  practical  value  it  should  be  applied  to  such  roads  only  as  are 
largely  outside  of  the  highways  and  where  the  highway  travel  will 
not  reach  it. 

"In  other  words,  a  road  using  this  system  should  be  located  on 
a  private  right  of  way.  Of  course  this  would  not  prevent  the 
using  of  the  highways  at  terminii  or  at  important  points  en  route, 
where  the  overhead  system  would  be  necessary.  There  should, 
however,  be  long  stretches  of  road  where  the  third  rail  can  be 
safely  used  before  it  would  be  economy  or  good  judgment  to  put 
it  in  use. 

"We  have  not  had  sufficient  experience  in  third-rail  roads  to 
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warrant  going  into  details  of  construction  to  any  great  extent. 

"When  they  were  first  brought  into  use  a  hooded  or  yoke  rail 
was  used  of  a  special  pattern  which  was  costly  to  roll.  This  rail 
was  put  in  place  in  the  center  between  the  two  track  rails,  but 
has  been  superseded  by  a  T-rail  on  insulating  blocks  placed  either 
midway  between  the  two  track  rails  or  to  one  side  of  the  track,  ac- 
cording to  the  location  of  the  contact  brushes  on  the  cars. 

"The  track  construction  on  a  road  of  this  type  should  be  fully 
up  to  the  standard  of  the  road  which  we  have  just  described.  The 
overhead  system  will,  of  course,  be  done  away  with,  and  in  its 
place  a  rail  having  a  low  percentage  of  carbon,  with  the  necessary 
joints,  insulators,  cables  at  crossings  and  other  appliances,  must  be 
put  in  place. 

"When  the  third  rail  is  located  outside  of  the  track  rails,  it  has 
been  placed  about  26  ins.  away  from  the  nearest  rail  and  it  is 
elevated  above  the  track  rails  in  order  to  give  sufficient  insula- 
tion. For  this  purpose  extra  long  ties,  about  9  ft.  3  ins.,  are 
necessary  once  in  about  10  ft.  These  ties  should  have  sawed  faces 
and  be  of  such  wood  as  will  hold  bolts  or  lag  screws. 

"The  insulators,  besides  having  the  required  insulating  quality, 
should  also  have  strength  to  sustain  the  heavy  third  rail,  which 
usually  weighs  about  80  lbs.  to  the  yard.  As  before  stated,  this 
rail  should  be  of  a  stated  mixture  of  metal  and  have  an  exceedingly 
low  percentage  of  carbon,  manganese  and  phosphorus. 

"It  is  the  custom  to  provide  in  the  third  rail  sufficient  capacity 
to  carry  the  entire  current  between  sub-stations  without  any  added 
feeders,  and  on  this  account  the  bonds  at  the  joints  must  be  of  a 
capacity  to  carry  this  current,  probably  upward  of  400,000  circ. 
mil  in  most  cases.  These  joints  can  be  applied  to  the  bottom  of 
the  rails,  where  they  are  out  of  the  way  and  where  a  very  satis- 
factory attachment  can  be  made.  Under-ground  cables  are  used 
at  highway  and  farm  crossings  to  complete  the  circuit,  on  ac- 
count of  the  rail  being  broken  at  those  places. 

"In  addition  to  a  very  careful  fencing  of  the  right  of  way,  it 
will  be  necessary  to  construct  cattle  guards  at  all  points  where 
crossings  or  openings  into  the  highway  occur. 

"There  are  at  present,  in  New  England  and  vicinity,  but  two 
roads  which  use  the  third  rail,  outside  of  the  Boston  Elevated 
Railway,  which,  of  course,  is  a  purely  city  road  and  is  not  of  the 
class  now  under  consideration. 

"It  is  not  the  province  of  this  paper  to  speak  of  merits,  demerits 
or  relative  cost  of  the  several  types  of  roads,  but  we  think  there 
is  some  doubt  as  to  the  difference  in  cost  which  has  been  given 
at  times  to  the  public. 

"With  reference  to  the  general  subject  of  the  need  of  the  best, 
most  substantial  and  most  carefully  planned  roadbed,  track  and 
overhead  system  for  interurban  roads,  we  wish  to  reiterate  what 
we  have  before  said  as  to  its  importance,  its  ultimate  economy 
and  advisability  from  all  practical  points  of  view. 

"When  we  consider  that  40  miles  per  hour  will  be  the  possible 
speed  of  the  cars  upon  a  road  now  being  built  in  Massachusetts, 
which  is,  we  are  informed,  to  adopt  a  schedule  time  of  20  miles  per 
hour,  including  all  stops,  and  that  we  ourselves  have  ridden  on  a 
single-track  interurban  road  in  Ohio  at  the  rate  of  60  miles 
per  hour  for  21  miles  on  a  special  trip,  and  that  the  schedule  on 
that  road  calls  for  nearly  50  miles  in  places,  it  is  evident  that  the 
money  carefully  and  judiciously  spent  to  secure  the  very  best  con- 
struction in  all  parts  of  a  property  which  go  to  make  up  the  way 
for  the  passage  of  the  cars,  at  these  high  rates  of  speed,  is  well 
spent,  and  any  scrimping  or  saving  in  this  direction  is  not  only 
poor  economy,  but  is  the  most  unwise  policy  that  can  be  pursued. 

"It  is  a  source  of  satisfaction  to  those  who  have  long  advocated 
the  building  of  roads  in  a  substantial  manner,  and  have  endeavored 
to  have  roads  under  their  supervision  so  built,  to  see  at  last  the 
owners  and  operators  of  railway  properties  fast  coming  into  line 
and  constructing  their  roads  more  and  more  in  accordance  with 
what  is  the  best  and  most  modern  practice." 

 — 

Cast-Welding;  on  the  Kingsbridge  Road 


The  Falk  Company,  of  Milwaukee,  has  secured,  through  its 
New  York  representatives,  Wendell  &  MacDuffie,  a  contract  for 
cast-welding  the  Kingsbridge  Road  from  the  Interurban  Street 
Railway  Company,  in  behalf  of  the  Metropolitan  Street  Railway 
interests.  The  contract  calls  for  a  large  number  of  joints.  Up 
to  the  present  time  the  Falk  Company  has  cast-welded  the  fol- 
lowing lines  in  New  York  City:  The  Third  Avenue  line,  the 
Union  Railway,  Lexington  Avenue,  Twenty-Third  Street,  Colum- 
bus Avenue  and  Lenox  Avenue.  The  contract  just  awarded  is 
evidence  of  the  satisfactory  character  of  the  work  and  the  ex- 
cellent results  secured  by  the  use  of  Falk  joints. 


Boston  Subway  Hearing 


Another  hearing  on  the  proposed  Washington  Street  subway  in 
Boston  was  held  April  4  before  the  legislative  committee  on  met- 
ropolitan affairs.  Attorney  Pillsbury,  representing  the  Boston 
Elevated  Railway  Company,  stated  that  his  company  had  no 
position  to  state  until  it  knew  what  was  before  the  Legislature 
in  complete  form. 

A  substitute  to  the  Matthews  bill  was  presented  by  John  P.  Fox 
for  the  assistance  of  the  committee.  He  advocated  the,  deep-tun- 
nel plan,  and  urged  the  creation  of  a  permanent  subway  commis- 
sion in  Massachusetts,  empowered  to  construct  new  subways  as 
they  are  needed  and  to  lease  them  as  it  sees  fit.  Three  members 
are  to  be  appointed  by  the  Governor,  and  the  Mayor  and  city 
engineer  of  Boston  are  members  ex-officio.  The  commission  shall 
supersede  the  present  Transit  Commission  and  have  all  the  pow- 
ers of  that  body.  The  bill  further  provides  that  the  commission 
shall  construct  the  proposed  Washington  Street  subway  from 
Broadway  and  Washington  Street  to  Adams  or  Haymarket 
Squares  or  Causeway  Street.  Work  on  this  subway  shall  be  paid 
for  by  the  elevated  railway  company,  not  exceeding  $6,000,000,  and 
the  title  shall  be  vested  in  the  city  of  Boston.  The  company  shall 
have  the  exclusive  use  of  the  subway  for  a  term  of  not  over  forty 
years,  and  its  payment  of  the  cost  and  maintenance  charges  shall 
be  in  lieu  of  any  rental  for  the  term  of  years  fixed. 

The  commission  may  from  time  to  time  investigate  the  subject 
of  transportation  in  Boston  and  construct  any  new  subways  as 
needed.  The  cost  of  all  these  shall  be  borne  by  the  elevated  com- 
pany, but  no  new  subway  shall  be  begun  until  the  company  con- 
sents and  has  made  a  contract  for  its  use.  The  clause  relating  to 
the  taking  of  lands  and  damages  are  those  of  the  Matthews  bill. 
A  section  allows  the  commission  to  place  underground  wires  or 
pipes  in  subways,  but  the  owners  of  such  pipes  shall  pay  the  cost 
and  be  responsible  for  damages.  This  section  of  the  act  provides 
for  building  of  pipe  galleries,  allowing  the  city  to  charge  a  rental 
for  their  use  and  giving  it  power  to  order  them  into  such  galleries. 

Section  8  of  the  act  allows  the  Railroad  Commissioners  to  order 
the  removal  or  relocation  of  surface  tracks  within  1000  ft.  of  any 
subway,  and  gives  it  power  to  revoke  any  locations.  Another 
section  gives  the  city  the  right  to  appropriate  not  more  than 
$50,000  a  year  for  the  commission's  expenses. 

Upon  the  termination  of  the  existing  leases  or  leases  to  be 
made,  "except  the  deep  tunnel,"  the  commission  may  make  leases 
to  the  elevated  company  for  a  rental  of  not  less  than  4  per  cent 
of  the  cost  of  the  subway.  If  the  company  does  not  elect  to  lease 
within  sixty  days  after  being  requested,  the  commission  may 
make  leases  to  other  responsible  parties  for  not  less  than  4  per 
;ent  per  annum  for  twenty  years  or  less.  This  lease  may  be  as- 
signed to  another  corporation,  which  may  use  the  tracks  of  the 
elevated,  exclusive  of  the  deep  tunnel  and  the  elevated  tracks. 

The  commission  shall  also  construct  a  deep  tunnel  for  elevated 
trains  covering  practically  the  same  part  of  the  city  as  the  Wash- 
ington Street  subway.  It  shall  not  be  less  than  30  ft.  below  the 
surface.  The  cost  of  this  is  to  be  borne  by  the  company  in  lieu 
of  a  rental,  and  the  tunnel  shall  be  the  property  of  the  company 
The  company  is  given  power  to  build  elevated  roads  from  the 
terminals  of  the  deep  tunnel  to  its  present  elevated  structure. 
The  deep  tunnel  is  to  be  considered  a  part  of  the  elevated  system, 
and  its  control  is  to  be  placed  under  the  Railroad  Commission. 
When  the  deep  tunnel  is  in  operation  the  company  shall  discon- 
tinue the  running  of  surface  cars  in  the  existing  subways,  and  shall 
bear  the  cost  of  replacing  surface  cars. 

The  act  proposed  by  Mr.  Fox  is  to  be  accepted  by  the  Mayor  of 
Boston  and  constitutes  a  contract  by  which  the  title  to  the  sub- 
ways now  built  and  the  East  Boston  tunnel  is  vested  in  the  city. 
Mr.  Fox  stated  his  belief  in  the  safety  of  going  ahead  with  con- 
struction and  -the  undesirability  of  waiting  another  year  for  a 
special  commission  to  report  upon  the  matter.  The  deep  tunnel 
is  proposed  because  it  is  not  possible  to  build  a  four-track  subway 
near  the  surface  of  Boston's  narrow  streets. 

Mayor  Collins  then  stated  the  position  of  the  city  of  Boston  to 
be  that  when  any  new  subway  is  built  it  should  be  owned  and 
built  on  the  credit  of  the  city,  offered  for  lease  to  the  elevated 
company  or  its  successors  in  title,  and  in  case  the  elevated  road 
declines  to  take  the  lease  it  shall  be  offered  to  the  next  responsible 
corporation  or  body  of  men  who  may  undertake  to  operate  it. 
Whatever  bill  is  passed  should  be  referred  to  the  people  for  final 
decision.  The  rent  of  any  subsequent  subway  to  be  built  by  the  city 
on  its  credit  and  leased  to  anybody  should  carry  a  rental  substan- 
tially the  same  as  the  present  subway  bears — 4%  per  cent.  This  would 
provide  for  the  extinguishment  of  the  debt  and  pay  interest  and 
sinking  fund.  Mayor  Collins  advised  the  extension  of  the  present 
subway  lease  ending  in  1917  to  1927,  with  the  new  subway  lease 
expiring  then,  the  latter  date  being  the  utmost  limit.    He  further 
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stated  his  belief  that  the  relief  of  Washington  Street  by  a  subway 
similar  to  the  present  one  under  Tremont  Street  to  be  the  great 
need  in  Boston  transportation  to-day.  He  cited  the  congestion 
of  the  present  Parle  Street  station  as  an  instance  of  how  little  the 
future  growth  of  traffic  was  realized  when  the  Tremont  Street 
subway  was  planned,  and  recommended  four  or  six  tracks,  if 
necessary,  for  the  new  subway. 



London  Letter 


(From  Our  Regular  Correspondent.) 


The  directors  of  the  Oxford  &  District  Tramways  Company, 
Oxford,  at  a  recent  general  meeting  of  the  shareholders,  decided 
that  the  time  had  arrived  when  electric  traction  should,  if  pos- 
sible, be  adopted.  They  are  therefore  preparing  a  scheme  which 
will  in  due  course  be  submitted  to  the  corporation  for  approval. 

The  resignation  of  Mr.  Wharam  as  general  manager  of  the 
tramways  of  the  Leeds  Corporation  has  now  been  followed  by  the 
appointment  to  the  position  of  general  manager  of  Mr.  John  Bail- 
lie  Hamilton,  who  has  for  eight  years  been  trafhc  manager  of 
the  Glasgow  Tramways.  No  advertisements  were  given  out  for  this 
position  as  the  Leeds  Tramways  committee  have  long  had  a  desire 
to  secure  Mr.  Hamilton's  services.  Mr.  Hamilton  has  had  the 
most  valuable  kind  of  experience  in  Glasgow  and  no  better  man 
for  the  appointment  could  possibly  have  been  secured.  Having 
been  assistant  to  Mr.  Young,  of  Glasgow,  and  having  passed 
through  all  the  experiences  of  electrical  equipment  in  that  city,  he 
will  bring  to  Leeds  a  knowledge  of  electric  traction  and  traffic 
management  which  probably  could  not  be  equalled  by  any  man 
in  this  country. 

The  Kearsley  District  Council  has  recently  established  a  new 
electric  tramway  route  in  connection  with  the  systems  of  the 
Bolton  Corporation  and  the  Farnworth  District  Council.  The 
new  Kearsley  line,  which  has  recently  been  inspected  by  the  Board 
of  Trade,  will  eventually  join  the  Clifton,  Pendleton  and  Man- 
chester lines,  thereby  establishing  a  through  electric  tramway 
route  between  Bolton  and  Manchester. 

The  promoters  of  the  bill  for  the  proposed  electric  railway  be- 
tween London  and  Brighton  will  probably  have  difficulty  in  get- 
ting their  bill  passed  through  Parliament  this  year  as  there  seems 
to  be  considerable  evidence  as  to  the  non-compliance  with  the 
standing  orders  of  Parliament.  Mr.  Campion  has  been  examining 
the  allegation  and  if  he  decides  that  the  standing  orders  have  not 
been  complied  with  the  bill  will,  of  course,  be  thrown  out  of 
Parliament  for  a  year. 

The  station  at  the  Dingle  end  of  the  Liverpool  Overhead  Rail- 
way, which  was  practically  destroyed  by  fire  some  time  ago  and 
which  was  reported  in  this  column,  has  now  been  entirely  rebuilt 
of  non-inflammable  material.  The  platform  of  the  station  is  now 
composed  of  stone  and  the  side  walls  of  brick.  The  signal-box 
has  also  been  rebuilt  of  brick,  and  wood  and  inflammable  material 
have  been  as  little  used  as  possible  throughout.  A  chemical  engine 
and  automatic  fire-alarm  system  has  also  been  installed  and  every- 
thing done  to  make  the  station  as  fireproof  and  safe  as  possible. 

The  London  County  Council  have  accepted  the  supply  of  track- 
rail,  slot-rails,  conductor-rails,  fish-plates,  etc.,  from  P.  &.  W. 
MacLellan,  Ltd.,  of  Glasgow,  who  are  tendering  on  the  rails  of  a 
Belgian  firm.  The  fact  that  the  Belgian  rails  have  been  accepted 
has  given  rise  to  a  great  deal  of  sentiment  as  to  the  purchase  of 
rails  of  foreign  manufacture  as  against  placing  the  order  with 
British  manuff cturers,  even  at  a  difference  in  price  of  £10,000  to 
£11,000.  Though  many  efforts  were  made  to  induce  the  London 
County  Council  to  accept  the  British-made  tender,  they  have  de- 
cided that  it  would  be  unwise  to  sacrifice  .such  a  large  sum  of 
money  and  have  accordingly  ordered  the  Belgian  rails.  Several  of 
the  proposed  bills  for  tramways  of  the  London  County  Council 
have  been  abandoned  for  this  year,  it  having  been  proved  that 
they  do  not  comply  with  standing  orders. 

Reference  has  been  made  in  these  columns  to  the  growing  im- 
purity of  the  air  in  the  tubes  of  the  Central  London  Railway  and 
it  is  now  gratifying  to  note  that  serious  efforts  are  being  made  to 
purify  the  atmosphere.  It  is  reported  that  in  a  very  short  time 
apparatus  will  have  been  installed  by  which  the  atmosphere  in  the 
tube  will  be  completely  changed  once  every  twenty-four  hours. 

The  bill  under  which  it  is  proposed  to  incorporate  a  company 
for  the  purpose  of  constructing  a  tube  railway  under  the  Tyne 
between  North  and  South  Shields  has  been  passed  by  the  select 
committee  of  the  House  of  Lords. 

It  is  now  definitely  stated  that  the  Baker  Street  &  Waterloo 
Railway,  which  is  one  of  the  tubes  in  course  of  construction,  and 


which  was  controlled  by  the  London  &  Globe  Corporation,  has 
been  sold  to  the  Metropolitan  District  Electric  Traction  Com- 
pany, Ltd.,  for  the  sum  of  £360,000.  This  latter  company  is  the 
company  which  was  formed  by  Mr.  Yerkes  and  doubtless  the 
work  will  now  be  pushed  forward  with  all  speed,  as  there  certainly 
is  a  great  necessity  for  a  tube  railway  running  north  and  south. 
Considerable  work  has  already  been  done  on  this  tube,  but  it  has 
been  at  a  practical  standstill  ever  since  the  collapse  of  the  London 
&  Globe  Corporation. 

The  Liverpool  &  Garston  Light  Railways  has  placed  the  con- 
tract for  three  150-hp  dynamos  with  D.  Bruce  Peebles  &  Com- 
pany, of  Edinburgh. 

Good  progress  is  being  made  by  the  Wallsend  Slipway  &  En- 
gineering Company  with  the  two  large  sets  of  indicated  horse 
power  engines  on  order  for  the  Newcastle  Corporation  electrical 
extensions,  the  principal  parts  being  already  well  advanced,  which 
is  characteristic  of  the  vigor  of  the  general  manager,  Mr.  Andrew 
Laing.  The  engines  are  of  the  four-crank  triple  expansion  type, 
the  cylinders  and  cranks  being  specially  designed  to  combine  a 
good  dynamic  balance  with  a  satisfactory  torque  both  when 
working  condensing  and  non-condensing,  prior  successful  experi- 
ence with  large  marine  engines  having  been  fully  utilized  by  the  de- 
signers. It  will  be  of  great  interest  to  electrical  engineers  to  com- 
pare the  performance  of  these  engines  when  completed  with  the 
present  largest  units  of  similar  type  in  the  country,  viz.,  those  in 
the  Glasgow  Tramways  station.  From  the  records  of  some  of 
the  earlier  engines  installed  by  the  Wallsend  firm  for  electrical 
purposes  a  most  marked  improvement  in  economy  as  compared 
with  American  practice — which  is  well  represented  in  the  Glas- 
gow station — is  looked  for. 

The  General  Electric  Company,  Ltd.,  are  at  present  engaged  in 
removing  their  engineering  department  from  their  Manchester 
works  to  their  new  works  at  Witton,  where  they  will  be  able  to 
deal  with  the  largest  electrical  machinery  of  every  description. 

The  order  for  the  whole  of  the  sub-station  equipment,  re- 
quired in  connection  with  the  South  Lancashire  Tramways,  has 
been  placed  with  Witting  Bros.,  Ltd.,  electrical  engineers  and 
contractors,  of  London.  The  contract  comprises  the  complete 
electrical  equipment  of  the  two  sub-stations  at  present  arranged 
for,  together  with  some  auxiliary  machinery  for  the  power  station; 
there  will  be  three  250-kw  and  three  150-kw  synchronous  motor 
generators;  one  56-kw,  one  20-kw  and  one  35-kw  positive  feeder 
boosters;  three  8-kw  and  three  10-kw  negative  feeder  boosters; 
one  40-kw,  one  14-kw  and  one  24-kw  reversible  boosters  for  bat- 
tery charging;  and  one  240-amp.,  one  80-amp.  and  one  140-amp. 
milking  boosters,  complete  in  all  respects  with  the  necessary 
spare  parts.  The  whole  of  the  power  station  equipment,  includ- 
ing steam  generators,  condensing  plants,  cooling  tower,  cranes 
and  motor  generator,  together  with  the  equipments  of  the 
first  fifty  cars,  is  being  furnished  by  Witting  Bros.,  Ltd., 
electrical  engineers  and  contraccors,  all  this  work  being  well  in 
hand.  Altogether  the  order  for  electrical  machinery  alone 
amounts  to  11,500  hp.  Messrs.  Witting  Bros.,  Ltd.,  have  also  se- 
cured the  order  for  the  first  extensions  required  for  the  Brighton 
system.  There  will  be  ten  complete  motor  cars,  each  consisting 
of  a  Milnes  car  body  of  latest  type,  mounted  upon  a  Brush  truck, 
the  electrical  equipments  being  of  Witting  Bros,  standard  pattern 
throughout. 

A  meeting  of  Torquay  Town  Council  was  recently  held  to  con- 
sider a  recommendation  of  the  electric  lighting  committee:  "That 
this  committee,  having  reviewed  the  whole  question  of  tramways, 
is  of  opinion  that  it  is  expedient  for  the  Council  to  take  such  steps 
as  may  be  necessary  to  apply  for  a  Provisional  Order  to  authorize 
the  construction  of  tramways,  and  recommends  the  Council  ac- 
cordingly."  The  Mayor  presided. 

The  profit  of  the  City  of  Birmingham  Tramways  Company, 
Limited,  for  the  year  to  Dec.  31,  amounted  to  £66,200.  It  is  pro- 
posed to  pay  a  dividend  at  the  rate  of  5  per  cent  per  annum, 
together  with  a  bonus  of  5  per  cent  (making  10  per  cent  for 
the  year),  on  the  ordinary  shares,  to  place  £35,366  to  reserve,  and 
to  carry  forward  £2,083.  The  number  of  passengers  carried  dur- 
ing the  year  was  46,384,291,  and  the  gross  earnings  £236,057. 

One  of  the  largest  switchboard  contracts  (involving  an  expendi- 
ture of  about  £30,000)  has  recently  been  placed  with  Messrs. 
Ferranti  (Limited),  of  Hollinwood,  Lane,  for  the  Manchester 
Corporation.  This  contract  includes  a  switching  gear  for  con- 
trolling and  distributing  a  capacity  of  12,000  hp  to  be  generated 
at  the  new  Stuart  Street  station,  and  it  also  includes  complete  high 
and  low  tension  equipment^  for  ten  sub-stations,  which  are  to  con- 
tain motor  generators  for  traction  and  lighting  loads.  The  whole 
is  to  be  delivered  complete  within  nine  months. 

At  the  half-yearly  general  meeting  of  th<"  Metropolitan  District 
Railway,  Mr.  R.  W.  Perks,  M.P.,  who  presided,  regretted  that  the 
report  was  the  worst  that  had  been  presented  in  the  history  of 
the  company.   Their  position  was  a  very  serious  one,  as  there  was 
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a  loss  of  £53,000.  This  loss  he  attributed  to  the  serious  com- 
petition of  the  electric  railways  and  trams,  and  also  to  the  reduc- 
tion of  fares  which  this  competition  has  imposed  upon  them.  It 
was  not  for  him  to  explain  the  reason  why,  ten  years  ago,  they 
did  not  foresee  and  prepare  for  the  contingencies  that  had  arisen. 
However,  he  was  pleased  to  be  able  to  inform  them  that  they 
would  only  have  to  bear  the  result  temporarily,  for  they  had  suc- 
ceeded in  inducing  the  Board  of  Trade  to  give  judgment  in  their 
favor  regarding  their  dispute  with  the  Metropolitan  Railway  as 
to  the  system  of  electric  traction  to  be  installed. 

The  British  Insulated  Wire  Company,  Prescot,  Lancashire,  has 
been  awarded  the  contract  for  the  overhead  equipment  of  three 
of  the  horse  car  routes  of  the  Aberdeen  tramways.  The  supply 
and  laying  of  cables  for  the  same  work  is  entrusted  to  the 
Anchor  Cable  Company,  Leigh,  Lancashire.  What  is  probably 
the  largest  single  order  for  boilers  ever  placed  in  this  country  has 
just  been  awarded  to  Messrs.  Babcock  &  Wilcox,  Limited,  Far- 
ringdon  Street,  E.  C,  by  the  Metropolitan  District  Electric  Trac- 
tion Company,  Limited.  It  consists  of  forty-eight  boilers,  each 
of  5200  sq.  ft.  heating  surface,  and  fitted  with  superheaters. 

A  special  meeting  of  the  Gloucester  City  Council  has  been  held 
for  the  purpose  of  giving  final  consideration  to  the  offer  of  the 
proprietors  of  the  Gloucester  Tramways,  to  sell  their  concern  for 
£26,000.  The  idea  is  to  put  down  electric  traction  at  a  cost  of 
£100,000.  After  a  considerable  amount  of  discussion,  the  neces- 
sary resolution  empowering  the  Corporation  to  apply  to  the  Light 
Railway  Commissioners  was  carried.  A  further  resolution  con- 
senting to  the  purchase  of  the  existing  tramways  for  £26,000  was 
passed,  and  it  was  decided  to  apply  to  the  Board  of  Trade  for  their 
consent  to  the  purchase,  and  for  sanction  to  a  loan  to  cover  the 
expenses. 

The  electric  power  and  lighting  committee  of  the  Liverpool 
Corporation  have  agreed  upon  a  resolution  recommending  that 
an  application  be  made  to  the  Local  Government  Board  for  their 
sanction  to  the  borrowing  by  the  Council  of  the  further  sum  of 
£300,000  for  purposes  connected  with  the  supply  of  electrical 
energy. 

For  the  substitution  of  electric  traction  in  the  place  of  steam- 
power  on  the  fourteen  miles  of  tram  lines  in  Huddersfield,  the 
tender  of  Messrs.  E.  Nuttall  &  Sons,  Manchester,  has  been  ac- 
cepted. The  amount  of  the  whole  of  the  contracts  for  the  under- 
taking is  £109,977  18s.  4d.  Work  will  be  carried  on  night  and 
day  by  nearly  800  men,  and  the  lines  will  be  ready,  it  is  expected, 
by  June.  Twenty-five  new  cars  have  been  ordered,  of  which  some 
have  been  completed.  They  are  of  a  lighter  type  than  the  cars 
generally  in  use  on  electrically  equipped  routes. 

The  following  resolutions  were  passed  at  a  special  general 
meeting  of  the  Incorporated  Municipal  Electrical  Association 
at  the  Westminster  Palace  Hotel,  Feb.  21,  1902,  John  H.  Rider, 
president,  in  the  chair. 

(1)  With  reference  to  the  resolution  passed  by  this  association  at  the  Glas- 
gow convention,  1901,  authorizing  the  Council  to  approach  the  president  of 
the  Local  Government  Board  and  the  Secretary  of  State  for  Scotland,  with 
the  object  of  obtaining  leave  to  suspend  the  operation  of  sinking  fund 
during  the  first  three  years  of  the  loan,  and  to  take  such  further  steps  as 

-may  be  necessary  to  accomplish  this  object,  this  meeting  approvts  the 
action  of  the  Council  in  approaching  the  Borough  Treasurers'  Association 
in  order  to  insure  their  co-operation,  and  unanimously  agrees  that  the  oper- 
ation of  sinking  fund  should  be  suspended  for  three  years  from  the  date  of 
loan  without,  however,  increasing  the  period  allowed  for  repayment,  and 
that  this  suspension  should  apply  also  to  moneys  borrowed  for  the  purpose 
of  extensions  from  time  to  time.    Carried  unanimously. 

(2)  That  in  the  opinion  of  this  association,  electricity  supply  undertakings 
having  to  be  maintained  in  a  thorough  state  of  efficiency  out  of  revenue,  no 
depreciation  or  further  writing  off  of  capital  is  necessary  when  the  period 
allowed  for  repayment  of  loans  is  not  greater  than  thirty  years,  as  the 
equated  life  of  the  plant  exceeds  this  period.  Carried,  with  three  dissen- 
tients. 

^3)  That  with  regard  to  the  formation  of  a  reserve  fund,  this  association 
is  strongly  of  the  opinion  that  such  should  be  formed,  up  to  the  limit 
allowed  by  the  Provisional  order,  before  any  contribution  is  made  in  relief 
of  the  rates.    Carried  unanimously. 

At  the  general  meeting  of  the  London  United  Tramways  Com- 
pany, whose  system  was  recently  described  in  these  columns,  a 
report  was  presented  by  which  it  was  shown  that  the  company 
have  promoted  a  bill  in  Parliament  in  connection  with  their  vari- 
ous extensions  to  incorporate  a  new  company  for  the  purpose  of 
constructing  the  London  United  Electric  Tube  Railways.  As  is 
well  known  the  London  United  Tramways  Company  own  about 90 
miles  of  electric  tramway  route  chiefly  in  the  vicinity  of  Hammer- 
smith, and  it  is  now  felt  necessary  to  connect  their  line  from  Shep- 
herds Bush  and  Hammersmith  Bridge  by  a  tube  under  the  river  with 
a  terminus  on  the  south  side  of  Hammersmith  Bridge,  from  which 
point  the  tube  would  proceed  eastward  through  Kensington  under 
Hyde  Park  and  St.  James  Park  to  Charing  Cross,  where  a  loop 
terminal  would  be  formed.  There  is  also  proposed  in  the  same 
bill  an  important  north  and  south  line  which  would  commence  at 


Marble  Arch  and  would  run  south  under  the  park  and  give  facili- 
ties for  interchange  with  the  other  tube  at  the  top  of  Sloane  Street, 
passing  under  the  river  near  Chelsea  Bridge  and  continuing  past 
Battersea  Park  to  a  terminus  at  Clapham  Junction. 

J.  G.  White  &  Company  have  recently  been  in  receipt  of  a  num- 
ber of  small  contracts  for  the  equipment  of  electric  railways, 
among  which  may  be  mentioned  the  Barnsley  &  District  Light 
Railway,  which  includes  a  contract  for  the  permanent  way  and  the 
overhead  construction  of  about  4J/2  miles.  Ninety-four-lb.  rails 
will  be  used  and  stone,  wood  and  macadam  as  required.  They 
have  also  secured  a  contract  for  Sheerness  &  District  Light  Rail- 
way, which  also  includes  the  permanent  way  and  overhead  con- 
struction amounting  to  about  3  miles.  The  Bournemouth  Town 
Borough  Council  have  also  awarded  them  the  contract  for  over- 
head equipment  outside  of  the  town  of  Bournemouth.  This  is,  of 
course,  in  addition  to  the  large  contract  which  they  already  have 
for  the  conduit  system  which  they  are  installing  in  that  town. 

According  to  the  Board  of  Trade's  annual  return  relating  to 
tramways,  the  total  expenditure  on  capital  account  to  June  30  last 
was  £26,799,000,  of  which  £14,057,700  was  in  respect  of  lines,  ere, 
belonging  to  local  authorities,  and  £12.741,300  in  respect  of  lines, 
etc.,  owned  by  companies.  The  mileage  of  the  latter  was  616  and 
of  the  former  689,  so  that  the  cost  per  mile  of  private  construc- 
tion works  at  about  £20,700  and  of  public  construction  £20.- 
400.  The  working  results  of  all  tramway  undertakings  during  the 
period  mentioned,  distributed  among  the  three  divisions  of  the 
United  Kingdom,  were  as  follow: 


Gross 

Working 

Net 

Earnings. 

Expenses. 

Receipts 

£ 

£ 

£  . 

England  and  Wales  

  4793,775 

3,652,017 

1,141,728 

Scotland   

  743.068 

569,056 

174,012 

Ireland   

  424,219 

304,076 

120,143 

Totals  

  5,961,062 

4,525.179 

1,435,883 

It  is  interesting  to  note  that  of  the  total  returns  for  Scotland 
more  than  half  are  furnished  by  Glasgow  alone.  Altogether  1,198,- 
226,800  passengers  were  carried,  Glasgow  leading  with  132,557,700, 
and  the  principal  records  outside  London  being  Liverpool  with 
93,767,900,  Manchester  with  63,522,300  and  Birmingham  with 
45.187,700. 

The  purchase  of  the  London  &  Globe  Finance  Corporation's 
controlling  interest  in  the  Baker  Street  &  Waterloo  Railway  by 
the  Metropolitan  District  Electric  Traction  Company  has  again 
called  attention  to  the  latter  company.  From  particulars  of  this 
company  which  appear  in  the  Financial  News,  it  appears  that  the 
capital  is  £1,000,000  in  50,000  shares  of  £20  each.  Only  3700  of 
these  shares  are  in  British  hands,  the  balance,  with  the  exception 
of  250  held  in  Berlin,  being  owned  in  America.  Mr.  Yerkes  him- 
self is  theownerof  11,950  shares, and  among  the  other  large  holders 
may  be  mentioned  T.  J.  Coolidge,  Boston,  2250;  F.  Ayer,  Boston, 
2400;  Lee,  Higginson  &  Company,  Boston,  1000;  C.  G.  Weld, 
Boston,  1000;  Pemberton,  McAdoo  &  Company,  New  York,  1000; 
J.  G.  White  &  Company,  New  York,  2000;  M.  T.  Herrick,  Cleve- 
land, 1500;  Maryland  Trust,  Baltimore,  2500;  P.  Calhoun,  New 
York,  2500,  and  H.  H.  Rogers,  New  York,  2500.  Messrs.  Brown, 
Shipley  &  Company,  London,  are  put  down  for  2500,  and  Govett, 
Sons  &  Company,  London,  for  1000,  these  being  the  only  British 
holders  of  importance.  The  shares  have  all  been  allotted  and  £5 
per  share  called  up,  the  amount  so  far  received  being  £235,000. 
The  company  has  for  some  time  virtually  controlled  the  Metropol- 
itan District,  and  has  just  acquired  a  controlling  interest  in  the 
Baker  Street  &  Waterloo. 

The  Metropolitan  Railway  Company,  Ltd.,  of  London,  has  de- 
cided to  award  the  important  contract  for  the  machinery  necessary 
for  the  electrical  working  of  the  line  to  the  British  Westinghouse 
Electric  &  Manufacturing  Company,  Ltd.  There  are  to  be  three 
combined  sets  of  steam  turbines  and  three-r)hase  alternators.  The 
output  of  each  set  will  be  3500  kw  as  a  normal  load,  while 
for  short  periods  the  capacity  will  be  50  per  cent  in  excess.  Two 
of  the  main  sets  only  will  be  run  at  one  time,  the  third  being  for 
spare,  and  the  boiler  power,  consisting  of  nine  units,  is  only  for 
driving  two  of  the  sets.  Three  separate  exciters,  to  be  operated  by 
engines,  will  also  be  supplied.  The  boiler  capacity  will  be  added 
to  later.  Part  of  the  machinery  will  be  manufactured  in  the  United 
States. 

 ♦♦«  

An  Accident  Case  Involving  the  Use  of  Fenders 

The  administrator  of  the  estate  of  a  boy  who  was  run  over  by 
a  car  of  the  Albany  Railway  Company,  of  Albany.  N.  Y..  on  May 
29,  1897.  brought  action  against  the  company  to  recover  damages, 
alleging  that  the  company  was  negligent  in  many  ways,  and, 
among  others,  in  operating  the  car  in  question  without  a  fender; 
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and  after  a  jury  had  found  for  the  plaintiff,  and  the  judgment  had 
been  affirmed  by  the  Appellate  Division,  the  Court  of  Appeals  has 
handed  down  a  decision  reversing  the  judgment  of  the  two  lower 
courts  and  granting  a  new  trial.  The  company,  in  its  answer  to 
the  suit,  denied  negligence  on  its  part,  and  charged  that  the  death 
of  decedent  was  caused  by  his  own  negligence,  and  alleged  that  it 
used  due  diligence  to  equip  its  cars  with  fenders  as  soon  as  re- 
quired by  the  Common  Council.  Now,  it  seems  that,  on  May  17, 
1897,  twelve  days  before  the  accident,  the  Common  Council  of 
Albany  adopted  a  resolution  requiring  that  every  car  operated  by 
electricity  within  the  city  limits  should  be  provided  with  a  "Provi- 
dence fender;"  and  the  jury  based  its  finding  that  the  company 
was  guilty  of  negligence  on  the  fact  that  there  was  no  fender  on 
the  car  which  ran  over  the  boy.  The  day  following  the  adoption 
of  the  resolution  the  fenders  were  ordered  by  the  company.  No 
fender  had  arrived  when  the  accident  happened,  and  as  to  the 
charge  that  the  company  was  guilty  of  negligence  in  not  using 
reasonable  diligence  in  providing  the  fenders,  Judge  Vann,  of  the 
Court  of  Appeals,  says:  "The  company  had  a  reasonable  time  to 
obey  the  command  of  the  local  Legislature,  and  it  used  that  time 
with  diligence.  It  was  under  no  obligation  to  order  fenders  in 
advance  of  the  approval  of  the  Common  Council,  for  that  might 
have  involved  useless  expense,  as  there  were  several  kinds  in 
use.  All  that  was  required  was  prompt  action  as  soon  as  it  knew 
what  fender  to  order,  and  prompt  action  was  conclusively  proved." 

 ♦♦♦ 

An  Important  Pennsylvania  Decision 

Judge  Butler,  of  the  Chester  County  Court,  in  an  opinion  in  the 
celebrated  quo  warranto  case  of  The  Commonwealth  against  the 
Uwchlan  Street  Railway  Company,  in  which  was  sought  the  for- 
feiture of  the  defendant's  charter,  has  handed  down  an  opinion 
dismissing  the  rule  for  a  new  trial.  The  suit  was  instituted  in  the 
name  of  the  State,  with  the  consent  of  the  Attorney-General,  by 
George  Quintard  Horwitz,  of  Philadelphia,  counsel  for  the 
Coatesville  &  Downingtown  Street  Railway  Company,  which  lat- 
ter claimed  rights  in  its  charter  which  had  been  granted  to  the 
Uwchlan  Company. 

The  case  has  been  pending  since  last  September,  and  the  opin- 
ion by  Judge  Butler  is  the  first  authoritative  decision  on  the 
Emery  amendment  to  the  railway  act  approved  June  7  of  last  year. 
The  provision  under  which  the  suit  was  brought  cites  that 
"wherever  a  charter,  after  the  approval  of  this  act,  shall  be  granted 
to  any  company  to  build  a  road  as  provided  by  the  act.  no  other 
charter  to  build  a  road  on  the  same  streets,  highways,  bridges  or 
property  shall  be  granted  to  any  other  corporation." 

The  Coatesville  &  Downingtown  Company  secured  its  charter 
on  June  10,  1901.  which  permitted  it  to  construct  a  road  over  a 
route  including  Brandywine  Avenue,  a  street  extending  from  the 
southern  limits  of  the  borough  of  Downingtown  north  to  Lancas- 
ter Avenue,  a  distance  of  about  1600  ft.  On  June  26.  1901,  an  ex- 
emplification of  the  record  of  an  extension  by  the  Coatesville  & 
Downingtown  Company  over  Wallace  Avenue,  a  street  extending 
from  the  terminus  of  Brandywine  Avenue  at  Lancaster  Avenue  to 
the  northern  limits  of  the  borough,  a  distance  of  about  2600  ft., 
was  filed  in  the  office  of  the  Secretary  of  the  Commonwealth. 
On  July  10,  1 901,  a  charter  was  issued  to  the  Uwchlan  Street  Rail- 
way Company  to  construct  a  road  over  a  route  including  Wallace 
and  Brandywine  Avenues.  The  Coatesville  &  Downingtown 
Company  promptly  sought  municipal  consent  to  the  construction 
of  its  road,  but  has  failed  to  obtain  that  of  the  borough  of  Down- 
ingtown. The  Uwchlan  Company,  however,  secured  the  requisite 
consent  from  the  borough  and  proceeded  to  construct  its  road. 

In  the  decision  of  the  court  Judge  Butler  states  that  no  charter 
could  lawfully  issue  after  June  26,  the  date  of  filing  the  exempli- 
fication, as  the  court  finds  the  routes  are  coincident.  Continuing, 
the  opinion  says:  "That  the  State  can  successfully  demand  the 
cancellation  of  a  charter  not  authorized  by  law,  whether  the  char- 
ter was  issued  wholly  outside  of  the  provisions  of  the  act  or 
whether  under  legislation  providing  for  the  granting  of  such  a 
charter,  is  not,  we  think,  open  to  doubt.  We  are  in  no  doubt  of 
the  power  of  the  court  to  revoke  this  alleged  charter.  It  never 
was  a  charter.  It  was  not  authorized  by  any  act  of  Assembly,  and 
is  absolutely  void."  

Electricity  on  Swiss  Railways 

Engineers  of  Switzerland  who  are  interested  in  railroad  opera- 
tion are  discussing  the  question  of  replacing  steam  with  electric 
power  developed  by  numerous  waterfalls.  It  is  claimed  that 
sufficient  power  is  obtainable  from  these  falls  for  the  operation  of 
the  entire  railway  system  of  the  country.  No  figures  have  been 
presented,  however,  showing  the  relative  economy  of  steam  and 
water  power,  and  it  is  doubtful  whether  all  the  conditions  have 


been  considered.  There  is  a  fair  prospect  of  this  subject  receiv- 
ing careful  attention  very  soon,  as  it  is  proposed  to  form  an  en- 
gineering association  to  study  problems  of  this  kind,  and  the 
manufacturing  companies  have  guaranteed  the  funds  for  the  neces- 
sary expenses.  The  Aargauische  N achrichten,  commenting  on  the 
project,  says  that  "the  Swiss  government,  which  will  within  a  few 
years  own  the  principal  Swiss  railway  lines,  recognizes  the  im- 
portance of  the  plan.  Competent  officials  have  expressed  the 
opinion  that  the  authorities  will  not  fail  to  subsidize  the  proposed 
experiments.  The  question  of  rendering  Switzerland  more  and 
more  independent  of  foreign  coal  by  utilizing  her  water-power 
through  electricity  is  of  vital  importance  to  the  country." 

♦  ♦♦ 

Chicago  Elevated  Road  Traffic  for  First  Quarter,  1902 

Three  elevated  railways  of  Chicago  have  issued  statements  on 
passengers  carried  for  the  first  quarter  of  1902.  The  Northwestern 
carried  a  daily  average  of  65,362  passengers  in  March,  an  in- 
crease of  8169,  or  14.3  per  cent  over  the  traffic  in  March  last  year. 

I  he  figures  also  exceeded  the  daily  average  for  February  by  602. 

The  South  Side  Elevated  carried  a  daily  average  of  803,313  passen- 
gers, a  gain  of  4044,  or  5.3  per  cent  over  the  number  in  March  last 
year.  The  Metropolitan  carried  a  daily  average  of  105,512,  an  in- 
crease of  7173,  or  7.29  per  cent  over  the  number  in  March  last  year. 

Following  are  the  comparative  figures  on  the  three  roads  for  the 
first  three  months  of  the  year  : 


METROPOLITAN 

1902  1901  Inc. 

January                                                            98,029  89,699  8,330 

February   100,466  97,659  2,807 

March   105,512  98,739  7,^73 

SOUTH  SIDE  ELEVATED 

1901-02  1900-01  Inc. 

January                                                            79.154  7T.I37  8,017 

February                                                          79,386  74,525  4,861 

March                                                              80,313  76,269  4,044 

NORTHWESTERN  ELEVATED 

1901-02  1900-01  Inc. 

January                                                            62,010  52,022  9,988 

February                                                          64,760  55,256  9,504 

March                                                           65,362  57,193  8,169 

 ♦♦♦  


J.  G.  White  &  Company's  Australasian  Contracts 

The  Auckland  (New  Zealand)  Electric  Tramways  Company, 
Ltd.,  has  just  increased  its  capital,  by  the  flotation  in  the  London 
market,  through  the  Electric  &  General  Investment  Company,  of 
some  $1,250,000  of  ordinary  stock,  for  the  purpose  of  extending 
its  system,  which  is  being  built  largely  with  American  material. 
The  company,  which  is  now  capitalized  at  about  $4,250,000,  has 
acquired  from  the  British  Electric  Traction  Company,  Ltd. — a 
concern  in  which  J.  S.  Morgan  &  Company,  of  London,  are 
largely  interested — 7]/2  miles  of  horse  tramways  wkich,  together 
with  2l/2  miles  of  other  road,  is  being  converted  into  electric 
motive  power;  the  contract  for  which  was  recently  secured  by 
J.  G.  White  &  Company's  London  interest.  The  contract, 
which  is  valued  at  over  $1,300,000,  calls  for  the  construction 
of  the  lines  and  power  house;  in  fact,  provides  for  every- 
thing except  cars  and  car  houses,  owing  to  the  cheapness  of  wood 
in  New  Zealand.  The  road  is  to  be  extended  for  a  distance  of  8^4 
miles.  The  Kalgoorlie  Electric  Tramways  Company  has  been 
floated  in  the  London  market,  with  a  capital  of  $1,250,000,  "to 
acquire  concessions,  rights  and  privileges  for  the  construction  of 
tramways  and  railways  in  Australia  and  elsewhere,  and  to  carry 
on  the  business  of  carriers  of  passengers  and  goods,  to  act  as 
electrical  engineers,  electricians,  manufacturers  of  and  dealers  in 
railway,  tramway,  electrical  and  other  apparatus  supplies  of  elec- 
tricity, etc."  The  existing  electric  traction  system  at  Kalgoorlie — 
which  place  is  one  of  the  centers  of  the  West  Australian  mining 
districts — is  being  built  by  J.  G.  White  &  Company.  The  road 
is  to  be  considerably  extended,  and  it  is  anticipated  that  the  con- 
struction of  the  proposed  electric  traction  system  in  Great  Boulder 
City  will  be  undertaken  by  the  Kalgoorlie  Company. 

In  England  J.  G.  White  &  Company  has  just  secured  a  con- 
tract for  the  equipment,  the  building  of  the  permanent  way  and  the 
carrying  out  of  the  overhead  construction  of  the  Barnsley  &  Dis- 
trict Light  Railway.  The  road  will  be  about  4!  j  miles  in  length. 
The  rails  are  to  be  of  94-lb.  weight.  The  White  interests  have 
also  been  allotted  the  contract  for  the  permanent  way  and  overhead 
construction  for  some  3  miles  of  line  for  the  Sheerness  &  District 
Light  Railway.  American  equipment  will  be  largely  used  in  the 
construction  of  these  roads. 
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Consolidation  of  the  Underground  Lines  of  London 


Speyer  Brothers,  of  London;  Speyer  &  Company,  of  New  York, 
and  the  Old  Colony  Trust  Company,  of  Boston,  have  formed  a 
syndicate  for  £5,000,000  to  take  the  shares  of  the  Underground 
Electric  Railway  Company,  of  London,  Ltd.,  which  has  just  been 
incorporated  in  London.  The  objects  of  the  new  company  are 
to  include  the  acquisition  and  working,  in  whole  or  in  part,  of 
the  future  undertakings  controlled  by  the  Metropolitan  District 
Electric  Traction  Company,  Ltd.,  of  London,  namely:  The  Baker 
Street  &  Waterloo  Railway  Company,  the  Brompton  &  Piccadilly 
Circus  Railway  Company,  the  Great  Northern  &  Strand  Railway 
Company  and  the  Charing  Cross,  Euston  &  Hampstead  Railway 
Company.  Agreements  in  connection  with  electrification  of  the 
Metropolitan  District  Railway  and  also  general  powers  to  carry 
out  other  similar  works  are  included  in  the  scheme.  Stockholders 
of  the  Metropolitan  District  Electric  Traction  Company  will  take 
shares  in  the  new  company  for  their  holdings.  Charles  T.  Yerkes 
will  be  one  of  the  directors  of  the  new  company  and  the. first  chair- 
man of  the  board  of  directors.  It  is  generally  understood  that  the 
capital  will  eventually  be  increased  to  £15,000,000. 



Steam  vs.  Trolley  Roads  in  Pennsylvania 


The  fight  between  the  Philadelphia,  Bristol  &  Trenton  Railway 
and  the  Pennsylvania  Railroad  Company,  over  a  strip  of  land  at 
Croydon,  near  Bristol,  Pa.,  was  believed  to  have  been  settled  a 
few  weeks  ago,  when  the  Bucks  County  courts  gave  the  trolley 
company  the  right  to  build  over  the  disputed  strip,  provided  a 
bond  for  $20,000  was  filed,  but  another  suit  has  been  instituted  by 
the  steam  railroad,  and  the  trouble  starts  off  on  its  seventh  year 
quite  as  vigorously  as  ever.  The  trolley  company  found  it  im- 
possible to  get  past  the  land  in  dispute  under  its  street  railway 
franchise,  and  a  couple  of  years  ago  the  Bristol  &  Bridgewater 
Railroad  Company  secured  a  steam  charter  for  the  purpose  of  com- 
pleting the  link,  and  after  fighting  the  condemnation  proceedings 
through  the  courts,  the  company  was  about  ready  to  begin  work 
upon  the  extension,  when  the  Focht-Emery  bill  was  passed  by  the 
Pennsylvania  Legislature.  This  act  prevented  trolley  cars  from 
being  run  upon  steam  railroads,  and  practically  knocked  out  the 
Croydon  project  unless  it  should  be  desired  to  operate  the  ex- 
tension perpetually  as  a  steam  railroad  and  transfer  the  passengers, 
which  was  not  desirable.  The  new  act  provided,  however,  for  the 
incorporation  of  elevated  railways  with  the  right  of  eminent 
domain,  and  the  Neshamfny  Elevated  was  chartered.  After  nine 
months'  fight  the  court  decided  that  the  company  could  build  by 
securing  Henry  M.  Gaw,  the  opposition  property  owner,  who  was 
associated  with  the  Pennsylvania  Railroad,  by  a  bond  of  $20,000. 
This  was  given,  and  the  work  commenced  upon  the  mile  break  a 
short  time  after.  A  clash  between  the  railroad  and  elevated  work- 
men followed  the  early  work,  and  an  injunction  was  secured  by 
the  Pennsylvania  restraining  the  elevated  company  from  building 
pending  the  termination  of  the  suit.  Now  the  Pennsylvania 
Company  has  brought  suit  to  have  the  act  declared  unconstitu- 
tional. The  suit  is  likely  to  be  desperately  fought,  not  so  much 
by  the  Neshaminy  Elevated  Company  as  by  the  new  companies 
which  have  recently  obtained  franchises  in  Philadelphia  to  con- 
struct elevated  and  underground  railroads.  The  declaration  by 
the  courts  of  Pennsylvania  that  the  Focht-Emery  law  is  uncon- 
stitutional would  mean  the  upsetting  of  all  the  plans  of  the 
Philadelphia  promoters  to  secure  franchises  in  that  city.  The 
Neshaminy  Elevated  would  have  but  little  to  lose  by  the  uncon- 
stitutionality of  the  law,  as  it  would  remove  the  restriction  re- 
garding the  use  of  steam  railroad  tracks  and  would  enable  the 
company  to  complete  the  Bristol  &  Bridgewater  road,  at  less  ex- 
pense and  in  a  more  satisfactory  manner  than  the  elevated.  The 
chief  drawback  to  the  loss  of  the  Neshaming  Elevated  charter 
would  be  the  delay  caused  in  completing  the  road.  It  is  said  that 
the  knocking  out  of  the  elevated  franchises  in  Philadelphia  would 
be  the  signal  for  John  B.  Hoefgen  to  make  an  offer  similar  to 
that  made  to  Cleveland,  Ohio.  The  late  Albert  L.  Johnson  of- 
fered three-cent  fares  and  other  considerations  to  Philadelphia, 
and  this  was  followed  by  an  offer  of  $2,500,000  in  cash  by  John 
Wanamaker.  In  the  event  of  the  elimination  of  the  elevated  fran- 
chises, by  reason  of  the  unconstitutionality  of  the  act,  it  is  prob- 
able that  Mr.  Johnson's  followers  would  repeat  the  offer,  possibly 
with  a  cash  consideration  added.  The  suit  will  be  watched  by 
every  trolley  and  railroad  company  in  Pennsylvania,  as  its  out- 
come means  so  much  to  them,  whichever  way  it  is  ultimately  de- 
cided. 


The  Everett-Moore  Situation 


Members  of  the  Everett-Moore  bankers'  committee  look  for- 
ward to  an  early  and  successful  consummation  of  their  plans.  Sev- 
eral important  deals  are  under  consideration,  and  it  is  believed 
that  within  the  next  thirty  days  the  bulk  of  the  liabilities  of  the 
syndicate  will  have  been  cared  for.  It  is  now  believed  that  as 
soon  as  this  is  effected  the  committee  will  withdraw  from 
the  active  charge  of  affairs.  It  has  recently  developed  that 
the  bankers'  committee  is  not,  and  never  has  been,  in  ab- 
solute control  of  the  syndicate  properties,  by  reason  of  the  fact 
that  it  has  been  unable  to  secure  consents  of  all  of  the 
creditors  to  an  eighteen  months'  extension.  The  large  majority 
signed  the  agreement,  but  a  few  did  not,  so  that  it  has  been  im- 
possible to  place  the  original  plan  into  effect. 

The  syndicate  has  given  a  fifteen  days'  option  on  the  prop- 
erty of  the  Northern  Ohio  Traction  Company  to  J.  R.  Nutt, 
one  of  the  members  of  one  of  the  sub-committees  of  the  bankers' 
committee.  Mr.  Nutt  and  his  associates  are  already  interested 
in  the  property.  It  is  understood  that  the  option  price  is  $35  for 
common  stock  and  $85  for  preferred,  which  is  a  trifle  lower  than 
the  figure  originally  asked  by  the  committee.  A  Cleveland  syndi- 
cate has  also  been  formed  for  the  purpose  of  acquiring  the  Everett- 
Moore  interests  in  the  Detroit  United  Railways.  These  interests 
amount  to  40,000  shares,  or  one-third  of  the  entire  capital  stock. 
The  new  syndicate  will  endeavor  to  combine  with  the  Detroit 
and  Cincinnati  parties,  who  have  heavy  holdings  in  the  property 
and  will  thereby  secure  a  controlling  interest.  It  is  believed,  also, 
that  there  will  be  important  developments  this  week  in  the  matter 
of  the  sale  of  the  Everett-Moore  interests  in  the  Toledo  Railways 
&  Light  Company.  The  option  held  by  the  Strang  Construction 
Company  on  the  Detroit  &  Toledo  Shore  line  will,  in  all  proba- 
bility, be  closed  this  week.  It  is  expected  that  the  property  will 
go  to  the  Wabash  Railroad,  and  that  it  will  be  converted  into  a 
steam  road. 

 ♦♦♦  

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  APRIL  8,  1902 
697,122.    Life  Guard;  T.  E.  C.  Wilson,  Liverpool,  Eng.  App. 
filed  June  18,  1901.   When  an  obstruction  is  encountered,  a  trigger 
is  operated  to  lower  the  fender. 


PATENT  NO.  697,288 


697,208.  Folding  Step  for  Cars  or  Other  Conveyances;  E.  J. 
Hunt,  New  York,  N.  Y.  App.  filed  June  26,  1900.  The  folding 
step  moves  into  a  position  under  the  next  adjacent  fixed  step. 

697,238.  Switch  Operating  Device;  T.  Cope,  New  Waterford, 
Ohio.  App.  filed  Jan.  3,  1902.  Either  of  two  cams  are  caused  to 
act  upon  a  rod  attached  to  the  switch  point,  the  cams  being  car- 
ried by  the  car  and  operated  by  the  motorman. 

697,288.  Tram  Car;  E.  A.  Stanley,  Preston,  and  J.  E.  Anger, 
Southport,  Eng.  App.  filed  Feb.  6,  1902.  In  an  open  car  where 
the  cross  seats  extend  over  the  steps,  provision  is  made  for  enter- 
ing the  car  by  two  steps,  one  beneath  the  projecting  end  of  the 
seat  and  the  other  opposite  the  space  between  the  seats.' 

697,293.  Folding  Car  Step;  O.  F.  Thomas,  Adams,  N.  Y.  App. 
filed  Jan.  27,  1902.  The  lower  step  folds  into  the  back  of  the  lower 
fixed  step. 


April  19,  1902.] 
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44  Power  "  in  a  New  Form 


Commencing  with  the  April  issue  the  magazine  Poiver  appears  in 
a  new  form.  The  size  of  the  pages  has  been  considerably  reduced 
and  a  cover  has  been  added,  making  the  paper  more  convenient  to 
handle  and  much  more  attractive  in  make-up.  The  alteration  in  ap- 
pearance is  the  first  step  in  a  general  improvement  of  the  paper 
under  its  new  management,  the  American  Machinist  Press  having 
recently  purchased  Power,  which  will  in  future  be  published  by  this 
well-known  concern.  Editorially,  the  policy  is  expected  to  remain 
the  same  as  in  the  past,  but  the  new  form  is  better  adapted  to  the 
typographical  improvement  contemplated  by  the  present  owners. 

 ♦♦♦  

PERSONAL  MENTION 


LORD  KELVIN  and  Lady  Kelvin  sailed  from  England  on  the 
S.  S.  Campania  on  April  12  for  New  York.  The  reception  to  be 
held  at  Columbia  University  next  Monday  promises  to  be  one  of 
the  most  enjoyable  functions  of  the  season. 

MR.  A.  E.  DAVIES  has  been  appointed  general  manager  of  the 
Chicago  Electric  Traction  Company,  of  Chicago,  111.,  succeeding 
Mr.  E.  R.  Gilbert.  Mr.  Davies  was  formerly  superintendent  of  the 
company. 

MR.  WALTER  C.  LUSK,  formerly  attached  to  the  foreign 
department  in  the  New  York  offices  of  the  General  Electric  Com- 
pany, has  been  appointed  the  representative  of  the  company  in 
British  India,  with  headquarters  in  Calcutta. 

MR.  GEO.  B.  DARNELL,  formerly  connected  with  the  Colum- 
bus, Grove  City  &  Southwestern  Railway  Company,  of  Columbus, 
Ohio,  has  been  appointed  assistant  to  Mr.  H.  A.  Fisher,  general 
manager  of  the  Columbus,  London  &  Springfield  Railway,  of 
Columbus,  Ohio. 

MR.  H.  E.  BRADFORD,  superintendent  of  Division  1  of  the 
Worcester  (Mass.)  Consolidated  Street  Railway  Company,  has  re- 
signed his  position  with  that  company.  Mr.  Thomas  A.  Leach  has 
been  appointed  acting  superintendent.  Mr.  Bradford  has  not  yet 
made  public  his  plans  for  the  future. 

MR.  JOHN  R.  GRAHAM,  second  vice-president  of  the  Old 
Colony  Street  Railway  Company,  Boston,  who  has  spent  the 
greater  part  of  the  winter  in  Mexico,  recovering  from  a  recent 
severe  illness,  is  home  again,  fully  recovered,  and  is  receiving  the 
congratulations  of  his  many  friends  in  New  England  and  else- 
where. 

MR.  E.  W.  GOSS,  treasurer  and  general  manager  of  the  Milford, 
Holliston&  Framingham  Street  Railway  Company,  Milford,  Mass,, 
was  in  New  York  the  first  of  this  week  on  a  brief  business  trip. 
The  object  of  his  visit  was  to  obtain  attractions  for  his  park  at 
Mendon,  now  known  as  Nipmuc  Park,  which  will  include  not  only 
entertainments  for  the  outdoor  theater,  but  a  small  menagerie  as 
well. 

MR.  J.  B.  O'HARA,  formerly  editor  of  the  Western  Electrician, 
of  Chicago,  has  accepted  the  position  of  associate  editor  of 
the  Street  Railway  Journal,  and  will  be  connected  with 
the  main  office  of  the  paper  in  New  York.  Mr.  O'Hara's  ability  as 
a  technical  writer  is  well  known  in  electrical  circles,  and  he  will 
hereafter  give  his  entire  time  to  the  editorial  department  of  this 
publication. 

MR.  DUFFIELD  PRINCE,  designing  and  constructing  steam 
engineer  of  the  Edison  Electric  Illuminating  Company,  of  Brook- 
lyn, resigned  his  position  with  that  company  on  April  2  to  accept  a 
similar  position  with  W.  S.  Barstow,  consulting  engineer.  Mr. 
Barstow  has  found  his  present  offices  in  the  Bowling  Green  Build- 
ing too  small  for  his  requirements,  and  has  therefore  taken  larger 
quarters  in  the  same  building,  which  he  will  occupy  after  May  1. 

MR.  JOHN  LUNDIE.  of  New  York,  the  well-known  con- 
sulting engineer,  has  just  been  given  by  the  University  of  Edin- 
burgh, Scotland,  the  degree  of  Doctor  of  Science  (D.  Sc.),  in 
recognition  of  his  work  and  researches  in  the  electric  traction 
field.  This  degree  is  comparatively  rare  as  conferred  on  engineers, 
and  is  only  granted  in  recognition  of  original  work.  Coming 
from  the  university  of  Maxwell,  Tait  and  Jenkin,  the  degree  is 
particularly  gratifying,  and  is  a  high  testimonial  to  the  work  ac- 
complished by  Mr.  Lundic. 

MR.  GEORGE  B.  FRANCIS,  chief  engineer  of  the  Rhode 
Island  Suburban  Railway  Company,  Providence,  gave  an  instruct- 
ive talk  before  the  Massachusetts  Street  Railway  Association,  at 
Boston,  on  April  9,  on  the  subject  of  "Improvements  in  Street 
Railway  Construction."  Much  important  work  has  been  done  in 
Providence  during  the  comparatively  short  time  Mr.  Francis  has 
been  connected  with  the  company,  and  his  remarks  on  the  new 


power  station,  car  house  and  shops  were  listened  to  by  the 
members  with  great  pleasure. 

MR.  E.  W.  FARNHAM,  of  Chicago,  was  in  New  York  this  week 
with  a  working  section  of  his  safety  third-rail  system.  A  number  of 
prominent  railway  men  of  the  metropolitan  district  inspected  the 
apparatus,  which  was  on  exhibition  at  the  Fifth  Avenue  Hotel,  and 
congratulated  Mr.  Farnham  on  the  manner  in  which  he  had  worked 
out  the  details,  especially  in  regard  to  the  block  signaling  device, 
which  is  a  feature  of  the  system.  Mr.  Farnham  is  president  and 
general  manager  of  the  Rapid  Traction  Construction  Company, 
general  and  electric  railroad  contractors,  which  makes  a  specialty 
of  the  manufacture  of  his  inventions. 

MR.  JAMES  D.  ANDREW,  mechanical  engineer  of  the  Metro- 
politan Street  Railway  Company,  New  York  City,  was  married  to 
Miss  Laura  E.Ward,  of  Napanee,  Ontario,  atthe  home  of  the  bride, 
on  March  31.  The  wedding  was  such  a  quiet  one  that  few  of  his 
many  friends  were  aware  of  the  cause  of  his  absence,  but  his  asso- 
ciates learned  the  facts  in  time  to  present  to  Mrs.  Andrew  a  hand- 
some cut-glass  service  as  a  slight  token  of  their  regard.  On  his  re- 
turn from  a  short  wedding  trip  Mr.  Andrew  was  greeted  at  the 
Ninety-Sixth  Street  power  station  by  flying  flags  and  tooting 
whistles,  and  the  entire  force  turned  out  to  offer  him  its  congratu- 
lations, to  which  the  Street  Railway  Journal  wishes  to  add  its 
own. 

MR.  CHARLES  CHURCHILL,  managing  director  of  Charles 
Churchill  &  Company,  Ltd.,  of  London,  England,  is  making  a  some- 
what extended  visit  to  this  country,  expecting  to  sail  for  home  on 
May  24.  Mr.  Churchill's  firm  represents  the  British  interests  of 
over  one  hundred  machine  tool  manufacturers  in  the  United  States. 
In  a  recent  interview  Mr.  Churchill  said  that  the  prejudice  of  the 
English  people  against  American  machinery  which  was  so  preva- 
lent a  few  years  ago  has  now  practically  disappeared,  and  that  over 
300  manufacturing  firms  in  Great  Britain  use  American  tools.  The 
government  has  been  one  of  the  most  extensive  purchasers  recently 
on  account  of  the  Boer  war,  and  all  classes  of  American  machine 
tools  have  been  supplied  to  it  for  the  making  of  ordnance  and  other 
military  supplies.  The  cessation  of  hostilities,  which  it  is  hoped 
will  soon  occur,  will,  however,  greatly  increase  the  trade  all  around 
and  more  than  make  up  for  the  falling  off  of  government  purchases. 

MR.  C.  JEROME  SIMMONS,  formerly  president  of  the  At- 
lanta Rapid  Transit  Company,  of  Atlanta,  Ga.,  has  disposed  of  his 
interests  in  the  street  railways  of  Atlanta,  and  will  not  be  officially 
identified  with  the  Georgia  Railway  &  Electric  Company,  of 
Atlanta,  which  is  a  consolidation  of  the  Atlanta  Rapid  Transit 
Company,  Atlanta  Railway  &  Power  Company,  Georgia  Electric 
Light  Company  and  the  Atlanta  Steam  Heat  Company.  Mr. 
Simmons  has  been  identified  with  the  street  railways  of  Atlanta 
for  about  ten  years,  and  has  been  a  prominent  factor  in  the  up- 
building of  the  city.  From  a  small  road,  known  as  the  Chatta- 
hoochee River  line,  built  in  the  western  part  of  the  city,  Mr. 
Simmons  extended  his  operation  until  he  had  successfully 
launched  the  Collins  Park  &  Belt  Railway.  This  road,  however, 
met  with  serious  financial  reverses,  and  was  reorganized  and 
succeeded  by  the  Atlanta  Rapid  Transit  Company,  operating 
38  miles  of  road.  Mr.  Simmons  succeeded  in  interesting  power- 
ful Northern  financial  interests  in  this  company,  and  it  was  these 
interests  that  succeeded  in  accomplishing  the  organization  of  the 
Georgia  Railway  &  Electric  Company.  Mr.  Simmons  was  a 
prominent  lawyer  of  Atlanta  before  becoming  interested  in  the 
street  railways  of  the  city. 

MR.  F.  L.  DAME,  who  has  been  superintending  the  recon- 
struction of  the  system  of  the  Union  Electric  Company,  of 
Dubuque,  la.,  has  been  appointed  general  manager  of  the  com- 
pany, succeeding  Mr.  W.  J.  Browne,  resigned.  Mr.  Dame  is  a 
graduate  of  the  Massachusetts  Institute  of  Technology,  of  Boston. 
After  completing  his  studies  he  entered  the  employ  of  the  West- 
ing-house Electric  Manufacturing  Company,  where  he  had  the 
advantage  of  practical  experience  in  the  cities  of  the  East.  He 
was  appointed  district  engineer  for  the  Westinghouse  Company 
of  the  States  of  Oregon,  Washington,  Idaho  and  British  Columbia, 
and  for  the  last  ten  years  has  been  in  that  territory  in  the  employ 
of  the  Westinghouse,  the  Thomson-Houston  and  the  General 
Electric  Companies.  As  the  representative  of  these  companies 
Mr.  Dame  had  charge  of  the  electrical  construction  work  for  them 
in  those  States,  and  he  personally  planned  and  superintended  the 
installation  of  railway  and  lighting  systems  in  several  of  the  most 
important  cities  on  the  coast.  For  the  five  years  immediately  pre- 
ceeding  his  connection  with  the  Union  Electric  Company  Mr. 
Dame  was  general  superintendent  of  the  Tacoma  Railway  & 
Power  Company,  of  Tacoma,  Wash.  The  latter  company  is  a  con- 
solidation of  the  local  lighting  and  railway  companies  at  Tacoma, 
and  the  company's  entire  system  was  reconstructed  under  the 
supervision  of  Mr.  Dame. 


492 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  16. 


FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  flarket 

Wall  Street,  April  16,  1902. 

The  immediate  money  situation  has  improved  decidedly  during 
the  past  week.  With  the  $2,500,000  gold  engagement  for  Paris, 
export  of  gold  came  to  an  abrupt  halt.  Currency  receipts  from 
the  interior  at  the  same  time  underwent  a  marked  increase,  and 
direct  loans  by  trust  companies  and  foreign  bankers  reached  such 
a  volume  as  to  reduce  the  outstanding  account  at  the  Clearing 
House  by  over  $6,000,000.  All  these  successively  favorable  develop- 
ments represented  the  automatic  workings  of  the  money  market, 
by  advancing  the  local  bid  for  money,  to  relieve  an  uncomfortably 
close  condition.  The  higher  monej  rate  attracted  fresh  offerings 
of  foreign  capital,  which  promptly  forced  down  sterling  exchange 
well  below  the  specie  shipping-point;  it  stimulated  the  natural 
April  movement  of  funds  toward  this  center  from  the  domestic  in 
terior ;  and  it  increased  the  disposition  of  lending  institutions  out- 
side the  Clearing  House  Association  to  draw  down  their  balances 
for  direct  relending  in  the  market.  By  this  means,  while  the  sup- 
ply of  available  credit  was  not  curtailed,  both  loans  and  deposits  of 
the  Associated  Banks  were  reduced  and  the  margin  of  surplus  re- 
serve enlarged.  These  several  recuperative  processes  are,  however, 
entirely  contingent  upon  relatively  high  money  rates,  and  it  is  doubt- 
ful whether  any  relaxation  could  occur  in  the  near  future  without 
again  endangering  the  security  of  the  local  banking  position.  At 
all  events,  for  the  immediate  present  the  market  has  to 
choose  between  maintaining  high  rates  for  the  use  of  credit 
and  shipping  gold  in  quantity  to  Europe.  There  is  no  ques- 
tion as  to  which  alternative  must  be  chosen.  The  more 
active  speculation  on  the  Stock  Exchange  has  so  far  injected  no 
serious  complication  into  the  money  situation.  This  is  because 
trading  by  the  outside  public,  involving  the  borrowing  of  large 
sums  to  carry  stocks  on  margin,  is  at  a  minimum.  The  enormous 
buying  in  Louisville  and  other  stocks  by  prominent  operators  and 
cliques  has  required  assistance  from  the  banks,  but  it  turns  out  that 
most  of  the  money  for  these  purposes  was  provided  for  some  time 
ago  in  long-term  loans. 

Money  on  call,  representing  bankers'  balances  at  the  Stock  Ex- 
change, has  frequently  touched  7  per  cent,  but  the  average  has  been 
around  5*4  per  cent  to  6  per  cent.  Time  money  for  all  dates  is 
quoted  at        per  cent  on  the  better  class  of  railroad  securities. 

The  Stock  flarket 

The  whole  stock  market  has  been  thrown  into  an  abnormal  con- 
dition by  the  sensational  fight  for  control  of  the  Louisville  &  Nash- 
ville Railroad.  Nothing  that  has  happened  since  the  famous  North- 
ern Pacific  contest  last  May  has  so  profoundly  stirred  the  financial 
community.  At  the  present  writing  it  is  too  early  to  discuss  the 
probable  outcome,  as  nothing  is  known  beyond  the  fact  that  control 
of  the  property  has  been  secured  by  a  powerful  clique  of  Western 
speculative  interests  whose  enormous  operations  in  various  quarters 
make  up  the  stock  market  history  of  the  past  month  or  more.  The 
leader  of  the  clique  has  publicly  stated  that  the  Louisville  stock  was 
acquired  as  a  simple  investment,  but  there  are  few  people  in  Wall 
Street  who  believe  this  to  be  the  truth.  According  to  the  common 
view,  the  whole  transaction  was  an  audacious  speculative  coup,  the 
motive  of  which  was  to  turn  over  the  controlling  interest  to  one  or 
another  of  the  railroad  companies  which  are  naturally  most  con- 
cerned with  the  disposition  of  the  Louisville  property.  As  it  now 
appears,  the  situation  resolves  itself  into  a  question  whether  the 
Morgan  party,  which  owns  the  Southern  Railway;  the  Harriman 
party,  which  owns  the  Illinois  Central  and  Southern  Pacific,  or  the 
Belmont-Rothschild  party,  which  were  the  former  majority  in  the 
Louisville  &  Nashville,  will  be  the  bidders  for  the  holdings  of  the 
Gates  clique.  The  suggestion  that  one  of  the  first  two  named  may 
eventually  secure  control  of  the  Louisville  road  has  raised  mis- 
givings, lest  the  same  sort  of  situation,  with  the  same  principals 
as  were  found  in  the  great  struggle  for  ascendency  in  the  Northwest 
a  year  ago,  may  be  repeated  now  in  the  South.  Until  this  uncer- 
tainty is  disposed  of  the  movement  of  the  general  stock  market  will 
be  a  matter  of  some  doubt.  The  price  fluctuations  of  the  last  few 
days  have  been  extremely  erratic,  and  the  characteristics  of  the 
trading  have  been  a  repetition,  on  scarcely  an  inferior  scale,  of  the 
exciting  market  of  a  year  ago. 

So  completely  has  speculative  interest  been  absorbed  in  the  rail- 
road situation  that  the  local  traction  issues  have  come  in  for  only 
slight  notice  during  the  past  week.  The  sharp  decline  in  the  various 
securities  and  options  connected  with  the  Metropolitan  transfer 


deal  has,  however,  been  a  very  striking  feature.  A  week  ago  the 
rights  to  subscribe  to  the  new  Metropolitan  Securities  stock  were 
quoted  as  high  as  1254  on  the  curb.  But  from  the  moment  they 
were  taken  in  on  the  Stock  Exchange  the  quotation  has  steadily 
fallen  until  it  touched  ssA  yesterday.  At  the  same  time  Metropoli- 
tan Securities  shares,  "when  issued,"  have  declined  on  the  curb 
from  124 to  in,  and  Metropolitan  Street  Railway  on  the  regular 
board  selling  ex-rights  went  down  no  less  than  20  points  from  the 
figure  which  it  commanded  when  the  new  financial  programme 
was  first  announced  to  the  public.  For  the  general  reasons  already 
noted,  Manhattan  and  Brooklyn  Rapid  Transit  have  been  compara- 
tively neglected  in  the  week's  trading.  They  have  sold  down  more 
through  inaction  than  through  any  pressure  of  liquidation. 

Philadelphia 

Active  interest  continues  to  center  in  Union  Traction,  the  deal- 
ings in  which  this  week  have  continued  on  a  large  scale.  A  further 
advance  from  43.}^  to  44%  brought  out  enough  stock,  however,  to 
check  the  upward  tendency  and  cause  a  reaction  to  about  the  figure 
of  a  week  ago.  The  strong  pool  operating  in  these  shares  seems  to 
have  the  speculative  situation  well  in  hand,  but  it  has  not  seemed 
this  week  to  encourage  another  advance.  News  concerning  the 
lease  of  the  property  is  singularly  absent.  An  active  demand  for 
Camden  &  Trenton  Railway  carried  the  stock  up  sharply  from  4  to 
5.  The  buying  presumably  is  connected  with  the  rumors  of  a  Phila- 
delphia-New York  traction  system,  which  just  now  are  being  cir- 
culated in  a  lively  fashion.  The  rest  of  the  week's  traction  dealings 
mi  the  Philadelphia  Exchange  are  of  scant  importance.  Small  lots 
of  American  Railways  sold  at  44  up  to  44V2,  Railways  Company 
General  at  6,  Philadelphia  Traction  at  98,  Easton  Electric  at  ig^, 
Fairmount  Park  Transportation  at  25  and  Consolidated  Traction 
of  New  Jersey  at  70^.  In  the  bond  division,  sales  were  recorded 
in  Electric-People's  Traction  4s  at  gSyi,  Union  Traction  of  Indiana 
5s  at  101*4,  Consolidated  of  New  Jersey  5s  at  110%,  People's  Pas- 
senger 4s  at  10634  and  106J4,  Indianapolis  Railway  4s  at  86%  and 
United  Traction  of  Pittsburgh  5s  at  116%. 

Chicago 

The  principal  Chicago  surface  line  shares  have  made  no  further 
progress  toward  a  higher  level  during  the  week,  but  they  have  held 
their  previous  advance  very  well.  Dealings  in  Union  Traction  have 
continued  heavy  on  a  range  between  19%  and  21  for  the  common 
and  57  to  58  for  the  preferred.  City  Railway  has  not  been  at  all 
active,  a  few  lots  only  changing  hands  at  220.  There  is  nothing 
fresh  to  be  noted  in  the  franchise  tax  matter.  Speculators  in  the 
traction  market  find  abundant  inspiration,  however,  in  the  remark- 
able show  of  current  earnings.  Receipts  of  the  City  Railway  are 
larger  now  than  at  any  time  since  the  World's  Fair  year.  It  is  pre- 
dicted for  the  elevated  roads,  also,  that  their  April  traffic  returns 
will  break  all  records  for  the  month.  The  principal  stocks  of  these 
companies  have  varied  very  little  in  price  during  the  week.  Metro- 
politan common  is  steady  around  40,  and  the  preferred,  after  going 
up  to  92,  is  selling  around  91  Ms-  South  Side  is  off  a  half  point  to 
114.  Lake  Street  is  unchanged  at  12^,  and  Northwest  is  firm  at 
37.  Nothing  new  has  developed  in  the  joint  traffic  handling  proposal 
between  the  Northwestern  Elevated  and  the  St.  Paul  Railroad. 
Officials  of  the  former  say  that  the  question  now  rests  entirely  with 
the  railroad  company  to  decide.  A  working  agreement  between  the 
Metropolitan  Elevated  and  the  Burlington  road  with  respect  to  the 
handling  of  the  elevated's  suburban  traffic  over  the  railroad  com- 
pany's line  is  believed  to  be  near  at  hand. 

Other  Traction  Securities 

The  steady  accumulation  which  has  been  evident  for  some  little 
time  in  the  market  for  Massachusetts  Electric  stocks  gave  way  this 
week  to  a  sharp  rise  of  3  points  in  the  common  and  in  the 
preferred.  The  movement  seems  to  be  based  entirely  upon  the  com- 
pany's excellent  earnings.  For  the  month  of  March  an  increase  of 
$28,000,  or  7  per  cent,  over  last  year  was  reported.  A  speculative 
rumor  that  the  company  would  absorb  the  Boston  Suburban  re- 
ceives no  credence  in  well-informed  circles.  Boston  Elevated,  after 
selling  up  to  171,  dropped  back  to  164  on  light  transactions.  United 
Railways  of  Baltimore,  after  some  reaction  toward  the  end  of  last 
week,  have  recovered  to  nearly  top  figures.  The  indications  that  no 
more  "strike"  legislation  against  the  company  is  to  be  feared  are 
responsible  for  the  continued  strength  of  its  stock  and  bonds.  Other 
Baltimore  traction  sales  for  the  week  include  Richmond  Traction 
stock  at  46,  City  and  Suburban  (Baltimore)  -5s  at  116,  Baltimore 
Traction  5s  at  iiSJ/2,  Atlanta  Street  Railway  5s  at  107  and  107^ 
and  City  and  Suburban  (Washington)  5s  at  94.    Bids  on  Syracus< 
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Transit  and  Rochester  Railway  shares  have  been  raised  sharply  by 
leading  New  York  specialists.  Syracuse  common  is  now  quoted  at 
24  and  the  preferred  at  64,  and  Rochester  common  at  50.  New  Or- 
leans securities  in  their  home  market  have  risen  to  31)4  for  the 
common  and  ro8$4  for  the  preferred,  the  high  level  of  the  recent 
upward  movement.  Twin  City  Rapid  Transit  has  ceased  its  late 
display  of  activity  and  is  lower  on  the  week,  and  North  American 
also  has  been  comparatively  inactive.  San  Francisco  Street  Rail- 
way issues  on  the  New  York  curb  continue  to  occupy  a  prominent 
place  in  the  trading,  with  their  prices  showing  an  upward  inclina- 
tion. The  common  is  up  from  23^  to  25,  the  preferred  from  62^ 
to  62l/2.  The  subscription  rights  are  comparatively  stationary  at 
102  and  the  bonds  at  go.  The  stock  of  the  Southern  Ohio  Traction 
Company  was  very  active  on  the  Cleveland  Stock  Exchange  last 
week,  the  cause  being  the  proposed  consolidation  of  this  property 
with  the  Cincinnati  &  Northwestern  ;  also  the  report  that  the  West- 
ern Ohio  Railway  Company  is  soon  to  be  absorbed  by  the  consoli- 
dated company  forming  a  through  Cincinnati-Toledo  line.  During 
the  week  1300  shares  changed  hands  at  from  63  to  65  ;  the  week  pre- 
vious this  stock  sold  at  58^.  Western  Ohio  Railway  was  quoted  on 
the  Stock  Exchange  for  the  first  time,  and  50  shares  sold  at  21, 
which  is  considered  very  good  for  a  starter.  Reference  to  the  earn- 
ings of  this  road,  which  has  just  commenced  operations,  is  made  in 
another  column.  Four  hundred  of  Detroit  United  sold  at  from  68 
to  6gV2,  a  slight  gain  over  last  week.  Early  in  the  week  a  block  of 
Elgin,  Aurora  &  Southern  sold  at  37!S,  and  later  it  sold  at  41  and 
42  for  small  lots.  About  400  shares  of  Northern  Ohio  Traction 
common  sold  at  33,  stationary  figure.  Cleveland  Electric  made  a 
slight  gain,  small  blocks  selling  at  83^4.  On  Monday  Detriot 
United  advanced  to  6oT/4,  350  shares  going  at  that  figure.  Fifty 
Elgin,  Aurora  &  Southern  sold  at  42.  Last  week  3000  shares  of 
Southern  Traction  sold  to  Cincinnati  parties  in  one  block  on  the 
Cincinnati  Stock  Exchange. 

Security  Quotations  ^ 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
April  8    April  15 


American  Railways  Company   43%  44 

Boston  Elevated    168%  163% 

Brooklyn  R.  T   65%  65 

Chicago  City    220  a220 

Chicago  Union  Tr.  (common)    19%  20y2 

Chicago  Union  Tr.  (preferred)    57  56% 

Cleveland  £1  Eastern   a30  a30 

Cleveland  Electric   82%  83 

Columbus  (common)    51%  54 

Columbus  (preferred)    102  *lul 

*  Consolidated  Traction  of  N.  J   70%  70 

Consolidated  Traction  of  N.  J.  5s   110%  110% 

Consolidated  Traction  of  Pittsburgh  (common)   24% 

Detroit  United   .'.    66  69% 

Electric-People's   Traction    (Philadelphia)   4s   9:1%  98% 

Elgin,  Aurora  &  Southern   35  40% 

Indianapolis  Street  Railway  4s   85  86 

Lake  Street  Elevated   12%  12% 

Manhattan   Ry    134%  132% 

Massachusetts  Elec.  Cos  (common)   39%  43% 

Massachusetts  Elec.  Cos.   (preferred)   96  97 

Metropolitan  Elevated,  Chicago  (common)   39%  39% 

Metropolitan   Elevated,   Chicago   91  91 

Metropolitan  Street    165  bl53 

New  Orleans   (common)   30  31% 

New  Orleans  (preferred)   104  108% 

North  American    125%  125 

Northern  Ohio  Traction   (common)   33  33 

Northern  Ohio  Traction   (preferred   a84% 

North  Jersey    30  30 

Northwestern  Elevated,  Chicago  (common)   37  37 

Northwestern  Elevated,  Chicago  (preferred)   85%  85% 

Philadelphia  Traction    98  98 

St.  Louis  Transit  Co.  (common)   30%  30% 

South  Side  Elevated  (Chicago)  all4y2  113 

Southern  Ohio  Traction    62%  63% 

Syracuse   (common)    21  24 

Syracuse   (preferred)    54  64 

Third  Ave   130  130 

Twin  City,  Minneapolis  (common)    120%  120% 

United  Railways,  St.  Louis  (preferred)   83%  83 

United  Railways,  St.  Louis,  4s   88%  88% 

Union    Traction    (Philadelphia)   43%  43% 


*  Ex-dividend,    t  Last  sale,    (a)  Asked,    (h)  Ex-rights. 

Iron  and  Steel 

The  efforts  to  check  the  advancing  tendency  of  prices  continue 
with  great  persistence,  but  their  success  is  still  extremely  doubtful. 
A  further  decrease  during  March  in  the  already  meager  furnace 
stocks  on  hand  has  emphasized  the  scarcity  of  material  of  all  kinds, 
and  consumers  who  buy  for  immediate  delivery  are  ready  to  pay 


from  $1  to  $2  per  ton  above  the  nominal  price  quotations.  These 
urgent  demands  are  making  difficult  the  task  of  the  United  States 
Steel  Corporation,  which  is  trying  to  prevent  a  runaway  market. 
In  making  their  contract  for  the  fourth  quarter  of  1902  and  the 
first  quarter  of  1903  with  the  Bessemer  Furnace  Association  the 
Corporation  was  forced  to  concede  a  higher  price  than  they  had 
stipulated  for.  This  circumstance  has  tended  to  unsettle  the  feeling 
in  the  trade  still  more  regarding  the  future.  The  scarcity  of  steel 
has  again  led  to  some  orders  being  placed  in  the  foreign  markets. 
Quotations  are  as  follows:  Bessemer  pig,  $i8.25wt$i8.75  ;  steel  bil- 
lets, $3i(Tr$32;  steel  rails,  $28. 

fletals 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12 
cents:  tin,  27^  cents  (a  28  cents;  lead.  4.10  cents  (S  4.15  cents,  and 
spelter,  4.45  cents. 



SAN  FRANCISCO,  CAE— A  meeting  of  the  stockholders  of  the  United 
Railroads  of  San  Francisco  has  been  called  for  June  5  to  vote  on  the  proposi- 
tion to  issue  bonds  to  the  amount  of  $35,275,000.  The  object  of  the  issue  is  to 
provide  for  the  cost  and  indebtedness  of  the  various  lines  of  the  system.  The 
bonds  are  to  run  twenty-five  years  and  bear  4  per  cent  interest. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Western  Traction  Company 
lias  filed  a  mortgage  covering  both  the  Martinsville  and  Blainfield-Danville 
lines,  now  under  construction,  to  secure  $500,000  in  bonds.  The  mortgage  is 
given  in  favor  of  the  Union  and  Security  Trust  Companies,  of  Indianapolis. 

HELENA,  MONT.— Judge  Knowles,  of  the  Federal  Court,  has  signed  a  de- 
cree of  foreclosure  in  the  action  of  the  Central  Trust  Company,  of  New  York, 
against  the  Helena  Power  &  Light  Company.  The  company  has  been  in  the 
hands  of  N.  L.  Walker,  as  receiver,  since  October,  1901.  The  company  op- 
erates about  twenty-four  miles  of  electric  railway  and  is  a  consolidation  of 
the  Helena  Electric  Railway,  Helena  Rapid  Transit  Company,  Helena  Electric 
Company  and  the  Helena  Gaslight  &  Coke  Company. 

TRENTON,  N.  J.— The  American  Elevated  Railway  Company  has  filed  a 
certificate  increasing  its  capital  stock  from  $1,000,000  to  $5,000,000.  The  com- 
pany is  the  one  which  it  has  been  asserted  would  run  trains  on  an  elevated 
railway  between  New  York  and  Philadelphia  at  a  rate  of  150  miles  per  hour. 

PORTLAND,  MAINE.— The  capital  stock  of  the  Portland  6t  Brunswick- 
Street  Railway  Company,  which  plans  to  build  between  Portland  and  Bruns- 
wick, has  been  increased  from  $80,000  to  $200,000. 

CLEVELAND,  OHIO— On  May  7,  at  Hamilton,  the  stockholders  of  the 
Southern  Ohio  Traction  Company  and  the  Cincinnati  &  Northwestern  Rail- 
way will  meet  to  ratify  the  action  of  the  directors  of  the  two  companies, 
looking  toward  a  consolidation  of  the  properties.  The  new  company  will  be 
known  as  the  Cincinnati,  Dayton  &  Toledo  Traction  Company,  and  it  will  have 
an  authorized  capital  stock  of  $5,000,000.  LTnder  the  terms  of  the  consolidation, 
the  stockholders  of  the  Southern  Ohio  Traction  will  receive  for  their  $2,U00,UUO 
of  stock  $2,000,000  in  the  stock  and  $1,200,000  in  the  bonds  of  the  new  company. 
Stockholders  of  the  Cincinnati  &  Northwestern  will  receive  $1,000,000  in  the 
stock  of  the  new  company  for  their  property.  The  remaining  $2,1X10,000  of 
the  stock  of  the  new  company  will  be  held  in  the  treasury  for  future  ex- 
tensions and  the  purchase  of  other  properties.  It  is  practically  admitted  by 
the  Pomeroy-Mandelbaum  Syndicate,  which  owns  the  properties  mentioned, 
and  the  Western  Ohio  Railway  Company  that  it  is  the  intention  to  con- 
solidate the  last-named  road  with  the  other,  thus  forming,  as  the  name  of 
the  new  company  implies,  a  thorough  line  from  Cincinnati  to  Toledo.  The 
Western  Ohio  Railway  is  being  built  to  Findlay,  where  traffic  arrangements 
would  bring  it  into  Toledo. 

YOUNGSTOWN,  OHIO.— Needham,  Reynolds  &  Company,  promoters 
and  brokers  of  Cleveland,  are  said  to  have  completed  a  deal  for  the  con- 
solidation of  the  Youngstown  Park  &  Falls  Railway  Company,  of  Youngs- 
town;  the  United  Power  Company,  of  East  Liverpool;  the  East  Liverpool 
&  Wellsville  Street  Railway,  of  East  Liverpool;  the  Chester  Street  Railway 
Company,  of  Chester,  W.  Va.,  and  the  Wellsville  &  Steubenville  Traction 
Company,  of  Wellsville.  The  consolidated  ccmpany  will  be  known  as  the 
Ohio  River  &  Youngstown  Railway  Company.  Bonds  to  the  amount  of 
$4,000,000  are  to  be  issued.  It  is  the  chief  aim  of  the  consolidation  to  build  an 
interurban  line  from  Youngstown  to  East  Liverpool,  a  distance  of  55  miles, 
touching  Columbiana,  Leetonia,  Washingtonville,  Lisbon.  Salem  and  other 
towns;  also  a  line  from  Wellsville  to  Steubenville.  It  is  claimed  that  a  40-ft. 
private  right  of  way  over  the  two  routes  has  been  secured,  and  that  work  on 
the  interurban  lines  will  start  at  once.  The  Youngstown  Park  &  Falls  Rail- 
way Company  owns  7  miles  of  line  in  Youngstown  and  a  large  park  in  that 
city.  The  United  Bower  Company  is  a  recent  consolidation  of  the  East 
Liverpool  Railway  Company  and  the  Ceramic  City  Lighting  Company. 

CLEVELAND,  OHIO.  —  At  a  special  meeting  of  stockholders  of  the 
Cleveland,  Painesville  &  Eastern  Railway  Company,  held  April  10,  the  capital 
stock  of  the  company  was  increased  from  $1,500,000  to  $2,000,000.  Out  of  the 
$500,000  increase  $69,000  will  go  to  pay  for  the  Fairport  extension,  which  was 
completed  last  year.  The  balance  of  the  increase  will  remain  in  the  treasury 
for  future  improvements.  The  company  is  planning  to  purchase  new  rolling 
stock  and  other  equipment. 

ST.  CATHARINES,  ONT.— The  Niagara,  St.  Catharines  &  Toronto  Elec 
trie  Railway  Company  is  seeking  parliamentary  power  to  increase  its  bonds 
by  $250,000  for  the  purpose  of  paying  for  two  new  purchases,  the  Port  Dal- 
housie,  St.  Catharines  &  Thorald  Electric  Railway  and  the  Niagara,  St, 
Catharines  &  Toronto  Navigation  Company.  The  company  also  desires  to 
acquire  and  guarantee  the  securities  of  other  electrical  and  navigation  com- 
panies; also  to  acquire  some  small  lines  and  branch  lines  connecting  with 
its  lines. 
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 


reports  to  the  ends  of  the  various  financial  years 
+  Deficit. 


Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors. 


*  Including  taxes. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y 
Binghamton  St.  Ry. 
Co  


Period 


1  m.,  Mar.  '02 
1  "  "  '01 
3  "       "  '02 

3  01 

12"  Dec.  '01 
12  "       -  '00 


BOSTON,  MASS. 
Boston  Elev.  Rj'.  Co. 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co. 


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Lake  Street  Elevated 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,  Elyria 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  United  Ry. 


Rapid  Ry. 


Mar.  '02 
"  '01 
"  '02 
'•  '01 


H 


12  m.,  Sept.'Ol 
12  00 


2  m.,  Sept.'Ol 
12  00 


1  m. 
1  " 


1  m. 
1  " 

8  " 
8  " 


1  m. 
1  " 
3  " 
3  '* 


Jan.  '0: 
"  '01 
"  02 
"  '01 

June  '01 
"  '00 


Feb.  '02 

"  '01 

"  '02 

"  '01 


Mar.  '02 
"  '01 
"  '02 
"  '01 


12  m. 
12  " 


Dec. 


1  m.,  Feb.  '02 
1  "  "  '01 
12  "  Dec.  '01 
12  00 


1  m. 
1  " 

12  " 
12  " 


Feb,  '02 
"  '01 
Dec.  '01 

"  'ou 


1  m.,  Feb.  '02 
"  '01 
"  '02 
"  '01 
Dec.  '01 
"  '00 


12  " 
12  " 


1  m. 
1  " 
3  " 
3  " 
12  - 
12  " 


1  m. 
1  " 


Mar.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 


Feb. 


1  m.,  Feb.  '02 


'01 
"  '02 
"  '01 
Dec.  '01 
"  '00 


1  m.,  Mar 

1  " 

3  "  " 
3  " 

12  "  Dec. 
12  " 


1  m. 
1  " 
12  " 
12  " 


Dec. 


51,204 
41,074 
141,134 
122,651 
617,011 
513.725 


115  652 
111,194 
1 ,098,699 
1,031,188 


14,610 

14,13 

155,621 
140,084 


10,869,496 
10,236,994 


5,778,133  3,915,486  1 
5,518,837  3,659,33 


996,825 
917,750 
7,533,75! 
7,055,70' 
12,135,559 
11.768,550 


330,744 
235,021 
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To-day  the  current  of  opinion  is  strongly  against  the  building 
of  interurbans  excepting  on  their  own  right  of  way,  unless  the 
topography  of  the  country  and  the  franchise-granting  bodies  are 
very  favorable  to  the  use  of  the  highway.  In  any  ordinary  farming 
country  the  cost  of  a  private  right  of  way  is  too  small  a  proportion 
of  the  total  cost  of  building  a  toad  to  be  worth  considering  as  an 
objection,  unless  there  is  some  special  reason  why  the  highway  is 
desirable.  The  freedom  from  speed  restrictions  and  damage  suits 
arising  from  operation  of  cars  cn  a  highway,  as  well  as  the  saving 
in  grading  or  power  required  to  surmount  highway  grades,  will 
usually  overbalance  the  cost  of  the  right  of  way  and  make  the 
cost  of  the  land  occupied  trifling.  In  towns  it  is  different,  where 
land  values  are  higher  and  where  the  speed  must  be  slow  in  any 
event.  The  right  to  condemn  land  after  the  manner  of  steam  rail- 
roads is  not  as  yet  allowed  to  electric  railways  in  all  States,  but 
even  where  it  is  not  interurban  electric  lines  have  been  remarkably 
successful  in  securing  private  right  of  way. 

Concerning  the  Three=Cent  Fare  Heresy 

We  have  recently  made  not  infrequent  reference  to  the  hold 
which  the  3-cent  fare  delusion  seems  to  have  secured  in  Cleve- 
land under  the  gentle  ministrations  of  the  Hon.  Tom  Johnson. 
Now  we  quite  agree  with  that  genial  ex-monopolist  that  3-cent 
fares  would  be  quite  feasible  under  certain  conditions  which 
would  not  be  unwelcome  to  street  railway  managers.  These  con- 
ditions we  desire  here  to  put  on  record,  so  that  he  who  reads 
may  run;  they  are:  First,  a  guarantee  of  eternal  life  for  the  equip- 
ment, and,  second,  50-cent-a-day  labor.  Granted  these,  and  there 
would  be  no  material  difficulty  in  giving  3-cent  fares.  Now 
the  former  has  been  by  no  means  easy  to  obtain  since  the  very 
early  days  of  the  electric  railway  business,  and  we  doubt  whether 
even  the  most  enthusiastic  constituents  of  the  Hon.  Tom  would 
stomach  the  latter,  so  that  there  seems  to  be  trouble  ahead.  At 
present,  apparatus  does  sometimes  wear  out  and  employees  have 
to  receive  reasonably  good  pay.  If  you  stop  to  consider  that  on  a 
well-managed  city  road  the  motormen  are  paid  annually  more 
than  the  average  minister  of  the  Gospel  or  school  teacher  re- 
ceives, you  will  begin  to  appreciate  the  size  of  the  labor  situation. 
As  to  material,  we  have  not  at  hand  the  data  on  the  Hon.  Tom's 
late  roads,  but  we  will  hazard  a  guess  that  no  one  of  them  ever 
boasted  a  sinking  fund,  and  that  each  of  them  has  been  substan- 
tially re-equipped  at  least  once.  This  is  a  safe  guess  for  any  road, 
as  a  matter  of  fact,  if  it  has  been  built  eight  or  ten  years.  Uni- 
versal free  transfers  seem  also  to  be  a  part  of  the  Cleveland  creed, 
but  we  look  in  vain  for  our  dear  old  friends,  the  eight-hour  day 
and  the  no-seat-no-fare  stipulation.  By  what  unspeakable  remiss- 
ness were  these  omitted  from  the  programme?  So  long  as  the 
Hon.  Tom  has  started  in  the  inauguration  of  a  season  of  blessed 
rest  for  everybody  except  the  poor  devil  who  has  to  live  off  his 
investments,  he  certainly  should  have  done  it  up  in  style.  We 
suggest  that  the  charter  of  his  3-cent  road  be  at  once  amended 
in  these  respects,  and  that  the  company  also  be  required  to  provide 
boutonnieres  for  each  passenger.  Let  no  niggardly  economies 
stand  in  the  way  of  Cleveland's  sanctification. 

Joking  aside,  we  honestly  wish  that  the  loud-voiced  advocates 
of  3-cent  fares  would  stop  talking,  get  together,  fetch  out  their 
eelskins  and  build  a  road  to  be  run  with  all  the  modern  im- 
provements for  which  they  have  been  howling.  No  amount  of 
argument  will  convince  them  of  their  error,  but  we  think  that  a 
very  brief  experience  would  work  a  change  of  heart.  An  actual 
attempt  at  operation  on  3-cent  lares  would,  if  properly  con- 
ducted, be  of  great  benefit  to  the  business  in  the  long  run,  and 
would  go  farther  than  almost  anything  else  to  establish  sound, 
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logical,  permanent  relations  between  street  railroads  and  the  pub- 
lic. But  let  the  experiment  be  tried  under  the  ordinary  service 
conditions  of  urban  roads.  Let  the  system  be  built  on  the  best 
modern  lines,  with  up-to-date  equipment,  and  let  it  be  operated 
so  as  to  give  first-class  service.  It  should  have  the  advantage  of 
being  built  for  ready  cash,  but,  on  the  other  hand,  let  full  and 
adequate  provision  be  made  for  repairs,  replacements  and  deprecia- 
tion, and  let  all  these  items  be  honestly  charged  up,  not  suppressed 
in  the  hope  of  unloading  the  investment  or  of  finding  a  plausible 
excuse  for  increasing  the  capital  stock  when  the  day  of  reckoning 
draws  nigh.  Then  let  the  aforesaid  loud-voiced  advocates  sit 
down  at  the  end  of  each  fiscal  year  and  figure  up  their  deficit,  and 
we  think  they  will  pipe  a  gentler  tune  thereafter.  But  let  the 
experiment  be  tried  fairly  and  fully,  with  a  clear  field  and  no 
chance  to  snivel  about  unfair  competition  when  the  axe  falls.  It 
will  take  some  drastic  remedy  of  this  kind  to  cure  the  delusions 
of  the  afflicted,  and  the  sooner  it  is  applied  the  better.  If  the 
projected  Cleveland  road  is  ever  built,  it  will  meet  some  of  the 
requirements,  but  provision  should  be  made  for  giving  the  fullest 
publicity  to  the  annual  balance  sheet,  and  for  eliminating  any 
complications  due  to  contact  with  the  other  roads.  It  is  time  to 
quit  fooling  about  3-cent  fares  and  to  show  once  for  all  the 
fallacy  of  trying  to  furnish  gold  dollars  for  79  cents.  The  Ameri- 
can public  at  large  is  not  kicking  about  5-cent  fares  when  it  gets 
good  service,  and  is  tired  of  hearing  so  much  noise  about  nothing. 
Gentlemen,  money  talks! 

Applying  Brakes  Over  Special  Work 

Should  brakes  be  applied  when  a  car  is  running  over  special 
work,  such  as  curves  and  switches,  or  should  a  car  be  allowed  to 
drift  at  such  places?  This  question,  if  propounded  to  master 
mechanics  and  trackmen,  would  probably  elicit  many  different 
answers.  It  might  seem  that  since  there  are  so  many  places  in 
practice  where  instructions  either  for  or  against  entering  curves 
and  switches  with  brake  set  could  not  be  carried  out  that  a  dis- 
cussion of  the  proper  practice  would  be  mainly  of  academic  interest. 
However,  it  is  well  to  analyze  the  subject  sufficiently  to  determine, 
at  least,  what  is  the  correct  practice,  so  that  it  can  be  applied  wher- 
ever feasible. 

'1  here  are  two  standpoints  from  which  to  consider  the  question; 
that  of  the  trackman  who  wants  to  reduce  the  wear  on  frogs  and 
switch  points  as  much  as  possible,  and  that  of  the  master  mechanic 
who  wants  to  keep  down  wear  and  ttar  on  rolling  stock.  Inter- 
ested jointly  with  the  master  mechanic  is  the  passenger  who  wants 
the  least  possible  amount  of  jolting. 

First,  as  to  track  wear,  there  will,  of  course,  be  slightly  more 
wear  on  a  frog  or  switch  point  if  the  wheels  regularly  pass  over  it 
with  the  brakes  set  than  if  they  are  usually  released,  because  a 
small  per  cent  of  the  time  the  wheels  are  almost  sure  to  be  sliding. 
This  is  demonstrated  by  the  wear  on  straight  track,  which  is 
greatest  at  points  where  brakes  are  frequently  applied.  Considering 
now  the  effect  on  trucks  and  cars,  it  is  evident  that  with  the 
brakes  set  part  of  the  cushioning  effect  of  the  springs  between  the 
truck  frame  and  the  journal  boxes  (if  the  truck  has  any)  is  lost. 
This  makes  the  car  ride  the  roughest  at  the  very  points  where 
springs  are  needed  most,  and  this  cannot  help  being  harder  on 
both  car  and  passenger  than  if  the  brakes  were  not  set.  On  the 
other  hand,  it  is  probably  true  that  when  the  brakes  are  set  the 
play  in  the  truck  journal  boxes  is  taken  up  and  the  journals  are 
squared  better  in  the  truck  than  if  the  brake-shoe  pressure  was 
relieved.  The  practical  bearing  of  this  on  the  problem  is,  however, 
very  small.  It  would  seem,  everything  considered,  that  motormen 
could  accomplish  the  same  results  with  less  wear  and  tear  on 
passengers  and  equipment  by  releasing  brakes  before  entering 
switches  and  curves  than  by  releasing  just  after  entering,  as 
is  most  commonly  done  when  a  curve  or  switch  is  approached  at  a 
higher  speed  than  it  is  desirable  to  run  through  it. 


The  Trolley  in  Valparaiso 

The  city  of  Valparaiso,  like  many  other  South  American  munic- 
ipalities, is  only  just  now  awakening  to  the  advantages  of  electric 
traction.  Heretofore  it  has  been  contented  with  the  service  afforded 
by  the  small  horse  care  lines  in  the  lower  portions  of  the  town,  and 
communication  with  the  hill  settlements  has  been  attended  with 
difficulties  that  have  had  a  discouraging  effect  upon  those  who 
were  not  obliged  to  make  the  trip.  It  has  been  pointed  out  that 
no  greater  boon  to  the  constantly  increasing  hill  population  could 
be  devised  than  rapid,  easy  and  economical  communication  between 
the  hills  and  with  the  lower  part  of  the  city.  Those  familiar  with 
the  local  conditions  declare  that  there  are  populated  spots  on  the 
hills  which,  in  point  of  time,  owing  to  the  difficult  nature  of  the 
precipitous  paths  leading  to  and  from  them,  are  as  far  from  the 
center  of  the  city  as  is,  for  instance,  the  neighboring  town  of 
Quillota.  The  cost  of  getting  even  the  bare  necessaries  of  life  on 
the  majority  of  the  hills  exceeds  the  freight  by  rail  of  similar 
articles  from  Valparaiso  to  the  town  mentioned,  and  possibly,  in 
some  instances,  to  the  capital.  To  realize  the  difficulties  under 
which  the  hill  dwellers  labor  one  must  witness  packhorses  and 
donkeys  wearily  wending  their  way  under  heavy  loads,  up  pre- 
cipitous goat  paths  on  which  few  animals  besides  the  sure-footed 
beasts  of  the  country  could  travel.  Breadwinners,  after  a  hard 
day's  labor,  have  to  trudge  the  same  difficult  road.  But  these  hard- 
ships would  disappear  if  the  hills  were  connected  with  each  other 
and  the  flat  by  a  system  of  electric  locomotion.  At  the  heads  of  many 
of  the  gulleys  there  are  expanses  of  tableland  which  would  soon 
become  desirable  residence  portions  if  only  easy  and  economical 
communication  with  the  lower  part  of  the  city  were  provided.  A 
change  is  now  promised,  the  local  street  railway  company  having 
determined  to  employ  electricity  to  operate  its  present  system,  and 
eventually  to  extend  its  lines  into  the  hill  country  so  as  to  afford 
cheap  and  easy  means  of  communication. 

This  decision  was  brought  about  by  the  action  of  property  owners 
when  the  question  of  transforming  the  present  lines  into  an  elec- 
trical system  was  under  consideration.  Permission  had  been  asked 
of  the  local  authorities  to  improve  the  present  service,  and  when 
the  hill  dwellers  learned  of  the  movement  they  demanded  that 
they,  too,  be  included  in  any  plan  of  this  kind.  In  the  original  proj- 
ect the  hill  country  was  excluded,  but  now  it  is  proposed  to  have 
every  portion  of  the  city  joined  by  trolley  lines,  and  thus  the  entire 
community  is  to  share  in  the  improvement.  The  fact  that  such 
unanimity  is  shown  by  the  people  of  Valparaiso  in  their  demand 
for  this  improvement  speaks  well  for  their  appreciation  of  the 
trolley,  and  would  seem  to  go  far  toward  ensuring  the  financial 
success  of  the  project. 

Is  Cigarette-Smoking  Injurious  to  Eyesight  ? 

The  crusade  against  the  "deadly  cigarette"  is  gaining  powerful 
recruits,  the  latest  acquisition  to  the  ranks  being  an  influential 
street  railway  man  who  is  opposed  to  the  use  of  tobacco  in  this 
form  by  motormen.  The  objection  is  based  upon  the  belief  that 
cigarette-smoking  is  injurious  to  the  eyesight.  The  superintendent 
of  the  United  Traction  Company,  of  Albany,  therefore,  has  in- 
structed his  subordinates  to  investigate  the  habits  of  the  men  in 
this  particular.  A  copy  of  the  order  issued  upon  this  subject 
follows : 

"I  wish  you  would  look  after  the  men  who  are  smoking  cigarettes 
cn  your  division,  and  where  you  find  any  men  habitually  using 
cigarettes,  please  examine  their  eyes  at  least  once  a  month.  See 
that  their  eyes  are  not  impaired." 

But  what  will  the  motorman  say  to  this?  Will  he  submit  to  the 
test,  or  will  he  take  the  position  that  ^his  is  another  step  toward 
restricting  his  personal  liberty?  That  will  probably  depend  upon 
the  character  of  the  man.  However,  the  company  undoubtedly  has 
the  right  to  take  such  measures  as  are  necessary  for  the  protection 
of  its  patrons,  and  it  must  be  admitted  that  perfect  eyesight  is 
an  indispensable  qualification  for  a  good  motorman. 
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Municipal  Railways  Management 

Managers  of  the  municipal  railways  in  Great  Britain  have 
formed  an  organization  in  which  twenty  cities  are  represented,  the 
object  of  which,  as  set  forth  in  the  constitution,  is  the  acquisition 
of  experimental,  statistical  and  scientific  knowledge  relating  to  the 
construction,  equipment  and  operation  of  tramways;  the  diffusion 
among  its  members  of  information  on  all  matters  affecting  tram- 
ways, and,  generally,  to  promote  the  interests  of  the  municipal 
systems. 

Mr.  John  Young,  of  Glasgow,  who  presided  at  the  preliminary 
meeting,  ai.d  who  took  an  active  part  in  the  work  of  organization, 
announced  that  a  number  of  managers  who  were  unable  to  attend 
the  opening  meeting  had  signified  their  interest  in  the  movement 
and  had  expressed  a  desire  to  secure  membership,  so  that  the 
present  list  of  members  is  not  to  be  regarded  as  representing 
the  entire  strength  of  the  movement.  It  is  expected,  of  course, 
that  the  subjects  to  be  considered  at  the  meetings  of  this 
body  shall  pertain  to  the  management  and  operation  of  municipal 
roads.  American  street  railway  managers  will  be  especially  inter- 
ested in  observing  the  attitude  of  this  organization  toward  the  older 
association  representing  the  tramway  systems  operated  as  private 
enterprises.  Much  may  depend  upon  the  early  relations  established 
between  these  bodies,  their  attitudes  determining  whether  existing 
prejudices  and  hostilities  shall  be  intensified  or  obliterated.  Har- 
monious working  would  undoubtedly  greatly  advance  the  general 
interests  involved.  Consequently  unusual  attention  will  be  be- 
stowed upon  the  first  annual  meeting,  which  will  be  held  at  London 
in  July,  when  the  policy  of  the  organization  will  be  determined. 

Street  Uses 

In  our  legal  department  of  the  present  issue  attention  is  called 
to  the  recent  decision  of  the  Court  of  Appeals  of  New  York,  hold- 
ing that  a  street  car  use  is  not  an  ordinary  use,  and  that  an  abutting 
owner  whose  title  extends  to  the  center  of  the  street  may  restrain 
the  inauguration  of  a  street  railroad.  Two  of  the  judges  dissent 
from  this  decision,  and  it  is  quite  evident  that  the  majority 
rendered  it  under  the  compulsion  of  judicial  consistency,  or,  to 
use  a  technical  phrase,  stare  decisis.  It  is  shown  that  in  most  of 
the  states  a  street  railroad  use  is  viewed  as  an  ordinary  street  use. 
It  further  seems  reasonably  probable  that  the  New  York  courts  will 
do  everything  within  their  power,  without  departing  from  technical 
consistency,  to  effectuate  street  railroad  rights  according  to  com- 
mon sense. 

The  argument  which  has  prevailed  in  most  of  the  states  and 
has  induced  two  of  the  New  York  judges  to  depart  from  judicial 
precedent  is  very  simple.  The  easement  or  right  of  the  public  in  a 
street  comprehends  all  uses  which  may  legitimately  be  considered 
as  public  street  uses.  The  conception  of  such  right  and  such  uses 
necessarily  varies  with  the  advance  of  civilization.  In  former 
times  the  use  by  a  pedestrian,  a  horseman  or  a  stage  coach 
was  universally  recognized  as  a  highway  or  street  use.  Under 
modern  conditions  the  use  by  horse  or  trolley  cars  to  accommo- 
date the  traveling  public  is  just  as  clearly  a  street  use.  This  is  the 
view  taken  by  most  courts,  and  the  New  York  court  might  pos- 
sibly have  taken  the  same  position  had  it  not  been  for  an  earlier 
decision  resting  upon  the  opposite  ground  that  has  been  followed 
and  relied  upon  in  subsequent  cases.  Even  in  New  York  the  way 
seems  probably  open  for  legislative  changes  in  the  existing  law, 
and  already  in  this  state  the  Legislature  has  shown  a  disposition 
to  regulate  the  relations  of  abutting  owners  with  street  railway 
companies  according  to  justice  and  common  sense. 

Criticism  of  "  Car  Ahead  "  Ordinance 

Some  of  the  critics  of  the  Metropolitan  Street.  Railway  Com- 
pany, and  of  all  corporations  performing  similar  services  for  that 
matter,  have  discovered  that  the  much-heralded  "car-ahead"  ordi- 
nance passed  by  the  Board  of  Aldermen  by  a  vote  of  57  to  2  is  not, 


after  all,  the  measure  of  relief  they  are  seeking.  The  "Times,"  for 
instance,  describes  it  as  "an  absurd  ordinance,"  and  seems  to  be 
startled  by  the  feature  we  pointed  out  last  week;  namely,  that  en- 
forcement would  entail  more  confusion  and  hardship  than  patrons 
of  street  railway  companies  have  yet  endured  under  the  most  un- 
favorable conditions.  The  ordinance  positively  forbids  the  com- 
pany to  "transfer  any  passenger  until  the  car  shall  have  reached 
the  termination  of  its  route."  Therefore,  if  a  car  breaks  down,  or 
is  smashed  in  an  accident,  or  takes  fire,  the  conductor  would  sub- 
ject the  corporation  employing  him  to  substantial  penalties  if  he 
transferred  the  passengers  to  another  car  on  the  same  or  a  branch 
line  unless  such  disabling  accident  happened  at  the  end  of  the 
line.  By  the  letter  of  the  ordinance  the  passenger,  by  implication, 
may  ctill  enjoy  the  liberty  of  getting  off  a  car  if  he  wants  to  before 
it  has  gone  the  entire  length  of  its  run,  but  he  cannot  get  a  transfer, 
and  if  lie  takes  another  car  must  pay  his  fare  again. 

It  lias  been  suggested  that,  wherever  practicable,  signs  be  dis- 
played warning  passengers  "this  car  for  street  only."  This 

would  eliminate  the  necessity  for  any  ordinance  on  the  subject. 
The  street  railway  company  has  adopted  this  rule  in  a  limited 
degree,  but  it  must  be  recognized  that  the  very  nature  of  this 
question  precludes  the  possibility  of  any  hard  and  fast  rule.  It 
would  be  wise  to  leave  the  problem  to  the  management  of  the 
street  railway  company  for  solution,  rather  than  complicate  the 
situation  by  introducing  bungling  efforts  of  aldermen  who  have 
no  experience  or  special  qualifications  for  handling  such  matters. 
Why  not  use  a  little  common  sense? 

Double-Trolley  for  Mersey  Tunnel 

Plans  for  the  transformation  of  the  steam  railway  now  operat- 
ing in  the  Mersey  tunnel,  and  connecting  Liverpool  and  Birken- 
head, have  been  adopted,  and  the  general  features  of  the  proposed 
installation  have  been  outlined  in  our  news  columns.  It  is  pro- 
posed to  equip  the  road  practically  after  the  manner  of  the  Man- 
hattan Elevated,  in  this  city,  with  the  exception  that  the  running 
track  will  not  be  used  for  return,  a  fourth  rail  insulated  through- 
out being  provided  for  this  purpose.  This  will,  therefore,  be  a 
double-trolley  system.  The  reason  given  for  adopting  this  plan 
does  not  seem  to  be  sufficient  to  American  engineers;  namely,  the 
prevention  of  electrolytic  action  and  "economy  in  operation."  Ex- 
perience has  pointed  out  other  effective  means  for  eliminating 
troubles  due  to  electrolysis,  and  the  stringent  British  Board  of 
Trade  regulations  would  seem  to  provide  sufficient  protection.  It 
is  possible,  of  course,  that  special  local  conditions  may  have  in- 
fluenced the  Mersey  management  in  adopting  this  plan,  but,  so  far 
as  has  been  disclosed,  no  good  reason  exists  for  this  backward 
step,  and  in  the  absence  of  some  satisfactory  explanation,  there 
has  been  considerable  comment  and  much  speculation  upon  the 
plans  as  published. 

Financing  London  Traction  System 

The  press  despatches  from  London  for  several  days  have  con- 
tained many  allusions  to  the  project  for  financing  a  company  to 
control  several  traction  lines  in  that  city.  It  is  said  that  J.  S. 
Morgan  &  Company  and  Siemens  Brothers  are  interested  in  the 
deal,  the  former  agreeing  to  furnish  the  capital,  while  the  latter 
are  interested  in  the  equipment.  The  statement  is  volunteered 
that  the  Morgan  and  Yerkes  interests  will  conflict  in  this  move- 
ment, but  it  is  not  taken  seriously  in  this  city.  Another  statement 
in  the  despatches  is  particularly  interesting  to  American  manu- 
facturers. It  is  declared  that  in  the  event  of  this  deal  going 
through  the  equipment  will  be  furnished  by  British  manufac- 
turers. Mr.  Dawkins,  the  representative  of  the  Morgan  house  in 
London  is  reported  to  have  testified  before  the  House  of  Lords 
committee  on  tube  railways  that  it  is  the  intention  of  the  pro- 
moters of  the  enterprise  to  procure  the  entire  equipment  in 
England. 
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Double  Trolley  at  Cincinnati 

The  electric  railways  of  Cincinnati  have  always  been  dis- 
tinguished from  all  other  electric  roads  in  the  United  States  by 
the  use  of  the  double  overhead  trolley  system  instead  of  the  single 
trolley  universally  employed  elsewhere.  Some  years  ago  the  fact 
that  the  double-trolley  system  was  being  successfully  operated  in 
Cincinnati  was  frequently  cited  as  a  basis  for  argument  in  favor  of 
the  use  of  the  system  in  other  places.  Engineering  practice  in 
this  country  did  not,  however,  seem  to  take  kindly  to  the  idea;  at 
least,  it  was  sufficiently  indifferent  to  prevent  its  general  adoption, 
and  no  other  double  trolley  was  built  than  that  put  in  at  Cincinnati. 
The  reason  for  the  installation  of  the  double  trolley  on  the  Cin- 
cinnati street  railway,  as  many  street  railway  managers  already 
know,  was  that  stockholders  in  the  street  railway  were  also  in- 
terested in  the  telephone  company.  Telephones  in  those  days  were 
operated  with  grounded  circuits,  and  the  installation  of  a  single- 
trolley  system  would  have  necessitated  the  running  of  insulated  re- 
turn wires  for  the  previously  grounded  telephone  circuits,  as  wis 
done  in  every  other  city  in  the  United  States  to  prevent  noisy  tele- 
phones. This  effect  on  grounded  telephone  circuits  was  the  cause 
of  complaint  by  telephone  interests  at  the  time  electric  railways 
were  first  coming  into  use  in  the  United  States.  Little  was  heard 
of  the  matter  after  a  year  or  two,  however,  because,  in  the  first 
place,  the  running  of  an  insulated  common  return  wire  for  the 
subscribers  to  a  telephone  exchange  was  not  a  very  expensive 
operation,  and,  in  the  second  place,  the  use  of  such  return  wire 
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greatly  improved  the  telephone  service  even  in  cases  where  there 
was  no  electric  railway  near. 

Since  American  practice  has  become  so  firmly  settled  upon  the 
single  trolley  the  double  trolley  at  Cincinnati  has  ceased  to  arouse 
much  interest  on  the  part  of  American  engineers,  because  a  discus- 
sion of  its  merits  on  this  side  of  the  Atlantic  would  be  purely  of 
academic  interest.  Occasionally,  however,  agitation  of  the  possi- 
bilties  of  electrolysis  of  water  pipes  where  the  single-trolley  system 
is  used  has  aroused  a  temporary  interest  in  the  double-trolley 
system.  In  Europe,  where  electric  railway  practice  is  not  so  firmly 
settled  as  in  this  country,  advocacy  of  the  double  trolley  is  some- 
times heard  as  the  only  sure  way  of  preventing  electrolysis.  For 
instance,  the  system  to  be  used  in  the  Mersey  tunnel  will  be  es- 
sentially a  double-trolley  system,  as  it  will  employ  the  third  rail 
for  delivering  current  and  a  fourth  for  return.  In  the  United  States 
it  has  been  found  that  with  proper  precaution  little  need  be  feared 
from  the  electrolsis  even  with  the  single-trolley  system,  and  the 
double  trolley  has  ceased  to  be  seriously  considered  as  a  possible 
form  of  construction  for  new  work. 

In  view  of  the  European  interest  in  this  matter  a  brief  review 
of  the  points  favorable  and  unfavorable  to  the  double  trolley  may 
be  of  interest.  Officers  in  the  Cincinnati  Traction  Company,  it 
should  be  mentioned,  are  reticent  about  condemning  or  commending 
the  double  trolley,  but  there  are  points  which  are  evident  to  any 
electrical  man  who  will  take  time  to  observe  the  conditions  at 
Cincinnati.  One  of  the  first  things  noticeable,  of  course,  by  any 
visitor,  whether  he  be  an  electric  railway  man  or  without  any 


knowledge  of  common  practice  in  other  parts  of  the  country,  is  the 
cumbersome  appearance  and  great  mass  of  overhead  material  neces- 
sary for  the  double  trolley.  This  can  be  easily  imagined,  and  still 
better  appreciated,  by  those  unfamiliar  with  Cincinnati  after  a 
glance  at  the  accompanying  views  of  a  street  crossing  in  Cincin- 
nati's residence  district.  The  necessity  of  insulating  the  two  trol- 
ley wires  from  each  other  at  curves  and  crossings  calls  for  the 
hanging  of  a  great  amount  of  vulcanized  fiber  in  the  air.  But  this 
is  not  all,  for  there  are  'few  important  corners  in  the  city  of  Cin- 
cinnati calling  for  a  considerable  amount  of  overhead  work  in 
which  a  car  can  go  in  any  direction  permitted  by  the  tracks  without 
requiring  the  conductor's  attention  in  pulling  the  trolley  wheels 
off  of  one  pair  of  trolley  wires  and  shifting  to  another.  This  is 
because  of  the  difficulty  of  putting  up  enough  overhead  frogs  and 
switches  to  permit  the  passage  of  cars  in  all  the  directions  desired. 
At  Fountain  Square,  which  is  the  downtown  terminal  of  many  of 
the  cars,  an  important  percentage  have  to  shift  trolleys  every  trip 
when  rounding  the  most  important  corner.  An  inspection  of  the 
trolley  wires,  clips  and  special  overhead  work  with  the  double- 
trolley  system  shows  that  there  is  a  great  amount  of  side  wear  on 
the  wire.  The  writer  has  seen  a  broken  trolley  wire  which  has 
been  worn  down  to  an  elliptical  shape  and  on  which  the  smallest 
diameter  of  the  ellipse  was  %  in.  It  is  most  common  to  have 
the  wire  wear  kite-shaped,  that  is,  V-shaped,  on  its  lower  surface. 
This  side  wear  is  probably  considerably  more  than  the  ordinary 
wear  on  the  single  trolley  because  of  the  grinding  action  of  the 
trolley  wheel.    That  this  wear  is  much  greater  than  on  most 


OF  OVERHEAD  WIRES  IN  RESIDENCE  DISTRICT 


single-trolley  lines  is  shown  by  the  fact  that  to  answer  emergency 
calls  on  the  Cincinnati  Traction  Company's  210  miles  of  overhead 
lines  ten  overhead  line  trouble  wagons  are  kept  constantly  at  call. 
These  ten  wagons  are  for  answering  emergency  calls  only;  there  are 
regular  repair  crews  in  addition  to  these. 

One  peculiar  fact  which  can  be  noted  almost  anywhere  in  Cin- 
cinnati where  there  is  a  grade  is  that  the  trolley  wires  on  the  down 
grade  wear  faster  than  on  the  up  grade.  It  would  naturally  be 
supposed  that  the  burning  action  of  the  current  with  the  car  ascend- 
ing a  grade  and  drawing  a  heavy  current  would  cause  a  more 
rapid  wear  on  the  wire  than  running  without  current  on  and  down 
grade.  Speed  seems  to  have  more  to  do  with  the  wear,  however, 
than  the  volume  of  current  passing.  Part  of  the  great  amount  of 
side  wear  on  the  trolley  wire  is  probably  due  to  the  fact  that  the 
two  trolley  poles  are  swiveled  upon  a  single  center  midway  between 
the  poles.  A  little  thought  as  to  the  action  which  takes  place  in 
rounding  curves,  as  well  as  the  action  which  takes  place  when  one 
of  the  trolley  poles  becomes  slightly  bent — a  frequent  occurrence — 
shows  that  chances  for  wear  are  much  greater  with  both  trolley 
poles  on  the  same  base  and  pivot.  The  trolley  wires  are  18  ins. 
apart.  The  object  of  having  both  poles  on  the  same  pivot  is,  of 
course,  to  facilitate  turning  the  trolley  from  one  end  of  the  car  to 
the  other.  If  two  separate  trolleys  with  independent  bases  are 
used,  the  conductor  must  swing  first  one  trolley  then  the  other,  and 
this,  of  course,  takes  double  the  time.  In  spite  of  this  disadvantage, 
however,  the  present  management  of  the  Cincinnati  Traction 
Company  considers  that  the  two  trolleys  with  independent  pivots 
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will  be  sufficiently  superior  to  the  present  type  to-justify  a  change. 
The  trolley 'wheels  are  a  V-shaped  groove  9-10  in.  x  i]/2  ins. 

The  present  management  of  the  Cincinnati  Traction  Company 
has  been  in  charge  of  the  property  more  than  a  year.  These  gen- 
tlemen have  had  long  experience  in  electric  railway  operation  in 
Washington,  D.  C,  and  Pittsburgh. 

One  peculiar  point  in  favor  of  the  double  overhead  trolley  has 
been  observed  which  is  worth  noting,  not  only  on  account  of  its 
bearing  on  the  double-trolley  question,  but  because  a  discussion  of 
it  may  lead  to  unearthing  some  hitherto  unsuspected  causes  of 
motor  troubles.  The  point  referred  to  is  that  motor  repairs  are 
said  to  be  unquestionably  less  with  the  double-trolley  system 
as  used  in  Cincinnati  than  with  the  single  trolley  or  with  the 
underground  conduit  double-trolley  system  used  at  Washington. 
In  making  this  statement  these  gentlemen  have  taken  into  con- 
sideration all  the  factors  that  might  go  to  influence  the  number 
of  motor  troubles  aside  from  the  question  of  the  current  supply 
upon  single  and  double  trolley.  Consideration  of  the  cause  for 
this  difference  will  doubtless  lead  to  considerable  theorizing  and 
argument,  and  it  should  result  eventually  in  practical  advantage. 

 ♦♦♦  ■ 

From  Schenectady  to  Troy  by  Electric  Railway 

The  Schenectady  Railway  Company,  of  Schenectady,  N.  Y.,  is 
building  a  line  from  Schenectady  to  Troy,  a  distance  of  about  14 
miles.  The  line  will  be  operated  ultimately  from  the  new  steam 
plant  at  the  General  Electric  Company's  Schenectady  works,  and 
temporarily  from  the  Mechanicville  hydraulic-electric  plant  on  the 
Upper  Hudson  River.  Transmission  at  10,000  volts  to  Latham's 
Corners  sub-station  will  supply  four  300-kw,  40-cycle  General  Elec- 
tric rotary  converters  with  the  necessary  power,  which  will  be 
delivered  to  the  trolley  circuits  at  600  volts  direct  current.  Air- 
blast  transformers  will  be  used  and  the  line  will  be  double-tracked 
with  0000  trolley  construction  and  80-lb  T-rail.  There  will  be  a 
branch  line  from  Latham's  Corners  to  Albany,  so  that  it  will  be 
possible  to  go  from  Schenectady  to  Albany  by  two  easy  electric 
routes,  and  ultimately  from  Schenectady  to  Saratoga.  The  cars 
will  be  equipped  with  type  M  train  control,  weighing,  with  double 
trucks,  about  27  tons  and  having  all  the  axles  driven.  Four 
G.E.-57  (50-hp)  motors  will  be  used  on  each  car. 

The  interval  on  the  Schenectady-Albany  line  is  soon  to  be  re- 
duced to  seven  and  one-half  minutes.  This  line  is  practically 
straight  for  the  entire  17  miles  between  Albany  and  the  Mott  Ter- 
race transfer  station  in  Schenectady.  Laborers  are  now  at  work  on 
the  track,  lining  and  leveling  it  into  good  condition  for  the  heavy 
spring  business  expected.  The  line  is  double-tracked  throughout, 
except  under  the  New  York  Central  bridge  near  McNutt,  where 
the  narrow  highway  compels  single  track.  Double-trolley  construc- 
tion is,  however,  carried  under  the  bridge.  The  Karner  sub-station 
is  now  being  enlarged,  and  will  contain  tour  300-kw,  40-cycle 
General  Electric  rotary  converters  with  air-blast  transformers. 
The  summer  running  time  between  Schenectady  and  Albany  is 
about  forty-five  minutes,  or  22.7  miles  per  hour,  schedule  speed. 
The  transmission  line  is  supported  on  triple-petticoated  insulators. 
The  cars,  which  were  recently  described  in  these  pages,  are 
specially  large  and  comfortable,  and  are  divided  into  a  forward 
compartment  containing  eighteen  seats  and  a  rear  section  con- 
taining eight  seats. 

 ■ 

Maximum    Trains;  their    Relation  to  Track,  Motive 
Power  and  Traffic 


The  paper  presented  by  E.  E.  R.  Tratman  at  the  New  York  Rail- 
road Club  on  this  subject,  March  20,  related  particularly  to  steam 
railroad  practice,  and  gave  the  experience  of  several  prominent  en- 
gineers, heads  of  engineering  departments  and  reports  of  railroads 
upon  this  question.  The  conclusions  which  the  author  drew  from 
the  facts  gathered  by  him  in  his  investigation  and  presented  in  this 
paper  are  summarized  as  follows  : 

First. — The  heavy  engines,  cars  and  trains  for  freight  service 
have  come  to  stay,  for  the  reason  that  the  "maximum  train"  method 
of  handling  the  traffic  has  shown  an  ultimate  economy  in  spite  of 
the  large  sums  expended  in  improving  the  road  and  the  rolling 
equipment. 

Second. — There  is  undoubtedly  an  increased  wear  of  the  track 
and  cost  of  maintenance  of  way  due  to  the  heavy  equipment  and 
trains,  and  it  would  be  wise  economy  in  very  many  cases  to  make 
liberal  expenditures  in  materially  increasing  the  strength  of  the 
track.  The  engineer  has  been  able  to  show  conclusively  the  ulti- 
mate economy  to  be  obtained  by  large  expenditures  in  general 
improvements,  and  it  is  now  time  for  the  engineer  of  maintenance 


of  way  to  show  a  similar  economy  to  be  obtained  by  expenditures 
upon  the  track  itself.  If  he  fails  to  impress  the  management  with 
a  realization  of  these  economies,  the  only  thing  to  be  done  is  to 
make  the  best  of  what  he  has,  for  there  is  no  chance  of  driving 
away  the  heavy  engines,  cutting  down  the  carloads,  or  reducing 
the  trainloads  to  conform  to  the  economical  capacity  of  the  existing 
track.  Besides  the  track  proper,  improvements  in  passing  tracks, 
double-tracking,  yard  and  terminal  facilities,  etc.,  offer  further  op- 
portunities for  effecting  economy  in  operation. 

Third. — While  the  present  large  engines  and  cars  are  generally 
satisfactory,  many  improvements  remain  to  be  made,  especially  in 
reducing  the  dead  weight  and  strengthening  the  weak  parts  which 
develop  under  the  severe  conditions  of  service.  Improvements  in 
draft  rigging,  in  brake  equipment  and  in  the  proper  maintenance 
of  coupler  and  brake  equipment  are  specially  to  be  noted.  It  seems 
unlikely  that  the  capacity  of  cars  will  be  increased.  Such  a  step 
is  neither  necessary  nor  desirable,  for,  with  the  exception  of  certain 
classes  of  freight  (and  these  often  hauled  in  one  direction  only), 
the  large  cars  are  very  frequently  run  with  loads  far  beneath 
their  capacity. 

Fourth. — It  would  seem  that  we  have  about  reached  the  limit 
of  economical  weight  of  the  locomotives.  Actual  weights  may 
still  be  exceeded  in  certain  cases,  but  engines  of  90  tons  to  125  tons 
may  fairly  be  considered  to  represent  the  limit  in  mere  power  and 
weight.  The  future  progress  will  be  rather  in  increasing  the  num- 
ber of  such  engines,  in  improving  their  construction  to  obtain 
further  economy  in  service,  in  improving  the  methods  designed  to 
work  them  to  their  full  capacity. 

Fifth. — The  tonnage  rating  system  for  making  up  trains  has  by  no 
means  reached  its  full  development,  either  in  the  facility  of  its 
application  under  varying  conditions  or  in  securing  the  desired 
end  of  uniformly  giving  the  engines  a  full  load.  In  fact,  much 
greater  development  may  be  expected  in  these  directions  than  in 
the  direction  of  building  heavier  locomotives. 

Seventh. — Improvements  are  much  needed  in  the  work  of  getting 
the  traffic  over  the  road  with  as  little  delay  as  possible.  These 
may  be  effected  partly  by  increased  track  and  terminal  facilities, 
additional  tracks,  modern  water  and  coal  stations,  the  block  sysr 
tern,  etc.,  but  more  especially  by  greater  promptness  in  handling 
cars  and  trains  at  division  and  terminal  points.  Closely  related  to 
this  matter  are  the  problems  of  restricting  the  use  of  cars  for  stor- 
age and  the  improper  use  of  foreign  cars.  An  auxiliary  fast  serv- 
ice of  smaller  and  lighter  cars  for  the  economical  and  prompt 
handling  of  small  shipments  in  local  freight  traffic  may  come  at 
some  future  time  as  an  offset  to  the  comparatively  slow  and  enor- 
mously heavy  trains  of  large-capacity  cars. 

In  the  discussion  which  followed  Colonel  H.  G.  Prout  called  at- 
tention to  the  fact  that  the  electric  motor  was  invading  the  field 
to  such  an  extent  that  it  could  not  be  overlooked.  The  future 
might  demand  a  marked  distinction  in  the  character  of  the  work 
to  be  performed,  so  that  there  would  be  two  classes  of  locomotives, 
those  devoted  to  light  freight  and  moderate  loads,  and  others 
■  carrying  the  maximum.  The  electric  motor  was  showing  great 
adaptability  to  freight  service,  and  the  development  of  this  system 
of  haulage  might  aid  materially  in  the  solution  of  the  general 
problem.  Railroad  managers  and  railroad  engineers  could  not 
afford  to  ignore  this  important  factor  in  any  event. 



A  New  Car  House  at  Paterson 


The  Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company, 
whose  Paterson,  N.  J.,  car  house  was  destroyed  in  the  terrible  con- 
flagration that  laid  Waste  the  whole  business  section  of  the  city, 
has  prepared  plans  and  specifications  for  a  new  car  house,  to  be 
erected  at  Market  and  Jersey  Streets,  Paterson.  The  new  car 
house,  according  to  the  plans,  will  be  in  accord  with  modern  prac- 
tice and  will  be  up  to  date  in  all  respects.  The  building  will  be  of  * 
brick,  with  blue  stone  facings,  and  the  offices  of  the  superintendent, 
car  starter  and  cashier  will  be  on  the  first  floor.  The  building  will 
front  on  Market  Street,  extending  along  that  thoroughfare  for  a 
distance  of  100  ft.,  while  it  will  extend  for  600  ft.  on  Jersey  Street. 
The  first  100  ft.  on  Jersey  Street  will  be  taken  up  on  the  ground 
floor  by  the  offices,  while  there  will  be  a  second  story  which  will 
be  used  as  a  reception  room.  A  large  hall  fitted  up  for  entertain- 
ments will  be  at  the  command  of  the  employees.  The  rest  of 
the  building,  aside  from  this  portion  on  the  corner,  will 
be  one  story  high.  The  Market  Sfreet  side  will  be  made  up 
of  seven  large  swinging  doors,  and  through  each  of  these  doors  will 
run  a  track,  seven  tracks  in  all,  together  with  two  inside  tracks, 
making  nine  for  the  storage  of  cars.  For  this  purpose  there  will 
be  60,000  square  feet  of  room,  and  this  will  enable  the  company  to 
store  150  cars  under  the  roof.    The  floors  are  to  be  concrete,  and 
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as  far  as  possible  the  structure  will  be  perfectly  fireproof.  The 
interior  of  the  building  will,  however,  be  equipped  with  fire  hose 
lor  use  in  an  emergency. 

To  the  rear  of  the  building  will  be  a  stable  for  the  wagon  used 
by  the  emergency  crew,  composed  of  the  men  who  are  in  charge 
of  the  overhead  system  of  the  road.  Apartments  are  to  be  set  aside 
for  them  to  be  used  as  sleeping  rooms,  while  on  the  first  floor  the 
stable  for  the  horses  will  be  located.  The  harness  and  wagon  are 
to  be  rigged  out  in  the  same  manner  as  the  fire  apparatus. 

■  ♦♦♦  


Improvements  in  Cleveland  Power  House 


In  connection  with  the  additions  to  the  main  power  house 
being  made  by  the  Cleveland  Electric  Railway  Company,  which 
have  already  been  described  in  these  columns,  the  company  is  mak- 
ing several  important  improvements  in  the  way  of  auxiliary  equip- 
ment. The  enlargement  of  the  plant  made  a  partial  rearrangement 
of  the  old  equipment  desirable,  and  thus,  together  with  the  addi- 
tion of  new  units,  introduced  some  new  problems  that  demanded 
immediate  consideration. 

The  ground  plan  of  the  power  house  (Fig.  i)  shows  the  exten- 
sion at  the  left  where  an  additional  generating  unit  will  be  installed 
at  once.  This  machine  will  be  similar  in  design  and  capacity  to  the 
last  one,  delivering  1600  kw.  The  arrangement  of  the  boiler  plant 
will  be  entirely  different  from  that  of  the  old  plant,  the  seven 
boilers  formerly  doing  service  being  removed  to  make  room  for  the 
elevator,  transfer  table  and  auxiliary  equipment.  The  new  boiler 
room  will  be  at  the  left  of  the  old  one,  and  will  contain  several  new 
Stirling  boilers.  The  ground  plan  indicates  the  location  of  the 
cistern  near  the  Cedar  Avenue  end  of  the  property.  This  cistern 
is  an  important  feature  of  the  new  plans. 

Chief  among  the  improvements  in  the  power  house  equipment 
is  the  coal  and  ash  handling  outfit  illustrated  in  Fig.  2,  comprising 
a  plan  and  sectional  side  and  end  elevations.  Heretofore  the  coal 
for  the  station  has  been  elevated  to  the  bins  above  the  boilers  by 
means  of  bucket  conveyors,  while  in  handling  cinders  it  has  been 
necessary  to  wheel  them  from  the  basement  to  cars  on  a  side  track, 
a  distance  of  several  hundred  feet.  To  provide  for  the  extensions 
recently  completed,  and  for  that  now  under  construction,  it  would, 
have  been  necessary  to  extend  the  conveyor  system ;  but  this  was 
not  found  desirable,  and  it  was  finally  decided  to  design  apparatus 
which  would  take  care  of  both  features.  The  plans  were  made  by 
the  Wellman-Sever-Morgan  Engineering  Company,  and  the  im- 
provements are  now  under  construction.  The  principal  feature  of 
this  plan  consists  of  a  transfer  table  to  convey  the  loaded  cars 
from  the  track  at  the  side  of  the  station  and  an  elevator  to  raise  the 
cars  to  tracks  running  over  the  coal  storage  bins.  This  equipment 
has  a  capacity  of  100  tons,  75  tons  of  coal  and  25  tons  for  car. 
The  elevator  extends  to  the  basement,  and  the  emptied  coal  car  can 


of  especially  heavy  design,  in  order  to  handle  the  load  of  a  modern 
car,  weighing,  with  its  contents,  approximately  140,000  lbs.  In  gen- 
eral, the  transfer  table  consists  of  a  steel  platform  resting  upon 
and  carried  by  twelve  single-flange  standard  car  wheels.  Two 
pairs  of  these  wheels  are  geared  together  and  are  connected  to 
an  electric  motor  which  drives  a  train  of  spur  gearing.  One  end 
of  the  transfer  table  is  arranged  to  connect  with  the  platform  of 
the  car  elevator,  the  framework  and  guides  of  which  extend  from 
the  level  of  the  ground  of  the  cellar  beneath  the  boilers  to  the  top 
of  the  roof  of  the  boiler  house.  On  top  of  the  framework  is 
located  the  hoisting  gearing  of  the  elevator.  This  consists  of  four 
drums  geared  together  in  unison  and  connected  with  a  100-hp  motor 
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FIG.  3.— IMPROVEMENTS  IN  CLEVELAND  POWER  HOUSE- 
PLAN  OF  TRUCK  FOR  HAULING  COAL  CARS 

by  a  train  of  steel  spur  gearing.  The  gearing  is  provided  with  two 
entirely  independent  safety  devices  so  arranged  as  to  prevent  the 
load  from  being  dropped.  One  of  the  devices  is  a  set  of  inter- 
locking worm  gearing,  the  other  of  thoroughly  efficient  electric 
and  mechanical  brakes.  To  each  end  of  the  winding  drums  are 
connected  four  wire  rope  lifting  cables,  the  lower  ends  being  at- 
tached to  adjusting  devices  and  equalizers  so  that  the  load  is  uni- 
formly distributed  over  all  of  the  ropes.  Both  the  elevator  and 
transfer  car  are  designed  throughout  with  exceptionally  large 
factors  of  safety.  The  cars  are  transferred  above  and  below  by 
small  electric  "dinkies,"  each  equipped  with  two  G.  E.-800  motors 
and  geared  for  slow  speed.  These  small  locomotives  are  carried  on 
four  standard  33-in.  wheels,  they  are  provided  with  air  brakes  and 
are  substantially  built.  They  are  10  ft.  8  in.  x  6  ft.  1%  in.  The 
plan  of  the  truck  is  shown  in  Fig.  3.    The  entire  outfit  can  be 
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be  lowered  to  a  track  in  the  cellar  running  under  the  ash  hoppers. 
This  also  provides  for  directly  discharging  into  the  car,  which  is 
then  returned  to  the  groun#  level.  It  is  the  intention  of  the  com- 
pany to  use  its  own  cinders  for  construction  and  repair  work,  and 
its  own  motor  cars  will  be  used  for  hauling  purposes.  The 
cinders  run  in  chutes  from  both  rows  of  boilers.  The  chutes  are 
provided  with  covers  so  that  they  do  not  require  emptying  for  two 
days. 

The  transfer  table  is  of  ordinary  form  of  construction  and  is 


handled  by  two  men,  whereas  eleven  men  were  employed  for 
operating  the  old  conveyor  outfit,  wheeling  coal  and  cinders. 

To  provide  an  emergency  supply  of  water  and  to  secure  rain 
water  to  soften  the  boiler  supply,  the  company  is  building  a  large 
cistern.  It  will  be  below  the  surface  of  the  ground  in  front  of 
the  new  addition  and  in  the  angle  formed  by  Second  Avenue  and 
Cedar  Avenue.  The  cistern  will  be  61  ft.  in  diameter  by  17  ft.  deep, 
of  brick  and  cement,  plastered  inside  and  out.  Water  will  be  sup- 
plied to  the  cistern  from  three  directions,  namely,  the  12-in.  main 
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leading  through  the  center  of  the  house,  a  main  leading  into  Cedar 
Avenue  and  a  main  leading  from  the  eaves  of  the  several  buildings 
of  the  station.  The  water  from  the  last-mentioned  pipe  passes 
through  a  filter  before  entering  the  cistern.  All  of  the  supply  pipes 
have  stop-cocks.  Water  from  the  cistern  will  be  used  as  much 
as  possible,  especially  during  rainy  weather,  since  the  soft  water 
will  aid  greatly  in  preventing  boiler  scale.  The  cistern  will  have  a 
capacity  of  39,000  cu.  ft.,  or  sufficient  to  run  the  station  for  eighteen 
hours.  Since  the  power  house  is  located  in  the  vicinity  of  nu- 
merous manufacturing  establishments,  the  cistern  would  prove  of 
great  value  in  case  of  fire  should  the  water  supply  be  cut  off» 




Electrical  Traction  on  Railways 


At  a  recent  meeting  of  the  Instiution  of  Civil  Engineers,  of 
London,  a  paper  was  presented  on  "Electrical  Traction  on  Rail- 
ways" by  W.  M.  Mordey  and  B.  M.  Jenkins,  M.  Inst.  C.  E.  The 
authors  refer  to  the  recent  Inner  Circle  arbitration  in  London  as  to 
the  advantages  of  different  systems  of  electric  railway  operation 
and  then  take  up  a  general  review  of  the  various  electrical  systems 
applied  to  or  proposed  for  railway  service.    A  digest  of  the  paper 


Plan 


way— was  next  described,  in  which  high-tension  three-phase  alter- 
nate-current transmission  was  used  with  step-down  transformers 
and  rotary  converters,  to  give  direct  current  to  the  railway.  The 
existing  alternate-current  methods  were  all  described  under  three- 
phase  working,  and  it  was  shown  that  on  the  Continent  there  was 
a  decided  tendency  to  work  out  the  more  difficult  traction  problems 
by  the  use  of  the  three-phase  alternate  currents,  not  only  for  trans- 
mission, but  also  for  working  the  trains  themselves.  A  table  was 
given  containing  particulars  of  the  principal  three-phase  electric 
railways. 

The  authors  then  proceed  to  discuss  the  comparative  advantages 
•and  disadvantages  of  these  three  classes  or  methods,  giving  curves 
to  illustrate  the  efficiencies  of  the  sub-stations  according  to  the 
methods  adopted,  and  a  table  showing  corresponding  costs  of  the 
plant,  etc.,  required.  The  advantages  of  the  direct  current  and  com- 
bined methods  in  their  easy  use  of  accumulators  was  pointed  out, 
but  the  possibility  of  also  using  these  on  alternate-current  systems 
v/as  considered.  The  systems  were  also  compared  in  their  relations 
to  number  of  conductors,  speed,  effect  of  variation  of  voltage  and 
relative  complexity  of  the  sub-stations. 

The  paper  next  considered  the  starting  torque  of  single-phase 
alternate-current  motors,  with  illustrative  diagrams  of  curves,  after 
which  consideration  was  given  to  the  increased  electrical  resistance 
of  the  rails  with  alternate  current,  according  to  the  periodicity 
Some  tests  made  by  Mr.  Blathy  on  this  matter  were  communicated 
by  the  authors.    The  effect  of  these  results  on  the  use  of  alternate 
currents  was  considered  rather  fully,  the  limitations  imposed  being 
pointed  out  and  conclusions  being  drawn  as  to  the  probable  ad- 
vantage of  using  copper  conductors  in  place  of  the  rails.  Attention 
was  drawn  to  the  choice  of  periodicity  as  affected  by  lighting,  rail 
resistance  and  effects.    A  short  section  followed  on  lighting.  'The 
return  of  energy  to  the  line  when  running  down  grade 
and  when  stopping  the  train  was  dealt  with;  it  was'pointed 
out  that  efforts  to  do  this  with  direct  currents  had  not  had 
any  success;  but  with  alternate  currents  the  problem  was 
much  easier;  in  fact,  the  method  was  used  on  most  of  the 
existing  alternate-current  lines,  not  so  much  with  the  ob- 
ject of  economizing  energy,  but  for  the  sake  of  obtaining 
a  very  convenient  brake.    The  importance  of  variable 
ratio  control  was  next  considered;  the  special  need  for 
such  a  process  being  shown  by  the  fact  that  with  the 
present  methods,  direct  current  or  alternate  current,  the 
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appears  in  a  recent  issue  of  Engineering,  from  which  the  following 
is  taken. 

The  principal  features  of  existing  systems  were  classified  and  de- 
scribed under  three  heads,  viz.: 

1.  Direct-current  methods. 

2.  Combined  and  alternate  methods ;  and 

3.  Alternate-current  methods. 

It  was  shown,  in  the  first-named  class,  viz.,  the  direct-cur- 
rent, the  pricipal  alternative  to  the  simple  500-volt  two-wire  sys- 
tem was  the  three-wire  system  in  various  modifications,  which  were 
explained.  This  was  followed  by  a  description  and  diagram  of  the 
method  adopted  on  the  City  &  South  London  Railway,  which 
was  the  only  important  example  in  actual  practice  of  a  purely  di- 
rect-current system  using  other  than  the  simple  500-volt  arrange- 
ment. This  system  was  a  three-wire  distribution  combined  with 
feeders  supplied  at  2000  volts. 

The  combined  method — that  used  on  the  Central  London  Rail- 


maximum  losses  of  power  and  the  maximum  output  of  the  gen- 
erating station  occurred  when  the  power  developed  at  the  train 
was  least. 

Tlie  authors  summed  up  under  the  following  twelve  heads  the 
requirement  that  should  be  met  in  any  general  system  of  electrical 
railway  working : 

1.  Extra  high  pressure  for  feeding  sub-stations. 

-.  Avoidance  of  moving  machinery  in  the  sub-station. 

3.  On  longer  lines  a  high-pressure  distribution  to  the  trains; 
making  necessary, 

4.  Overhead  conductors. 

5.  Easy  extension  of  distributing  system. 

6.  Ability  to  supply  trains  having  different  systems  of  motors 
and  control. 

7.  High  acceleration  when  starting. 

8.  The  return  of  energy  on  gradients,  or  when  stopping. 

9.  Possibility  of  using  different  speeds. 
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10.  A  variable-ratio  arrangement  for  starting,  for  speed  regula- 
tion and  for  returning  energy. 

11.  Possibility  of  using  motors  on  a  locomotive  or  distributed  on 
the  train. 

12.  The  train  equipment  and  control  to  admit  of  extension,  and 
modification  to  work  on  other  systems. 

The  first  six  of  these  referred  to  the  distribution  of  power  and 
the  last  six  to  the  equipment  of  the  trains  themselves. 

The  first  five  led  to  single-phase  alternate-current  working  as  the 
only  method  that  fulfilled  all  the  conditions. 

The  authors  accordingly  proceeded  to  discuss  whether  any  sys- 
tem of  utilizing  single-phase  current  was  possible ;  and  they  de- 
scribed in  considerable  detail  a  method  originally  proposed  by 
Ward  Leonard.  In  this  system  a  single-phase  motor  on  the  train 
would  drive  a  direct-current  dynamo  provided  with  means  for 
separately  exciting  it  and  for  varying  its  electromotive  force  over 
any  desired  range.  The  current  from  this  dynamo  would  be  taken 
to  a  separately  excited  direct-current  motor;  by  this  means  there 
would  be  provided  a  most  flexible  variable  ratio  transformation; 
and  the  advantages  of  such  a  system  were  pointed  out.  It  was  then 
shown  that  such  a  system  satisfactorily  met  the  other  seven  re- 
quirements laid  down,  and  offered  at  least  a  practicable  solution  of 
the  problem  of  a  comprehensive  general  system  of  electric  traction 
for  railways. 



The  Electric  Problem  of  Railways  * 


BY  J.  SWINBURNE 


The  electric  problem  may  be  divided  into  four  parts — generating, 
transmitting  from  the  station  at  high  pressure  to  the  railway  or  to 
the  part  of  it  in  question,  distributing  the  power  to  the  passing 
trains  and  utilizing  it. 

SHORT  RAILWAYS:  SYSTEMS  OF  MOTORS 
Beginning  at  the  train  end  of  the  subject,  as  the  system  adopted 
there  dominates  the  rest,  the  first  question  is :  What  motors  should 
be  employed?  In  the  tube  railway  the  trains  are  seldom  running 
at  full  speed ;  they  are  stopping  or  starting  or  waiting  at  a  station. 
The  important  consideration  from  the  motor  point  of  view  is,  then, 
acceleration  and  braking.  There  is  a  limit  of  permissible  accelera- 
tion which  depends  on  the  comfort  of  the  passengers.  This  may 
be  taken  at  about  0.7  m  (2.3  ft.)  per  second,  and  ought  itself  to 
start  up  gradually.  The  retardation  may  be  a  little  more  rapid, 
as  the  passengers  are  generally  sitting  down,  whereas  on  starting 
there  are  generally  many  who  have  not  yet  found  their  places. 

On  constant  potential  circuits  there  must  be  considerable  loss 
of  energy  each  time  the  train  starts,  for  the  motors  at  rest  give 
no  back  pressure,  and  the  back  pressure  increases  with  the  speed 
until  full  speed  is  reached.  If  the  motors  are  so  wound  that  the 
back  pressure  is  proportional  to  the  speed,  as  in  the  case  of  shunt 
motors,  for  example,  or  series  motors  with  the  current  controlled 
so  as  to  be  constant,  and  if  the  acceleration  is  constant  with  refer- 
ence to  time,  the  starting  has  an  efficiency  of  0.5  m.  By  arranging 
two  sets  of  motors  so  that  they  can  be  coupled  in  parallel  or  series, 
0.166m  extra  is  obtainable,  making  an  efficiency  of  0.66m.  The  odd 
0.33  m  is  wasted  on  resistances.  In  the  case  of  a  tube  railway  this  is 
a  very  serious  loss,  as  it  obviously  means  not  only  extra  coal  con- 
sumption, but  larger  plant  throughout. 

Dealing  first  with  starting  only,  we  may  assume  the  stations  are 
0.75  km  (825  yds.)  apart,  as  this  is  a  convenient  average  dis- 
tance for  a  tube  railway.  With  such  a  small  distance  the  question 
of  acceleration  is  all-important.  It  is  difficult  to  know  what 
acceleration  is  really  permissible.  To  people  sitting  down  the 
acceleration  is  not  important,  but  at  starting  there  are  always 
people  standing  up,  finding  their  seats,  and  at  busy  times  of  the 
day  many  have  to  stand  large  portions  of  the  way.  A  sudden 
change  from  uniform  speed  to  an  acceleration  of  im  would  probably 
upset  everyone  who  was  standing  and  had  nothing  to  hold  on  to. 
But  if  the  acceleration  itself  begins  gradually,  there  is  no  limit  to  it, 
owing  to  discomfort  of  passengers,  within  anything  that  the  coft- 
ditions  of  the  railway  will  permit.  If  a  second  or  two  were  devoted 
to  the  growth  of  the  acceleration,  there  could  be  little  objection 
to  any  acceleration  up  to,  say,  1  m.  The  gradual  growth  of  accelera- 
tion can  be  secured,  in  the  case  of  series  motors,  for  instance,  by 
not  switching  on  the  full  current  instantly,  but  letting  it  grow  up 
to  its  full  value  in  a  second  or  two.  It  may  be  remarked,  in 
parenthesis,  that  there  is  great  room  for  saving  time  at  the  stations. 
Even  on  the  Central  London,  for  example,  there  is  unnecessary 
delay  as  the  passengers  get  in  and  come  out  at  the  same  doors. 
It  would  be  better  for  one  end  of  the  car  to  be  the  entrance  and  the 
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other  the  exit — people  arranging  themselves  between  the  stations. 

The  acceleration  is  of  enormous  importance  on  the  type  of  rail- 
way under  discussion.  If  the  trains  accelerate  up  to  half  distance, 
and  then  retard  to  the  next  station,  the  time  occupied  varies  in- 
versely as  the  root  of  the  rate  of  the  acceleration.  The  energy  per 
passenger,  assuming  the  trains  equally  full,  varies  as  the  accelera- 
tion, and  as  the  square  of  the  maximum  speed  between  the  stations. 

The  next  question  is  the  maximum  speed  between  stations.  In 
the  usual  systems  there  is  waste  of  power  in  the  starting  resist- 
ances, and  the  further  the  speed  is  from  that  at  which  the  motors 
take  their  normal  current  without  starting  resistances  the  greater 
the  waste.  With  a  given  acceleration,  therefore,  the  lower  the 
maximum  speed  the  less  the  waste  of  energy.  But  this  is,  to  some 
extent,  balanced  by  the  longer  time. 

If  a  table  is  calculated  out,  or  curves  made  showing  the  relations 
between  the  times,  distances  and  accelerations,  the  great  im- 
portance of  acceleration  will  be  readily  seen.  In  urban  railways 
the  train  resistance  is  only  some  7  per  cent  of  the  highest  speed, 
and  less  of  the  lower  speeds.  Practically  all  the  energy  becomes 
kinetic  except  what  is  wasted  in  resistances  and  gear  friction. 

As  the  energy  varies  as  the  square  of  the  highest  speed,  there 
is  considerable  saving  in  not  running  up  to  the  maximum  velocity. 
For  instance,  if  acceleration  is  only  carried  on  for  quarter  the  dis- 
tance between  stations,  with  an  acceleration  of  0.5  m  (1.65  ft.)  it 
only  makes  a  difference  of  four  seconds  between  stations,  while  it 
halves  the  energy.  At  an  acceleration  of  1  m  (3.3  ft.  per  second, 
there  is  a  saving  of  three  seconds.  For  the  purposes  of  comparison 
we  may  take  an  acceleration  of  0.7  m  (2.3  ft.). 

If  the  ordinary  series  motors  are  used,  and  are  coupled  in  series 
at  first,  and  then  in  parallel,  they  would  be  probably  designed  for 
a  full  speed  of  60  km  (37.5  miles)  an  hour;  that  is  to  say,  to  take 
their  full  current  with  no  resistance  in  series  at  60  km  an  hour. 
Being  series  motors  they  would  go  on  accelerating,  and  would  get 
to  the  halfway  point  in  less  than  34.4  seconds.  The  acceleration 
would  still  go  on,  so  that  the  second  half  of  the  curve  would  not 
be  quite  a  repetition  of  the  first.  The  result  would  be  nearly  as 
good  as  if  the  motor  had  been  designed  for  a  maximum  speed  of 
82  km  (51  miles)  an  hour,  as  far  as  time  goes,  and  it  would  be 
smaller,  and  there  would  be  less  waste  of  energy  by  resistances  on 
each  start;  82  km  an  hour  is  the  maximum  speed  if  the  train  ac- 
celerated at  0.7  m  for  half  the  distance  to  the  next  station. 

The  next  system  to  consider  is  the  shunt  motor.  If  the  shunt 
motor  is  controlled  so  as  to  have  a  constant  armature  current 
during  acceleration,  it  behaves  like  a  series  machine;  but  in  prac- 
tice the  controller  goes  in  steps,  and  the  current  may  vary  con- 
siderably; this  gives  rise  to  sparking.  In  addition,  as  the  field 
wire  is  smaller  the  magnets  must  be  larger,  and  room  is  always 
important  in  railway  work.  The  shunt  machine  arrangement  is 
less  efficient  than  the  series,  because  it  must  be  wound  for  the 
highest  speed.  If  this  speed  is  reached  before  halfway,  the  train 
will  continue  from  that  point  at  constant  speed  with  a  reduced 
current,  and  there  may  be  commutator  sparking.  With  best 
modern  practice  it  is  probable  this  sparking  can  be  reduced  so  as 
to  be  of  no  importance.  Either  the  shunt  or  series  machine  can 
be  arranged  to  give  back  some  of  the  energy  by  electric  braking; 
but  it  would  have  the  same  want  of  efficiency  due  to  resistances 
as  during  acceleration. 

The  great  rival  of  the  direct-current  series  motor  is  the  poly- 
phase, which  corresponds  very  nearly  with  the  shunt-wound 
direct-current  motor,  except  that  there  is  no  chance  of  trouble 
from  commutators.  Only  one  of  two  motors  may  take  the 
line  pressure,  the  second  being  coupled  in  concatenation  up  to 
half  speed.  The  first  can  then  be  wound  for  high  pressures,  ancl 
the  rest  of  the  circuits  may  have  pressures  convenient  for 
handling.  This  prevents  the  use  of  the  second  machine  in  parallel 
with  the  first  above  half  speed.  This  is  not  so  serious  a  loss  as 
might  be  thought.  If  it  is  worked  out  the  time  taken  between 
stations  is  increased  very  little  by  the  idleness  of  the  second  motor 
above  half  speed.  The  chief  drawback  of  the  polyphase  motor 
is  its  limit  of  speed. 

The  single-phase  alternating-current  motor  is  not  at  present 
available,  unless  it  runs  at  constant  speed. 

Constant-pressure  supply  is  not  a  good  solution  of  the  problem 
of  dealing  with  various  speeds.  Let  us,  therefore,  consider  the 
constant  current.  At  present  we  are  only  considering  the  motors, 
or  rather  the  train  equipment. 

The  series  motors  would  be  wound  for  the  torque  to  give  the 
acceleration  employed,  say,  0.7  m.  There  is  no  loss  by  external 
resistance,  and  the  back  pressure  increases  with  the  speed  till 
halfway  is  reached.  The  connections  are  then  reversed,  and  the 
motors  become  dynamos,  giving  forward  pressure  in  the  mains, 
and  breaking  at  the  same  acceleration  as  before,  except  that  it  is 
negative.  As  there  is  no  loss  by  external  resistance,  and  as  in 
the  case  we  have  taken  for  comparison  the  power  spent  on  acceler- 
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ation  is  very  large  in  proportion  with  the  power  spent  on  train 
resistances,  the  series  system  returns  a  large  percentage  to  the 
mains.  Compared  with  the  constant-pressure  system  there  is 
thus  a  great  gain  of  energy: 

Shunt  motors  will  give  approximately  the  same  results  on 
constant  potential.  The  armatures  or  fields  need  not  be  reversed 
for  braking.  The  shunt  motor  has  no  real  advantage  in  this  case, 
and  it  has  the  disadvantage  of  possible  commutator  troubles,  and 
of  large  variations  of  current.  The  resistances  are  altered  by 
steps,  and  not  continuously,  and  this  causes  a  larger  variation  of 
current  in  a  shunt  motor,  as  the  field  resistance  is  not  in  series 
with  the  armatures,  and  there  are  no  corresponding  variations  of 
field  tending  to  check  the  variations  of  current. 

The  three-phase  system  is  analogous  to  the  shunt  direct  current. 
It  has  the  advantage  of  absence  of  commutator.  Compared  with 
the  series-wound  direct  current,  this  is  of  little  importance,  as 
there  is  no  trouble  from  sparking.  The  motors  have  an  idle 
current,  however.  This  is  really  a  question  that  concerns  the  dis- 
tribution, mainly;  but  it  also  concerns  the  motors  as  it  lessens 
the  brake  power.  The  idle  current  depends  on  the  air-gap,  and  on 
the  frequency.  If  the  second  motor  has  a  power  factor  of  0.9,  as 
the  first  motor  will  have  to  carry  the  idle  current  for  the  second, 
its  power  factor  will  be  about  0.72.  The  first  motor  will  thus  have 
to  be  rather  larger,  but  the  power  taken  and  returned  by  braking 
in  concatenation  will  not  be  materially  less  than  that  in  the  case 
of  the  direct-current  motors.  The  power  returned  by  con- 
catenated motors  braking  is  saddled  with  such  a  bad  load  factor 
that  it  is  probably  not  worth  having. 

The  three-phase  system  can  also  be  worked  on  a  constant-cur- 
rent circuit;  but  as  the  frequency  must  vary  with  the  speed,  each 
train  must  have  its  own  engine,  unless  some  special  arrangement 
is  made  in  the  distributing  system.  One  special  arrangement  will 
be  brought  forward  in  discussing  the  question  of  distribution. 

DISTRIBUTION  ON  SHORT  LINES 
Turning  now  to  the  question  of  distribution,  the  first  point  is 
to  settle  the  pressure.  The  present  practice  of  500  volts  is  really 
due  to  the  street  tramway;  there  is  no  particular  reason  why  it 
should  be  adopted  for  railways..  It  may  be  said  that  1000  volts 
is  dangerous,  and  2000  volts  to  5000  volts  means  practically 
certain  death  if  a  contact  is  made.  Other  things  being  equal, 
alternating  pressures  of  the  same  voltmeter  value  are  more 
dangerous  than  direct,  and  in  making  comparisons  as  to 
danger  it  might  be  well  to  allow  the  same  maximum  pres- 
sure in  each  case.  This  paper  is  meant  rather  to  deal 
with  the  future,  and  it  seems  highly  probable  that  as  soon 
as  there  is  a  strong  commercial  necessity  for  dangerous  pres- 
sures they  will  be  allowed.  If  high  pressures  are  to  be  used 
they  should  be  made  as  safe  as  possible,  of  course,  by  the  best 
safety  devices.  Still,  the  danger  is  a  drawback,  and  whether  there 
are  safety  devices  or  not,  a  high  pressure  line  should  be  con- 
sidered as  dangerous,  and  people  fully  warned,  so  that  if  they 
court  danger  it  is  at  their  own  risk. 

In  dealing  with  a  short  railway,  1000  volts  has  been  taken 
as  a  convenient  pressure,  and  there  seems  to  be  an  impression 
that  there  is  something  about  alternating  and  three-phase  ma- 
chines which  gives  them  some  sort  of  monopoly  of  high  pressure. 
•  The  reverse  is  largely  the  case  as  regards  danger,  and  as  regards 
insulation. 

As  to  the  distribution  in  the  various  cases  discussed,  the  current 
in  the  direct-current  constant-potential  system  is  half  for  the  first 
part  of  the  acceleration,  so  there  is  some  economy  there  compared 
with  the  series  system.  Roughly,  the  current  for  half  the  time  of 
starting  is  only  720  amps.  It  is  1440  amps,  for  the  other  half,  cor- 
responding to  an  effective  current  of  1140  amps.  The  three-phase 
takes  720  amps,  right  through,  but  there  is  an  idle  current  to  be 
considered.  During  the  first  half  the  power  factor  was  taken  as 
0.72,  so  the  current  is  1000  amps.,  and  during  the  second  half  it  is 
800  amps.,  the  factor  being  0.9.  This  gives  an  effective  current 
of,  say,  890  amps.  The  series  system,  however,  demands  the  whole 
1440  amps.,  not  only  during  acceleration,  but  during  running,  and 
during  stoppages  at  stations.  The  question  of  how  far  series  pays 
depends  largely  on  the  distance  from  the  generating  and  sub-sta- 
tions. If  the  distance  is  great,  the  constant  potential  direct  cur- 
rent can  be  modified  by  only  using  one  motor  during  the  second 
part  of  the  acceleration.  As  already  explained,  this  does  not  in- 
crease the  time  between  stations  much,  and  it  reduces  the  cur- 
rent to  720  amps. 

If  there  is  a  sub-station  every  second  station,  and  a  current 
density  of  something  like  150  amps,  per  square  centimeter  is 
adopted,  the  loss  in  conductors  is  not  serious.  In  a  tube  railway 
the  trains  are  very  frequent,  so  a  low-current  density  pays.  In 
long-distance  work  the  problem  is  very  different.  In  the  sub-stations 
there  is  little  difference.    For  the  direct-current  constant  potential 


the  distribution  is  generally  by  extra  high  pressure  three-phase, 
with  transformers  and  rotaries.  For  direct  constant  current  the 
extra  high  pressure  is  also  direct-current.  There  is  no  work  of 
this  sort  in  this  country  at  present.  Unless  there  is  some  special 
reason  for  distributing  power  in  this  way,  other  systems  are  bet- 
ter, or  are,  at  any  rate,  more  familiar.  There  is  no  difficulty  in 
generating  extra  high  pressure  direct  current,  and  it  is  done  in 
Switzerland,  where  Messrs.  Thury  have  made  a  specialty  of  it. 
There  is  little  doubt  the  insulation  is  cheaper,  and  there  are  no 
capacity  or  self-induction  troubles,  no  idle  currents,  and  no  triple 
switches  and  measuring  instruments. 

The  three-phase  system  avoids  the  rotaries,  which  is  an  advan- 
tage. On  the  other  hand,  three  wires  are  necessary,  and  this 
involves  an  extra  contact.  The  rails  are  not  well  adapted  for 
alternating  currents.  The  low-power  factor  increases  the  leads, 
the  transformers  and  the  generators. 

The  constant-current  three-phase  system  demands  a  dynamotor 
for  each  section,  which  is  a  drawback.  The  primary  is  extra  high 
pressure  direct  constant  current,  and  the  secondary  is  constant 
three-phase  current.  For  short  tube  lines  this  system  seems  to 
have  no  advantage  over  the  direct  constant  current. 

In  the  station  the  constant-current  system,  whether  direct  or 
three-phase,  has  the  peculiarity  that  the  engines  always  work  at 
constant  torque,  but  at  varying  speeds.  The  result  is,  that  for  a 
given  daily  output  the  coal  consumption  is  less,  as  the  engines 
always  work  at  the  best  cut-off.  The  wear  and  tear  is  also  prob- 
ably somewhat  less. 

LONG  RAILWAYS:  COMPARISON  OF  SYSTEMS 

Instead  of  dealing  next  with  an  intermediate  or  suburban  line, 
we  will  go  to  the  other  extreme,  and  consider  a  main  line.  The 
problem  is  entirely  different.  Acceleration  is  comparatively  un- 
important, and  the  energy  is  chiefly  used  for  overcoming  the 
train  resistances.  The  capital  cost  in  mains  and  sub-stations  is 
greater  in  proportion  to  the  traffic,  as  large  proportions  are  fre- 
quently idle.  It  is  therefore  important  to  run  light  trains  fre- 
quently. The  present  system  tends  toward  heavy  trains  run 
comparatively  seldom,  and  in  goods  traffic  this  practice  is  carried 
as  far  as  possible. 

It  is  therefore  very  difficult  to  decide  on  anything  like  a  simple 
case  of  main-line  traffic.  In  the  first  place  high  speed  is  advisable, 
more  especially  between  such  centers  as  London  and  Manchester, 
and  Manchester  and  Newcastle.  Such  cases  as  intercommunica- 
tion between  Manchester  and  Liverpool,  or  between  the  various 
busy  Yorkshire  centers,  belong  to  the  intermediate  class.  It  must 
be  remembered  that  it  is  comparatively  easy  to  devise  systems, 
not  only  of  block  signaling,  but  of  automatic  control  for  electric 
railways,  as  the  power  is  not  generated  on  the  train,  and  can 
therefore  be  shut  o'ff  from  the  outside.  We  may  therefore  have 
lighter  trains  running  at  high  speeds,  and  running  frequently. 
As  an  example  we  may  therefore  adhere  to  the  100-ton  train.  We 
may,  having  regard  to  the  future  demands,  consider  a  speed  of 
125  km  (75  miles)  an  hour.  It  is  difficult  to  make  the  case 
definite  enough  for  clear  comparison  between  the  possible  systems. 
We  may  therefore  first  run  over  the  peculiarities  of  each  and  see 
how  they  effect  the  problem. 

The  constant-pressure  system  with  direct  currents  has  the  draw- 
back of  waste  of  energy  during  acceleration;  but  if  the  trains  go 
long  journeys  that  is  no  longer  important.  The  chief  difficulty 
is  the  limit  of  pressure  possible.  There  seems  to  be  an  impression 
that  direct-current  motors  can  only  be  made  for  low  pressures.  As 
a  matter  of  fact  they  are  mostly  made  for  low  pressures;  but  that 
is  merely  because  there  is  no  demand  for  high-pressure  machines, 
except  for  arc  lighting;  and  there  is  little  series  arc  lighting  now. 
As  a  direct-current  machine  can  be  easily  made  to  give  from  1000 
volts  to  2000  volts  for  arc  lighting,  there  can  be  no  difficulty  in 
making  large  railway  motors  for  such  pressures.  An  arc  machine 
is  the  most  difficult  to  make  for  high  pressures,  because  the 
rate  of  increase  of  the  pressure  relatively  to  the  current  has  to  be 
negative;  so  that  the  field  is  comparatively  weak,  and  the  diameter 
of  commutation  varies.  If  a  10-amp.  machine  can  be  made  from 
1000  volts  to  3000  volts,  there  can  be  no  difficulty  in  making  a 
similar  machine  for  about  1000  amps. 

It  may  be  safe  to  take  2000  volts  as  suitable  for  main-line  work. 
The  limit  of  2000-volt  transmission  is  not  so  small  as  may  be 
thought.  Our  ideas  of  transmission  distances  are  largely  gathered 
from  incandescent  lamp  practice.  In  that  case  there  is  an  accu- 
mulation of  small  drops;  in  the  high-pressure  mains  the  trans- 
formers, the  meters  and  the  house  leads,  and  at  the  end  is  a  lamp 
which  is  sensitive  to  minute  variations.  In  the  case  of  a  main-line 
train,  we  may  lose  quite  a  large  percentage  of  the  pressure  in  the 
mains.  At  a  current  density  of  150  amps,  per  square  centimeter 
the  loss  of  pressure  is  27.2  volts  per  kilometer.  If  we  care  to 
spend  500  volts  on  the  mains  between  two  points  of  supply,  the 
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points  can  be  37  km  apart,  if  there  is  no  loss  in  the  return  leads. 
It  is  unlikely  that  a  main  line  could  be  run  satisfactorily  on  the 
three-wire  system,  so  instead  of  37  km  it  would  be  better  to  al- 
low little  more  than  half  that  distance,  say,  20  km.  This  means 
a  sub-station  every  40  km. 

The  direct  constant-pressure  system  has  the  great  disadvantage 
of  only  suiting  fixed  speeds.  Thus,  if  the  motors  are  wound  for 
120  km  at  2000  volts,  they  will  not  work  efficiently  at  any  lower 
speed.  The  train,  therefore,  must  run  at  120  km  an  hour  or 
waste  power.  This  trouble  can  be  largely  overcome  by  making 
the  motors  large,  so  as  to  give  a  better  acceleration.  Two  motors 
in  series  will  then  run  the  train  considerably  above  60  km  an 
hour.  The  two  motors  in  parallel  will  also  run  the  train  above  120 
km,  so  as  to  give  some  margin  for  making  up  time — a  most  im- 
portant consideration. 

The  series  constant  direct-current  system  has  no  longer  the 
same  advantages  as  in  the  case  of  the  tube.  The  acceleration  is 
no  longer  of  vital  consequence.  With  a  given  maximum  pressure, 
and  a  given  distance  between  sub-stations,  the  loss  in  the  leads  is 
greater,  for  the  leads  always  carry  the  maximum  current.  The 
series  system  has  some  compensations,  however.  It  does  not 
follow  that  because  the  motors  are  taken  as  limited  to  2000  volts 
that  the  line  may  not  work  at,  say,  10,000  volts  The  difficulty  here 
is  that  the  motor  must  be  insulated  from  the  bogie,  so  as  to  stand 
high  pressures.  With  10,000  volts  and  a  maximum  loss  of  25  per 
cent,  or  2500  volts,  we  would  allow  a  distance  of  92  km  between 
sub-stations.  This  would  generally  mean  that  there  would  be  no 
sub-stations,  only  generating  stations,  and  they  could  be  placed,  as 
a  rule,  near  large  towns,  so  that  they  could  supply  their  customers. 
The  series  system  has  the  advantage  of  allowing  any  speed  at  high 
efficiency.  The  ability  to  return  energy  in  braking  need  not  be 
considered,  as  in  long-distance  work  it  is  impossible  to  allow  large 
enough  motors  to  give  good  acceleration.  It  would  therefore 
pay  better  to  brake  by  mechanical  means  than  to  waste  time  slow- 
ing down  in  order  to  get  back  a  little  energy. 

The  three-phase  constant-potential  system  has  some  of  the 
advantages  of  the  constant-pressure  direct-current.  It  falls  behind 
in  some  points.  There  are  three  wires  instead  of  two,  and  the 
motors  cannot  exceed  their  normal  speed,  however  late  a  train 
may  be.  On  the  other  hand,  the  system  has  the  advantage  that 
it  can  be  worked  for  long  distances,  and  frequent  sub-stations 
can  be  put  down,  as  they  contain  only  still  machinery.  The  dis- 
tances apart  of  the  generating  stations  are  thus  only  limited  by  the 
economy  of  transmission  at  high  pressure. 

The  series  three-phase  system  gives  the  same  advantages  as 
regards  distance  between  central  stations,  but  it  is  at  a  disadvan- 
tage compared  with  constant-pressure  three-phase  system,  as  its 
advantage  in  acceleration  is  more  than  compensated  by  the  need 
of  having  sub-stations  with  moving  machinery  for  each  block, 
with  a  dynamotor  for  each  train  that  may  be  fed  by  the  sub- 
station. 

CONSTANT  PRESSURE  DIRECT 

For  the  sake  of  making  some  sort  of  comparison,  we  may  take 
the  generating  stations  as  80  km  (50  miles)  apart.  This  is  cer- 
tainly far  enough  to  prevent  the  need  of  an  excessive  number  of 
power  stations.  At  the  busiest  time  of  the  day,  which  is  what  has 
to  be  provided  for,  we  may  take  a  half-hour  service  each  way  as 
sufficient  for  through  traffic.  This  will  demand  stations  of  the 
order  of  6000  k\v  to  8000  kw,  which  is  smaller  than  one  likes,  but 
still  large  enough  to  be  fairly  economical. 

Taking  first  the  direct-current  constant-pressure  system  at  2000 
volts,  the  simplest  arrangement  would  be  to  have  two  sub-stations 
for  each  power  station.  A  train  would  then  never  be  more  than 
13. 3  km  from  a  sub-station.  The  trains  want,  say,  330  amps,  at  full 
speed.  A  question  at  once  comes  up,  whether  it  pays  to  have 
greater  torque  for  accelerating.  The  simplest  way  of  doing  this 
is  to  have  a  double  allowance  of  motors.  At  starting  two  motors 
are  in  series,  and  at  half  speed  the  extra  motor  is  thrown  out.  As 
the  motors  will  probably  drive  at  least  four  axles,  there  will  be, 
say,  four  motors  of  iooo  volts  each,  and  they  will  all  be  in  series 
on  starting,  only  two  being  in  series  above  half  speed.  The 
starting  motors  may  be  comparatively  small,  as  they  only  run  for 
a  minute  or  two  at  a  time,  and  are  cooling  for  the  rest  of  the 
journey. 

The  conductors  have  to  carry  330  amps.,  which  at  150  amps,  per 
square  centimeter  means  2.2  cm2.  Strictly  speaking,  however,  the 
lead  should  not  be  run  at  a  constant  density,  for  the  current  is  in 
the  parts  near  the  sub-stations  longer.  We  may  take  the  lead  at 
1.5  cm'2  average  area  for' each  track.  This  would  mean  1.5  cm  x  2.92 
cm  =  1.338  tons  of  copper  per  kilometer  for  the  main.  It  is  a 
question  how  much  should  be  allowed  for  the  return,  as  it  would 
naturally  be  worked  on  the  three-wire  system;  but  sometimes  one 
side  might  be  full  and  the  other  empty,  so  it  might  be  as  well  to 


allow,  say,  14  tons  of  copper  for  the  return,  of  which  7  tons  would 
be  charged  to  each  side,  making  24  tons. 

Each  transformer  sub-station  must  supply  one-third  of  the  dis- 
tance between  the  main  stations;  that  is  to  say,  27  km.  Each 
ought  to  be  able  to  supply  1.5  times  the  power  for  a  single  train; 
that  is  to  say,  2000  volts  and,  say,  1000  amps.  This  would  be 
effected  by  one  large  rotary  with  another  as  spare,  or  by  two  1000- 
kw  rotaries  with  one  spare.  Then  the  transformer  sub-stations 
would  have  27  km  of  high-pressure  cable  at,  say,  8000  volts  and 
250  amps. 

For  the  constant-potential  system  at  2000  volts  we  may  reckor 


for  each  distance  of  80  km: 

Distributing  mains  (copper  only)   25,000 

9,000-kw  static  transformers                                 .  11,250  11,250 

6,000-kw  rotary  transformers   18,000  18,000 

Extra  high-pressure  mains   80,000  53,000 


Total   94,750 


The  figures  only  refer  to  the  parts  that  vary  with  the  system 
adopted,  and  therefore  do  not  give  the  cost  of  fitting  out  the  rail- 
way electrically.    They  are  also  very  rough  estimates. 

CONSTANT  CURRENT  DIRECT. 
The  series  system  has  two  mains  for  each  line,  carrying  330 
amps.,  1.5  cm2  in  action.    This  comes  to  6  cm  x  8.92  cm  =  5.35 
tons  per  kilometer,  or  £30,000  per  section  bare.    A  large  addition 
would  be  necessary  for  insulation  for  10,000  volts. 

THREE-PHASE 

The  three-phase  system  is  the  same  as  the  direct-current  con- 
stant-pressure, except  that  there  are  no  rotary  transformers.  In 
this  case  it  might  pay  to  have  more  sub-stations,  so  as  to  decrease 
the  cost  of  the  copper,  as  the  cost  of  subdivision  of  sub-stations 
would  not  be  serious. 

The  constant-current  three-phase  system  saves  some  £10,000 
per  section  in  transformers,  but  costs  extra  for  extra  sub-station 
rotaries. 

The  result  of  these  estimates  is  that  series  costs  less  per  kilo- 
meter, but  the  comparison  is  by  no  means  on  all-fours,  as  the 
constant-pressure  has ■ high-pressure  cables  completely  protected 
from  contact,  while  the  series  has  10,000-volt  conductors  exposed, 
involving  danger  and  cost  of  maintenance. 

It  is,  perhaps,  hardly  necessary  to  work  out  a  sample  of  inter- 
mediate types,  such  as  between  Manchester  and  Liverpool,  be- 
cause they  are  equivalent  to  sections  of  the  through  main  line. 
The  only  difference  to  be  considered  is  the  question  of  frequent 
stoppings  and  startings.  A  main  line  runs  quick  passenger  trains, 
also  stopping  trains,  goods  and  minerals.  At  present  a  slow  and  a 
stopping  train  are  synonymous.  There  is  no  reason  why  a  train 
that  stops  at  many  stations  should  run  slowly  between  them, 
except  that  a  locomotive  that  is  designed  for  acceleration  is  not 
suitable  for  running  fast,  though  the  steam  locomotive  is  better 
than  the  electric  on  constant  pressure,  because  it  is  not  wasteful 
while  accelerating.  It  is  just  as  important  that  stopping  trains 
should  waste  little  time  as  that  express  trains  should  be  fast;  in 
fact,  there  is  greater  reason  in  many  cases,  as  the  worst  and  most 
uncomfortable  carriages  are  put  on  these  trains.  The  most  im- 
portant are  the  suburban  trains,  carrying  large  numbers  of  busi- 
ness men,  and  stopping  at  nearly  every  station.  In  this  case  ac- 
celeration is  of  the  highest  importance,  as  in  the  tube  railways. 

CONCLUSION 

Enough  has  now  been  said  to  show  that  it  is  advisable  to  pause 
a  little  before  we  convert  our  railways  into  electric  street  tram- 
ways. It  will  be  a  calamity  if  our  railways  take  up  different  sys- 
tems of  electric  working.  If  some  have  500  volts,  others  1000  volts, 
2000  volts  or  10,000  volts;  if  some  have  constant  currents,  some 
direct,  and  some  three-phase,  while  others  have  constant  pressure 
of  each  kind. 

There  is  some  slight  adaptability  in  electric  locomotives.  Of 
course  a  three-phase  motor  will  not  run  on  a  direct-current  circuit, 
but  a  constant-pressure  locomotive  will,  with  very  little  addition, 
be  capable  of  running  on  a  constant-current  circuit;  and  locomo- 
tives can  be  built  to  run  on  either,  if  the  pressures  and  currents 
are  right.  The  locomotives  built  for  500  volts  are  not  suitable 
for  2000  volts.  If  the  500-volt  locomotives  are  for  tube  railways 
with  large  acceleration,  thev  can  hardly  be  run  as  express  loco- 
motives, as  their  motors  will  run  too  fast;  otherwise  electric  loco- 
motives are  more  adaptable  than  steam,  as  they  can  have  several 
motors,  which  can  be  coupled  in  different  ways. 

What  is  most  necessary  is  standard  pressures  and  currents. 
Each  railway  would  then  have,  as  at  present,  slow  locomotives 
with  great  pull  for  shunting,  for  goods  traffic  and  for  suburban  and 
stopping  trains,  and  fast  locomotives  with  less  acceleration  but 
higher  speed  for  through  traffic. 
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New  Open  Car  for  the  Elevated  Service  of  the  Brooklyn 
Rapid  Transit  Company 

The  accompanying  illustrations  show  a  new  type  of  car  which  has 
recently  been  built  in  the  shops  of  the  Brooklyn  Heights  Railroad 
Company,  and  which  combines  a  number  of  novel  and  interesting 


sander,  made  by  the  Nichols-Lintern  Company,  of  Cleveland, 
Ohio. 

Considerable  thought  has  been  put  on  this  car  in  order  that  it  may 
conform  as  nearly  as  possible  to  the  best  principles  in  car  building, 
as  well  as  to  the  requirements  of  the  service  for  which  it  is  in- 
tended.   General  Manager  J.  C.  Brackenridge,  of  the  railway  com- 


NEW  TYPE  OF  OPEN  CAR  FOR  BROOKLYN  ELEVATED  LINE 


features.  The  Brooklyn  railway  operates  a  combination  surface 
and  elevated  service  on  its  Coney  Island  and  Brighton  Beach  lines, 
the  trains  running  on  the  elevated  structure  while  in  the  city  and 
then  descending  by  grade  to  the  surface.  This  car,  therefore,  is 
intended  to  be  used  where  there  are  station  platforms  and  where 
there  are  none.  The  steps  are  of  a  peculiar  design  to  facilitate 
operation  under  these  conditions.  When  closed,  as  in  the  smaller 
cut,  the  bottom  of  the  lower  step  is  brought  level  with  the  floor  of 
the  car,  giving  an  additional  width  to  the  floor  below  the  concavity 
of  the  seat  end  panel,  and  in  this  way  providing  a  safe  foothold 
between  the  floor  of  the  car  proper  and  the  platform.  The  step, 
when  down,  reaches  to  within  a  convenient  distance  from  the 
ground  and  can  be  readily  mounted  from  the  level  of  the  track. 
When  the  lower  step  is  down  extra  rigidity  is  given  to  its  position 
by  lugs  which  are  formed  by  the  turned  over  ends  of  the  metal  sup- 
ports to  the  second  step,  seen  just  below  the  hinges  in  the  view 
showing  the  lower  step  folded  up.  The  double  service  of  elevated 
and  surface  necessitates  the  installation  of  both  a  collecting  shoe 
for  the  third  rail  and  a  trolley  pole,  as  shown  in  the  engravings. 

The  advantages  of  open  cars  in  loading  and  unloading  are  very 
great,  but  the  operation  of  them  without  efficient  safeguard  at  the 
ends  of  the  seats  is  now  looked  upon  as  hazardous.  In  the  Brook- 
lyn car,  sliding  doors  are  used  of  a  new  pattern,  the  gate  at  each 
opening  being  single  and  being  made  of  iron  lattice  work.  The 
general  design  of  the  gate  with  its  sloping  top,  etc.,  is  such  that  it 
is  practically  impossible  for  a  passenger  to  rest  his  hand  upon  the 
gate  closed  so  that  there  is  danger  of  having  his  fingers  pinched 
upon  opening  it,  or  that  when  the  gate  is  open  there  is  any  danger 
of  injury  upon  closing.  The  gates  are  operated  from  either  end 
by  a  wrench  on  a  vertical  rod,  seen  on  the  platform  in  the  engraving. 
This  wrench,  when  not  in  use,  is  hung  beside  the  rod.  The  gates 
are  all  fastened  to  a  rectangular  bar  running  along  the  side  sills, 
and  when  the  wrench  on  the  platform  is  turned  through  part  of  a 
revolution  this  bar  is  slid  along  in  its  ways  a  sufficient  distance  to 
close  the  gates.  When  open  the  gates  are  behind  the  panels,  as 
shown.  Wooden  grab  handles  are  provided  on  the  side  posts,  and 
there  are  also  metal  grab  handles  around  the  seat  end  panels. 
The  curtains  are  arranged  so  that  they  come  completely  to  the 
floor,  thus  completely  closing  the  car  during  stormy  weather. 

The  length  of  the  car  over  all  is  46  ft.  3  ins.,  and  of  the  body 
40  ft.  V/2  ins.  The  seating  capacity  is  90.  The  car  is  supplied 
with  two  15-L  Walker  motors,  both  on  one  truck,  and  two  K-13 
controllers.  The  motor  truck  was  made  by  the  McGuire  Manufac- 
turing Company,  of  Chicago,  and  has  a  wheel  base  of  5  ft.  6  ins., 
and  drivers  33  ins.  in  diameter.  A  Wasson  truck  is  used  for  the 
trail  truck,  with  30-in.  wheels.  The  air  brakes  are  from  the 
Christensen  Engineering  Company,  of  Milwaukee,  Wis.,  and  in 
connection  with  the  air  compressor  is  provided  a  pneumatic  track 


pany,  has  spent  considerable,  of  his  own  time  in  perfecting  details, 
and  has  succeeded  in  producing  a  car  which  will  undoubtedly  prove 


BROOKLYN  ELEVATED  CAR,  WITH  STEP  UP  AND  GATES  CLOSED 

of  great  service  to  the  road  during  its  heavy  summer  travel.  The 
car  illustrated  will  probably  be  used  more  or  less  this  summer,  but 
it  is,  of  course,  too  late  in  the  season  to  think  of  adding  many  of 
this  type  to  the  present  equipment  until  next  year. 

 ♦♦•»  


Philadelphia  Approves  Trilby  Rails 


Philadelphia  seems  inclined  to  follow  the  example  of  New  York, 
Chicago  and  several  other  cities.  One  hundred  and  thirty-two 
pound  modified  Trilby  rails  are  soon  to  be  laid  on  Chestnut  and 
Walnut  Streets.  The  Board  of  Surveyors  has  been  considering  the 
subject,  but  inasmuch  as  the  law  was  not  quite  clear  on  the  point 
whether  authority  to  act  was  vested  in  City  Councils,  in  the  De- 
partment of  Public  Works,  or  in  the  Board  of  Surveyors,  action  on 
the  question  of  adopting  the  style  proposed  by  the  Union  Traction 
Company  was  postponed  until  the  City  Solicitor  could  be  heard 
from. 
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Economy  in  Steam  Plants 

So  much  attention  is  given  to  the  economical  production  of 
power  nowadays  that  authentic  reports  of  the  performances  of 
special  equipments  of  steam  plants  are  particularly  welcome  among 
managers  and  superintendents  of  electric  railway  power  plants. 
C.  S.  Wilson,  chief  engineer  of  the  electric  power  station  at  Four 
and  One-Half  Street,  Washington,  D.  C,  has  made  a  very  favor- 
able report  upon  the  performance  of  the  steam  loop  and  Holly 
gravity  return  system  in  the  plant  under  his  charge.  Mr.  Wilson 
describes  the  outfit  as  follows :  "This  plant  contains  six  boilers 
aggregating  1,600  hp,  four  tandem  compound  condensing  engines, 
and  two  single  cylinder  non-condensing  engines.  The  four  tandem 
engines  are  directly  connected  to  railway  generators  and  two  single 
engines  to  lighting  generators.  The  six  engines  have  a  maximum 
capacity  of  3,000  hp.  The  engines  are  all  equipped  with  separators, 
and  the  separators  with  traps,  and  the  traps  all  discharged  in  the 
sewer;  now  all  of  the  condensation  from  the  high  pressure  drips 
goes  to  the  boilers." 

Speaking  of  the  performance  of  the  system,  Mr.  Wilson  says : 
"It  is  doing  all  that  was  claimed  for  it,"  and  he  adds:  "I  believe 
I  am  safe  in  asserting  that  the  system  has  made  a  saving  of  0.2  of  a 
pound  of  coal  per  kilowatt-hour,  which  would  mean  a  saving  of 
from  1  to  1^2  tons  of  coal  per  day." 

The  importance  of  this  feature  of  large  steam  plants  will  readily 
be  appreciated,  when  it  is  considered  that,  in  addition  to  the  purely 
economical  factor  illustrated  in  the  saving  of  coal,  it  is  claimed 
that  there  are  many  distinct  advantages  of  an  engineering  char- 
acter, which  will  be  readily  appreciated  upon  a  careful  inspection  of 
the  system  in  operation. 

Boilers  seldom  furnish  dry  steam,  and  they  are  always  liable  to 
foaming  and  sudden  primage ;  moreover,  steam  condenses  in  pipes, 
however  well  they  may  be  covered.  It  is  therefore  a  fact,  though 
not  always  borne  in  mind,  that  steam  is  invariably  wet  upon  enter- 
ing a  cylinder,  and  this  causes  a  continual  loss.  In  nearly  every 
engine  test  will  be  found  a  deduction  for  moisture  in  steam  varying 
from  2  per  cent  to  12  per  cent.  It  should  be  remembered  also  that 
tests  for  dryness  of  steam  are  made  on  samples  taken  from  near 
the  center  of  the  pipe.  These  do  not  take  into  account  the  stream 
of  hot  water  that  usually  runs  along  the  bottom  of  the  pipe,  which 
often  represents  a  loss  many  times  greater  than  the  moisture  held  in 
suspension  by  the  steam.  It  is  this  solid  water  in  the  pipes  that 
accumulates  and  is  swept  along  into  the  cylinders,  washing  away  the 
cylinder  oil,  and  causing  the  most  serious  accidents  to  which  steam 
machinery  is  liable. 

It  is  to  meet  and  overcome  these  conditions  that  the  Holly  system 
was  introduced.  First  of  all,  it  effects  a  considerable  saving  in 
the  water  of  condensation,  entrainment  and  primage  with  the 
heat  it  contains,  the  return  being  usually  made  at  from  250  degs.  to 
400  degs.,  according  to  the  pressure  carried,  while  the  best  feed- 
water  heaters  furnish  water  at  not  more  than  200  degs.  to  210  degs. 
Another  advantage  is  preventing  the  loss  of  steam  that  is  blown 
to  waste  in  clearing  pipes  from  water,  and  the  numerous  wastes 
from  open  or  leaky  drips.  Then,  too,  by  returning  pure  water  to 
boilers,  and,  by  concentrating  this  return  in  one  or  two  boilers  at 
a  time,  loosening  the  scale,  the  system  frequently  furnishes  the  en- 
tire feed  water  for  one  boiler  in  a  battery  of  twelve.  Accidents 
due  to  water  in  cylinders  are  prevented,  and  uniform  temperature 
is  preserved  in  pipes  over  nights  and  Sundays,  thus  obviating 
difficulties  due  to  expansion  and  contraction.  This  arrangement, 
moreover,  enables  engines,  especially  at  the  end  of  long  lines,  to 
start  promptly  and  safely,  and  it  reduces  the  amount  of  cylinder 
oil  removed  by  the  washing  action  of  the  water.  It  is  effective 
also  in  maintaining  higher  temperature  in  jackets,  driers,  etc..  by 
reason  of  better  circulation,  and  in  reducing  the  amount  of  atten- 
tion necessary  to  the  steam  pipe  and  its  drainage,  as  it  affords  a 
comprehensive  drainage  system,  operating  continuously  and  sup- 
planting all  devices  requiring  attention,  manipulation  or  repair. 

This  system  has  been  installed  in  a  large  number  of  street  railway 
power  plants  by  Westinghouse,  Church,  Kerr  &  Company.  This 
concern  has  collected  considerable  data  upon  the  performance  of 
the  system  under  all  conditions,  and  this  information,  together  with 
a  description  of  the  system,  and  a  list  of  plants  in  which  it  has  been 
installed,  will  be  sent,  upon  application,  to  engineers  and  others 
interested  in  this  subject. 



The  Pennsylvania's  New  York  Tunnel 

The  Pennsylvania.  New  York  &  Long  Island  Railroad  Com- 
pany was  incorporated  April  21,  with  a  capital  of  $20,000,000,  to 
construct  and  operate  an  underground  railroad  in  New  York  and 
Queens  Counties,  to  be  operated  by  electricity  or  other  suitable 
power.  This  is  the  company  that  will  build  the  tunnel  which  will 
give  the  Pennsylvania  Railroad  a  terminus  in  New  York,  and  its 


western  terminus  will  be  under  the  waters  of  the  Hudson  River, 
on  the  boundary  line  between  New  York  and  New  Jersey,  af  a 
point  of  connection  with  the  railroad  of  a  corporation  organized 
or  to  be  organized  under  the  laws  of  New  Jersey,  and  opposite 
that  part  of  New  York  City  lying  between  West  Thirtieth  and 
West  Thirty-Fifth  Streets,  Manhattan  Borough.  The  eastern 
terminus  will  be  at  a  point  of  connection  with  the  line  of  the  rail- 
road of  the  Long  Island  Railroad  Company  in  Queens  Borough 
at  Thompson  Avenue.  The  directors  of  the  company  are:  A.  J. 
Cassatt,  Thomas  Dewitt  Cuyler  and  Clement  A.  Griscom,  of 
Haverford,  Pa.;  John  P.  Green,  of  Rosemont;  Charles  E.  Pugh, 
of  Overbrook;  Sutherland  M.  Prevost  and  W.  H.  Barnes,  oi 
Philadelphia;  Samuel  Rea,  of  Bryn  Mawr,  and  William  H.  Bald- 
win, Jr.,  of  New  York  City. 



Tunnel  Bills  Vetoed 


Governor  Odell  has  vetoed  the  Apgar  bill  compelling  a  change 
of  motive  power  in  the  New  York  Central  tunnel  in  Park  Avenue, 
New  York,  and  the  Bedell  bill  granting  extraordinary  terminal 
privileges  to  railroads  doing  business  in  cities  of  the  first  class. 
The  object  of  both  bills  was  to  make  provision  for  safer  operation 
of  the  New  York  Central,  the  New  York,  New  Haven  &  Hart- 
ford, and  the  Harlem  Railways.  The  first  provided  that  the  use 
of  steam  within  the  Park  Avenue  tunnel  in  New  York  should  be 
discontinued  within  three  years  unless  further  time  should  be 
granted  by  the  State  Board  of  Railroad  Commissioners,  and  the 
second,  which  was  in  the  form  of  a  general  law,  applicable  to  cities 
of  the  first  class,  aimed  to  give  the  railroad  company  the  right  to 
acquire  by  condemnation,  purchase,  or  otherwise,  such  land  as  it 
might  need  for  the  improvement  of  its  terminal  facilities. 

In  his  message  Governor  Odell  expressed  regret  that  the  duly 
constituted  authorities  of  New  York  did  not  prepare  and  submit 
a  bill  in  a  perfect  form,  but  they  did  not  submit  such  a  bill  as  a 
remedy.  On  the  other  hand,  objection  is  made  because  "there 
are  numerous  railroads  whose  charters  have  been  the  subject  of 
special  grants,  and  which  under  the  provisions  of  this  act  could 
take  advantage  of  its  features  and  act  independently  of  the  local 
authorities,  the  only  restraining  power  being  the  State  Board 
of  Railroad  Commissioners.  So  long,  therefore,  as  this  law  should 
stand  upon  the  statute  books  it  would  be  a  menace  to  the  cities 
affected." 

The  Governor  points  out  that  the  city  authorities  have  at  present 
the  power  of  granting  a  franchise  for  a  period  not  exceeding  twen- 
ty-five years.  "They  can  also  fix  the  route  and  the  compensation ; 
they  can  authorize  the  tunneling  of  streets  or  the  opening  and  clos- 
ing of  streets.  In  fact,  they  have  almost  unlimited  power,  so  that 
the  only  legislation  necessary  to  carry  out  these  proposed  improve- 
ments is  that  which  shall  prescribe  the  motive  power  and  the  period 
of  the  grant." 

Philadelphia  Subway  Ordinance  Signed 

Mayor  Ashbridge  has  signed  the  ordinance  passed  by  City  Coun- 
cils granting  a  franchise  to  the  Market  Street  Elevated  Passenger 
Railway  Company,  which  authorizes  the  building  of  a  subway  in 
Market  Street,  Philadelphia.  The  Mayor  says  the  proposed  im- 
provement will  be  an  underground  road  and  not  a  subway.  The 
ordinance  requires  work  to  begin  within  one  year,  and  also  specifies 
that  the  subway  must  be  completed  within  three  years  from  that 
time.  On  this  point,  too,  the  Mayor  has  ventured  an  opinion; 
namely,  that  the  road  will  be  in  operation  in  two  years. 

The  Philadelphia  Rapid  Transit  Company,  organized  by  John 
M.  Mack  and  his  associates,  which  made  application  for  a  charter 
at  Harrisburg  about  three  weeks  ago,  expect  to  obtain  its  articles 
1  if  incorporation  within  a  few  days.  The  stockholders  of  the  Union 
Traction  Company  will  meet  May  5  to  approve  the  lease  of  their 
company  to  the  new  syndicate  and  to  approve  the  proposition  to  is- 
sue collateral  trust  bonds  to  the  amount  of  $1,500,000  to  take  up 
the  floating  debt.  So  far  as  can  be  learned  there  is  no  opposition  to 
this  programme,  and  officials  of  the  company  do  not  hesitate  to  say 
that  no  hitch  will  occur  to,.prevent  the  lease  going  into  effect  July  1, 
on  which  date  the  fiscal  year  of  the  Union  Company  ends. 



Cost  of  Car  Wheels 


CAMDEN  &  SUBURBAN  RAILWAY  CO. 

Camden,  N.  J.,  April  8,  1902. 
Editors  Street  Railway  Journal: 

In  reading  over  the  article  in  your  issue  of  April  5,  concerning 
the  cost  per  million  miles  of  car  wheels,  I  find  that  our  cost  per 
million  wheel  miles,  taken  on  the  same  basis  that  your  other 
calculations  are  made,  is  $282.28.  W.  E.  Harrington, 

Vice-President  and  General  Manager. 


April  26,  1902.] 
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Birmingham  Car  Equipment 

The  car  is  divided  in  two  compartments,  with  a  single  sliding 
urban  service,  as  well  as  for  city  work,  and  will  be  used  on  the 
Bessemer  division  of  the  Birmingham  Railway,  Light  &  Power 
Company's  system.  They  were  built  for  this  service  by  the  St. 
Louis  Car  Company,  and  contain  some  interesting  features. 

The  car  is  divided  in  two  compartments,  with  a  single  sliding 
door  between  them.  The  sash  in  the  partition,  as  well  as  in  the 
door,  is  made  to  lower.  Seven  walkover  spring  rattan  seats  are 
arranged  on  each  side  of  the  aisle  in  the  main  compartment,  and 


San  Francisco  Strike 


EXTERIOR  OF  BIRMINGHAM  CAR 

three  on  each  side  in  the  smaller  compartment.  The  car  is  con- 
structed with  steel  sills,  and  this  allows  all  side  sashes  to  be 
lowered  8  ins.  farther  than  when  wooden  sills  are  used,  and  this 
arrangement  has  the  advantage  of  making  practically  an  open  car 
when  windows  are  lowered. 

The  car  bodies  are  29  ft.  6  ins.  over  corner  posts,  with  5-ft.  vesti- 
buled  platforms  at  both  ends,  and  double  folding  doors  on  each 
side,  which  may  be  replaced  by  folding  gates  for  summer  service. 
The  width  of  sash  rail  is  8  ft.  4  ins. 

The  interior  finish  is  in  mahogany,  which  lends  to  the  car  a  plain 
but  elegant  appearance.  All  trimmings  are  of  solid  bronze,  nickel- 
plated.  The  ceilings  are  of  maple.  The  outside  of  the  car  is 
painted  yellow,  with  silver  lining.    Pantasote  curtains  are  used. 

The  cars  are  mounted  on  the  St.  Louis  Car  Company's  No.  23-A 
special  M.  C.  B.  motor  trucks  of  standard  gage,  with  6-ft.  wheel 
base.  All  joints  and  wearing  parts  are  machine-fitted,  and  all  bolts 
are  of  steel.  The  wheels  are  33  ins.  diameter,  with  5-in.  axles,  made 
to  accommodate  four  General  Electric  motors.  The  front  of  the 
car  is  provided  with  a  woven-wire  fender.  The  steps  are  of  single 
Stanwocd  pattern. 


Employees  of  the  Market  Street  railway  system,  of  San  Fran- 
cisco, went  out  on  a  strike  Saturday  night,  throwing  3000  men 
out  of  employment  and  causing  much  inconvenience,  hardship  and 
financial  loss  upon  those  who  depended  upon  the  lines  to  reacn 
their  places  of  business  or  homes.  Only  the  California  and  Hyde 
Street  and  the  Union  and  Geary  Street  lines  are  running.  These  are 
independent  lines  and  have  nothing  to  do  with  the  Market  Street 
system. 

A  complication  arises  because  of  the  arrangement  between  the 
company  and  the  United  States  Government  for  carrying  mail, 
not  only  on  the  regular  white  cars,  but  also  on  many  of  the  lines 
that  run  far  out  in  the  suburbs,  regular  passenger  cars  being  used 
for  carrying  mail  bags.  By  placing  mail  on  many  cars  the  company 
would  be  able  to  operate  their  lines  in  spite  of  the  strikers.  The 
Labor  Council  recognized  this  fact  and  withheld  its  approval  and 
support,  fearing  a  conflict  between  the  men  and  the  government. 
The  men  demand  recognition  of  the  union,  a  ten-hour  working 
day  and  25  cents  an  hour  instead  of  22,  as  at  present. 

New  men  are  ready  to  take  the  places  ot  the  strikers  as  soon 
as  police  protection  is  assured,  but  it  is  explained  in  the  press 
despatches  that  Mayor  Schmitz,  who  was  elected  by  union  labor 
votes,  declared  that  it  was  no  part  of  the  duty  of  the  police  to 
assist  the  railroad  company  to  move  its  cars.  Then  the  company 
asked  permission  to  employ  private  armed  guards  on  its  cars,  but 
this,  also,  the  Mayor  refused. 

The  strike  made  it  impossible  for  the  people  of  the  city  to  enjoy 
a  Sunday  outing.  One  result  was  that  instead  of  40,000  persons 
at  Golden  Gate  Park  and  Ocean  Beach,  there  were  not  over  one- 
tenth  that  number.  All  the  suburban  pleasure  resorts  were  empty, 
but  the  city  theaters  and  saloons  did  a  land  office  business. 

The  working  people  who  live  in  the  suburbs  were  the  greatest 
sufferers,  however.  All  the  district  south  of  California  Street,  from 
the  waterfront  out  to  Ocean  Beach,  was  without  means  of  transit. 
This  was  a  great  hardship  on  clerks,  and  especially  upon  girls  who 
live  in  the  suburbs.  A  few  came  in  in  express  wagons,  rigged  up 
as  carryalls,  but  the  greater  number  had  to  walk. 




The  Fender  Question  in  St.  Louis 


HEAD-ON  AND  INTERIOR  VIEWS  OF  BIRMINGHAM  CAR 

The  cars  are  equipped  with  Christensen  air  brakes,  and  with  the 
car  company's  ratchet  brake  staff  and  wheel.  Twelve  electric  heat- 
ers are  arranged  under  the  seats  and  each  car  is  equipped  with  an 
enclosed  arc  headlight,  and  with  four  clusters  of  five  lights  each  for 
interior  illumination. 

An  interesting  feature  is  the  illuminated  sign  designator,  placed 
just  under  the  bonnet  in  the  vestibule,  and  comprising  two  in- 
candescent lamps  back  of  a  printed  curtain  on  roller.  These  signs 
show  twenty-five  different  routes  and  can  be  changed  at  will. 


Notices  have  been  sent  out  by  the  Board  of  Public  Improvements 
of  St.  Louis  to  the  street  railway  companies  ordering  them  to  sub- 
mit fenders  and  wheel  guards  for  approval.  This  action  followed 
the  report  of  the  fender  committee  drawn  up  by  the  Sewer  Com- 
missioner and  concurred  in  by  the  president  of  the  board.  It  states 

that  at  the  recent  tests  made  in 
the  presence  of  the  committee,  A. 
B.  Dupont,  of  the  St.  Louis  Tran- 
sit Company,  and  T.  M.  Jenkins, 
of  the  St.  Louis  &  Suburban  Rail- 
way, 104  designs  were  submitted. 
Fifteen  were  put  to  a  practical 
test.  No  form  of  wheel  guard  has 
yet  been  submitted  by  either  of 
the  railway  companies.  The  re- 
port, after  detailing  the  results  of 
experiments  with  new  fender  de- 
vices, states:  "Your  committee 
recommends:  First,  that  the  street 
railway  companies  of  this  city  be 
requested  to  submit,  within  ten 
days  (by  April  28).  a  design  or  de- 
signs of  such  fenders  and  wheel 
guards  as  they  propose  to  use  on 
their  cars.  Second,  that  the  Board 
of  Public  Improvements  cancel  all 
certificates  for  fenders  heretofore 
issued. 

"In    closing,    your  committee 
cannot  refrain  from  expressing  its 
belief,   based   on   the  experience 
gained  in  testing  fenders,  that  the 
importance  of  equipping  an  elec- 
tric street  car  with  a  fender,  viewed  as  a  life-saving  device,  sinks 
into  insignificance  when  compared  to  the  importance  of  equipping 
such  a  car  with, an  efficient  power  brake,  in  order  to  stop  or  check 
the  speed  of  a  car  before  striking  the  unfortunate  victim,  instead 
of  trying  to  scoop  him  up  after  he  has  been  struck." 


Santos-Dumont  and  his  air  ship  may  be  one  of  the  attractions 
at  Coney  Island  this  summer. 
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The  Everett-Moore  Situation 


It  is  confidently  believed  by  the  Everett-Moore  bankers'  com- 
mittee that  one  and  possibly  three  of  the  railway  properties  held 
under  option  will  be  disposed  of  at  an  early  date.  President  A.  E. 
Lang,  of  the  Toledo  Railways  &  Light  Company,  and  Messrs. 
Everett  and  Moore  are  at  present  in  New  York  City,  and  the 
prevalent  belief  is  that  the  sale  of  this  property  will  be  arranged 
this  week.  It  is  understood  that  the  Everett-Moore  holdings  in 
this  property  amount  to  70,000  shares,  while  Mr.  Lang  holds  about 
10,000  shares.  The  syndicate  originally  purchased  a  large  part  of 
this  stock  at  about  6,  and  later  made  large  purchases  at  about  14, 
so  that  their  entire  holdings  averaged  about  10.  It  is  understood 
that  the  new  purchasers  will  secure  the  stock  at  26  2-3,  which  will 
yield  the  syndicate  a  handsome  profit.  It  is  generally  believed 
that  Mr.  Lang  will  hold  much  of  his  stock,  and  it  seems  probable 
that  he  will  continue  as  chief  executive  of  the  company.  Chair- 
man Newcomb,  of  the  bankers'  committee,  declines  to  make 
known  the  names  of  the  prospective  purchaser,  but  he  states  that 
tliey  are  neither  the  Elkins-Widener  Syndicate  nor  the  Thomp- 
son Syndicate,  which  have  been  investigating  the  property. 
Rumor  in  New  York  connects  the  name  of  Seligman  &  Company 
with  the  deal. 

The  committee  has  given  a  new  fifteen-days  option  to  the  East- 
ern parties  who  have  been  desirous  of  purchasing  the  stock  in  the 
Detroit  United  Railway  Company,  but  who  permitted  their  first 
option  to  expire  because  they  could  not  buy  the  controlling  inter- 
est from  the  Cleveland  people.  It  is  stated  that  the  purchasers 
have  agreed  to  take  the  40,000  shares  held  by  Everett-Moore  at 
$70,  and  it  is  understood  that  they  have  secured  enough  of  the 
Cincinnati  holdings  to  give  them  a  controlling  interest.  Chair- 
man Newcomb  states  that  if  this  deal  is  not  closed  before  the 
option  expires  the  Detroit  holdings  will  be  purchased  by  Cleve- 
land, Detroit  and  Cincinnati  parties  who  have  signified  their  in- 
tentions of  forming  a  syndicate  for  this  purpose. 

The  sale  of  the  Northern  Ohio  Traction  Company  to  Cleveland 
people  already  interested  in  the  road  is  practically  assured.  The 
organization  of  this  syndicate  will  be  perfected  this  week,  and 
Horace  E.  Andrews  has  been  asked  to  act  as  syndicate  manager, 
which  he  will  probably  do.  The  list  of  persons  who  stand  willing 
to  subscribe  to  this  syndicate  has  grown  to  such  proportions  that 
it  is  claimed  two  or  even  three  of  the  leading  railway  systems 
could  be  purchased  if  desirable. 

Detroit  reports  state  that  W.  B.  Strang,  who  holds  an  option 
on  the  Detroit  &  Toledo  Shore  Line,  will  bring  about  a  reorgani- 
zation of  that  company  in  such  a  way  as  to  take  care  of  all  its 
indebtedness.  Mr.  Strang  proposes  to  equip  the  Shore  Line  with 
electricity  from  Toledo  to  Trenton  and  then  build  a  new  line  into 
Detroit  from  Trenton  to  permit  faster  time  into  Detroit. 

Before  the  embarrassment  the  syndicate  owned  much  valuable 
real  estate  in  Cleveland,  besides  considerable  Eastern  bank  stock. 
These  properties  have  all  been  disposed  of  at  good  figures,  yield- 
ing excellent  equities.  The  sale  of  the  traction  properties  now 
under  option  will  bring  between  $2,500,000  and  $3,000,000  in 
equities,  so  that  when  these  are  disposed  of  the  syndicate  will  find 
itself  in  comparatively  good  financial  condition  and  in  position  to 
develop  the  properties  which  remain.  Mr.  Everett  has  great  faith 
in  the  Lake  Shore  Electric  Railway  property,  and  it  will  be  his 
chief  aim  to  develop  this  to  a  high  earning  capacity. 



The  Westinghouse  Extensions 

The  Westinghouse  Electric  &  Manufacturing  Company  will 
begin  immediately  the  construction  of  new  buildings  at  East  Pitts- 
burgh, which  will  greatly  increase  the  size  of  their  works.  The  new 
buildings  will  be  known  as  the  east  extension,  and  the  plans  for 
them  were  made  two  years  ago,  when  it  was  seen  that  the  natural 
development  of  this  company's  business  would,  about  this  time, 
make  the  additions  necessary.  The  plans  also  require  the  build- 
ing of  a  river  wall  along  the  banks  of  the  Turtle  Creek  from  a 
point  near  Turtle  Creek  station  to  Brinton  station,  below  the 
works  of  the  Westinghouse  Machine  Company.  Arrangements 
have  also  been  entered  into  with  the  Pennsylvania  Railroad 
whereby  a  special  railroad  line  will  be  built  from  East  Pittsburgh 
to  the  new  Westinghouse  foundries,  which  are  now  being  estab- 
lished at  the  town  of  Stewart,  several  miles  to  the  east.  This 
railroad  will  be  built  for  the  exclusive  use  of  the  Westinghouse 
companies.  The  construction  of  the  new  works  has  been  entrusted 
to  James  Stewart  &  Company,  of  Pittsburg,  whose  remarkable 
achievements  in  erecting,  in  record  time,  the  new  Westinghouse 
works  at  Manchester,  England,  have  for  several  months  been  the 
theme  of  general  attention  in  the  English  and  American  press. 

The  Westinghouse  Machine  Company  is  now  building  an  exten- 
sion to  its  works  which  will  be  devoted  to  the  steam  turbine  de- 
partment. 


"  Perfection  "  Rail-Bond 

The  new  bond  to  be  known  as  the  Perfection  which  has  just 
been  placed  on  the  market  is  illustrated  in  the  accompanying  cuts, 
Fig.  1  and  Fig.  2.  Fig.  1  shows  the  bond  inserted  in  the  rail, 
and  Fig.  2  the  same  bond  after  it  has  been  expanded  to  fill  the  hole. 


FIG.  1 — "  PERFECTION  "  RAIL-BOND. 


The  plugs  shown  in  the  bond  terminal  are  of  hard  bronze  and  cast 
into  the  terminal.  One  of  the  plugs  has  a  flange  which  forces  the 
copper  of  the  bond  terminal  out  so  as  to  form  a  riveted  head. 
After  the  bond  is  placed  in  its  hole  in  the  rail  the  two  plugs  are 


FIG.  2—"  PERFECTION  "  RAIL-BOND. 


pressed  toward  each  other  with  a  screw  clamp,  and  the  copper 
in  the  web  between  the  plugs  is  forced  out  laterally  3-16  in.  for 
every  Y^-'m.  movement  of  the  plugs,  as  indicated  in  Fig.  2.  The 
bond  is  being  offered  by  F.  B.  Badt  and  G.  M.  Willis,  of  Chicago. 

 *++  

"Trackless  Trolley"  for  Franklin,  N.  H. 

An  ordinance  granting  a  franchise  for  a  "trackless  trolley"  sys- 
tem, an  electrically  operated  'bus  line  taking  current  from  overhead 
wires,  has  been  granted  to  Artemus  D.  Upham  by  the  Franklin 
(N.  H.)  City  Council.  The  first  line,  it  is  said,  will  extend  between 
two  steam  railway  stations  at  distant  points  of  the  town. 



Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New 
York.] 

697,452.  Car  Truck ;  S.  A.  Crone,  New  York,  N.  Y.  App.  filed 
Aug.  22,  1 901.  The  bolster  is  pivoted  at  the  center  so  that  it  will 
tilt  when  necessary. 

697,466.  Railway  Car  Bolster ;  H.  W.  Frost,  Detroit,  Mich.  App. 
filed  Jan.  21,  1901.  The  ends  of  the  bolster  are  tapered  on  the 
top  and  bottom,  the  metal  of  the  ends  being  reduced  so  that  the 
same  amount  of  metal  is  retained  while  the  cross  section  is  sub- 
stantially the  same  as  that  of  the  body  portion. 

697,531.  Side  Bearing  for  Cars;  J.  E.  Norwood,  Baltimore,  Md. 
App.  filed  Aug.  12,  1901.  The  ball  race  runs  upward  at  each  end 
so  that  the  balls  will  automatically  return  to  their  central  working 
position. 

697.572.  Trolley  Hajp ;  T.  N.  Turner  &  G.  R.  Mitchell,  Spring- 
field, Ohio.  App.  filed  Sept.  11,  1901.  The  bracket  holding  the 
wheel  is  swiveled  to  the  end  of  the  pole  and  anti-friction  rollers  are 
inserted  to  make  the  motion  easy. 

697,609.  Means  for  Operating  Tramway  or  Similar  Points  from 
Vehicles;  W.  A.  Day,  Southsea,  England.  App.  filed  Oct.  28,  1901. 
The  flange  of  the  wheel  operates  a  pressure  plate  which  throws 
the  switch. 

697,674.  Automatic  Trolley  Catcher ;  T.  B.  Shanahan,  Glovers- 
ville,  N.  Y.  App.  filed  Aug.  7,  1901.  A  spring  drum  takes  up 
the  rope  when  the  trolley  jumps  the  wire. 

697,762.  Car  Fender ;  L.  White,  Baltimore,  Md.  App.  filed 
Feb.  27,  1902.  The  fender  is  in  two  parts  hinged  on  vertical  pivots 
at  each  side  of  the  dash.  Springs  throw  them  outward  when  an 
obstruction  is  encountered. 
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697,795.  Brake-Shoe ;  P.  A.  Brawner,  Chattanooga,  Tenn.  App. 
filed  Aug.  22,  1901.  Soft  metal  blocks  are  set  diagonally  in  the 
face  of  a  hard  metal  shoe. 

697,817.  Device  for  Electrically  Connecting  Rails ;  G.  Deharde, 
Wiesbaden,  Germany.  App.  filed  Jan.  11,  1900.  A  hollow  split  plug 
holds  the  end  of  the  bond  to  the  rail. 

697,828.  Trolley  Pole;  F.  L.  Fowler,  Philadelphia,  Pa.  App. 
filed  July  11,  1901.  The  trolley  pole  is  jointed  near  the  middle, 
the  parts  being  adapted  to  twist  with  respect  to  each  other,  per- 
mitting the  wheel  to  assume  a  lateral  position. 

697,884.  Trolley  Pole ;  W.  Pullman  &  C.  C.  Field,  Sodus,  N.  Y. 
App.  filed  Oct.  11,  1901.  Details. 

697,890.  Rail-Bond ;  B.  C.  Rowell,  Chicago,  111.  App.  filed  July 
21,  1900.  A  conical  split  tubular  plug  of  a  certain  size  with  respect 
to  the  hole  it  enters  in  the  rail. 


PATENT  NO.  697,930 

697,892.  Trolley  Wheel ;  W.  Sellers,  Haverhill,  Mass.  App.  filed 
Jan.  31,  1902.  A  trolley  wheel  having  two  hubs,  an  annular  parti- 
tion arranged  between  their  ends,  and  two  cylindrical  bearings  op- 
positely arranged  so  that  their  ends  engage  opposite  sides  of  the 
partition. 

697,930.  Rail  Chair  and  Insulator ;  W.  D.  Young,  Baltimore, 
Md.  App.  filed  March  5,  1901.  A  third-rail  insulator  having  on 
its  base  extensions  provided  with  one  or  more  rlanges  to  support  a 
guard  plank. 

697,937.  Trolley  Wire  Hanger ;  I.  L.  Edwards,  Aurora,  111.  App. 
filed  Jan.  29,  1902.  Means  for  conveniently  shifting  the  hanger 
along  the  stringer  wire. 



ENGINEERING  SOCIETIES 


ENGINE  BUILDERS'  ASSOCIATION.— The  spring  meet- 
ing of  the  Engine  Builders'  Association  of  the  United  States  will 
be  held  May  22  and  23,  at  Hotel  Schenley,  Pittsburgh,  Pa.  The 
programme  is  as  follows:  Meeting  of  the  council  at  10  a.  m.  on 
May  22;  open  meeting  for  hearing  of  papers  especially  prepared, 
2  p.  m.,  May  22;  business  meeting  of  the  association,  10  a.  m., 
May  23.  The  afternoon  of  May  23  will  be  devoted  to  a  visit  to 
the  Westinghouse  Machine  Company's  plant.  At  8  p.  m.,  May  23, 
the  usual  banquet  will  be  held. 



PERSONAL  MENTION 


MR.  L.  W.  WHEELER  has  resigned  as  general  superintendent 
of  the  Camden  &  Trenton  Railway,  of  Riverside. 

MR.  JAMES  COX  TOD,  an  engineer  of  Edinburgh,  Scotland, 
is  visiting  this  country  to  inspect  street  railway  conditions. 

MR.  ALPHONSO  L.  DUNN,  who  has  been  prominently  iden- 
tified with  the  Terre  Haute  Electric  Company,  of  Terre  Haute,  Ind., 
has  resigned  from  that  company  to  become  general  manager  of 
the  Union  Traction  Company,  of  Indiana. 

COL.  ALLAN  C.  BAKEWELL,  general  manager  of  the 
Sprague  Electric  Company  and  well  known  in  electrical  and  street 
railway  circles,  has  recently  been  elected  second  vice-president  of 
the  Pennsylvania  Society  of  New  York. 

MR.  GEORGE  W.  McKISSON,  claim  adjuster  for  the  North- 
ern Ohio  Traction  Company,  died  at  his  home  in  Akron  a  few 
days  ago.  Mr.  McKisson  was  formerly  claim  adjuster  for  the 
Detroit  Electric  Railway  Company,  and  later  general  manager  of 
the  Chicago  &  Northwestern  Street  Railway  Company,  of  Chi- 
cago. 

MESSRS.  FREDERICH  FUCHS  AND  GEO.  H.  NICHO- 
LAUS,  of  Strassburg,  Germany,  two  engineers  of  the  Imperial 
German  Railroads,  are  in  this  country  inspecting  our  practices  in 
both  steam  and  electric  engineering.    These  gentlemen  are  mak- 


ing an  extended  tour  in  the  interests  of  the  German  government, 
and  will  remain  a  month  or  two  on  this  side  of  the  water.  While 
more  particularly  associated  at  home  with  steam  operation,  they 
are  both  of  them  electrical  engineers,  and  they  will  be  particularly 
interested  while  here  in  heavy  electric  railroading.  They  do  not 
expect  to  sail  for  home  until  they  have  visited  Boston,  Chicago, 
Philadelphia,  Pittsburgh  and  other  important  cities. 

MR.  ARTHUR  HOLLAND,  formerly  partner  of  Naylor  & 
Company,  metal  merchants,  of  New  York,  Pittsburgh  and  Lon- 
don, and  recently  London  representative  of  the  American  Steel  & 
Wire  Company  and  the  Federal  Steel  Company,  has  been  ap- 
pointed acting  president  of  the  United  Railroads  of  San  Francisco. 
The  full  title  of  president  will  be  given  to  Mr.  Holland  in  case 
he  sees  fit  to  remain  permanently  in  San  Francisco.  It  is  said 
that  he  will  receive  a  salary  of  $15,000  a  year. 

MR.  J.  B.  HAMILTON,  general  manager  of  the  Leeds  Cor- 
poration Tramway,  who  has  been  making  a  short  visit  to  this 
country,  sailed  for  home  on  April  23.  During  his  three  or  four 
weeks  on  this  side  he  has  inspected  a  number  of  large  roads,  and 
was  greatly  pleased  by  the  courtesy  with  which  he  was  received  by 
the  American  officials  and  the  facilities  offered  him  for  obtaining 
information  regarding  American  railway  practice.  Mr.  Hamilton 
was  formerly  assistant  manager  of  the  Glasgow  system  and  has 
but  recently  been  called  to  Leeds.  The  many  friends  that  he  has 
made  while  on  this  side  of  the  water  by  his  charming  personality 
and  hearty  appreciation  for  all  favors  shown  him  will  be  glad  to 
learn  that  he  considers  his  recent  visit  a  most  pleasant  and  profit- 
able one. 

MR  EDWARD  C.  SPRING  has  resigned  his  position  as  super- 
intendent of  the  Newton  &  Boston  Street  Railway  and  the  Welles- 
ley  &  Boston  Street  Railway,  now  part  of  the  Boston  Suburban 
Electric  System,  and  has  accepted  a  position  as  general  manager 
of  the  Dayton,  Covington  &  Piqua  Traction  Company,  with  head- 
quarters at  Dayton,  Ohio.  Mr.  Spring  is  one  of  the  best  known  and 
most  efficient  street  railway  men  in  the  East,  and  his  taking  this 
new  and  much  more  responsible  position  will  be  a  decided  loss,  not 
only  to  his  own  road,  but  to  the  railway  interests  of  New  England. 
His  removal  to  Dayton  necessitates  his  resignation  as  president  of 
the  New  England  Street  Railway  Club,  which  position  he  has  held 
since  the  last  annual  meeting,  and,  in  recognition  of  his  valuable 
services  to  the  club  in  the  past,  and  the  high  esteem  in  which  he  is 
held  by  the  members,  a  dinner  was  given  to  him  before  his  de- 
parture for  the  West,  at  which  Vice-President  E.  E.  Potter,  of 
the  club,  presided.  At  this  dinner,  Mr.  Spring  was  presented  with 
a  handsome  watch  charm,  and  he  also  takes  with  him  as  a  remem- 
brance of  his  old  home  a  diamond  ring,  the  gift  of  his  employees. 
The  successor  to  Mr.  Spring  as  superintendent  has  been  selected 
and  is  Mr.  N.  S.  Smith,  superintendent  of  the  Commonwealth 
Avenue  Street  Railway. 

MR.  H.  E.  HUNTINGTON,  who,  having  disposed  of  his  in- 
terests in  the  Market  Street  Railway,  of  San  Francisco,  to 
the  United*  Railroads  of  San  Francisco  has  retired  as  presi- 
dent of  the  company,  is  a  nephew  of  the  late  Collis  P.  Hunt- 
ington, and  previous  to  his  connection  with  the  electric  rail- 
way interests  of  California  was  prominently  identified  with  the 
various  steam  roads  owned  by  the  Collis  P.  Huntington  in- 
terests. Mr.  Huntington  was  born  at  Oneonta,  N.  Y.,  and  when 
but  seventeen  years  of  age  entered  the  employ  of  a  New  York 
business  house.  He  remained  in  New  York  only  three  years, 
however,  for  his  uncle,  who  was  then  building  the  Chesapeake  & 
Southern  Railway,  sent  him  to  St.  Albans,  W.  Va.  Mr.  Hunting- 
ton did  not  remain  with  his  uncle  after  the  Chesapeake  &  Southern 
Railway  was  completed,  but  entered  into  business  for  himself  at 
St.  Albans.  After  the  panic  of  1873,  which  Mr.  Huntington  felt 
severely,  he  returned  to  New  York,  and  after  four  years  more  of 
business  in  that  city  he  again  entered  the  employ  of  Mr.  Collis  P. 
Huntington,  with  whom  he  now  remained  up  to  the  death  of  the 
latter.  In  1880,  Mr.  Huntington  assumed  entire  charge  of  the 
construction  of  the  Memphis,  Paducah  &  Northern  Railway,  and 
in  1884  he  became  superintendent  of  the  Kentucky  Central  Rail- 
road, which  road  he  conducted  in  so  masterly  a  fashion  that  in 
four  years  it  controlled  practically  all  of  the  passenger  and  freight 
traffic  in  and  about  Louisville  and  was  sold  to  the  Louisville  & 
Nashville  Railroad  at  a  handsome  profit.  In  1892,  Mr.  Hunting- 
ton became  assistant  to  the  president  of  the  Southern  Pacific 
Railroad,  and  from  that  time  he  has  until  quite  recently  been 
prominently  identified  with  the  steam  railroad  interests  of  Cali- 
fornia. Mr.  Huntington  now,  however,  with  his  numerous  elec- 
tric railway  interests  in  that  State,  finds  himself  in  competition 
for  the  traffic  of  the  steam  roads  with  which  he  was  formerly  con- 
nected. Among  the  roads  with  which  he  is  at  present  connected 
are  the  Oakland  Railroad  Company  and  the  Pacific  Electric  Rail- 
way Company. 
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Street  Uses 


The  recent  decision  of  the  New  York  Court  of  Appeals  in  Peck 
vs.  Schenectady  Railway  Company  (170  N.  Y.,  298)  calls  attention 
to  a  question  which  is  of  considerable  importance  to  street  railway 
interests.  It  was  held  that  an  owner  of  a  city  lot,  whose  title  in- 
cludes the  fee  of  the  street,  may  restrain  an  electric  railway  com- 
pany from  laying  its  tracks  in  the  street  in  front  of  his  premises 
until  it  has  acquired  from  him,  and  paid  for,  the  right  to  do  so. 
The  right  of  the  public  to  the  use  of  the  street,  for  street  purposes, 
does  not  include  its  use  by  an  electric  railway,  and  such  a  use  is 
an  added  burden  to  the  property  right  of  the  adjoining  owner. 

The  court  divided  by  a  vote  of  five  to  two  upon  the  question 
whether  a  street  railway  use  should  be  considered  an  ordinary  or 
an  additional  street  use,  the  majority  holding  that  it  was  an  ad- 
ditional burden.  In  his  dissenting  opinion  Chief  Judge  Parker  em- 
phasized the  fact  that  the  courts  of  most  of  the  other  States 
of  the  Union  had  held  that  a  horse  car  or  trolley  line  use 
was  a  legitimate  use  of  a  street  as  such  under  modern  conditions. 
The  argument  in  support  of  this  view  is  very  simple,  but  not  the 
less  conclusive  on  the  merits.  In  earlier  times  the  grant  to  the 
public  of  easements,  or  rights  of  way,  in  land  laid  out  as  a  road, 
but  still  owned  in  fee  by  the  abutting  owners,  comprehended  the 
right  to  journey  upon  such  road  by  any  method  of  transportation 
then  generally  recognized.  As  a  matter  of  fact  the  horse  car,  and. 
later,  the  electric  car,  have  largely  superseded  the  stage  coach,  the 
saddle  horse  and  the  buggy.  Under  modern  conditions  the  use  of 
a  street  by  trolley  cars  for  the  accommodation  of  the  traveling 
public  is  fairly  analogous  to  the  use  of  the  street  by  the  more  prim- 
itive modes  of  transportation.  This,  in  effect,  was  the  reasoning 
of  Chief  Judge  Parker,  and  of  Judge  Werner,  who  concurred  with 
him.  This  is  the  position,  it  is  believed,  that  all  the  courts  of  the 
Union  that  have  recently  passed  upon  the  question,  except  that 
of  New  York,  have  taken. 

It  happens  that  in  New  York  in  a  comparatively  early  case 
(Craig  vs.  Rochester,  etc.,  Ry.  Co.,  39  N.  Y.,  404)  it  was  held  that 
a  street  railway  use  is  not  an  ordinary  street  use,  and  that  an 
abutting  owner,  who  also  owns  the  fee  of  the  street  to  the  center 
thereof,  may  restrain  the  construction  of  a  railroad  over  the  por- 
tion of  the  street  he  so  owns.  The  real  controversy  in  the  latest 
case  was  whether  the  court  would  observe  the  obligation  of  tech- 
nical consistency,  that  is,  follow  the  so-called  rule  of  stare  decisis, 
or  would  take  back  its  former  utterances  and  put  itself  in  line 
with  other  courts  and  the  standard  text  writers. 

the  conservative  disposition  triumphed  and  the  majority  held 
that  the  technical  owner  of  a  section  of  a  proposed  roadbed  might 
restrain  the  construction  of  the  road.  It  should  be  noted  that  at 
the  opening  of  his  dissenting  opinion  Chief  Judge  Parker  says: 
"I  do  not  disagree  with  my  associates  as  to  the  scope  of  the  decision 
in  Craig  vs.  Rochester,  etc.,  Ry.  Co.,  nor  do  they  disagree  with 
my  contention  that  the  decision  was  a  mistake.  If  the  question 
were  now  presented  to  this  court  for  the  first  time  it  would  un- 
doubtedly hold  that  the  operation  of  a  street  surface  railroad  for 
the  accommodation  of  passengers  is  a  proper  use,  against  which  the 
owner  of  the  fee  to  the  center  of  the  street  has  no  legal  ground 
of  complaint,  thus  putting  this  court  in  line  with  the  courts  of  other 
States  in  this  country."  This  language  is  significant  upon  the 
probable  attitude  of  the  New  York  court  toward  future  legislation 
in  effect  treating  a  street  railway  use  in  a  particular  case  as  an 
ordinary  street  use.  The  doctrine  of  stare  decisis  is  simply  that  a 
court  will  adhere  to  a  former  judicial  enunciation  of  a  principle  of 
law,  because,  although  now  deemed  erroneous,  because  to  depart 
from  it  might  inflict  great  injustice  upon  persons  who  have  relied 
upon  it  as  a  correct  statement  oi  the  law.  The  Legislature  has  a 
right  to  change  rules  of  merely  judge-made  law,  and  it  would  seem 
that  no  constitutional  privilege  would  be  violated  if  the  Legislature 
of  New  York  expressly  treated  the  law  as  being  what  apparently  all 
the  judges  of  the  highest  court  deem  it  ought  to  be. 

The  New  York  rule  in  question  affects  only  cases  in  which  the 
owner  of  land  abutting  a  street  owns  also  the  fee  of  the  street  to  the 
center  thereof.  In  the  borough  of  Manhattan  there  are  three 
classes  of  streets,  the  so-called  "Dutch  streets,"  the  so-called 
"English  streets"  and  the  streets  which  have  been  directly  con- 
demned and  acquired  by  the  city.    The  fee  of  the  "Dutch"  streets 
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and  that  of  the  streets  so  condemned  is  owned  by  the  city  of  New 
York,  and  the  scope  of  the  present  inquiry  as  to  Manhattan  Island 
is  confined  entirely  to  the  "English"  streets,  the  bed  of  which  is 
privately  owned.  In  the  borough  of  Brooklyn  to  quite  a  large  ex- 
tent, and  generally  throughout  the  State,  as  it  is  believed,  abutting 
ownership  extends  to  the  center  of  the  street,  so  that  the  principle  of 
the  decision  will  apply. 

Both  by  constitutional  provision  and  by  ordinary  statute  the 
people  of  New  York  have  assumed  to  exercise  authority  over  the 
laying  and  operation  of  street  railroads.  By  the  constitution  (Art. 
111.,  Sec.  -18)  it  is  provided  that  "no  law  shall  authorize  the  con- 
struction or  operation  of  a  street  railroad,  except  upon  the  condi- 
tion that  the  consent  of  the  owners  of  one-half  in  value  of  the 
property  bounded  on,  *  *  *  that  portion  of  a  street  or  high- 
way upon  which  it  is  proposed  to  construct  or  operate  such  rail- 
road be  first  obtained."  As  to  the  form  of  execution  and  effect 
of  consents  of  abutting  owners  see  N.  Y.  Laws  1895,  Chap.  545; 
Adee  vs.  Nassau  Electric  R.  R.  Co.,  65  App.  Div.,  529. 

In  the  decision  of  the  Court  of  Appeals  in  Peck  vs.  Schenectady 
Ry.  Co.,  it  was  held  that  whether,  in  an  action  to  restrain  the  con- 
struction of  the  road,  the  Supreme  Court  will  award  alternative 
relief,  or  compel  the  company  to  first  acquire,  by  condemnation  pro- 
ceedings, the  plaintiff's  rights  in  the  street,  is  discretionary  with 
that  court;  and  such  discretion  is  not  reviewable  in  the  Court  of 
Appeals,  especially  if  there  be  a  dispute  or  doubt  as  to  the  lega) 
right  of  the  defendant  to  acquire  the  title. 

As  bearing  upon  the  discretionary  power  of  the  Supreme  Court 
it  is  significant  that  in  Adee  vs.  Nassau  Electric  R.  R.  Co.  the 
Supreme  Court  intimated  that,  although  an  owner  of  the  fee  of 
a  street  who  has  not  consented  to  the  construction  of  a  road  therein 
may  bring  an  action  to  compel  the  payment  of  damages,  he  has 
no  right,  where  a  majority  of  the  consents  of  abutting  owners 
has  been  procured,  to  prevent  the  construction  of  the  road. 



LIABILITY  FOR  NEGLIGENCE. 

ALABAMA. — Carriers — Street  Railways— Passengers — Manner 
of  Boarding  Car — Negligence. 

1.  A  party  who  gets  onto  the  step  of  a  street  car  before  grasping 
the  handholds  on  the  body  of  the  car  and  the  platform,  or  either 
of  them,  and  though,  after  being  on  the  step,  he  catches  the  rear 
platform  handhold  with  the  hand  furthest  from  it,  having  to  reach 
across  his  body  to  do  so — his  right  hand  being  incapacitated  by  rea- 
son of  packages  he  is  carrying — is  not  negligent,  as  a  matter  of  law 
in  such  attempt  to  board  the  car. 

2.  A  charge  in  an  action  against  a  street  railway  company  de- 
claring that,  as  a  matter  ot  law,  it  is  not  negligence  for  a  passenger 
to  attempt  to  board  a  street  car  in  slow  motion,  is  improper. 

3.  Where  a  count  in  a  declaration  alleges  that  plaintiff,  while  at- 
tempting to  board  an  electric  street  car,  was  thrown  between  the 
cars  and  the  evidence  shows  that  after  stepping  on  the  platform  of 
the  car  he  was  thrown  under  the  car,  it  constitutes  a  variance. 

4.  Where  a  count  of  a  complaint  ascribes  the  injury  to  one  at- 
tempting to  board  a  street  car  to  the  negligence  of  defendant  in 
allowing  said  car  to  give  a  sudden  lurch  while  a  passenger  was  at- 
tempting to  board  the  car,  and  there  is  no  evidence  from  which  the 
jury  had  a  right  to  infer  that  there  was  any  sudden  lurch,  it  was 
error  to  refuse  to  charge  that,  if  the  jury  believed  the  evidence,  they 
could  not  find  for  plaintiff  on  such  count. —  (Birmingham  Railway  & 
Electric  Co.  vs.  Brannon,  31  Southern  Rep.,  523.) 

CALIFORNIA.  —  Street  Railways — Construction — Bonus — 
Contract  —  Consideration  —  Unilateral  Agreement  —  Reasonable 
Compliance — Reasonable  Time — Trial- — Findings — Appeal. 

1.  Where  appellants  contended  that  a  certain  written  contract 
did  not  contain  all  the  conditions  agreed  on,  but  that  there  were 
oral  agreements  made  by  certain  persons  as  agents  of  the  apellees, 
but  the  finding  of  the  trial  court  is  adverse  to  such  contention, 
both  as  to  the  agreement  and  as  to  the  agency,  and  there  is  no 
evidence  in  the  record  tending  to  show  agency,  the  findings  must 
be  deemed  correct. 

2.  In  an  action  on  a  note  executed  to  a  street  railway  company 
payable  a  certain  time  after  the  completion  of  its  road,  but  with 
no  time  specified  for  the  completion,  a  finding  that  the  company 
"duly  performed"  the  conditions  required  of  it  was  equivalent  to 
finding  that  it  completed  the  road  within  a  reasonable  time. 
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3.  The  question  of  reasonable  time  was  for  the  jury,  or  the 
court  sitting  as  such,  on  the  evidence  of  the  case. 

4.  A  contract  to  pay  a  railway  company  a  certain  sum  on  com- 
pletion of  its  road,  though  unilateral,  became  binding  after  the 
company  had  acted  thereon  and  purchased  a  franchise,  and  the 
promisor  could  not  rescind  without  restoring  the  company  what 
it  had  paid  out  on  the  strength  of  the  contract. 

5.  A  contract  promising  a  certain  sum  to  a  street  railway  com- 
pany after  it  should  "build  the  road"  to  a  certain  place  must  be 
deemed  to  have  been  entered  into  with  knowledge  of  Civil  Code, 
Sec.  499,  permitting  two  railways  to  use  the  same  track  for  a  cer- 
tain distance;  and  therefore  it  was  no  defense  to  an  action  on  the 
contract  that  the  company  did  not  "build  the  road"  in  full,  but  used 
a  portion  of  a  track  constructed  by  another  company. 

6.  The  company's  use  of  the  track  of  another  company  was  a 
reasonable  compliance  with  the  contract. 

7.  The  stipulation  for  a  double-track  railway  was  not  violated 
by  constructing  a  single  track  where  the  railway  turned  a  corner. 

8.  There  was  no  failure  of  consideration,  the  consideration  be- 
ing performed  when  the  railway  was  completed. 

9.  Where  appellants  promised  a  sum  to  a  street  railway  com- 
pany on  completion  of  its  road,  and  the  court  found  that  the  com- 
pany duly  performed  its  agreement,  the  contention  that  its  fran- 
chise was  defective,  without  pointing  out  wherein  the  record  dis- 
closed any  defect,  will  not  be  considered. — (Los  Angeles  Traction 
Co.  vs.  Wilshire  et  al.    [L.  A.  1003.]    67  Pacific  Rep.,  1086.) 

CONNECTICUT.— Removal  of  Causes— Separable  Controvery 
— Necessary  Parties. 

To  a  suit  for  the  specific  performance  of  a  contract,  which  re- 
quires the  transfer  of  stock  in  a  corporation  on  its  books  to  make 
the  relief  prayed  for  effective,  the  corporation  is  a  necessary  party, 
and  its  presence  as  a  defendant,  where  it  is  a  citizen  of  the  same 
State  as  complainant,  will  prevent  the  removal  of  the  cause  by  the 
principal  defendant. — (Patterson  vs.  Farmington  St.  Ry.  Co.  et  al., 
in  Fed.  Rep.,  262.) 

ILLINOIS. — Street  Railways — Collision  at  Street  Crossing — 
Negligence  —  Evidence  —  Defective  Brake  —  Appeal  —  Review — 
Finding  of  Fact. 

1.  Where  the  appellate  court  has  affirmed  the  finding  of  the 
trial  court  on  disputed  facts,  and  there  was  any  evidence  to  sup- 
port the  finding,  the  supreme  court  is  without  power  to  review 
such  evidence  or  finding. 

2.  In  an  action  against  a  street  railway  company  for  negli- 
gently running  against  a  person  at  a  street  crossing  and  failing  to 
check  the  speed  of  the  car,  it  was  not  error  to  receive  testimony 
that  the  brake  and  controller  of  the  car  worked  hard  and  were  out 
of  repair,  when  the  court  limited  the  effect  of  such  evidence  to 
the  question  of  the  manner  in  which  the  car  should  have  been  run 
when  approaching  the  place  of  the  accident. — (South  Chicago  City 
Ry.  Co.  vs.  Purvis,  Illinois  61,  N.  E.  Rep.,  1046.) 

INDIANA. — Constitutional  Law — Action  for  Personal  Injuries 
— Pleading — Statute — Medical  Care — Temporary  Disability — Dam- 
ages— Surgical  Operation — Evidence — Admissibility — Contributory 
Negligence — Instructions — Measure  of  Damages — Loss  of  Compan- 
ionship— Appeal — Excessive  Verdict. 

1.  Act  Feb.  17,  1899,  dispensing  with  allegations  negativing  con- 
tributory negligence  in  actions  for  personal  injuries,  is  not  uncon- 
stitutional as  a  special  law  regulating  the  practice. 

2.  In  an  action  by  a  husband  to  recover  damages  on  account  of 
loss  of  services  of  his  wife  in  consequence  of  defendant's  negligence, 
failure  to  aver  that  he  used  reasonable  diligence  to  provide  medical 
attention  and  other  care  for  his  wife  does  not  render  the  complaint 
insufficient. 

3.  Though,  in  such  action,  the  husband  alleges  that  the  injury  to 
his  wife  had  resulted  in  her  permanent  disability,  on  its  being 
shown  that  he  was  deprived  of  his  wife's  society  and  services,  even 
temporarily,  he  is  entitled  to  recover  for  such  time  as  such  disability 
lasted. 

4.  Evidence  of  the  family  physician  that,  in  his  opinion,  a  sur- 
gical operation  might  become  necessary  to  relieve  plaintiff's  wife, 
as  to  the  reasonable  charge  therefor,  and  of  the  expense  of  nursing 
in  case  such  operation  should  be  performed,  is  admissible  to  show 
the  amount  of  damages. 

5.  Evidence  that  after  the  accident  and  injury  plaintiff's  wife 
did  not  sleep  well,  and  was  compelled  to  take  medicine  to  induce 
sleep,  was  admissible. 

6.  In  an  action  against  a  street  railway  company  by  a  husband 
for  injuries  to  his  wife,  caused  by  a  defective  board  in  the  platform 
at  one  of  the  company's  stations,  evidence  that  the  crowd  of  people 
on  the  platform  prevented  the  wife  from  seeing  the  hole  in  the  plat- 
form is  not  inadmissible  as  being  the  statement  of  a  conclusion,  and 
not  of  a  fact. 

7.  Evidence  on  behalf  of  defendant  to  show  that  there  was  no 


crowd ;  that  on  Sundays,  at  the  hour  at  which  the  accident  hap- 
pened, but  few  people  returned  to  the  city  by  defendant's  cars, — is 
inadmissible,  as  the  term  "few,"  as  used  and  applied  to  Sunday 
travel  on  a  street  railroad,  is  very  indefinite. 

8.  It  is  not  error  to  refuse  a  requested  instruction,  the  gist  of 
which  has  been  fully  covered  by  other  instructions. 

9.  A  requested  instruction  in  an  action  by  a  husband  to  recover 
for  personal  injuries  to  his  wife  resulting  from  a  defective  board 
in  a  platform  at  one  of  defendant's  stations,  declaring  without 
qualification  that  the  wife  was  guilty  of  negligence  if  she  stepped 
into  the  hole  or  on  a  rotten  board  without  looking  or  taking  any 
precaution  to  ascertain  the  danger,  may  be  properly  refused,  as  the 
situation  may  have  been  such  that  she  could  not  see  the  hole,  or  the 
appearance  of  the  plank  may  not  have  indicated  a  defect. 

10.  The  fact  that  a  crowd  on  the  platform  awaiting  a  car 
pushed  plaintiff's  wife  into  the  defective  place  will  not  shift  the 
responsibility  for  the  injury  resulting,  as  defendant  is  bound  to 
know  that  crowds  would  congregate  on  its  platforms. 

11.  The  question  on  the  matter  of  damages  to  be  recovered  is 
what  were  the  services  of  the  wife  to  the  husband  reasonably  worth, 
and  an  instruction  that  the  jury  should  consider  the  amount  the 
husband  had  accumulated  in  the  past  from  the  wife's  services  may 
be  properly  refused. 

12.  The  burden  of  establishing  contributory  fault  on  the  wife's 
part  was  on  the  defendant. 

13.  Though  the  complaint  does  not,  in  so  many  words,  charge 
that  in  consequence  of  the  injury  to  the  wife  plaintiff  has  and  will 
be  deprived  of  her  society,  where  the  averments  disclose  that  such 
has  been  the  result  of  the  accident  damages  may  be  awarded  for 
such  loss. 

14.  Where  in  every  part  of  the  charge  the  jury  are  told  that 
everything  done  by  them  must  be  done  "under  the  evidence,"  an 
objection  to  a  clause  that  damages  for  the  loss  of  companionship, 
etc.,  might  be  given,  in  that  it  did  not  limit  the  damages  to  such  as 
were  shown  by  the  evidence,  is  untenable. 

15.  Where  the  calculation  on  appeal  in  such  action  to  show  that 
the  damages  awarded  are  excessive  does  not  take  into  consideration 
prospective  loss  occasioned  by  the  permanent  disability,  the  verdict 
will  not  be  disturbed.— (Indianapolis  St.  Ry.  Co.  vs.  Robinson,  61 
N.  E.  Rep.,  936.) 

INDIANA.— Carriers— Street  Railroads— Injury  to  Passenger- 
Complaint— Change  of  Venue— Dismissal  of  Action — Second 
Change — Objections — Motion  for  New  Trial — Necessity — Review.  . 

1.  A  complaint  alleging  that  plaintiff  alighted  from  a  street  car, 
and  that,  after  the  conductor  had  assisted  her  in  alighting,  he 
stepped  back  on  to  the  car,  and  stepped  on  plaintiff's  skirt,  which 
had  not  been  removed  from  the  car  step,  by  reason  of  which,  as 
the  car  moved  away,  plaintiff  was  pulled  to  the  ground,  and  sus- 
tained injuries,  stated  a  cause  of  action. 

2.  Where,  after  a  change  of  venue  had  been  granted,  plaintiff 
obtained  leave  to  withdraw  her  complaint,  and  on  the  following 
day  refiled  the  same  in  a  court  of  concurrent  jurisdiction,  without 
paying  the  costs  assessed  on  the  voluntary  dismissal  of  the  prior 
proceedings,  it  was  not  error  for  the  court  to  overrule  defendant's 
plea  in  abatement  of  the  second  action  on  the  ground  that  it  was 
wrongful  and  vexatious,  plaintiff  having  filed  an  affidavit  that  the 
second  action  was  not  vexatious,  the  presumption  of  vexation  being 
overcome  by  the  slightest  countervailing  evidence. 

3.  Legality  of  an  order  granting  a  change  of  venue  attacked  on 
the  ground  that  it  was  the  second  change  granted  to  plaintiff  in  the 
action,  in  violation  of  Burns'  Rev.  St.  1901,  Sec.  417  (Horner's 
Rev.  St.  1901,  Sec.  413),  declaring  that  onJy  one  change  of  venue 
shall  be  granted  to  the  same  parties  from  the  same  county,  cannot 
be  reviewed  on  appeal,  where  the  error  so  alleged  is  not  assigned 
as  a  ground  for  a  new  trial. 

4.  Burns'  Rev.  St.  1901,  Sec.  416  (Horner's  Rev.  St.  1901,  Sec. 
412),  declares  that  the  court  in  term  or  the  judge  in  vacation  shall 
change  the  venue  of  any  civil  action  on  the  application  of  either 
party,  made  on  affidavit  showing  one  of  the  following  causes,  to 
wit,  etc.;  and  Sec.  417  (Sec.  413)  provides  that  only  one  change 
of  venue  shall  be  granted  to  the  same  party  from  the  same  county. 
Held,  that  where  a  plaintiff,  after  having  been  granted  a  change  of 
venue,  obtained  leave  to  dismiss  her  complaint,  which  she  thereupon 
filed  in  another  court  of  concurrent  jurisdiction  in  the  same  county, 
and  applied  therein  for  a  change  of  venue,  the  gist  of  the  two  ac- 
tions being  the  same,  it  was  error  to  grant  such  change,  plaintiff 
having  exhausted  her  statutory  right.— (Citizens'  St.  R.  Co.  vs. 
Shepherd,  62  N.  E.  Rep.,  300.) 

INDIANA.— Street  Railways— Public  Crossings— Negligent  Op- 
eration—Excessive Speed— Failure  to  Sound  Signals— Collision 
with  Vehicle— Contributory  Negligence— Jury  Questions. 

1.  Whether  it  is  negligence  to  run  street  cars  on  the  same  track 
over  a  public  crossing  in  a  city,  at  an  excessive  rate  of  speed,  in 
close  proximity  to  one  another,  and  without  giving  warning  signals, 
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resulting  in  a  collision  with  a  vehicle,  is  a  question  for  the  jury 
under  all  the  circumstances  of  the  case. 

2.  Whether  one  whose  team  is  damaged  while  he,  after  looking 
and  listening,  but  not  actually  stopping,  is  trying  to  drive  across 
parallel  street  railway  tracks  at  a  public  street  crossing  in  a  city, 
at  a  time  when  his  view  in  the  direction  of  one  track  is  obstructed 
by  a  car  which  has  just  passed  on  the  other  track,  and  while  his 
ability  to  hear  approaching  cars  is  lessened  by  the  noise  of  the  pass- 
ing car,  is  guilty  of  contributory  negligence,  is  a  question  for  the 
jury,  the  same  high  degree  of  care  required  at  public  street  cross- 
ings of  steam  railways  not  being  required  at  crossings  of  street 
railways. —  (Marchal  vs.  Indianapolis  St.  Ry.  Co.,  62  N.  E.  Rep., 
286.) 

INDIANA. — Carriers — Injury  to  Passengers — Sufficiency  of 
Evidence — Misconduct  of  Party — Objections — Appeal — Waiver. 

1.  Where  no  objection  is  taken  to  the  misconduct  of  plaintiff 
in  making  a  feigned  and  theatrical  display  of  distress  and  emotion 
while  on  the  witness  stand,  it  will  not  be  considered  on  appeal. 

2.  There  was  no  evidence  in  an  action  by  a  passenger  against 
a  street  railroad  company  for  injuries  that  the  defendant  company 
owned  or  operated  the  road  at  the  place  where  plaintiff  was  hurt, 
except  a  map  by  the  railroad  company  which  designated  the  rail- 
road by  name ;  and  there  was  no  evidence  as  to  the  existence  of 
the  defendant  corporation,  or  that  it  owned  or  operated  any  rail- 
road. The  engineer  making  the  map  testified  that  certain  lines 
designated  the  street  railway  tracks.  Held,  that  a  judgment  in 
favor  of  plaintiff  would  be  reversed. 

3.  Where  appellant  complains  of  the  action  of  the  trial  court  in 
giving  certain  instructions  and  in  refusing  requested  instructions, 
but  fails  to  give  the  pages  and  lines  of  the  record  where  the  in- 
structions may  be  found,  or  to  recite  the  substance  thereof,  as  re- 
quired by  Sup.  Ct.  Rules  1889,  rule  26,  such  objections  will  not  be 
considered  on  appeal. 

4.  The  failure  of  counsel  for  appellant  to  discuss  an  excep- 
tion taken  to  the  trial  court's  denial  of  an  order  requiring  further 
answers  to  interrogatories  constitutes  a  waiver  thereof. —  (Citizens' 
St.  R.  Co.  vs.  Stockdell,  62,  N.  E.  Rep.,  21.) 

INDIANA. — Street  Railways — Negligence — Personal  Injuries — 
Pleadings — Amendment — Surprise — Release  of  Liability — Damages 
— Itemized  Statement  —  Written  Instruments  —  Consideration  — 
Parol  Evidence — Instructions — Cross-Examination — Specific  Acts 
of  Dishonesty — Discretion  of  Court — Objection  to  Evidence — Ex- 
planation of  Purpose. 

1.  Where  the  complaint,  in  a  personal  injury  action  against  a 
street  railway  company,  alleged  that  plaintiff  was  thrown  to  the 
ground  and  injured  by  defendant  negligently  starting  its  car  as 
plaintiff  was  alighting  therefrom,  without  fault  or  negligence  on 
her  part,  and  no  act  was  alleged  from  which  negligence  on  plain- 
tiff's part  could  be  inferred,  the  complaint  was  not  bad  because  con- 
taining no  general  allegation  of  freedom  from  contributory  negli- 
gence. 

2.  The  action  of  the  trial  court  in  permitting  an  amendment  of 
the  pleadings  after  the  commencement  of  the  trial  is  not  a  cause  for 
reversal,  without  a  showing  that  such  action  prejudiced  or  sur- 
prised the  other  party,  or  resulted  in  changing  the  issues. 

3.  Alleged  defects  in  a  pleading  cannot  be  considered  on  appeal, 
in  the  absence  of  any  showing  that  a  ruling  was  made  on  a  de- 
murrer to  such  pleading. 

4.  Where  defendant,  in  a  personal  injury  suit  against  a  street 
railway,  pleaded  a  release,  and  plaintiff,  in  reply,  alleged  want  of 
consideration,  fraud,  and  non  est  factum,  on  the  first  and  third 
of  which  issues  the  jury  found  for  plaintiffs,  failure  to  submit  the 
issue  of  fraud  to  the  jury  was  not  prejudicial  to  defendant. 

5.  Defendant,  in  an  action  for  personal  injuries,  is  not  entitled 
to  have  the  jury  itemize  plaintiff's  damages. 

6.  Where  a  written  instrument  was  executed  releasing  a  street 
railway  company  from  liability  for  personal  injuries,  and  reciting 
the  receipt  of  a  specified  sum  as  consideration,  parol  evidence  was 
admissible  to  contradict  the  recital  as  to  consideration. 

7.  The  jury  having  found  that  plaintiff  did  not  execute  the  re- 
lease, an  instruction  that  the  jury  should  find  generally  for  defend- 
ant if  they  found  that  plaintiff  received  the  sum  specified  as  con- 
sideration for  the  release,  and  had  never  returned  or  offered  to  re- 
turn it,  and  other  instructions  relative  to  the  conditions  of  the  con- 
tract, were  harmless,  even  if  erroneous. 

8.  Where  upon  cross-examination  letters  from  the  witness  were 
offered  which »did  not  relate  to  the  case  at  bar,  but  which  were 
claimed  to  be  incapable  of  any  construction  consistent  with  the 
witness'  honesty,  the  admission  of  such  letters  was  a  matter  within 
the  discretion  of  the  court,  and  their  rejection  no  error  unless 
showing  an  abuse  of  discretion. 

9.  Upon  cross-examination  letters  from  the  witness  were 
offered,  an  objection  on  the  ground  that  they  were  not  papers  con- 
nected with  the  case  was  sustained,  and  no  explanation  made  as  to 


the  purpose  for  which  the  letters  were  offered.    It  subsequently 

appeared  that  they  were  not  o'ffered  as  connected  with  the  circum- 
stances of  the  case,  but  because  supposed  to  be  inconsistent  with 
witness'  general  honesty,  so  that  their  admission  was  a  matter 
within  the  discretion  of  the  court.  Held  that,  though  an  explana- 
tion of  the  purpose  for  which  the  evidence  was  offered  was  not 
necessary  to  prevent  being  concluded  by  the  ruling  on  the  objec- 
tion, yet  the  absence  of  such  explanation  is  a  proper  matter  for  the 
appellate  court  to  consider  in  determining  whether  or  not  there 
was  an  abuse  of  discretion. 

10.  The  exclusion  of  the  letters  did  not  show  prejudice,  parti- 
ality, or  perversity  of  will,  constituting  an  abuse  of  discretion. — 
(Citizens'  St.  R.  Co.  vs.  Heath,  62  N.  E.  Rep.,  107. 

LOUISIANA.— Street  Railroads— Collision. 

1.  Not  to  look  to  see  if  a  car  is  coming  before  attempting  to 
cross  the  track  of  an  electric  car  is  negligence  such  as  will  preclude 
recovery  for  injuries  caused  by  a  collision  with  the  car,  in  the  ab- 
sence of  proof  that  the  persons  in  charge  of  the  car  by  the  use  of 
ordinary  diligence  might  have  avoided  the  collision. 

2.  Held,  in  this  case,  as  a  question  of  fact,  that  the  motoneer 
was  not  negligent,  and  that  he  could  not  have  avoided  the  col- 
lision by  the  exercise  of  ordinary  care. —  (Cowden  vs.  Shreveport 
Belt  Ry.  Co.  (No.  13,902),  30  Southern  Rep.,  747.) 

MASSACHUSETTS.— Street  Railways— Driving  on  Tracks- 
Covered  Wagon — Collision — Negligence — Contributory  Negligence 
— Highway — Presumptions. 

1.  In  an  action  against  a  street  railway  company  for  running 
down  a  wagon  and  throwing  out  and  injuring  one  of  its  occupants, 
in  the  absence  of  special  evidence  that  its  tracks  were  laid  over  pri- 
vate land  the  jury  would  be  warranted  in  presuming  that  they  were 
laid  in  a  public  highway,  and  that,  therefore,  plaintiffs  were  not 
trespassers. 

2.  In  an  action  against  a  street  railway  company  for  running 
down  a  wagon  and  throwing  out  and  injuring  one  of  its  occupants, 
where  the  place  of  the  injury  was  in  a  city,  and  was  called  "T. 
Street,"  and  was  spoken  of  in  defendant's  bill  of  exceptions  as  a 
highway,  an  objection  that  there  was  no  evidence  that  the  place 
was  a  public  highway  was  untenable. 

3.  It  is  not  negligence  to  drive  a  covered  wagon  in  a  public 
street  containing  street  railway  tracks,  though  the  rear  of  the 
wagon  is  so  closed  with  boxes  and  drawers  that  the  driver  cannot 
see  out  behind  him  through  its  interior. 

4.  It  is  not  negligence  to  drive  a  wagon  on  and  along  street 
railway  tracks,  and  such  fact  alone  will  not  preclude  a  recovery 
for  injuries  due  to  the  company's  want  of  care. 

5.  One  who  is  driving  along  a  street  railway  track  in  a  covered 
wagon  closed  at  the  rear  does  his  duty  if  he  gets  off  the  track 
when  he  knows  of  the  approach  of  a  car,  and  he  is  not  bound  to 
keep  an  impossible  watch  on  the  rear. 

6.  A  street  railway  company  which  runs  down  a  wagon  being 
driven  along  its  tracks,  and  plainly  visible  in  front  of  the  car,  is 
guilty  of  negligence  or  wilful  wrong,  in  the  absence  of  any  special 
circumstances. 

7.  A  street  railway  company  which  runs  down  a  wagon  and 
throws  out  and  injures  one  of  the  occupants  is  not  within  St. 
1898,  c.  578,  Sec.  11,  requiring  notice  to  be  given  such  companies 
of  injuries  "suffered  by  any  person  in  the  management  and  use 
of  its  [the  railway's]  car  tracks,"  and  no  notice  to  the  company  of 
the  injury  is  necessary. —  (Vincent  vs.  Norton  &  T.  St.  Ry.  Co. 
(two  cases),  61  N.  E.  Rep.,  821.) 

MASSACHUSETTS— Street  Railways— Repair  of  Streets- 
Surface  and  Paving — Excavations. 

Under  Pub.  St.,  c.  113,  Sec.  32,  providing  that  street  railway  com- 
panies shall  keep  in  repair  the  "paving,  upper  planking,  or  other 
surface  materials"  of  the  part  of  the  street  covered  by  their  tracks, 
and  in  case  of  an  unpaved  street  an  additional  space  of  18  ins.  on 
each  side  of  their  tracks,  it  is  not  the  duty  of  such  a  company  to 
fill  excavations  below  the  surface  level  of  the  street,  within  18  ins. 
of  its  track,  in  an  unpaved  street,  made  by  a  sewer  contractor  by 
authority  of  the  city;  and,  where  injuries  were  sustained  by  reason 
of  such  an  excavation,  the  street  railway  company  was  not  liable. — 
(Leary  vs.  Boston  El.  Ry.  Co.  et  al,  62  N.  E.  Rep.,  1.) 

MASSACHUSETTS.— Evidence  — Declarations— Admissibility 
■ — Statutory  Construction — Trial — Argument  of  Counsel — Excep- 
tions— Request  for  Instructions. 

1.  A  report  of  a  physician,  since  deceased,  describing  the  condi- 
tion of  a  person  injured  in  an  accident  at  the  time  of  visiting  him 
for  examination,  is  a  "declaration,"  within  Statute  1898,  c.535,  pro- 
viding that  a  declaration  of  a  deceased  person  shall  not  be  ex- 
cluded as  hearsay  if  made  in  good  faith  before  the  beginning  of  the 
suit,  and  upon  declarant's  personal  knowledge,  though  it  is  in 
writing,  and  not  by  word  of  mouth. 

2.  A  court  is  not  required  to  interrupt  an  argument  of  counsel 
on  the  ground  that  the  inference  suggested  by  it  is  unsound,  and 
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the  opposing  party,  to  save  the  question,  must  request  an  in- 
struction that  the  evidence  does  not  warrant  such  inference. — (O'- 
Driscoll  vs.  Lynn  &  B.  St.  R.  R.,  62  N.  E.  Rep.,  3.) 

MASSACHUSETTS. — Insurance — Railroad  Injuries — Indem- 
nity— Contract — Construction — Instantaneous  Death. 

Wherea  polocy  provided  thatitinsured  plaintiff  againstloss  from 
liability  to  any  person  accidentally  sustaining  bodily  injuries  while 
traveling  on  the  railroad  under  circumstances  which  would  im- 
pose on  the  insured  a  common  law  or  statutory  liability  for  such 
injuries,  it  did  not  indemnify  the  insured  against  a  loss  sustained 
by  reason  of  a  person  being  instantly  killed  without  conscious  suf- 
fering.— (Worcester  &  S.  St.  Ry.  Co.  vs.  Travelers'  Ins.  Co.,  62 
N.  E.  Rep.,  364.) 

MASSACHUSETTS. — Street  Railways — Injuries  at  Crossings 
— Contributory  Negligence — Taking  Case  from  Jury. 

Where  plaintifT,  in  the  daytime,  drove  across  the  tracks  of  a 
street  railway,  on  which  he  knew  electric  cars  were  running,  with- 
out looking  to  see  whether  a  car  was  coming  or  not,  and  knew 
nothing  of  its  approach  until  it  hit  the  hind  wheels  of  his  wagon, 
or  until  it  was  a  rail  off,  it  was  proper,  in  an  action  for  the  injuries, 
to  rule  that  plaintifT  was  not  in  the  exercise  of  due  care,  and  take 
the  case  from  the  jury. — (Hurley  vs.  West  End  St.  Ry.  Co.,  62  N. 
E.  Rep.,  263. 

MICHIGAN. — Carriers — Personal  Injury — Evidence — Witness 
—Argument  of  Counsel — Appeal — Harmless  Error — Instructions. 

1.  Where  plaintiff,  on  an  objection  to  a  question  asked  by  him 
and  answered  by  a  witness,  states  that  he  will  not  insist  on  the 
question,  and  the  defendant  fails  to  except,  an  assignment  of  error 
based  on  the  admission  of  such  evidence  will  not  be  sustained. 

2.  Where  it  is  not  disputed  that  a  witness  for  plaintiff  was  the 
conductor  of  the  car  in  which  plaintiff  was  a  passenger,  it  is  harm- 
less error  to  allow  him  to  detail  a  conversation  with  a  third  person, 
in  which  the  witness  stated  that  he  could  tell  who  was  the  con- 
ductor of  the  car. 

3.  Where  plaintiff  asks  a  witness  if  he  did  not  state  that  he  had 
heard  that  plaintiff  had  received  a  verdict  of  $2,500,  at  a  former 
trial,  and  defendant's  counsel  immediately  states  that  such  was  not 
the  verdict,  and  the  court  directs  the  jury  that  it  should  not  con- 
sider the  question  as  showing  the  amount  of  the  former  verdict, 
the  question  is  not  prejudicial  error. 

4.  A  street  car  conductor,  examined  as  a  witness  for  plaintiff  in 
an  action  against  the  company  for  personal  injuries,  testified  that 
he  was  discharged  for  incompetency,  and  defendant  introduced 
evidence  that  he  was  discharged  for  not  ringing  up  fares.  Plaintiff's 
counsel  argued  that  the  company  was  remiss  in  leaving  an  in- 
competent man  on  the  car.  Held,  that  such  statement  was  not 
prejudicial  erroras  an  argumentthat  plaintiff's  injury  resulted  from 
the  general  incompetency  of  the  conductor,  but  was  a  comment  on 
the  testimony  affecting  the  credibility  of  the  conductor. 

5.  Refusal  of  an  instruction  that  there  was  no  evidence  that  the 
conductor  was  negligent,  and  that  the  defendant  cannot  be  held 
liable  for  employing  him,  where  there  was  evidence  of  such  negli- 
gence, cannot  be  urged  as  error  because  incompetency  was  not 
alleged  in  the  declaration,  when  that  objection  was  not  raised 
below. — (Leach  vs.  Detroit  Electric  Ry.,  88  N.  W.  Rep.,  635.) 

MICHIGAN. — Trial — Impeaching  Witness — Form  of  Impeach- 
ing Questioned — Evidence — Hearsay. 

1.  In  an  action  for  injuries  sustained  by  being  thrown  from  a 
street  car,  a  witness  denied  that  he  had  stated  to  a  certain  person 
that  plaintiff  got  on  the  footboard  of  the  car,  but,  before  she  could 
get  in,  the  car  started,  and  threw  her  off.  The  one  to  whom  the 
statement  was  claimed  to  have  been  made  testified  that  such  wit- 
ness said  that  the  plaintiff  was  getting  on  the  car,  and  was  partly 
on,  and  the  car  started  up  suddenly,  and  threw  plaintiff  to  the 
ground.  Held,  that  a  proper  foundation  had  been  made  so  as  to 
render  the  impeaching  evidence  admissible. 

2.  Testimony  that  such  witness  had  spoken  of  danger  to  plain- 
tiff's mother,  and  other  similar  accidents,  being  hearsay  and  im- 
material, was  inadmissible  for  purposes  of  impeachment. 

3.  The  incompetent  evidence  was  not  the  less  damaging  be- 
cause introduced  as  an  alleged  impeachment. — (Adams  vs.  Detroit 
Electric  Ry.,  88  N.  W.  Rep.,  634.) 

NEW  JERSEY. — Street  Railroads — Injury  to  Passenger  When 
Alighting. 

A  passenger,  in  alighting  from  a  street  car  at  a  temporary  ter- 
minus selected  by  the  defendant,  stepped  upon  a  stone  in  the  high- 
way, and  sustained  injuries  for  which  she  brought  suit.  The  jury 
was  instructed  that  the  plaintiff  could  recover  damages  if  the  place 
selected  by  the  defendant  for  her  to  leave  its  car  was  not  a  safe 
one  for  that  purpose.  Held,  that  this  instruction  was  erroneous, 
because  it  did  not  submit  to  the  jury  the  question  of  the  de- 
fendant's negligence,  which  was  the  gravamen  of  the  action.— 
(Foley  et  ux.  vs.  Brunswick  Traction  Co.,  50  Atlantic  Rep.,  340.) 


NEW  YORK. — Carriers — Injury  to  Passenger — Negligence — 
Res  Ipsa  Loquitur. 

Where  a  passenger  on  a  street  car  was  injured  by  the  falling  of 
a  fire  extinguisher  fastened  to  the  side  of  the  car  some  20  inches 
over  her  head,  proof  of  such  accident  established  a  prima  facie 
case  of  negligence  against  defendant,  entitling  plaintiff  to  recover 
in  the  absence  of  evidence  explaining  the  occurrence. — (Allen  vs. 
United  Traction  Co.,  73  N.  Y.  Supp.,  737.) 

NEW  YORK. — Street  Railways — Injury  to  Passenger — Leased 
Track. 

Plantiff's  decedent  was  riding  on  defendant's  tracks  on  a  car  be- 
longing to  and  operated  by  another  street  railway  which  had  con- 
tracted with  defendant  to  run  its  cars  over  the  defendant's  tracks, 
and  while  standing  on  the  platform  was  struck  by  a  tree  growing 
near  to  the  track.  Held,  that  it  was  proper  to  direct  a  nonsuit,  as 
he  was  not  a  passenger  on  defendant's  road  to  whom  any  duty  as 
such  was  owing  to  defendant. — (Sias  et  al.  vs.  Rochester  Ry.  Co., 
62  N.  E.  Rep.,  132.) 

NEW  YORK. — Injury  to  Child — Action  by  Parent — Evidence. 

Where  a  mother  sued  two  corporations  jointly  to  recover  dam- 
ages for  loss  of  her  daughter's  services  and  earnings  caused  by 
injuries  through  their  negligence,  and  also  for  medical  expenses 
incurred  in  the  treatment  of  the  daughter's  injuries,  held,  that  ad- 
mission of  complaint  and  judgment  in  an  action  by  the  daughter 
to  recover  for  the  same  injury  was  fatally  erroneous,  where  there 
was  no  evidence  that  the  daughter  in  her  action  recovered  for 
medical  and  surgical  expenses. — (Sondheim  vs.  Brooklyn  Heights 
R.  Co.et  al.,  73  N.  Y.  Supp.,  543.) 

NEW  YORK. — Street  Cars — Street  Sweeper — Personal  Injuries 
— Motorman — Duty — Negligence  of  Motorman — Evidence — Suf- 
ficiency— Contributory  Negligence. 

1.  A  motorman  on  a  street  car  must  use  reasonable  care  to  avoid 
injuring  a  street  sweeper;  the  latter  having  not  only  the  right,  but 
being  required,  to  be  in  the  street. 

2.  In  an  action  against  a  street  railway  company  for  injuries  re- 
ceived by  plaintiff's  decedent,  a  street  sweeper,  plaintiff's  evidence 
tended  to  show  that  decedent  was  standing  btween  the  tracks; 
that  the  car  approached  rapidly,  without  warning,  until  within  10 
feet  of  decedent,  who  then  looked  up,  but  could  not  avoid  the  in- 
jury. Defendant's  evidence  tended  to  show  that  the  car  was  mov- 
ing slowly,  and  the  bell  ringing;  that  decedent  stepped  back  on  to 
the  track;  and  that  the  car  could  not  be  stopped.  Held  to  support 
a  judgment  for  plaintiff. 

3.  In  an  action  against  a  street  railway  company  for  injuries  re- 
ceived by  plaintiff's  decedent,  a  street  sweeper,  where  plaintiff's 
evidence. — (O'Connor  vs.  Union  Ry.  Co.,  of  New  York  City,  73 
N.  Y.  Supp.,  606.) 

NEW  YORK— Res  Judicata. 

In  an  action  by  a  partner  to  recover  damages  for  personal  in- 
juries sustained  by  a  collision,  defendant  cannot  introduce  a  judg- 
ment recovered  by  the  firm  for  the  injury  to  the  firm  horse  and 
wagon  at  the  time  of  the  collision. — (Cahnmann  vs.  Metropolitan 
St.  Ry.  Co.,  71  N.  Y.  Suppl.,  317.) 

NEW  YORK.— Injury  to  Infant — Same — Negligence  of  Driver 
— Same — Questions  for  Jury. 

1.  A  child  four  years  old,  with  his  sister,  nine  years  old,  at- 
tempted to  cross  a  street  car  track,  when  the  car  was  distant  from 
50  ft.  to  100  ft.  The  horses  were  going  fast  down  an  incline,  and 
the  driver  was  looking  into  the  car,  and  without  his  hand  on  the 
brake.  The  child  broke  away  from  his  sister,  and  was  run  over. 
Held,  error  to  dismiss  the  complaint. 

2.  The  conduct  of  the  driver  in  driving  rapidly  along  a  city 
thoroughfare,  without  looking  ahead,  was  grossly  negligent. 

3.  The  questions  whether  a  girl  nine  years  old,  having  charge 
of  the  child  injured,  was  sui  juris,  and  whether  she  was  negligent, 
were  for  the  jury. — (Goldstein  vs.  Dry  Dock,  E.  B.  &  B.  R.  Co., 
71  N.  Y.  Suppl.,  477.) 

NEW  YORK.— Personal  Injury — Obvious  Danger — Contrib- 
utory Negligence — Proximate  Case — Evidence — Sufficiency. 

2.  The  fact  that  the  car  was  running  at  an  improper  rate  of  speed 
is  not  sufficient  to  make  the  railroad  company  liable,  as  his  placing 
his  hand  on  the  rail  was  the  proximate  cause  of  the  injury. 

3.  In  an  action  for  such  injury,  parties  working  in  the  trench,  who 
were  not  looking  or  listening  for  the  car,  testified  that  no  gong  on 
the  car  was  sounded;  but  the  sworn  statement  of  the  motorman, 
introduced  by  the  plaintiff,  was  to  the  effect  that  the  bell  was  rung. 
The  conductor,  a  passenger,  and  another  also  testified  to  the  latter 
effect.  Held,  that,  in  view  of  the  position  in  which  such  laborers 
were  placed  and  the  work  in  which  they  were  engaged,  plaintiff's 
negative  evidence  was  not  sufficient  to  carry  the  case  to  the  jury 
as  against  defendant's  positive  testimony.  O'Brien  and  Hatch, 
JJ.,  dissenting. — (Nolan  vs.  Metropolitan  St.  Ry.  Co.,  72  N.  Y. 
Supp.,  501.) 
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THE  MARKETS 


The  Money  Harket 

Wall  Street,  April  23,  1902. 
The  position  of  the  local  banks  showed  a  further  decided  im- 
provement in  the  week  ended  last  Saturday.  An  increase  of 
$860,000  in  specie  and  legal  tenders  represented  a  small  gain  from 
the  interior  centers  combined  with  a  moderate  excess  of  Treasury 
disbursements  over  receipts.  The  decrease  of  $5,890,000  in  loans, 
in  the  face  of  the  heavy  borrowings  by  the  Stock  Exchange,  indi- 
cated that  banking  institutions  outside  the  Clearing  House  Asso- 
ciation and  foreign  banking  representatives  were  supplying  all 
the  credit  demands.  In  consequence  of  these  two  changes,  surplus 
reserve  rose  over  $2,000,000,  to  a  total  of  $6,578,000 — the  highest 
level  reached  since  the  closing  week  of  March.  Careful  critics  of 
the  situation,  however,  are  laying  stress  upon  the  point  that  the 
$44,000,000  decrease  in  loans  at  the  Clearing  House  since 
March  1  has  been  more  than  offset,  so  far  as  the  general  state 
of  credit  expansion  is  concerned,  by  the  heavy  addition  to  trust 
company  and  out-of-town  bank  loans.  They  are  disposed  to  argue 
accordingly  that  the  situation  at  bottom  has  not  improved  during 
the  last  month  and  a  half.  It  is  a  fact,  nevertheless,  that  money 
conditions  on  the  surface  are  decidedly  easier  than  a  fortnight 
ago,  and  that  rates  have  steadily  declined  from  an  average  of  6  per 
cent  on  call  advances  to  an  average  of  4'i  per  cent.  lime  money,  on 
the  other  hand,  is  more  active  and  a  shade  firmer  with  4]/2  per  cent 
and  4-}4  per  cent  asked  even  on  the  best  collateral.  The  season  has 
arrived  when  currency  turns  backward  in  steady  volume  from  the 
interior  centers.  This  influx  may  be  expected  to  continue  until 
the  crop-moving  demand  sets  in  toward  the  end  of  July.  At  the 
same  time  the  relations  of  government  revenue  and  expenditure 
are  decidedly  improved  from  the  standpoint  of  the  market,  as  com- 
pared with  a  month  ago.  The  only  points  of  danger  in  the  situa- 
tion are  the  possibility  of  further  heavy  loan  increases  through 
speculative  operations  in  the  stock  market  and  the  possible  recall 
of  foreign  capital  which  has  apparently  extended  its  credits  in  this 
country  very  largely  this  spring.  Neither  of  these  contingencies, 
however,  threaten  any  disturbance  of  the  present  satisfactory  con- 
ditions during  the  near  future. 

The  Stock  Harket 

Dealings  on  the  Stock  Exchange  during  the  last  week  have 
broken  all  this  year's  records  for  activity,  and  have  approached  to 
within  measurable  distance  of  the  phenomenal  total  of  a  year  ago. 
This  increase  in  the  volume  of  trading  has  partly  represented  the 
return  of  the  public  to  an  active  interest  in  Wall  Street  affairs  and 
partly  the  gigantic  operations  of  the  Western  speculative  clique 
whose  buying  of  Louisville  &  Nashville  ten  days  ago  was  mainly 
responsible  for  the  present  "bull"  campaign.  Violent  advances 
have  occurred  throughout  the  stock  list,  succeeded  by  sharp  re- 
lapses. But  in  general  there  has  been  no  mistaking  the  fact  that 
an  upward  movement  of  very  large  dimensions  is  under  way. 
Stocks  have  undoubtedly  risen  in  most  instances  to  a  level  which 
makes  them  wholly  speculative  risks.  But  so  long  as  the  outside 
situation  remains  comparatively  clear,  and  so  long  as  the  manipu- 
lation is  all  in  favor  of  higher  rather  than  lower  prices,  there  is 
obviously  more  encouragement  to  buying  than  to  selling.  The 
crop  news  this  week  has  been  far  from  favorable,  and  indeed  it 
has  had  much  to  do  with  increasing  the  desire  to  take  quick  profits 
wherever  they  are  shown  on  speculative  commitments.  Dry 
weather  lasting  for  as  long  as  six  weeks  in  many  sections  of  the 
winter  wheat  belt  has  been  followed  by  violent  and  scorching 
winds  and  abnormally  high  temperatures.  The  effects  have 
unquestionably  been  destructive,  but  how  much  so  is  not  yet  clear. 
According  to  the  latest  report  of  the  government  weather  bureau, 
which  is  regarded  as  an  authority,  the  wheat  crop  position  has 
deteriorated  during  the  week,  but  the  crops  of  spring  wheat,  corn 
and  oats  which  went  into  the  ground  this  spring  are  doing  very 
well.  It  will  be  surprising  if  the  incipient  "scare"  of  the  last  few 
days  goes  much  further,  but  the  outcome  of  the  harvests  is  of  such 
critical  importance  this  year  to  the  whole  business  world  that  the 
stock  market  is  bound  to  be  unusually  susceptible  to  all  advices 
bearing  upon  the  subject. 

The  local  traction  stocks  have  moved  with  a  great  deal  of  irregu- 
larity, even  more  so  than  the  average  of  the  general  market.  On 
Monday,  for  the  first  time,  Manhattan  and  Brooklyn  Rapid  Tran- 
sit were  taken  in  hand  and  bid  up  very  sharply.  The  advance  was 
entirely  speculative  in  character  and  was  lost,  for  the  most  part, 
during  yesterday's  severe  reaction  in  the  general  list.  Neverthe- 
less, the  feeling  in  speculative  circles  is  that  these  issues  have  not 


yet  had  their  advance.  This  feeling  is  based,  however,  rather  on 
the  reasoning  that  other  stocks  have  gone  up  materially,  while  the 
traction  group  has  not,  more  than  upon  any  prospective  develop- 
ment in  their  particular  properties.  Metropolitan  continues  heavy 
and  neglected,  showing  the  absence  of  outside  buying.  The 
"rights"  to  subscribe  to  the  new  Metropolitan  Securities  stock 
dropped  as  low  as  5,  but  have  since  rallied  to 
Philadelphia 

There  has  been  little  worth  commenting  upon  in  the  Philadel- 
phia traction  dealings  during  the  week.  Camden  and  Trenton 
Railway  shares,  which  came  into  sudden  prominence  a  week  ago 
on  rumors  of  the  road  being  taken  into  the  proposed  through 
trolley  -line  to  New  York,  went  up  from  5  to.  6  on  Thursday  and 
Friday,  but  subsequently  lost  three-quarters  of  their  gain.  Union 
Traction  has  merely  kept  steady  around  43%  to  on  a  con- 

siderably reduced  volume  of  business.  The  prolonged  absence 
of  authoritative  details  concerning  the  proposed  new  lessee  com- 
pany has  checked  public  interest  in  the  stock.  A  good  deal  of  the 
buying  is  traceable  to  the  same  houses  that  were  active  in  the 
stock  at  lower  figures.  Talk  of  a  possible  increase  in  the  dividend 
on  American  Railways  has  caused  a  sharp  rise  from  44  to  47,  with 
trading  more  lively  than  in  a  long  time  past.  Other  transactions 
of  lesser  importance  during  the  week  include  Consolidated  Trac- 
tion of  New  Jersey,  of  which  100  shares  sold  at  70,  Philadelphia 
Traction  at  98,  Easton  Electric  at  19^  to  19^,  Germantown  Pas- 
senger at  147,  and  Rochester  Passenger  common  at  56.  Sales  of 
bonds  included  Electric-People's  Traction  4s  at  98^,  Indianapolis 
Railway  4s  at  86*4  up  to  87  (a  new  high  record),  Citizens'  Pas- 
senger of  Indianapolis  5s  at  109^2,  Newark  Passenger  5s  at  11814, 
Consolidated  Traction  of  New  Jersey  5s  at  111  up  to  mj4  (also 
a  high  record  for  the  season),  Union  Traction  of  Indiana  5s  at 
ioiJ/2  and  People's  Passenger  4s  at  106^2. 

Chicago 

The  rise  in  Chicago  Union  Traction  appears  to  be  based  less 
on  local  developments  than  upon  the  general  display  of  speculative 
activity  at  the  various  centers  of  the  country.  The  common  stock 
has  reached  225^ — the  highest  figure  on  the  movement,  while 
the  preferred  went  up  this  week  to  58^.  It  is  said  that  were  it 
not  for  the  excessive  city  taxes  the  company  would  resume  pay- 
ments on  the  preferred  shares.  Earnings  are  reported  at  the  rate 
of  $60,000  to  $65,000  monthly.  West  Chicago  is  up  a  point  to  101, 
and  North  Chicago  has  recorded  some  dealings  at  195.  No  sales 
are  reported  in  City  Railway.  The  elevated  securities  have  taken 
some  part  in  the  general  speculative  advance  of  the  week.  Lake 
Steel  on  heavy  purchases  rose  from  12^4  to  i3jMs,  and  Northwestern 
went  up  from  37  to  37Y4.  According  to  the  opinion  of  high 
officials  in  the  latter  company,  April  earnings  will  not  equal  the 
record  for  March,  but  they  will  go  considerably  ahead  of  a  year 
ago.  The  market  for  South  Side  shares  has  made  no  response 
to  the  decision  of  the  State  Attorney  to  institute  quo  warranto 
proceedings  in  the  interest  of  the  old  company's  shareholders  who 
are  claiming  the  right  to  the  franchise. 

Other  Traction  Securities 

The  rise  in  Massachusetts  Electric  which  started  two  weeks  ago 
has  made  further  progress  during  the  past  week,  the  common 
advancing  from  43%  10  45  ar>d  the  preferred  from  96^  to  97%. 
Flourishing  earnings  continue  to  be  the  only  reason  apparent  for 
the  rise.  The  dealings  have  been  unusually  heavy.  Boston  Ele- 
vated on  scattering  purchases  recovered  from  164  to  167.  West 
End  issues  are  fractionally  lower.  United  Railways  of  Baltimore 
securities  were  very  steady  during  the  week,  but  with  no  particular 
feature.  The  common  is  selling  freely  at  16^,  the  income  bonds 
at  71^8  and  the  general  mortgage  4s  at  95.  Other  Baltimore 
transactions  for  the  week  comprise  Norfolk  Street  Railway  5s  at 
1 1 1 Charleston  Electric  4s  at  89,  Knoxville  Traction  5s  at  98, 
Lexington  Street  Railway  5s  at  102,  Richmond  Traction  5s  at  108 
and  Atlanta  Railway  5s  at  107.  North  Jersey  Traction  is  3  points 
lower  on  the  bid  price  than  it  was  a  week  ago,  the  bid  quotation 
being  27.  Syracuse  Transit  is  quoted  by  New  York  specialists 
at  22  bid  for  the  common,  against  24  last  week,  and  at  62  for  the 
preferred,  against  64.  Rochester  Railway  shares  have  been  in 
some  demand  on  the  New  York  curb.  A  hundred  shares  of  the 
preferred  sold  yesterday  at  99TA,  against  99  the  last  previous  sale. 
Nothing  of  importance  has  occurred  in  the  local  traction  markets 
at  Louisville,  St.  Louis  and  New  Orleans.  San  Francisco  issues 
in  the  New  York  outside  dealings  have  kept  fairly  active,  with 
prices  generally  little  changed  from  last  week.  A  hundred  shares 
of  the  common  sold  yesterday  at  25,  and  500  of  the  preferred  at 
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and  61^.  The  subscription  privileges  are  steady  around  102. 
Stocks  of  the  Everett-Moore  properties  all  advanced  last  week 
and  show  increasing  strength.  Detroit  United  was  particularly 
active,  3360  shares  selling  at  from  69^  at  the  first  of  the  week  to 
7AVa  at  the  close.  About  700  shares  of  Northern  Ohio  common 
changed  hands  at  34^2  and  35,  an  increase  of  2  points  over  the 
previous  week.  Five  hundred  Cleveland  Electric  at  82^  and  82%, 
a  slight  drop  from  last  week.  Three  hundred  and  fifty  of  Elgin, 
Aurora  &  Southern  sold  at  41^2  and  42,  stationary  price.  Southern 
Ohio  was  quiet,  in  remarkable  contrast  to  the  week  before,  100 
shares  selling  at  63%,  a  slight  drop  from  the  closing  last  week. 
Three  small  blocks  of  Western  Ohio  receipts  sold  at  23^,  a  gain 
of  2^2  points  over  the  previous  sales.  Monday  75  shares  Northern 
Ohio  Traction  sold  at  35.  Fifty  Cleveland  Electric  Railway  sold 
at  82^4.  One  hundred  and  twenty-five  shares  Detroit  United  sold 
at  723^. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
April  15  April  22 


American  Railways  Company   44  46 

Boston  Elevated    163%  166 

Brooklyn  R.  T   65  66% 

Chicago  City   a220  220 

Chicago  Union  Tr.  (common)   20%  22 

Chicago  Union  Tr.  (preferred)   56%  58 

Cleveland  City    105 

Cleveland  &  Eastern    a20  30 

Cleveland  Electric    83  82 

Columbus  (common)   ,   54  51% 

Columbus  (preferred)   *101  104% 

Consolidated  Traction  of  N.  J   70  70 

Consolidated  Traction  of  N.  J.  5s   110%  111 

Consolidated  Traction  of  Pittsburgh  (common)   24% 

Detroit  United    69%  71 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern    40%  38 

Indianapolis  Street  Railway  4s   86  86% 

Lake  Street  Elevated    12%  12% 

Manhattan  Ry   132%  134% 

Massachusetts  Elec.  Cos.  (common)   43%  45% 

Massachusetts  Elec.  Cos.  (preferred)   97  97% 

Metropolitan  Elevated,  Chicago  (common)   39%  39% 

Metropolitan  Elevated,  Chicago   91  90 

Metropolitan  Street   bl53  151% 

New  Orleans  (common)    31%  31% 

New  Orleans  (preferred)    108%  108% 

North  American    125  127% 

Northern  Ohio  Traction  (common)   33  35 

Northern  Ohio  Traction  (preferred)   85 

North  Jersey    30  27 

Northwestern  Elevated,  Chicago  (common)   37  37% 

Northwestern  Elevated,  Chicago  (preferred)   85%  85% 

Philadelphia  Traction    98  98 

St.  Louis  Transit  Co.  (common)   30%  30 

South  Side  Elevated  (Chicago)   113  all4% 

Southern  Ohio  Traction    63%  a67 

Syracuse  (common)    24  22 

Syracuse  (preferred)    64  62 

Third  Ave   130  130 

Toledo  Railway  &  Light   21% 

Twin  City,  Minneapolis  (common)    120%  122% 

United  Railways,  St.  Louis  (preferred)   S3  82% 

United  Railways,  St.  Louis,  4s   88%  88 

Union  Traction  (Philadelphia)   43%  43% 


*  Ex-dividend,    t  Last  sale,    (a)  Asked,    (b)  Ex-rights. 

Iron  and  Steel 

Transactions  in  the  iron  market  are  confined  to  scattering  pur- 
chases for  immediate  delivery,  for  which  more  or  less  fancy  pre- 
miums are  exacted.  As  a  rule,  the  mills  have  contracted  for  their 
requirements  a  long  ways  ahead,  and  this  satisfaction  of  the  de- 
mand, taken  together  with  the  extreme  shortage  of  supplies  on 
hand,  forms  a  deadlock  which  is  both  interesting  and  extraordi- 
nary. Attempts  to  import  foreign  pig  iron  have  been  abandoned, 
because  after  payment  of  the  duty  there  is  no  profit  in  it.  But 
imports  continue  in  moderate  quantity  of  steel  billets  and  steel 
rails.  Current  quotations  are  purely  nominal  and  do  not  repre- 
sent the  basis  on  which  the  scattering  trades  which  make  up  now 
the  principal  part  of  the  business  are  being  made.  They  are  as 
follows:  Bessemer  pig,  $19  to  $19.75;  steel  billets,  $31  to  $32; 
steel  rails,  $28. 
rietal 

Quotations  of  the  leading  metals  are  as  follows:  Copper,  11% 
cents  bid,  offered  at  12^4  cents;  tin,  27V2  cents  to  271/4.  cents;  lead, 
4.10  cents  to  4.15  cents;  spelter,  4  7-16  cents. 


BIRMINGHAM,  ALA.— The  Birmingham  &  Steel  Cities  Railway  &  Power 
Company,  formerly  the  Steel  Cities  Railway  Company,  and  a  consolidation  of 
the  Steel  Cities  Railway  Company  and  the  Warrior  River  Power  Company, 
will  increase  its  capital  stock  from  $500,000  to  $1,000,000. 

CHICAGO,  ILL.— It  is  reported  that  the  suit  brought  by  Sutro  Brothers 
to  set  aside  the  lease  of  the  Chicago  Consolidated  Traction  Company  to  the 
Chicago  Union  Traction  Company  has  been  settled  out  of  court,  and  that  the 
Sutro  interests  receive  80  for  the  stock  controlled  by  them,  as  against  45  offered 
in  the  original  exchange  of  stock  for  guaranteed  bonds. 

CHICAGO,  ILL. — Attorney  Charles  A.  Munroe,  representing  a  number  of 
the  stockholders  of  the  old  South  Side  Rapid  Transit  Company,  who  claim 
to  have  been  "frozen  out"  of  their  holdings  in  the  railway  line  by  the  transfer 
under  foreclosure  of  the  property  of  the  old  company  to  the  South  Side  Ele- 
vated Railroad  Company,  is  projecting  the  commencement  of  quo  warranto 
proceedings  against  the  company  looking  toward  ousting  it  from  the  control 
and  operation  of  the  line.  The  case  of  the  initiators  of  this  action  is  based 
on  a  recent  Supreme  Court  decision,  which  the  attorney  asserts  declares  that 
the  franchise  of  the  old  company  was  not  subject  to  transfer  under  the  fore- 
closure sale. 

PIT!  SFIELD,  MASS.— The  Berkshire  Street  Railway  Company  has  peti- 
tioned the  Railroad  Commissioners  for  authority  to  issue  bonds  to  the  amount 
of  $550,000. 

SPRINGFIELD,  MASS.— The  Springfield  &  Eastern  Street  Railway  Com- 
pany has  petitioned  the  Railroad  Commissioners  for  authority  to  issue  mort- 
gage bonds  to  the  amount  of  $350,000  for  the  funding  of  its  floating  debt, 
the  purchase  of  new  equipment,  real  estate,  etc. 

BOSTON,  MASS. — The  Boston  News  Bureau  says:  "March  gross  earnings 
of  the  companies  controlled  by  the  Massachusetts  Electric  Companies  aggre- 
gated $410,000,  an  increase  of  $28,000  over  earnings  of  March,  1901,  equal  to 
7  per  cent." 

DETROIT,  MICH. — The  gross  earnings  of  the  Detroit  United  Railways  for 
March  were  $260,822,  compared  with  $222,162  for  March,  1901,  a  gain  of  over 
$1,000  per  day. 

DETROIT,  MICH.— The  gross  earnings  of  the  Detroit  &  Port  Huron 
Shore  Line  Rapid  Railway  for  the  month  of  March  were  $24,998,  compared  w.th 
$20,143.70  for  the  same  month  last  year. 

TRENTON,  N.  J.— The  United  Railway,  Power  &  Electric  Company, 
capital  $6,000,000,  has  been  incorporated  here  by  Nelson  R.  Vanderhoof,  W. 
Mands  Greene  and  Edward  Cuddy,  of  Jersey  City. 

ROCHESTER,  N.  Y.— The  Rochester  &  Sodus  Bay  Railway  Company  has 
filed  with  the  Secretary  of  State  a  certificate  stating  that  it  has  increased  its 
capital  stock  from  $1,000,000  to  $1,750,000. 

AUBURN,  N.  Y. — The  Auburn  Interurban  Electric  Railroad  Company  has 
filed  with  the  Secretary  of  State  a  certificate  of  increase  of  capital  from  $250,000 
to  $1,000,000. 

MARCELLUS,  N.  Y. — Edward  Moir,  of  Marcellus,  has  been  appointed  re- 
ceiver of  the  Marcellus  Electric  Railroad  Company  in  the  mortgage  fore- 
closure proceedings  brought  by  the  American  Trust  &  Savings  Bank,  of 
Chicago.    Mr.  Moir  is  vice-president  of  the  company. 

CLEVELAND,  OHIO.— Judge  Wing,  of  the  United  States  Circuit  Court, 
has  practically  agreed  to  permit  Receiver  Lang,  of  the  Lake  Shore  Electric 
Railway  Company,  to  issue  receiver's  certificates  to  the  amount  of  $293,000  to 
carry  out  necessary  improvements.  This  expenditure  will  place  the  system 
in  fairly  good  condition,  and  will  enable  cars  to  be  operated  through  with- 
out change  from  Cleveland  to  Toledo.  The  court  held  that  the  expenditures 
should  only  be  such  as  are  absolutely  necessary  for  preserving  the  property 
and  to  make  more  secure  the  floating  indebtedness.  The  certificates  are  to 
be  a  first  lien  upon  the  portions  of  the  property  concerned  as  follows: 
Sandusky,  Norwalk  &  Southern,  $27,225;  Toledo,  Fremont  &  Norwalk,  $10,000; 
Lorain  &  Cleveland,  $5,995;  Sandusky  &  Interurban,  $149,780.  This  condition 
arises  from  the  fact  that,  while  the  roads  are  consolidated  so  far  as  the  stock 
is  concerned,  the  underlying  bonds  have  not  been  protected  by  a  blanket 
issue.  The  chief  improvement  necessary  consists  of  extending  the  alternating- 
current  system  to  provide  for  the  division  between  Norwalk  and  Lorain.  To 
this  end  two  sub-stations  and  the  necessary  wiring  will  be  installed  at  an 
expense  of  $110,000,  and  about  600  hp  of  boilers  will  be  added  to  the  Fremont 
power  station.  The  improvements  will  be  made  as  soon  as  possible,  and  it 
is  expected  that  when  the  through  service  is  in  operation  the  road  will  easily 
earn  at  the  rate  of  $650,000  per  year. 

LIMA,  OHIO. — The  Lima  Electric  Railway  &  Light  Company  will  meet 
April  24  to  consider  the  advisability  of  increasing  the  capital  stock  of  the 
company  from  $500,000  to  $850,000,  and  to  consider  the  question  of  amending 
the  charter  to  acquire  or  construct  a  plant  for  producing  steam  heat  and 
power. 

CLEVELAND,  OHIO.— The  gross  receipts  of  the  Toledo  &  Western  Rail- 
way for  the  month  of  March  were  $10,S97.  The  freight  earnings  of  the  road 
have  nearly  doubled  within  the  last  three  weeks.  The  March  earnings  were 
large  enough  to  pay  the  operating  expenses  and  fixed  charges,  leaving  a  surplus 
for  stock. 

DUBOIS,  Pa. --The  Dubois  Traction  Company  is  reported  to  have  sold  its 
property  to  New  York  capitalists.  The  sale  includes  the  entire  equipment, 
together  with  the  electric  light  plant  and  contracts  for  lighting  the  city  for 
eight  years.    The  consideration  is  not  made  public. 

ALLENTOWN,  PA.— Hie  stockholders  of  the  Lehigh  Valley  Traction  Com- 
pany voted  unanimously  last  week  in  favor  of  the  proposition  to  issue  $500,000 
of  preferred  7  per  cent  stock  to  make  needed  improvements  to  the  system. 
A  quarterly  dividend  of  1  per  cent  has  been  declared  on  the  common  stock. 

MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &  Light  Company 
has  declared  the  regular  dividend  of  1%  per  cent,  payable  May  1. 
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™u  t,ceT  ^Ssu  stat,stics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
1  he  table  should  be  used  In  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes, 

t  Deficit.  & 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co 


ALBANY,  N.  T. 
United  Traction  Co.  . 


BINGH  AMTON,  N.  Y. 
Bingham  ton   St.  Uv 

Co  


BOSTON,  MASS. 
Boston  Elev.  By. 


Co, 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co. 


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Period 


1  m..  Mar.  '02 
"  '01 
"  '02 
"  '01 
Dec.  '01 
"  '00 


1 

3  " 
3  " 
12  " 
12  " 


Mar 


1  m.,  Ma 

9  " 
9  " 


S  a 
oW 
H 


51,204 
41,674 
141,134 
122,653 
617,011 
513.725 


O.X 

OH 


115 
111, 

1 ,008. 

1,031, 


14, 
14. 
155, 
140, 


12  m.,  Sept.'Ol 
12  00 


13  m.,  Sept.'Ol 
12  "       "  '00 


1  m.,  Jan.  '02 
1  "  "  '01 
"  02 
"  '01 
12  "  June  '01 
12"      "  '00 


Lake  Street  Elevated 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  United  Ry. 


Rapid  Ry. 


1  m. 
1  " 
3  " 
3  " 


12  m. 

12  " 


1  m., 
1  " 
12  " 

12  " 


Feb. 


Mar 


Dec.  '01 
"  '00 


Feb. 


1  m.,  Feb.  '02 
1  "  •  '01 
12  "  Dec.  '01 
12  "      "  '00 


1  m. 
1  " 


12  " 
12  " 

1  m. 
1  " 
3  " 
3  " 
12  " 
13" 


1  m. 
1  " 
3  " 
3  " 
12  " 
12  " 

1  m. 
1  " 
1  " 
3  " 
12  " 
12  " 


Feb.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 


Mar. 

Dec. 
Mar. 

Dec. 


1  m 

1  " 
3  " 
3  " 

12  "  Dec. 
12  " 


Mar.  '02 
•'  '01 
"  '02 
"  '01 
'01 
'00 


1  m.,  Dec.  '01 
'  '  "  *00 
12"  "  '01 
12"      "  '00 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


996,825 
917,750 
7,533,752 
7,055,70 
12,135,559 
11.768,550 


230,744 
235,021 
3,519,491 
1,998,050 


10,954 
8,630 
31,692 
23,599 


780,462 
757,954 


3,454 
2,435 
47,976 
49,646 


4,916 
3,525 
90,390 
62,893 


29.620 
24,573 
86,335 
78,558 

*  350,845 

*  317,475 


86. 


756 
699 


£  1 


168,462 
151,805 
356,544 
318,53' 
2,296,898 
2,061,505 

22,071 
17,425 
57,084 
47,030 
249,260 
179,698 


12,867 
9,537 
31 ,986 
26,019 
164,971 
141,112 

124,464 
112,126 
356,832 
318,940 
1,507,293 
1,302,290 


269,094 
229,884 
755,631 
650,268 
2,919,171 
2,575,2' 


7,336,597 
6,828,110 


3,915,486 

3,659,33' 


'84,361 
*  663,893 
*5300232 
*4565945 
*7216008 
+7106373 


132,920 
118,273 
,664,285 
972,319 


5,873 
5,807 
17,705 
17,030 


21,584 
17,100 
54,799 
44,095 
266,166 
196,249 


29,521 
35,7K8 
342,460 
331,703 


5.536 
5,399 
70,595 
64,2911 


388,799 
378,661 


2,255 
3,016 

*  32,0OS 

*  33,272 


3,616 
4,037 
52,02.v 
36,672 


30,984 
27,873 
386,624 
290,673 


97,446 
90,251 
203,452 
189,514 
1,265,953 
1,121,03' 

12,969 
10,836 
38,369 
33,873 
136,865 
102,393 


6,892 
5,312 
19,20' 
15,675 

*  87,102 

*  89,592 

65,533 
60,562 
194,585 
174,049 
818,321 
722,458 


152,875 
125,041 
435,055 
365  742 
1596765 
*1439058 


*  17,678 

*  18,735 

*  223,730 

*  170,237 


3,532,899 
3,408,884 


1,862,648 
1,859,500 


212,464 

253,857 
2,233,520 
2,489,762 
4,919,551 
4,662,177 


97,824 
116,748 
1,855,206 
1,025,731 


5,081 
2,829 
13,987 
6,569 


397,663 
379,293 


1,199 
t581 
15,974 
16,374 


1,300 
t  512 
38,368 
26,221 


71,01 
61,554 
153,092 
129,023 
1,030,945 
940,46' 

9,102 
6,589 
18,715 
13,156 
112,394 
77,304 


5,975 
4,225 
12,779 
10,343 
77,869 
71,520 

58,931 
51,564 
162,247 
144,891 
688,965 
579,839 


116,219 
104,843 
319,976 
284  526 
1,322,046 
1,136,219 

13,306 
9,138 
162,894 
120,436 


12,500 
10,417 


136,16: 
141,133 


23,453 
19,901 
192,220 
179,532 


B5 


"  a 

z4 


J3  ► 

"5 


48,498 
44,384 


9,084 
0,0K4 


130,004 
55,117 


6,067 
15,887 
150,240 
152,171 


2,896,359 
2,932,839 


937,206 
994,294 


4,341,748 
4,135,405 


94,276 
84,411 
7N9,124 
641,057 


13,023 
13,294 


22,097 
19,900 


036,539 
476,044 


925,442 
865,206 


577,803 
526,772 


3,548 
32,338 
1,066,081 
384,6?4 


43,678 
36,148 


22,170 
18,875 
43,945 
37,851 
244,231 
258,483 


57,023 
'34,562 


72,500 
72,500 

32,747 
31,304 
98,394 
94,318 
383,180 
374,291 


65,216 
57,360 
193,753 
172,065 
652,277 
616,468 

9,692 
9,692 
116,300 
81,315 


2,951 
3,080 


t  4,310 
t  9,927 


48,846 
42,679 
109,146 
91,172 
786,714 
681,984 


55,371 
42,742 


5,369 
|980 

26,184 
20,259 
63,853 
50,573 
305,785 
205,548 


51,004 
47.482 
126,223 
112,462 
670,129 
519,751 

3,614 
t  554 
46,954 
39,121 


COMFANY 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL.  ' 
Elgin,       Aurora  & 
Southern  Tr   


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


Period 


1  m.,  Mar.  '02 
-    u       i,  .01 

"  '02 
"  '01 


1  m..  Mar.  '02 
"  '01 
10  "  "  '02 
10  "      "  '01 


1  m.,  Mar.  '02 
■     c  ,m 

12"  Dec. "01 
12"       "  '00 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt.  Co  


MINNEAPOLIS.MINN 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co  


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co.. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railwavs  .. 


RICHMOND,  VA. 
Richmond  Trac.  Co.. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


SCRANTON,  PA. 
Scranton  Ry.  Co. 


1  m. 


SCHENECTADY,  N.  Y. 
Schenectady  Ry.  Co.. 

SYRACUSE,  N.  Y. 
Syracuse  H.  T.  Co  


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


1  m. 
1  " 

3  " 
3  " 

1  m. 
1  " 
10  " 
10" 

3  m. 


1  m. 
1  " 
3  " 
9  " 

1  m. 


lm. 
1  " 


oW 
H 


OW 


1  m. 
1  " 

3  " 
3  " 


1  m. 
1  " 

3  " 
3  " 


1  m. 
1  " 
3  " 
3  " 


1  m. 
1  " 
6  " 
6  " 


Mar. 


Mar. 


Mar. 


Mar.  '02 
"  '01 
"  '02 
"  '01 


3  m.,  Dec.  '01 
3  "  "  '00 
12  "  Sept.  01 
12  "       "  '00 


Dec.  '01 
"  '00 

June  '01 
"  '00 


Mar.  '02 
"  '01 
"  '02 
"  '01 


41,140 
33,212 
111,261 
94,763 


30,535 
27,08' 
314,496 
274,349 


27,698 
23,297 
337,741 
294,907 


10,233 
9,295 
29,246 
26.696 


216,642 
188,481 
627,500 
544,473 


279,3S3 
242,214 
796,32: 
694,06 


156,876 
141,495 
924,720 
868,023 


15,040 
13,462 
182,954 
154,465 


1  m., 

1  " 
9  " 
d  " 


1  m. 
1  " 


1  m., 
1  " 
13" 
12  " 


Mar.  '0 

"  '01 

"  '02 

"  '01 


Sept.  '01 
"  '00 
"  '01 
"  '00 


,  Mar.  '02 
"  '01 
"  '02 
"  '01 

Oct.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Mar.  '02 
"  '01 

Dec.  '01 
"  '00 

Dec.  '01 
"  '00 
"  '01 
'00 


3,038,435 
2,728,538 
10,455,872 
9,950,735 


3,887,936 
3,786,030 
14,720,767 
14,437,134 


3,994 
3,835 
41,735 
39,270 


304,669 
277,439 
2,649,656 
2,471,696 


80,413 
65,066 
730,958 
627,060 


20,991 
20,72' 
218,569 
203,05' 


101 
99, 
302, 
301, 


127,960 
115,896 
380,651 
337,581 


101,: 
98,373 
595,607 
559,649 


91,759 
87,07ft 
264,600 
246,054 

2,638 
48,781 
507,989 
504,852 

84,061 
30,876 

60,253 
55,101 
518,644 
459,972 

111,174 
98,749 
1,311,084 
1,182,517 

15,080 
13,177 
125,977 
120,277 


1,404,971 
1,340,696 
5,328,649 
5,195,312 


1 ,723,972 
1,699,649 
6,755,131 
6,631,254 


2,411 

2,043 
21.611 
19,276 


140,941 
109,069 
1,145,651 
1,013,240 


17,1 
11,974 
43,375 
35,141 


11,387 
11,431 
138,416 
99,907 


12,658 
9,835 
154,78' 
140,542 


3,542 
2,731 
8,918 
7,559 


115,580 
88,564 
325,378 
243  041 


151,423 
126,317 
415,670 
356,485 


53,030 
43,122 
329,123 
308,373 


<2  E 


•o  B 

4J  o 


15,669 
10,770 
139,542 
108,198 


47,468 
55,583 
146,932 
101,8'" 

29,300 
34,78' 
295,079 
298,122 

46,949 
14,517 

33,607 
30,206 
285,559 
252,436 

53,151 
46,047 

*  636,407 

*  616,945 

11,916 
11,237 
88,229 
76,895 


1,633,465 
1,387,902 
5,127,223 
4,755,423 


2,143,964 
2,086,381 
",965,636 
7,805,"' 


1,584 
1,79.: 
20,124 
19,994 


163,728 
168,370 
1 ,503,905 
1,458,456 


5,322 
9,957 
79,027 


44,292 
31,492 
117,728 
84,177 

adf26661 
13.993 
212,910 
206,730 

37,112 
16,359 

26,646 
24,895 
233,085 
207,536 

58,024 
52,701 
674,677 
565,572 

3,163 
1,940 
87,749 
43,882 


9,612 
9,105 
28,839 
27,286 


8,333 
8,333 
83,333 
83,333 


7,500 
7,500 
90,000 
90,000 


2,313 
2,032 
6,560 
5,809 


65,699 
61,020 
193,793 
180,681 


58,517 
53,763 
175.550 
159,793 


16,17 
9,261 
90,387 
55,075 


v  rt  ui 

o<:  o  c 


753,135 
749.857 

2,ob3,132 

2,688/ 


1,151,140 
1,138,467 
4,534,068 
4,445,720 


1,146 

1,187 
12,343 
11,"" 


91,548 
89,807 
807,667 
799,704 


7,581 
2.809 
14,536 
7,854 


3,054 
3,098 
55.082 
16,574 


5,158 
2,335 
64,787 
50,542 


1.230 
699 
2,357 
1,750 


49,881 
27,544 
131.585 
62,360 


92,906 
72,552 
240.120 
196,692 


36,854 
33,861 
238,736 
253,298 


3,196 
3.843 

38,618 

37,1 


24,854 
24,278 
74,375 
72,694 


13,454 
6,087 

19,025 
18,677 
171,171 
167,605 

37,833 
24,271 
415,168 
409,051 

8,559 
8,333 
52,774 
52,348 


880,329 
638,045 
444,091 
2,066,779 


992,824 
947,914 
3,431,567 
3,360,160 


438 
604 
7,781 
8,925 


72,180 
78,563 
694,238 
658,752 


2,126 
6,115 
40,410 
57,250 


19,437 
7,214 
43,353 
11,483 


23,658 
10,273 

7,621 
6,218 
61,914 
39,931 

20,189 
28,431 
259,509 
156,521 

df.t5,396 
t6,394 
+15,025 
t  8,466 
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&CUSE,  N.  Y. 


The  street  railways  of  Syracuse,  N.  Y.,  present  a  most  present  time^, -While,  the^Egte- there  is  little  about  the  sys- 

notable  example  of  the  improvement  which  can  be  made  tern  which  is  F^i^illy  novel,  ffw  manner  in  which  the  de- 

in  both  the  financial  and  physical  condition  of  a  system  by  tails  of  every  depfiftrrfent  have  been  wLrtffully  worked  out, 

the  introduction  of  up-to-date  methods  in  management.  with  a  slight  improvement  -in- the  mechanical  department 

Without  expending  any  great  sum  of  money,  and  with  but  here  and  a  more  advantageoti-s^affSngement  of  the  sched- 
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little  addition  to  the  equipment  of  a  few  years  ago,  the  op- 
eration of  this  road  has  been  placed  on  a  very  satisfactory 
basis,  not  only  by  the  introduction  of  modern  devices  and 
machinery  in  the  repair  shops  and  power  stations,  but  by 
so  organizing  the  schedule  that  the  public  is  induced  to  co- 
operate more  harmoniously  with  the  railway.  Some  inter- 
esting figures  are  given  at  the  end  of  this  article  showing 
the  conditions  affecting  the  income  of  the  road  at  the  time 
General  Manager  E.  G.  Connette  took  control  and  nt  the 


ule  there,  makes  the  road  of  peculiar  interest,  and  many  of 
the  features  brought  out  in  the  following  description  will 
be  found  of  value  as  indicating  what  it  is  possible  to  do  with 
apparatus  on  hand  and  without  large  drafts  on  the  capital 
or  maintenance  accounts. 

POWER  STATION 

The  power  station  is  situated  on  the  Erie  Canal,  a  short 
distance  from  the  center  of  the  system.  Direct  current  only 
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is  used  for  distribution.  The  generator  equipment  has  re- 
cently been  increased  by  the  addition  of  a  500-kw  direct- 
connected  unit  which  has  been  erected  in  the  center  of  the 
building  and  which  enables  the  company  to  feel  that  it  has 
a  surplus  of  power  at  all  times.  This  generator  was  pur- 
chased through  the  firm  of  Rossiter,  MacGovern  &  Com- 
pany, of  New  York,  and  is  practically  as  good  as  new,  al- 
though it  had  been  in  use  for  some  years  previous  to  its  in- 
stallation at  Syracuse.  The  total  capacity  of  the  power  sta- 


gine  bed,  and  this  space  was  filled  with  concrete,  in  which 
was  distributed  a  liberal  quantity  of  old  I-beams  and 
rails,  bonding  the  whole  mass  of  concrete  together  into  a 
thoroughly  substantial  foundation.  The  height  of  the  en- 
gine prevents  the  operation  of  a  traveling  crane  through 
the  entire  length  of  the  building,  as  was  previously  permis- 
sible, so  that  a  new  crane  was  purchased  from  Maris  Broth- 
ers, of  Philadelphia.  The  erection  of  the  engine,  therefore, 
was  made  by  the  aid  of  cranes  on  both  sides,  which  worked 

very  satisfactorily.  All  the  en- 
gines are  run  condensing. 
Three  Wheeler  surface  con- 
densers with  Worthington 
pumps  are  used  for  the  three 
smaller  vertical  engines  and  a 
Conover  condenser  with  the 
Lake  Erie  engine.  The  E.  P. 
Allis  engines  are  each  pro- 
vided with  a  Reynolds  jet  con- 
denser placed  in  pits  at  the 
side  of  the  engine  room.  The 
boiler  equipment  consists  of 
six  250-hp  Stirling  boilers, 
two  300-hp  boilers  of  the  B.  & 
W.  type  made  by  the  Ault- 


tion  is  now  3000  rated  horse- 
power, with  a  large  allowable 
percentage  of  overload,  anc 
under  no  circumstances,  with 
the  present  traffic  conditions, 
does  the  load  require  the  run- 
ning of  all  the  machines.  The 
power  station  is  divided  by  the 
new  unit  into  two  distinct 
parts,  the  front  of  which  con- 
tains two  1 250-hp  compound 
Reynolds-Corliss  engines 
made  by  the  E.  P.  Allis  Com- 
pany, each  of  which  is  direct- 
connected  to  an  800-kw  12- 
pole  generator.  The  speed  of 
these  units  is  80  r.  p.  m.  At 
the  rear  of  the  power  station 

are  three  vertical  engines  of  500  hp  each  belted  to  three 
General  Electric  4-mp,  300-kw  generators.  These  gen- 
erators run  at  400  r.  p.  m.  The  engines  are  from  the  works 
of  the  Cleveland  Ship  Building  Company,  of  Cleve- 
land, Ohio.  The  new  engine  is  of  the  vertical  compound 
type,  made  by  the  Lake  Erie  Engine  Works,  and  is  rated 
at  1000-hp  capacity  when  running  at  125  r.  p.  m.  The  gen- 
erator is  a  General  Electric  10-pole,  500-kw  machine.  The 
location  of  the  power  station  rendered  the  building  of  the 
foundation  for  this  large  unit  somewhat  difficult.  The  size 
of  the  foundation  was  28  ft.  x  22  ft.,  and  it  was  decided  to 
use  piles  for  the  work.  Eighty  piles  were  driven,  the  tops 
of  them  being  18  ft.  below  the  proposed  position  of  the  en- 


TWO  VIEWS  IN  POWER  STATION 

man-Taylor  Company  and  one  500-hp  Abendroth  &  Root 
boiler.  There  are  two  Snow  duplex  feed-pumps,  each  12 
in.  x  6  in.  x  10  in.,  and  a  Wheeler  feed-water  heater.  The 
steam  loop  and  Holly  gravity  return  system  is  used  on  the 
boilers.   The  steam  pressure  of  the  plant  is  160  lbs. 

The  oiling  of  the  engines  is  done  by  a  gravity  oiling  sys- 
tem, pressure  being  supplied  by  a  storage  tank  on  the  roof. 
This  tank  has  a  capacity  of  250  gallons,  allowing  a  large 
quantity  of  oil  to  be  used  if  necessity  requires  it.  A  steam 
air  pump  made  by  the  Crane  Company,  Chicago,  which 
gives  a  pressure  of  80  lbs.,  is  used  to  supply  compressed  air 
for  cleansing  the  dynamos,  and  has  been  found  to  be  a  most 
economical  investment,  as  by  its  use  the  dynamos  can  be 
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thoroughly  dusted  with  but  little  labor.  The  switchboard 
is  near  the  center  of  the  building.  Since  the  photograph 
from  which  the  accompanying  engraving  was  taken  an 
extra  panel  has  been  added  at  the  left  to  accommodate  the 
leads  from  the  new  generator  and  a  Thompson  integrating 
wattmeter  has  been  placed  near  the  center  of  the  board. 
Extra  large  and  well-ventilated  rheostats  are  used  in  the 
shunt  field  circuits  of  the  generators,  sufficient  space  being 
left  between  the  back  of  the  switchboard  and  the  wall  for 
their  reception. 

The  water  from  the  Erie  Canal,  adjoining  the  power  sta- 
tion, is  used  for  both  condensing  and  boiler-feeding  pur- 


room  are  at  the  other  end  of  the  system,  at  the  Tallman 
Street  car  house,  of  which  the  interior  is  shown.  Here  are 
made  the  repairs  to  the  trucks  and  motors.  The  policy  of 
the  company  is  to  keep  the  repair  account  as  low  as  possi- 
ble, and  not  only  has  everything  been  done  to  expedite  by 


SWITCHBOARD  IN  POWER  STATION 

poses.  It  is  very  unsatisfactory  for  the  latter  purpose,  and 
the  company  is  contemplating  the  erection  of  a  cooling 
tower,  so  that  the  quality  of  the  feed-water  can  be  improved. 
Various  boiler  compounds  and  water-softening  processes 
have  been  tried,  but  none  have  given  beneficial  results  for 
any  length  of  time,  as  analysis  of  the  canal  water  shows 
that  its  composition  changes 
greatly  from  week  to  week,  and  a 
constant  watch  would  be  neces- 
sary, therefore,  to  provide  the  cor- 
rect remedies.  The  large  amount 
of  scale  which  forms  in  the  boiler 
tubes  is  removed  most  success- 
fully by  mechanical  boiler  tube 
cleaners  made  by  the  Lagonda 
Manufacturing  Company,  of 
Springfield,  Ohio.  One  of  these 
cleaners  holds  the  record  of  hav- 
ing gone  through  a  4-in.  tube  20 
ft.  long  in  seven  minutes,  the  tube 
being  practically  plugged  full  of 
scale  before  the  operation. 

CAR  HOUSES  AND  SHOPS 

There  are  two  car  houses,  one 
at  each  end  of  the  system.  The 

one  at  Wolf  Street,  the  exterior  of  which  is  illustrated, 
is  by  far  the  larger,  and  the  turrets  on  each  of  the 
front  corners  give  it  quite  an  imposing  appearance.  This 
building  is  used  for  storing  the  cars  not  in  service  and 
contains  the  paint  shop  and  the  wood-working  shop. 
Nearly  all  repairs  upon  the  car  bodies  are  therefore  made 
at  Wolf  Street.   The  machine  shop  and  armature-winding 


NEW  500-KW  GENERATOR 

mechanical  means  and  convenience  of  arrangement  the 
work  of  repairing  motor  and  truck  parts,  but  a  thorough 
inspection  system  has  been  instituted  which  prevents  the 
development  of  faults  wherever  steps  can  be  taken  to  repair 
them  at  their  commencement.  There  are  no  means  pro- 
vided for  grinding  out  flats  on  wheels,  and  the  company 


INTERIOR  OF  TALLMAN  STREET  CAR  HOUSE 

has  found  that  the  practice  of  discarding  wheels  when  they 
get  too  much  worn  for  successful  service  has  worked  very 
well,  although  it  is  now  making  a  trial  of  wheel-turning 
brake-shoes.  An  armature  rack  has  been  constructed  be- 
tween two  of  the  car  pits,  so  that  new  armatures  are  always 
ready  for  placing  between  the  fields  of  the  motors  should 
a  car  come  in.  recmiring  it.   This  not  only  utilizes  consid- 


520 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  18. 


erable  waste  space,  but  saves  the  time  necessary  for  carry- 
ing the  new  armature  from  the  winding  room  out  into  the 
car  house. 


20  tons.  The  valves,  which  are  in  the  supply  pipe  and  ex- 
haust pipe  of  the  cylinder,  are  operated  by  long  handles 
which  pass  through  holes  in  the  floor.  When  not  using  the 
hoist,  the  ends  of  these  handles  are 


taken  out  of  the  valve  wheel  and 


WOLF  STREET  CAR  HOUSE 

The  master  mechanic  of  the  road,  Fred  DuBois,  has  per- 
fected a  most  ingenious  hydraulic  hoist  for  removing 
wheels  or  trucks  from  cars.    The  details  of  this  hoist  are 


,  allowed  to  drop  to  their  tops,  so 
I  that  they  are  entirely  out  of  the 
'way.  The  movable  rails  attached 
to  the  hoist  are  7  ft.  8  in.  long,  be- 
ing quite  sufficient  to  take  the  en- 
tire length  of  one  of  the  standard 
single-truck  wheel  bases.  The  op- 
eration of  the  hoist  in  removing  a 
pair  of  wheels  from  a  single-truck 
car  is  shown  in  the  half-tone  illus- 
tration. Its  other  uses,  such  as  re- 
moving the  entire  truck  of  either 
single  or  double-truck  cars,  will  be 
readily  appreciated  by  street  rail- 
way men.  Where  a  truck  entire  is  to  be  removed,  the 
car  body,  with  truck,  is,  of  course,  lifted  by  means  of 
the  hoist,  the  body  then  jacked  up  and  the  truck  al- 
lowed to  return  with  the  hoist.  A  short  time  ago  a 
pair  of  wheels  was  changed  by  means  of  this  apparatus  in 
twenty-eight  minutes  from  the  time  the  car  came  into  the 
car  house  until  it  went  out.    Another  ingenious  device  is 
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REMOVING  A  PAIR  OF  WHEELS  BY  HYDRAULIC  LIFT 

shown  in  the  accompanying  drawings.  This  apparatus  is 
made  trom  an  old  steam  engine  cylinder  24  ins.  in  internal 


PLAN  OF  HYDRAULIC  LIFT 


Concrete 
Side  Elevation. 


DETAILS  OF  HYDRAULIC  LIFT 


diameter  and  with  a  possible  lift  of  46  ins.,  although  30  ins. 
is  quite  sufficient  in  ordinary  use.  The  water  for  supplying 
the  cylinder  is  taken  from  the  city  mains  at  a  pressure  of 
about  90  lbs.  per  square  inch,  giving  a  lifting  force  of  over 


a  controller  handle  which  can  be  adjusted  to  fit  tightly 
over  any  controller  spindle  no  matter  how  much  the  latter 
has  been  worn.  A  part  of  the  controllers  in 
use  have  seen  considerable  hard  service,  and 
it  was  found  that  when  a  controller  handle 
became  lost  it  was  difficult  to  buy  a  new  one 
which  would  fit  the  worn  spindle,  and  a  con- 
troller handle  containing  a  screw  clamp  was 
devised.  This  handle  will  fit  perfectly  the 
worn  spindle  when  once  adjusted,  and  the 
screw  allows  of  its  being  readily  changed 
from  one  piece  of  apparatus  to  another. 

ROLLING  STOCK 

There  is  a  great  variety  in  the  types  of 
cars  used  on  the  Syracuse  system,  but  the 
long  double-truck  car  shown  in  one  of  the 
illustrations  presented  herewith  has  been 
adopted  as  standard  and  will  probably  be 
adhered  to  very  closely  in  future  orders. 
There  are  now  seven  of  these  cars.  They  were  made  by  the 
St.  Louis  Car  Company,  of  St.  Louis  Mo.,  and  are  equipped 
with  St.  Louis  Car  Company's  trucks  made  on  the 
standard  master  car  builders'  design.   These  cars  have 


End  Elevation. 
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four  G.  E.-54  motors  and  are  furnished  with  air 
brakes,  the  company  fuily  realizing  that  it  is  impossible  to 
operate  such  long  cars  without  power 
brakes.  The  air  brakes  are  supplied  by  a 
motor  compressor  in  a  box  under  the  car, 
the  braking  equipment  being  manufactured 
by  the  Christensen  Engineering  Company, 
of  Milwaukee,  Wis.  The  seats,  which  were 
made  by  the  St.  Louis  Car  Company,  are 
of  the  walkover  pattern,  and  under  each 
seat  is  placed  a  round  electric  heater  made 
by  the  Consolidated  Car  Heating  Com- 
pany. The  seating  capacity  of  these  cars 
is  forty-four.  The  company  allows  smok- 
ing in  the  vestibule  and  on  the  rear  plat- 
forms of  other  cars. 

There  are  included  in  the  Syracuse  equip- 
ment thirty-five  of  what  are  probably  the 
most  unique  cars  in  the  country.  These 
cars  were  made  by  the  J.  G.  Brill  Company 
a  number  of  years  ago,  and  while  they  are 
but  31  ft.  over  all  can  carry  between  100 
and  125  people  easily,  although  they 
seat  but  twenty-six  passengers.    Both  the 


periods,  is  operated  from  the  back  platform  by  means  of  a 
handle  running  back  under  the  hood. 


CLOSED  CAR  WITH  OUTSIDE  RUNNING  BOARD 


STANDARD  SINGLE-TRUCK  CAR 

interior  and  exterior  of  these  cars 
are  shown.  The  seats  are  arranged 
with  a  side  aisle,  and,  with  the  ex- 
ception of  the  end  seats,  hold  five 
passengers  each.  The  cars  are 
mounted  on  Brill  trucks,  and  the 
electrical  equipment  consists  of 
two  G.  E.-800  motors  and  K.-2 
controllers.  The  most  peculiar 
features  of  the  car  are  the  running 
board  along  the  outside  and  the 
center  door.  A  grab  rail  is  pro- 
vided at  a  convenient  height  above 
the  running  board,  and  very  few 
accidents  have  occurred  to  passen- 
gers while  riding  on  this  part  of 
the  car.  Considerable  annoyance, 
however,  is  experienced  by  the 
jumping  on  and  off  of  small  boys, 
it  being  very  difficult  to  prevent 
such  persons  from  stealing  a  ride 
"just  for  fun,"  and  most  of  the  ac- 
cidents on  this  type  of  car  have  been  due  to  this  cause. 
The  central  door,  which  is  only  used  during  crowded 


INTERIOR  OF  CAR  ILLUSTRATED  ABOVE 


STANDARD  DOUBLE-TRUCK  CAR 


The  Barney  &  Smith  Manufacturing  Company, 
ton,  Ohio,  has  supplied  thirty  closed  cars,  seating 


of  Day- 
twenty- 
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four  passengers.  These  cars  have  longitudinal  seats.  The 
trucks  are  from  the  Diamond  Truck  &  Car  Gear  Company, 
and  are  equipped  with  two  G.  E.-iooo  motors.  There  are 
also  six  closed  cars  from  the  Gilbert  Car  Manufacturing 

Company   having   single  Peck-   

ham  trucks  and  G.  E.-800  motors 
and  eight  cars  from  the  American 
Car  Company,  also  equipped  with 
Peckham  trucks.  These  last  types 
of  car  have  longitudinal  seats 
with  panel  heaters  made  by  the 
Consolidated  Car  Heating  Com- 
pany. 

The  open-car  equipment  con- 
sists of  ten  9-bench  single-truck 
cars  from  the  Gilbert  Car  Manu- 
facturing Company,  equipped 
with  Peckham  trucks;  ten  10- 
bench  single-truck  cars  from  J. 
M.  Jones  &  Son,  equipped  with 
Brill  21-U  trucks,  and  two  15- 
bench  double-truck  cars  from  the 
latter  manufacturers.  One  of 
these  long  cars  is  equipped  with 
Peckham  trucks  and  the  other 
with  Brill  maximum  traction 
trucks.  Besides  these  are  ten 
Lewis  &  Fowler  cars  which  have 
been  completely  rebuilt  by  the 
Syracuse  Company  and  equipped 
with  new  Peckham  single  trucks. 
These   cars    were    originally  8- 

bench  cars  with  plain  platforms.  The  platforms  have  been 
considerably  lengthened,  new  bumpers,  hood  and  dash 


On  account  of  the  great  number  of  routes  operated  by 
the  Syracuse  Rapid  Transit  Railway  it  was  necessary  to 
adopt  some  form  of  changeable  sign,  and  after  investi- 
gating the  matter  quite  thoroughly  a  sign  was  selected  by 


CLUB  ROOM  OF  BENEFIT  ASSOCIATION 

made  and  two  extra  seats  added,  making  a  very  service- 
able 10-bench  car.  Five  old  cars  made  by  the  American 
Car  Company,  of  St.  Louis,  have  also  been  rebuilt.  Be- 
sides the  above  service  equipment  the  company  owns  a 
handsome  parlor  car  which  was  built  in  its  own  shops. 


ONE  OF  THE  "HOME-MADE  SNOW  PLOWS 

means  of  which  it  was  possible  to  operate  any  car  over  any 
line.  This  sign  is  of  the  well-known  style  made  by  the 
Hunter  Illuminated  Car  Sign 
Company,  of  Cincinnati,  Ohio,  and 
contains  a  roll  of  linen  upon  which 
are  printed  the  various  routes.  The 
sign  is  placed  immediately  above 
the  motorman's  head,  on  top  of  the 
hood,  and  a  handle  comes  through 
the  hood  so  as  to  facilitate  the 
changing  of  the  reading.  The  roll 
of  linen  is  placed  within  a  tin  case 
which  contains  two  incandescent 
lamps,  so  that  at  night  the  sign  is 
brightly  illuminated  and  can  be 
read  at  a  long  distance.  The  cars 
are  supplied  with  registers  made 
by  the  New  Haven  Car  Register 
Company,  of  New  Haven,  Conn. 

The  company  has  five  snow- 
plows,  which  it  has  manufactured 
itself  from  old  box  cars.  These 
plows  have  wide  wings,  which  are 
stepped,  and  give  most  efficient 
service  in  keeping  the  road  open. 
Besides  these  plows,  a  sweeper, 
made  by  the  Maguire  Manufac- 
turing Company,  has  been  of  great 
service  during  the  past  winter 
where  the  snow  had  not  had  time 
to  fall  to  any  great  depth.  The 
company  also  owns  a  large  snow- 
plow  made  by  the  Taunton  Locomotive  Manufacturing 
Company,  of  Taunton,  Mass.,  and  five  plows  made  by 


Smith  &  Wallace,  of  Woburn,  Mass. 

TRACK  AND  OVERHEAD  WORK 

In  the  central  part  of  the  city  the  railway  company  is 
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obliged  to  pave  between  its  tracks  and  for  two  feet  on  each 
side,  but  it  has  the  right  to  determine  what  the  paving  of 
the  streets  shall  be.  The  track  is  ballasted  almost  entirely 
with  stone  and  the  rails  laid  on  ties  6  in.  x  8  in.  x  8  ft.  A 
large  part  of  the  outlying  districts  are  laid  with  85-lb.  T- 
rail,  A.  S.  C.  E.  section,  but  within  the  city  the  rail  is  either 
grooved  or  plain  tram  head,  about  one-third  of  it  being  of 
the  former  section  and  weighing  90  lbs.  to  the  yard.  The 
guard  rails  weigh  117  lbs.  to  the  yard,  and  many  of  these 


the  country.  This  theater  since  its  opening  has  proved  a 
source  of  considerable  revenue  to  the  company.  It  is  sit- 
uated at  the  extremity  of  one  of  the  company's  lines,  as  is 
shown  in  the  accompanying  map,  and  it  is  intended  this 
summer  to  open  a  large  park  at  the  other  end  of  the  town, 
thus  distributing  the  pleasure  traffic  and  preventing  con- 
gestion at  any  one  portion  of  the  system.  The  plans  for 
this  new  park  have  not  been  completely  worked  out  as  yet, 
but  General  Manager  Connette  has  made  satisfactory  ar- 


 Steam  Railroads. 

■  Syracuse,  Lakeside  and  Baldwinsville  Iiy. 
 Syracuse  and  Suburban  Kailway. 


MAP  OF  SYRACUSE  RAILWAY  LINES 


are  placed  in  positions  where  they  are  subject  to  extreme 
conditions  of  wear,  as  the  town  contains  a  large  number  of 
hills  with  curves  at  both  top  and  bottom.  The  overhead 
work  is  partly  of  side-pole  construction,  with  brackets 
made  by  the  Ohio  Brass  Company,  of  Mansfield,  Ohio,  but 
with  the  exception  of  about  5  miles  span  wires  are  used.  A 
large  number  of  iron  poles  are  employed  for  this  work.  The 
company  built  the  two  bridges  over  the  Erie  Canal  shown 
in  the  illustrations. 

PARKS  AND  PLEASURE  RESORTS 

The  Syracuse  Rapid  Transit  Railway  Company  has  one 
of  the  handsomest  theaters  operated  by  street  railways  in 


rangements  with  M.  S.  Robinson,  the  manager  of  "The 
Bastable,"  one  of  the  local  theaters,  for  running  this  new 
pleasure  resort.  It  is  intended  to  utilize  the  space  around 
the  Iron  Pier,  which  has  always  been  more  or  less  of  an  at- 
tractive spot  for  pleasure-seekers,  and  to  build  up  a  model 
"Coney  Island,"  with  chutes,  merry-go-rounds,  electric 
fountains,  etc. 

The  expense  of  running  the  theater  averages  about  $900 
a  week  for  salaries,  including  attendants,  performers  and 
musicians,  and  the  company  charges  twenty-five  cents  for 
admission,  including  a  free  ride  from  any  part  of  the  city 
and  back.  All  conductors  on  the  system  are  provided  with 
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books  of  coupon  tickets,  which  they  sell  to  passengers  for 
twenty-five  cents.    These  tickets  are  made  by  the  Globe 


Ticket 
coupon 

500 


LAYING  A  HANDSOME  PIECE  OF  SPECIAL  WORK 

Company,  of  Philadelphia,  and  consist  of  three 
s  and  a  stub.    The  first  coupon  is  good  for  a  ride 


theater  are  reserved,  an  extra  charge  of  twenty-five  cents 
being  made  for  them  on  account  of  their  more  desirable' 
location.  Last  year  the  rule  was  to  have  a 
performance  every  week-day  evening,  with 
two  matinees,  and  the  same  programme 
will  probably  be  carried  out  this  season. 

BENEFIT  ASSOCIATION 

A  room  on  the  top  floor  of  the  building 
containing  the  company's  offices  has  been 
handsomely  fitted  up  for  the  accommoda- 
tion of  the  benefit  association.  The  rail- 
way company  has  taken  considerable  pains 
to  make  this  association  as  advantageous 
to  its  members  as  any  in  the  country,  and 
the  manner  in  which  the  men  have  re- 
sponded to  the  efforts  of  their  employers  to 
form  a  co-operative  body  with  the  best  in- 
terests of  the  railway  at  heart  has  been 
most  flattering  to  the  management.  The 
club  rooms  contain  pool  tables,  daily  and 
monthly  papers  and  magazines,  and  are  in 
charge  of  a  janitor,  who  keeps  them  at  all 
times  in  the  most  perfect  condition.  A 
separate  room,  seen  through  the  door  in 
the  illustration,  is  set  aside  for  the  use  of 
committees,  and  here  the  business  of  the 
organization  is  transacted.  The  secretary 
of  the  association  is  an  employee  of  the 
road,  who  is  allowed  two  days  a  week  on  full  pay  to  at- 
tend to  this  special  work.   His  duties  include  not  only  the 
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and  transfer,  if  necessary,  to  get  to  the  theater;  the  second 


TWO  BRIDGES  CONSTRUCTED  BY  THE  RAILWAY  COMPANY  ACROSS  THE  ERIE  CANAL 


line,  so  that  it  is  not  necessary  to  return  by  the  same  route.  keeping  of  the  records  and  accounts  and  other  clerical 
In  addition  to  this  revenue,  one-third  of  the  seats  in  the     work,  but  the  visiting  of  men  on  the  sick  list  and  a  general 
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supervision  of  all  such  outside  service.  The  dues  of  the 
association  are  fifty  cents  a  month,  which  provides  $150 
death  benefit  and  $1  a  day  in  case  of  illness,  with  a  maxi- 
mum of  $90  for  the  latter.  The  association  has  at  present 
300  members  out  of  a  total  of  425  employees. 

OPERATION 

The  following  table  gives  an  interesting  comparison  of 
what  has  been  done  during  the  last  two  years  on  the  finan- 
cial side  of  the  road.  This  not  only  shows  an  increase  in 
gross  earnings  of  28  per  cent,  but  every  item  of  the  state- 
ment also  shows  marked  improvement: 

Partial  Financial  Statement  for  Years  Ending  June  30, 
1899  and  1901 


1899 


Gross  earnings  

Net  income  from  all  sources 

Earnings  per  car  mile  

Earnings  per  car  per  day. . 

Operating  cost  per  cent  of 
earnings  

Operating  cost  per  car  mile 

Passengers  carried,  includ- 
ing transfers  

Transfers  

Revenue  passengerscarried 

Revenue  passengers  per  car 
mile  


.401.93 
17,393.47 
.1747 
25-37 

59.60 
10  41  cents 

12,202,511 
i.976,386 
10,226,125 

3-7i 


1901 


£621,299.04 
156,550  40 
.1804 
27.90 

55  4 

10  cents 

i5.433.65o 
2,735.278 
12,698,372 

3.72 


Increase 


$135,897.11 
I49.151.93 


3,231,139 
758,892 
2,472,247 


Nearly  all  the  lines  of  the  company  have  either  loops  or 
Y's  at  the  end.  This  is  made  necessary  on  account  of  the 
large  number  of  single-ended  cars  which  are  operated  and 
which  are  used  on  many  of  the  lines  indiscriminately.  The 
Solvay  division  is  one  of  the  most  heavily  and  erratically 
loaded  of  the  system,  and  load  diagrams  of  two  successive 
week-days  are  shown  herewith.  A  large  number  of  the 
employees  in  the  Solvay  potash  works  live  in  Syracuse  or 
on  the  line  of  the  railway.  The  opening  of  this  division 
was  of  great  benefit  to  the  New  York  Central  &  Hudson 
River  Railroad,  which  formerly  was  obliged  to  run  a  local 
train  at  a  considerable  loss  for  the  benefit  of  these  em- 
ployees. Since  the  street  railway  company  has  assumed 
this  traffic  the  New  York  Central  has  been  relieved  in  this 
regard  very  satisfactorily  to  all  concerned.  Another  point 
where  the  street  railway  is  of  advantage  to  the  steam  road 
is  at  the  freight  yards  in  East  Syracuse,  where  cars  are  run 
all  night  for  the  benefit  of  the  employees  of  the  New  York 
Central  itself.  Four  trips  are  run  on  this  division  each 
night  after  midnight,  and  the  steam  road  guarantees  the 
street  railway  at  least  $5  per  night,  accounts  being  rendered 
monthly  and  the  steam  railroad  paying  the  difference  if 
traffic  has  been  too  light  to  come  up  to  the  guarantee. 

Considerable  revenue  is  obtained  by  the  operation  of 
private  cars.  A  scale  of  fixed  prices  has  been  adopted  by 
the  company,  as  follows: 

RATES  FOR  SPECIAL  CARS 
Single-truck  box  car,  round  trip  over  any  two  divisions  of  the  rapid 

transit  system,  excepting  East  Syracuse   $6.00 

Single-truck  open  car,  round  trip,  etc   7.00 

One  way    6.00 

Double-truck  open  car,  round  trip,  etc   10.00 

One  way    8.00 

Parlor  Car — Evening    10.00 

Afternoon  and  evening   15.00 

All  day    15.00 

All  day  and  evening   25.00 

Round  trips  under  the  above  rates  must  not  consume  more  than  four  hours. 
Additional  time  to  be  charged  at  the  rate  of  $1  per  hour. 
On  East  Syracuse  division,  add  $2  to  above  rates. 

After  12:30  midnight  $2  per  hour  additional  to  above  rates  will  be  charged. 
No  open  cars  to  be  rented  on  Sundays  or  holidays  without  permission  from 
the  general  manager. 

The  city  of  Syracuse  has  been  built  up  directly  around 
the  New  York  Central's  tracks  and  the  trains  run  through 
the  center  of  the  city.   This  gives  a  large  number  of  grade 


crossings,  at  which  in  numerous  instances  flagmen  have 
been  detailed.  At  all  other  places  the  conductor  leaves  the 
car  and  runs  ahead  to  see  if  the  track  is  clear.  The  speed 
of  the  railroad  trains  through  the  city  is  governed  by  ordi- 
nance to  a  maximum  of  eight  miles  per  hour.  As  an  illus- 
tration of  the  density  of  the  traffic  at  some  of  these  cross- 
ings, it  might  be  mentioned  that  at  Salina  and  Washington 
Streets  ninety  electric  cars  pass  per  hour.  This  crossing 
suffered  considerably  last  year  on  account  of  the  heavy 
traffic  over  the  New  York  Central  resulting  from  the  Pan- 
American  Exposition,  and  has  just  been  relaid.  The 
speed  of  the  street  cars  is  fixed  by  the  city  authorities.  The 
city  has  been  divided  by  a  series  of  imaginary  circles,  with 
the  City  Hall  as  the  common  centre.  Within  the  half-mile 
circle  the  speed  is  confined  to  eight  miles  an  hour;  between 
this  circle  and  the  three-quarter-mile  circle  twelve  miles 
per  hour  is  allowable,  and  without  the  latter  limit  fifteen 
miles  per  hour  is  attained. 

ORGANIZATION 

The  president  of  the  road,  William  P.  Gannon,  confines 
his  attention  almost  entirely  to  the  legal  side  of  the  com- 
pany's business,  leaving  the  operation  to  Vice-President 
and  General  Manager  E.  G.  Connette.  Mr.  Connette  has 
under  him  Superintendent  John  E.  Duffy,  who  is  in  charge 
of  both  the  schedules  and  operation  of  the  cars  and  also  the 
repair  departments,  where  he  is  ably  assisted  by  the  master 
mechanic,  Fred  DuBois.  The  secretary  and  treasurer,  T. 
H.  Conderman,  resides  in  Philadelphia.  The  other  officers 
of  the  road  are:  John  L.  Luckenbach,  auditor;  M.  F.  Con- 
nette, a  brother  of  E.  G.  Connette,  road  master;  L.  E. 
Barnes,  claim  agent,  and  Charles  F.  Steirly,  superintendent 
of  power  house. 



Rapid  Transit  in  New  York 

Remedies  for  the  conditions  of  congestion  which  are  now 
prevalent  on  all  the  surface  and  elevated  lines  of  the  vari- 
ous boroughs  of  New  York  City  are  in  sight,  and  within  a 
year  or  two  New  York  will  be  one  of  the  best-equipped 
cities,  from  a  rapid  transit  standpoint,  of  any  metropolis  in 
the  world.  Work  on  the  new  East  River  Bridge  is  pro- 
gressing at  a  very  rapid  rate,  the  conditions  of  the  New 
York  terminal  of  the  Brooklyn  Bridge  are  under  investi- 
gation, with  every  prospect  of  immediate  improvement, 
and  the  work  of  the  New  York  Rapid  Transit  Subway 
Construction  Company,  which  is  building  the  underground 
railway  from  City  Hall  up  the  west  side  of  the  borough  of 
Manhattan,  is  being  rushed  at  every  point.  At  a  recent 
meeting  of  the  Rapid  Transit  Commission  the  question  of 
the  advisability  of  having  an  East  Side  extension  to  the 
present  plans  was  proposed,  and  the  scheme  met  with  the 
unanimous  aproval  of  the  board.  The  estimated  cost  of 
this  East  Side  subway  is  roughly  estimated  at  $15,000,000, 
which  the  present  condition  of  the  city's  finances  renders 
prohibitive  for  the  time  being,  but  it  was  shown  by  the  re- 
ports of  the  tax  office  that  an  increase  could  be  reasonably 
expected  in  the  debt  limit  of  $7,500,000  per  annum.  Thus 
the  natural  increase  of  the  city's  resources  will  provide  for 
the  building  of  the  proposed  line  in  two  years.  It  was 
claimed,  in  showing  the  necessity  for  the  East  Side  exten- 
sion, that  the  present  route  was  circuitous  and  would  not 
afford  true  rapid  transit  to  the  borough  of  the  Bronx, 
which  is  situated  north  of  the  Harlem  River.  The  company 
which  has  been  formed  with  the  intention  of  operating  the 
rapid  transit  subway  when  completed  has  submitted  its 
formal  articles  of  incorporation.  This  company  will  be 
known  as  the  "Interborough  Rapid  Transit  Railway  Com- 
pany," and  the  articles  of  incorporation  show  that  it  is  to  be 
capitalized  at  $25,000,000. 
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New  Repair  Shops  at  Providence 


The  Rhode  Island  Suburban  Railroad  Company,  one  of 
the  most  prosperous  electric  railway  companies  in  the 
country,  recently  occupied  its  new  repair  shops.  The  gen- 
eral plans  of  the  work,  as  prepared  by  Chief  Engineer 
George  B.  Francis,  were  published  in  these  pages  last 
year.  The  building,  covering  a  large  area  just  outside  of 
Providence,  is  situated  in  the  town  of  Cranston,  R.  I.,  and 
is,  perhaps,  the  most  carefully  equipped  of  modern  electric 
car  repair  shops.   About  160  men  are  regularly  employed. 

While  the  shops  were  built  by  the  Rhode  Island  Sub- 
urban Railway,  this  is  only  one  of  four  organizations 
which  go  to  make  up  the  street  railway  system  of  Provi- 
dence and  for  which  repairs  will  be  made.  The  other  three 
are:  The  Pawtucket  Street  Railway  Company,  Interstate 
Consolidated  Street  Railway  Company  and  Union  Rail- 


room.  An  electric  transfer  table  with  S.  R.  G.  motor  and 
R-17  controller  runs  across  the  center  of  this  room.  The 
table  is  built  to  accommodate  a  40-ft.  car.  Two  air  hoists 
are  provided  for  carrying  wheels  and  other  heavy  parts. 
These  work  with  a  100-lb.  air  pressure  supplied  from  an 
electrically  driven  air  compressor.  By  means  of  one  of 
these  hoists  a  pair  of  wheels  can  be  picked  out  of  any  por- 
tion of  a  number  of  wheels,  lifted  up  and  carried  to  the 
open  tracks. 

WINDING  ROOM 

The  winding  room  runs  a  third  of  the  length  of  the  front 
of  the  shop  and  is  perhaps  the  busiest  part  of  the  shop. 
Here  expert  armature  winders  rewind,  build  and  repair  ar- 
matures and  fields.  A  space  at  the  west  end  of  the  room 
is  devoted  to  small  electrical  repairs,  controllers,  testing 
instruments  and  also  cash  registers.  This  is  separate  from 
the  winding  room  works  proper. 


GENERAL  VIEW  OF  MAIN  SHOP 


road  Company.  All  four  companies  are  controlled  by  the 
United  Traction  &  Electric  Company,  of  New  Jersey. 

MAIN  REPAIR  ROOM 

The  pit  rooms  are  in  the  southeast  part  of  the  building 
and  have  access  to  the  street  through  two  large  doors.  Six 
tracks  run  the  entire  length  of  the  room  and  connect  with 
the  painting  department.  In  this  room  repairs  to  the  elec- 
trical equipment  are  made,  controllers  replaced,  cables 
mended  or  the  wiring  changed.  There  are  six  pits,  three 
for  the  wiremen  and  three  for  truck  and  wheel  work. 

An  admirable  arrangement  for  removing  and  replacing 
wheels  and  motors  is  the  new  hydraulic  pit  hoist.  This 
machine  was  built  for  the  company  by  the  Whittier  Ma- 
ch  ine  Company,  of  Boston.  It  is  fitted  with  an  auto- 
matic cut-out,  shutting  off  the  pressure  at  110  lbs.  The 
electric  pump  from  which  the  pressure  is  derived  is  placed 
underneath  one  of  the  platforms  between  the  pits,  and  the 
machine,  therefore,  does  not  take  up  otherwise  useful 


A  bench  runs  nearly  the  entire  length  of  the  winding 
room,  with  magneto-bells  distributed  at  intervals  for  the 
purpose  of  testing  grounds  and  poor  connections.  These 
bells  are  connected  with  a  power  magneto.  Armature 
stands  are  provided  for  twenty  workmen.  At  the  eastern 
end  of  the  room  two  binders  have  been  placed,  one  for  ar- 
matures, and  one  arranged  for  both  armatures  and  fields. 
A  field  winder,  a  lathe  and  a  grindstone,  together  with  the 
two  armature  binders,  are  connected  to  a  5-hp  motor. 

A  machine  for  shrinking  armature  rings  on  to  shafts  is 
in  process  of  construction,  and  when  this  is  completed  all 
work  pertaining  to  armatures  will  be  done  in  this  room. 
A  small  office  for  the  foreman  is  also  in  the  eastern  end  of 
the  room  and  is  provided  with  telephone  communication 
with  the  main  offices.  A  small  stock  room  contains  the 
material  in  every-day  use.  A  Watson-Stillman  pump  with  a 
capacity  of  50  tons,  run  by  a  2-hp  motor,  supplies  pressure 
to  a  hydraulic  press  in  the  main  room  for  forcing'  on  and 
off  pinions,  rings  and  commutators.   This  machine  is  op- 
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erated  by  opening  and  closing  certain  valves,  a  decided 
advantage,  it  is  found  by  those  in  charge,  over  the  old 
style  of  hand  lever.  At  the  opposite  end 
of  the  room  a  drill  and  a  lathe  driven  by  a 
i-hp  motor,  made  by  the  Holtzer-Cabot 
Company,  of  Boston,  is  used  in  making 
small  equipment  repairs.  The  most  nota- 
ble features  of  the  winding  room,  however, 
are  the  three  drying  ovens  shown  in  the 
engraving.  These  are  built  of  brick,  each 
being  about  6  ft.  x  4  ft.  x  4  ft.  9  ins.  Two 
are  arranged  for  armatures  and  the  third 
for  fields.  Five  armatures  each  is  the  ca- 
pacity of  the  ovens,  three  suspended  and 
two  on  trucks.  An  outlet  pipe  is  pro- 
vided to  carry  off  the  damp  air.  Over- 
head cranes  and  pneumatic  hoists  carry 
the  armatures  from  any  portion  of  the 
room  to  the  ovens.  The  ovens  are  heated 
electrically,  heaters  made  by  the  Sim- 
plex Electrical  Company,  Cambridge- 
port,  Mass.,  being  used.  These  are  so 
wired  as  to  give  three  graduations  of  heat. 
Thermometer  readings  taken  from  these 
ovens  show  150  degs.,  180  degs.  and  210 
degs.  F.  After  they  have  reached  a  stationary  temperature, 
sliding  iron  doors  and  locks  fasten  the  ovens  securely. 
Shelves  are  arranged  in  the  third  oven  for  fields.  A 


shops  and  pit  rooms  require  the  ground-floor  space  and 
also  a  second  floor  above  that. 


PAINT  SHOP 

PAINT  SHOP 

Special  attention  has  been  given  to  the  equipment  of  this 
department,  and  many  ingenious  devices  are  here  in  use  for 
facilitating  the  operations  of  the 
workmen.  The  paint  shop  itself  is 
large  and  roomy  and  has  a  special 
entrance  of  its  own,  although  it  is 
connected  with  the  front  part  of  the 
shops.  The  paint  room,  where  the 
mixing  of  the  paint  is  done,  is  a 
model  of  cleanliness.  Benches  are 
placed  against  the  walls,  under  which 
are  barrels  containing  materials  in 
bulk,  and  in  the  center  of  the  room 
are  four  large  mixers  made  by  the 
Kent  Machine  Works,  of  Brooklyn, 
N.  Y.  The  blades  within  these 
four  mixers  are  kept  in  motion  by 


dipping  vat  is  to  be  placed  next  to  the 
ovens,  where  fields  will  be  covered 
with  their  final  coating  of  paint  and 
then  placed  on  racks  to  dry  in  the  air. 
A  large  table  or  bench  for  making 
fields,  with  drawers  containing  all  ma- 
terials for  their  construction,  is  now 
provided. 

Next  to  the  main  offices,  which  are 
on  the  ground  floor,  are  the  stock 
rooms.    Here  a  large  stock  of  equip- 
ment is  kept  not  only  for  use  in  the  repair  shop  proper,  but 
also  for  the  several  car  houses  of  the  system.    Stock  for 
the  winding  room,  blacksmith,  woodworking  and  machine 


BLACKSMITH  AND  WOODWORKING  SHOPS 

the  motor-driven  shaft  shown  in  the  illustration,  and  the 
paint  is  in  perfect  condition  for  use  at  all  times.  The  bar- 
rels containing  the  raw  materials  are  on  iron  rollers  and 
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have  a  handle  at  the  side  so  that  they  can  readily  be  rolled 
out  from  under  the  benches.  Three  sinks  are  provided  in 
this  room  for  keeping  brushes  in  good  condition  when  not 
in  use.  The  brushes  are  held  in  racks  with  the  bristles 
under  water,  which  can  be  readily  changed  from  time  to 
time.  The  glazing  department  is  in  a  room  nearby,  and 
racks  are  provided  for  a  large  number  of  sash,  so  that 
broken  windows  can  be  replaced  with  the  greatest  ex- 
pedition. 

The  portable  paint  bench  shown  in  the  illustration  was 
designed  by  the  foreman  of  this  department  and  is  one  of 
the  most  useful  devices  employed  in  the  shop. 

THE  WOODWORKING  MILL 

Spur  tracks  are  laid  in  this  room  leading  from  the  street 
through  the  paint  shop.  A  main  track  also  enters  through 
the  west  wall,  making  direct  access  to  the  yard  and  thence 
to  the  street  possible.   Tracks  are  extended  from  the  car- 
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penter  shop  across  an  areaway  into  the  blacksmith  shop. 

The  woodworking  shop  was  equipped  almost  entirely 
by  the  S.  A.  Woods  Machine  Company,  South  Boston, 
Mass.,  and  contains  a  double-surface  planer,  a  buzz-planer, 
a  railway  cut-off  saw,  a  small  double  cut-off  and  rip  saw,  a 
band  saw  and  a  jig  saw,  an  outside  molder,  a  mortising 
machine,  a  tenoner,  a  rabbeting  machine,  a  single  sur- 
faces an  irregular  molder,  a  lathe  and  a  polishing  machine 
or  wheel.  Two  emery  grinders  and  a  grindstone  complete 
this  well-appointed  department.  The  tools  are  run  by  in- 
dividual motors,  which  are  placed  at  the  machines,  switches 
being  conveniently  located.  Each  motor  is  protected  by  a 
wooden  case. 

Adjoining  the  main  room  is  a  small  room  containing 
five  tanks,  one  for  cold  water,  the  others  for  hot  water, 
lacquer,  acid  and  potash.  These  are  used  in  finishing  and 
cleansing  brass  and  other  metals  and  woodwork.  In  con- 
nection with  the  woodworking  shop,. but  situated  in  the 
basement,  a  20-ft.tank  is  used  for  steaming  rims  and  warp- 
ing panels.  Lumber  and  stock  are  kept  in  the  basement, 
as  well  as  a  room  for  kiln-drying  the  wood.    An  outside 


brick  building  separate  from  the  main  building  proved 
necessary  for  an  auxiliary  lumber  store  room,  with  tracks 
connecting  it  with  the  main  building.  A  sawdust  con- 
veyor will  soon  be  set  up  to  carry  the  sawdust  from  the 
shop  to  the  boiler  room  in  the  basement.  This  conveyor 
will  be  installed  by  the  Sterling  Blower  Company,  Hart- 
ford, Conn.,  and  it  is  expected  that  the  apparatus  will  auto- 
matically separate  the  sawdust  from  the  shavings  and  thus 
greatly  improve  this  material  as  fuel.  The  boilers  supply 
steam  for  heating  the  shops. 

UPHOLSTERY  DEPARTMENT 

The  upholstering  shop  adjoins  the  woodworking  shop 
This  department,  though  small,  is  of  considerable  import- 


EMPLOYEES'  ROOM 


ance,  as  the  Rhode  Island  Suburban  Railroad  Company 
prides  itself  upon  the  neatness  and  cleanliness  of  its  roll- 
ing stock.  New  cushions  for  box  cars,  curtains  for  open 
cars,  bell  cords,  register  cords,  car  straps  and  step  treads 
are  made  in  this  room.  There  are  two  Wheeler  &  Wilson 
sewing  machines  connected  to  ^-hp  motors.  One  is  for 
plain  sewing,  the  other  for  binding.  A  bench  along  the 
north  wall  and  another  along  the  south  wall  with  a  large 
cutting  table  in  the  center  of  the  floor  complete  the  fur- 
nishings. Shelves  on  two  sides  of  the  room  are  filled  with 
cloth  in  rolls  and  made  up  into  curtains.  The  foreman's 
office  adjoins  the  main  room,  with  shelves  on  two  sides  for 
storage  purposes,  and  a  door  opens  into  an  area  or  court 
in  the  center  of  the  building.  At  present  cushions  and 
mats  are  cleaned  in  this  area  by  hand,  but  a  100-lb.  pres- 
sure compressed-air  apparatus,  with  suitable  connections 
and  hose,  will  soon  be  used  for  this  purpose. 

BLACKSMITH  AND  MACHINE  SHOPS 

These  are  combined  in  one  room.  There  are  ten  down- 
draft  forges  made  by  the  Buffalo  Forge  Company.  Fol- 
lowing is  a  list  of  the  equipment  of  this  portion  of  the  re- 
pair department:  One  350-lb.  and  one  100-lb.  Beaudry 
power  hammer,  a  Beaudry  shearing  punch ;  one  5-hp  mo- 
tor and  one  3-hp  motor  are  placed  overhead  to  run  these 
machines.  In  the  machine  shop  are  a  Morgan  bolt  cutter, 
a  Bullard  28-in.  boring  mill,  a  speed  lathe  and  three  up- 
right drills,  four  engine  lathes,  including  one  McCabe 
double  spindle  lathe,  a  Brown  &  Sharpe  milling  machine 
No.  2,  a  Potter  &  Johnson  shaper,  a  Bullard  42-in.  boring 
mill,  a  Brown  &  Sharpe  key-seating  machine,  two  wheel 
presses,  a  Brown  &  Sharpe  cutter  grinder,  a  Diamond  Ma- 
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chine  Company  wet  tool  grinder  and  a  dry  grinder  and  a 
twist  drill  grinder,  a  24-in.  Putnam  planer,  a  42-in.  wheel 
borer  and  a  turret  lathe.  Three  motors,  one  y\  hp  and 
two  5  hp,  are  required  in  the  machine  department.  There 
are  also  a  small  planer  and  a  straightening  machine.  The 


lamps  are  used,  the  latter,  with  the  exception  of  the  wash 
room,  being  arranged  in  five-light  clusters.  No  wires  are 
visible,  all  being  enclosed  in  steel  tubing,  which  greatly 
reduces  the  fire  risk. 

The  blast  at  the  forges  and  the  smoke  draft  are  operated 


PAINT  STORAGE  AND  MIXING  ROOM 

switchboard  for  the  lights  and  power  throughout  the  en- 
tire building  is  set  in  the  foreman's  office. 

GENERAL  REMARKS 

An  important  feature  of  the  repair  shops  is  the  excellent 
accommodations  for  workmen  provided  by  the  company. 
The  lavatory  and  wash  rooms,  together  with  the  lockers 
for  clothing,  are  all  of  the  best.  Open 
plumbing,  nickeled,  with  slate  partitions, 
with  plenty  of  room  in  each  locker,  make 
this  part  of  the  equipment  very  acceptable. 
Over  the  wash  room  and  reached  by  an 
iron  ladder  are  the  motor  fans  used  in  the 
heating  system. 

Time  clocks  are  placed  in  every  depart- 
ment, and  electric  gongs  connected  to  a 
clock  in  the  timekeeper's  office  announce 
the  opening  and  closing  of  working  hours. 

Grinned  automatic  sprinklers  and  "Un- 
derwriters" fire  extinguishers  provide  for 
accidental  fires.  The  superintendent's 
office  is  on  the  second  floor,  with  tables  for 
the  draftsmen.  Windows  overlook  the  pit 
rooms  and  machine  shop.  The  area  in  the 
center  of  the  building  forms  room  for  the 
storage  of  wheels,  while  an  electric  flat  car 
is  provided  for  transporting  heavy  ma- 
terial. 

The  machines  throughout  the  shop  are 
in  general  belt-driven,  electric  motors  sup- 
plying all  the  power  used.  The  motors 
are  all  from  the  Holtzer-Cabot  Company, 
Boston,  Mass.  They  are  twenty-six  in 
number  and  include  machines  from  1-3  hp 
to  15  hp.  For  the  power  and  lighting,  two  500,000-cm 
wires  run  direct  to  the  Eddy  Street  power  station  and  are 
connected  to  a  distributing  board.  The  switchboards  and 
starting  boards  were  made  by  the  Albert  &  J.  M.  Ander- 
son Manufacturing  Company,  of  Boston. 

The  power  is  the  regular  railway  550-volt  service.  D.  & 
W.  enclosed  fuses  are  used  throughout  for  protection,  and 
the  switchboard  equipment  includes  Weston  measuring 
instruments  and  Bristol  recording  gages.  For  lighting, 
100  enclosed  arc  lamps  and  about  1400  16-cp  incandescent 


UPHOLSTERY  DEPARTMENT 

by  a  15-hp  motor  situated  in  the  basement.  The  shops 
are  heated  and  ventilated  by  a  very  complete  hot  air  sys- 
tem. Fans  are  placed  in  a  convenient  location  on  the  sec- 
ond floor  and  force  air,  heated  by  steam  pipes  from  the 
boiler  plant  in  the  basement,  through  large  ducts  to  all 
parts  of  the  building.   The  system  was  installed  by  West- 


ARMATURE  AND  FIELD  ROOM 

inghouse,  Church,  Kerr  &  Company,  of  New  York.  A  pri- 
vate automatic  telephone  system  connects  the  various  de- 
partments, therebeingeight  or  nine  instruments  on  the  line. 

The  shops  are  in  charge  of  W.  D.  Wright,  the  chief  elec- 
trician and  master  mechanic  of  the  company.  Mr.  Wright 
is  most  fortunate  in  having  associated  with  him  men  in 
charge  of  his  various  departments  who  not  only  are  thor- 
oughly posted  in  the  line  of  work  which  they  superintend, 
but  who  take  a  personal  pride  in  the  welfare  of  the  com- 
pany. 
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Houghton  County  Street  Railway 


BY  W.  R.  PARKER 

Located  on  the  peninsula  which  projects  into  Lake  Su- 
perior, midway  of  its  southern  shore,  the  Houghton 
County  Street  Railway  successfully  meets  the  demand  for 
adequate  passenger  service  in  the  Michigan  copper  region. 
The  steam  roads  on  the  peninsula  are  engaged  almost  en- 
tirely in  the  transportation  of  ore,  and  little  provision  is 
made  for  the  accommodation  of  local  passengers.  Travel 
over  the  highways  is  unpleasant  in  summer  because  of  the 
circuitous  routes,  numerous  hills  and  poor  condition  of  the 
roads,  and  in  winter  the  huge  drifts  which  collect  in  every 
favorable  spot  make  communication  between  towns  very 
difficult.  The  average  snowfall  for  the  past  ten  years  is  II 
ft.  As  the  snow  is  very  dry  and  there  is  generally  a  strong 
wind  blowing  from  Lake  Superior,  it  is  necessary  to  build 
high  snow  fences  in  many  places  for  protection  from  the 
drifts. 

When  the  settlements  in  this  section  were  only  rough 
mining  camps  the  need  of  improving  the  situation  was  not 
very  evident,  but  as  the  camps  developed  into  villages  and 
later  into  thriving  towns  the  demand  for  better  facilities 
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steadily  increased.  The  agitation  for  an  electric  road  be- 
gan several  years  before  the  culmination  was  reached  in  the 
spring  of  1900,  when  the  construction  of  the  present  road 
was  begun.  The  chief  opposition  was  raised  by  some  of 
the  mining  companies,  and  not,  as  would  naturally  be  ex- 
pected, by  the  steam  railroad.  The  latter  recognized  the 
certainty  of  an  electric  line  being  built  by  some  company 
in  the  near  future  and  assisted  the  projectors  of  the  new 
line  instead  of  opposing  them. 

Except  in  the  towns,  nearly  all  the  land  is  in  the  posses- 
sion of  various  well-known  mining  companies,  and  as  the 
Michigan  statutes  do  not  give  street  railways  the  right  to 
condemn  land,  considerable  difficulty  was  experienced  in 
obtaining  locations  on  some  of  the  mining  properties.  The 
present  route  was  finally  decided  upon,  and  considers  the 
present  and  future  needs  of  the  situation  better  than  any 


other  route  that  could  have  been  selected.  Locations  from 
the  municipalities  were  granted  for  a  period  of  thirty  years 
under  the  general  street  railway  laws  of  the  State,  and  the 
rights  of  way  over  private  property  are  practically  per- 
petual. 

The  populations  of  the  towns  and  districts  served  by  the 
electric  road  are  as  follows: 

Miles 
Popu-  from 
lation  Houghton 


Houghton    5,000 

Hancock    6,000  1 

Franklin  and  Quincy    3,000  4 

Boston    1,000  7 

Osceola  Road    2,000  12 

Laurium    8,000  13 

Calumet    15,000  14 

Red  Jacket    6,000  16 

Centennial    1,000  17 

Wolverine  and  Kearsarge    4,000  18 


Total    51,000 


Starting  at  Houghton,  the  county  seat,  the  track  crosses 
Portage  Lake  on  the  county  bridge,  which  is  about  2100 


POWER  STATION  AT  HANCOCK 

ft.  in  length,  to  Hancock,  on  the  northern  shore  of  the  lake. 
The  electric  road  and  the  highway  are  carried  on  the  upper 
deck  of  the  bridge,  while  the  tracks  of  the  steam  road  are 
laid  on  the  lower.  Hancock,  like  Houghton,  is  built  on  a 
side  hill  which  rises  abruptly  from  the  lake  to  an  elevation 
of  about  600  ft.,  and  the  only  practicable  route  to  the  table 
land  above  was  by  a  circuitous  ascent  3  miles  in  length 
having  in  one  place  a  grade  of  j\  per  cent  for  a  distance  of 
1000  ft.  From  the  top  of  this  grade  the  road  traverses 
rolling  country,  crossed  by  many  deep  ravines — running 
toward  the  lake. 

Until  Boston  Crossing  is  reached  the  road  parallels  the 
highway  and  then  passes  by  a  direct  route  with  moderate 
grades  over  the  holdings  of  well-known  copper  companies, 
including  the  Franklin,  Osceola,  Torch  Lake  and  other 
properties,  to  Laurium,  which,  with  the  adjacent  settle- 
ment of  Calumet,  the  location  of  the  famous  Calumet  and 
Hecla  mines,  has  a  population  of  23,000.  From  this  point 
the  road  passes  through  the  village  of  Albion  to  Red 
Jacket,  which  is  the  northern  terminus.  The  total  length 
of  the  main  line  is  16.5  miles.  From  Albion  a  branch  about 
1 J  miles  long  runs  to  Wolverine,  serving  a  population  of 
5000.  The  road  is  single  track  with  turnouts  located,  about 
2  miles  apart.  In  the  various  towns  there  is  considerable 
double  track.  There  are  22  miles  of  single  track,  includ- 
ing turnouts  and  second  track. 

In  the  two  groups  of  terminal  towns  a  fifteen-minute 
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schedule  is  in  force,  the  cars  running  from  7  in  the 
morning  to  10  at  night.  The  through  traffic  is  accom- 
modated by  a  half-hour  schedule  from  6  a.  m.  to  11  p. 

A  ship  canal  connecting  the  northern 
end  of  Portage  Lake  with  Lake  Superior 
provides  a  direct  route  between  Duluth 
and  Superior  and  eastern  points  via  Port- 
age Lake  and  Keeweenaw  Bay.  From  the 
breaking  up  of  the  ice  in  May  until  the  lat- 
ter part  of  November  a  large  amount  of 
shipping  travels  this  route  every  day,  pass- 
ing directly  by  the  power  house.  Inci- 
dentally, the  opening  of  the  draw  in  the 
county  bridge  to  permit  these  vessels  to 
pass  causes  a  serious  derangement  of  the 
car  schedule  very  frequently. 

BUILDINGS 

The  power  house  occupies  a  well- 
chosen  site  on  the  outskirts  of  Hancock, 
about  1 1  miles  from  the  southern  end  of 
the  road.  The  lot  has  a  frontage  of  300  ft. 
on  Portage  Lake  and  a  depth  of  400  ft. 
The  building  is  85  ft.  x  95  ft.  8  ins.,  and  is 
substantially  built  of  brick  with  a  six-ply 
tar  and  gravel  roof.  The  roof  trusses  are  ten  in  num- 
ber, those  in  the  engine  room  having  a  span  of  50 


against  a  total  load  for  wind  and  snow  of  50  lbs.  per 
square  foot  of  horizontal  covered  area,  exclusive  of  the  roof 
itself.    The  boiler  house  trusses  are  designed  for  an  addi- 
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ft.  and  those  in  the  boiler  room  a 
They  were  designed  with  a  factor  of 


span  of  40  ft. 
safety  of  four 


tional  load  of  10,000  lbs.  applied  at  any  point  of  the  bottom 
chord.  All  trusses  rest  on  cast-iron  plates  built  into  the 
walls.  The  anchor-bolts  project  through  the  plates,  slots 
being  left  in  the  shoes  at  the  ends  of  the  trusses  to  allow  for 
adjustment  and  expansion.  Washers  6  ins.  square  were 
provided  for  the  base  of  each  anchor-bolt.  Each  truss  has 
a  bearing  surface  on  the  walls  of  at  least  8  ins.  The  Union 
Foundry  Company  furnished  and  erected  the  trusses,  pur- 
lins, monitor  bracing,  crane  runways,  and  so'  forth.  The 
Whiting  Foundry  Equipment  Company,  of  Harvey,  111., 
built  the  20-ton  hand-power  traveling  crane  used  in  the 
engine  room. 

A  brick  wall  16  ins.  thick  divides  the  building  into  a 
boiler  room,  the  inside  dimensions  of  which  are  40  ft.  x  82 
ft.  4  in.,  with  a  height  to  the  bottom  chord  of  the  roof 
trusses  of  26  ft.,  and  an  engine  room  measuring  50  ft.  x  82 
ft.  4  ins.  and  26  ft.  high.  The  engine  room  basement  is  12 
ft.  high.  A  partition,  also  of  brick,  sets  aside  from  the 
boiler  room  a  space  10  ft.  x  27  ft.  6  ins.,  which  contains 
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the  step-up  transformers.  The  ceiling  of  this  room  is 
sheathed  with  galvanized  iron,  and  the  single  door,  which 
communicates  with  the  office,  is  fire-proofed  with  the  same 
material.  At  the  west  end  of  the  boiler  room  and  outside 
the  station  is  a  guyed  steel  stack  1 10  ft.  high  with  a  diam- 
eter of  7  ft. 

Coal  is  delivered  at  the  company's  dock  and  is  carried 
on  a  trestle  24  ft.  high  and  about  160  ft.  long  to  the  coal 
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pile  at  the  east  side  of  the  power  house.  The  dock  is  built 
of  piling  filled  with  stone,  and  compares  favorably  with 
any  in  the  vicinity. 

A  compact,  well-built,  brick  sub-station  20  ft.  10  ins.  x 
32  ft.  10  ins.  was  erected  in  Laurium,  about  12  miles  from 
the  main  station,  in  the  summer  of  1901.  The  entrance  is 
closed  by  double  sliding  doors,  and  the  building  is  well 
lighted  by  four  windows  in  each  side  wall.  The  pitch  roof 
is  covered  with  galvanized  iron  laid  with  standing  seams. 

In  Hancock,  about  2\  miles  from  the  Houghton  ter- 
minal, is  the  car  house,  a  well-equipped  wooden  structure 
with  shingled  roof  and  stone  foundation.  On  account  of 
the  exposed  location  and  the  strong  winds  which  prevail 
during  the  winter  season  the  construction  of  the  building 
was  made  extra  heavy  throughout.  When  the  road  was 
extended  and  the  rolling  stock  was  increased  an  addition 
to  the  car  house  became  necessary.  As  the  building  now 
stands,  two  of  its  three  bays  are  occupied  by  the  four  tracks 
and  cover  a  space  about  50  ft.  x  245  ft.  There  is  a  pit  under 
each  track.  The  third  bay,  approximately  25  ft.  x  145  ft., 
contains  several  well-furnished  offices,  including  those  of 
the  president  and  general  manager,  and  the  employees' 
room,  machine  shop  and  store  room.  In  the  monitor  is  a 
large  tank  which  supplies  all  parts  of  the  building  with  ex- 
cellent water,  which  is  pumped  from  a  spring  in  the  base- 
ment. Provision  is  made  in  the  basement  for  the  stabling 
of  the  company's  horses.  The  building  is  provided  with  a 
steam  heating  plant. 

On  the  sub-station  lot  in  Laurium  there  is  a  small  two- 
track  wooden  car  house  used  for  storage  purposes. 

BOILERS 

Steam  is  furnished  by  a  battery  of  five  horizontal  return 
tubular  boilers,  each  72  ins.  in  diameter  and  containing 
112  tubes  3  ins.  in  diameter  and  16  ft.  long.  The  boilers 
have  overhanging  fronts  and  are  guaranteed  for  a  working 
pressure  of  150  lbs.  The  shells  and  heads  are  made  of  the 
best  open-hearth  steel,  which  met  the  following  require- 
ments: 

Tensile  strength,  55,000-65,000  lbs. 

Elastic  limit,  at  least,  33,000  lbs. 

Elongation  in  8  inches,  not  less  than  25  per  cent. 


The  shell  plates  are  \  in.  thick  and  the  heads  are  9-16  in. 
flanged  steel.  The  tubes  are  made  of  best  quality  of  steel 
spaced  vertically  and  horizontally  1  in.  apart,  with  a  center 
vertical  space  2  ins.  wide.  The  heads  are  stayed  above 
and  below  the  tubes  by  means  of  through  braces.  Each 
boiler  has  two  cast-iron  nozzles  6  ins.  in  diameter,  one  in 
the  middle  sheet  for  steam  connection  and  the  other  in 
the  front  sheet,  having  riveted  to  it  a  special  casting  which 
carries  two  inspector  lock-up  pop  safety  valves.  To  prevent 
priming,  a  dry  pipe  runs  nearly  the  whole  length  of  the 
boiler  over  the  tubes,  being  screwed  into  a  steam-box 
which  is  fastened  to  the  nozzle  with  a  steam-tight  joint. 
The  upper  surface  of  this  pipe  is  perforated  with  \-\x\.  holes 
aggregating  an  area  equal  to  that  of  the  steam  nozzle,  and 
the  under  side  has  two  J-in.  holes  for  draining.  The  blow- 
off  pipe  and  fittings  are  extra  heavy.  Each  boiler  is  pro- 
vided with  a  12-in.  brass  steam  gage,  a  combination  water 
column  and  a  2-in.  internal  brass  feed  pipe,  which  runs 
back  within  3  ft.  of  the  rear  end  and  then  turns  down  6  ins. 
below  the  water  line.  The  feed  pipes  and  the  water  col- 
umn connections  are  brass.  All  piping  and  fittings  where 
subjected  to  boiler  pressure  are  extra  heavy  and  corre- 
spond to  the  Walworth  Manufacturing  Company  stand- 
ard. Each  boiler  is  suspended  by  six  cast-iron  brackets. 
Each  has  two  manholes,  one  11  ins.  x  15  ins.  in  the  top  of 
the  rear  sheet  and  the  other  10  ins.  x  15  ins.  in  the  front 
head  below  the  tubes. 

The  fronts  are  cast  iron  with  two  fire  doors.  The  grates 
were  made  by  W.  W.  Tupper  &  Company  and  have  f-in. 
air  spaces,  ^-in:  bars  and  an  area  of  36  sq.  ft.  The  uptakes 
are  cast  iron,  air-tight  and  fitted  with  hand  dampers  to  be 
operated  from  the  floor.  A  sheet-iron  flue  with  cross  sec- 
tion 4  ft.  x  10  ft.  connects  the  uptakes  with  the  stack. 
Boilers,  flue  and  all  accessories  were  made  by  Edward 
Kendall  &  Sons,  of  Cambridgeport,  Mass.  Each  boiler  is 
equipped  with  a  low-water  alarm  made  by  the  Ashcroft 
Manufacturing  Company.  Two  6-in.  x  4-in.  x  6-in.  Stilwell- 


TRACK  CONSTRUCTION  THROUGH  RECLAIMED  SWAMP 


Bierce  &  Smith-Vaile  duplex  boiler  feed  pumps  and  a 
Wainwright  even-flow  supplementary  horizontal  feed-water 
heater  are  installed  at  the  west  end  of  the  battery.  The 
heater  contains  400  sq.  ft.  of  heating  surface  and  was  made 
bv  the  Taunton  Locomotive  Manufacturing  Company. 

PIPING 

All  steam  and  water  pipes  subjected  to  boiler  pressure 
are  of  best  grade  lap-welded  steel  tubing.  All  work  above 
2\  ins.  is  flanged.  The  flanges  are  extra  heavy,  provided 
with  raised  face  and  calking  recess.  All  flanged  fittings 
are  of  extra  heavy  long-turn  pattern  made  from  the  best 
grade  of  cast  iron. 
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The  low-pressure  piping  is  chiefly  of  lap-welded  iron, 
all  work  above  4  ins.  being  flanged.  Flanged  cast  iron 
piping  is  used  between  the  exhaust  nozzles  of  the  engines 
and  condensers  and  the  automatic  relief  valves,  for  suction 
pipes  of  the  pumps  and  condensers,  and 
for  the  discharge  pipes  from  the  con- 
densers. 

The  valves  are  of  the  Chapman  Y'alve 
Manufacturing  Company's  make  and  are 
extra  heavy  where  subjected  to  boiler  pres- 
sure. These  valves  have  flanged  iron 
bodies  with  bronze  seats  arranged  with 
outside  screw  and  yoke.  By-passes  are 
provided  for  all  high-pressure  valves  above 
6  ins.   Such  valves  have  ribbed  bodies. 

Heaters,  tops  of  boilers,  all  steam  supply 
pipes,  drips  from  heater,  all  feed  pipes  car- 
rying hot  water  (except  the  brass  connec- 
tions in  front  of  the  boilers)  and  exhaust 
pipes,  including  all  valves  and  fittings,  are 
covered  with  Keasbey  &  Mattison's  mag- 
nesia covering.  Sectional  covering  is  used 
wherever  feasible  and  plastic  elsewhere.  On 
heaters  and  tops  of  boilers  the  plastic  covering  is  2  ins. 
thick.  Water  for  boiler  feed  and  condensing  purposes  is 
drawn  from  the  lake.  For  use  in  emergencies  there  is  a 
4-in.  connection  to  the  town  water  supply,  the  waterworks 
being  only  a  few  hundred  feet  west  of  the  power  station. 

RAILWAY  UNIT 

The  engine  room  contains  two  500-kw  direct-connected 
units,  one  for  railway  work  and  the  other  for  supplying 


common  stroke  of  42  ins.  The  working  pressure  is  125  lbs. 
and  the  speed  90  r.  p.  m.  The  piston  rods  are  open-hearth 
steel,  the  high-pressure  rod  having  a  diameter  of  3  15-16 
ins.  and  the  low-pressure  47-16  ins.    The  material  of  the 
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power  to  the  three-phase  transmission  line.  The  railway 
unit  was  installed  in  1900,  and  consists  of  a  750-hp  hori- 
zontal cross-compound  condensing  St.  Louis-Corliss  en- 
gine built  by  the  St.  Louis  Iron  &  Machine  Works,  and  a 
Westinghouse  10-pole,  500-kw,  550-volt  railway  generator. 
The  unit  occupies  a  floor  space  25  ft.  x  36  ft.  The  cylinders 
of  this  engine  are  22  ins.  and  38  ins.  in  diameter,  with  a 
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connecting  rods  is  selected  forged  iron.  The  cross-head 
pins  and  crank  pins  are  made  of  best  hammered  crucible 
steel,  the  size  of  the  former  being  5^  ins.  x  6  ins.  and  of  the 
latter  6\  ins.  x  6^  ins.  The  main  shaft  is  selected  forged 
iron  15  ins.  x  28  ins.  in  the  journals  and  28  ins.  in  diameter 
at  the  wheel  seat.  There  is  a  reheating  receiver  between 
the  cylinders.  At  full  load  and  with  a  vacuum  of  25  ins.  at 
the  exhaust  the  steam  consumption  is  guaranteed  not  to 
exceed  15  lbs.  ihp  per  hour.  The  segmental  fly-wheel  is 
18  ft.  in  diameter  and  weighs  60,000  lbs.  Its  arms  have  an 
I-beam  section.  The  total  weight  of  the  engine  is  209,- 
000  lbs. 

The  generator  is  rated  at  910  amps,  and  550  volts  at  full 
load,  and  is  guaranteed  to  stand  an  overload  of  50  per  cent 
for  one  hour  and  75  per  cent  temporarily  without  injurious 
heating  or  undue  sparking  at  the  commutator.  Its  effi- 
ciency at  full  load  is  94  per  cent.  The  armature  is  of  the 
slotted-drum  type  with  multiple  winding.  The  insulation 
of  the  armature  and  field  coils  is  guaranteed  to  stand  a  test 
with  alternating  current  at  a  pressure  of  3500  volts. 

TRANSMISSION  UNIT 

The  transmission  unit,  installed  in  1901,  comprises  a 
750-hp  horizontal  cross-compound  condensing  engine 
built  by  C.  H.  Brown  &  Company,  of  Fitchburg,  Mass., 
and  a  Westinghouse  three-phase,  25-cycle,  500-kw  sep- 
arately excited  generator  running  at  100  r.  p.  m.  The  floor 
space  occupied  by  this  unit  is  about  26  ft.  x  35  ft. 

A  brief  description  of  the  engine  is  as  follows:  Cylin- 
ders, 22  ins.  and  40  ins. ;  stroke,  48  ins. ;  speed,  100  r.  p.  m. ; 
pressure  at  throttle,  125  lbs.;  diameter  of  steam  supply,  8 
ins.;  diameter  of  exhaust,  16  ins.;  gridiron  valves  with  cut- 
off varying  from  zero  to  three-quarters  stroke;  clearance, 
high  pressure,  \  in.;  low  pressure,  §  in.;  high-pressure  port 
areas,  36.17  sq.  ins.  and  46.26  sq.  ins.;  low-pressure  port 
areas,  97.45  sq.  ins.  and  131.62  sq.  ins.;  piston  rods,  open- 
hearth  steel,  high  pressure  4  ins.  diameter,  low  pressure 
4^  ins.  diameter;  connecting  rods,  wrought  iron,  144  ins 
long,  large  and  small  sections  33.18  sq.  ins.  and  21.64  S(F 
ins.;  cross-head  pins  and  crank  pins,  open-hearth  steel,  the 
former  6  ins.  x  6  ins.  and  the  latter  7  ins.  x  7  ins.;  shaft, 
Bethlehem  steel,  16  ins.  x  28  ins.  in  the  journals  and  20  ins. 
in  diameter  in  the  fly-wheel;  weight  fly-wheel,  which  was 
cast  in  two  pieces,  60,000  lbs.;  section  of  fly-wheel  arms, 
oval;  total  weight  of  engine,  195,000  lbs. 

There  is  a  reheating  receiver  between  the  cylinders  with 
capacity  of  56,984  cu.  ins.    The  engine  is  guaranteed  for 
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an  overload  of  50  per  cent  for  two  hours.  The  steam  con- 
sumption, when  running  under  full  load  at  normal  speed 
and  pressure,  with  a  vacuum  at  the  exhaust  of  26  ins.,  is 
guaranteed  not  to  exceed  14  lbs.  per  ihp  per  hour.  A  Mon- 
arch safety  stop  was  furnished  with  the  engine  and  op- 
erates if  the  speed  exceeds  1 10  r.  p.  m. 

The  generator  has  a  revolving  armature,  and  is  guar- 
anteed to  develop  500  kw  continuously  at  380  volts,  with 
an  efficiency  of  94  per  cent,  and  750  kw  for  two  hours  with 
an  efficiency  of  94.5  per  cent.  The  full-load  current  is  750 
amps,  per  phase.  The  regulation  of  the  generator  is  8  per 
cent  when  the  power  factor  is  100  per  cent  and  the  speed 
constant.  For  continuous  running  with  power  factor  of  90 
to  100  per  cent  the  temperature  rise  is  guaranteed  not  to 
exceed  40  degs.  C.  above  a  room  temperature  of  25  degs. 
C.  The  weight  of  the  armature  is  21,000  lbs.,  and  of  the 
complete  machine  74,000  lbs.  The  exciter  for  this  machine 
is  driven  by  belt  from  a  countershaft  in  the  basement, 
which  is  in  turn  driven  from  the  main  shaft  of  the  engine. 

The  exhaust  steam  from  each  of  the  above  engines 
passes  into  a  j\  in.  x  15  in.  x  20  in.  x  15  in.  jet  condenser 
with  vertical  cross-compound  air  pump.    Both  of  these 
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condensers  were  furnished  by  the  W.  H.  Blake  Steam 
Pump  Company,  of  Fitchburg,  Mass. 

For  the  purpose  of  lighting  the  power  house,  and  also 
the  car  house  when  the  railway  unit  is  out  of  service,  there 
was  installed  in  the  power  house  a  small  direct-connected 
set  consisting  of  a  30-kw,  500-550  volt  Holtzer-Cabot  gen- 
erator and  a  10  in.  x  10  in.  McEwen  engine. 

ROTARY  CONVERTER 

In  a  corner  of  the  engine  room  is  located  a  250-kw, 
three-phase,  25-cycle  Westinghouse  synchronous  con- 
verter, rated  at  420  amps,  at  600  volts  on  the  direct-current 
side.  Its  starting  motor  is  mounted  on  the  same  shaft. 
When  driven  from  the  alternating-current  side  the  con- 
verter is  self-exciting;  when  driven  from  the  direct-cur- 
rent side  it  is  separately  excited  by  a  2.6  kw  Westinghouse 
belted  machine.  This  converter  and  those  in  the  sub-sta- 
tion have  a  full-load  efficiency  of  93  per  cent,  and  were  de- 
signed to  stand  an  overload  of  50  per  cent  for  two  hours 
without  injurious  heating.  During  a  continuous  run  the 
temperature  is  guaranteed  not  to  exceed  40  degs.  C.  rise 
above  a  room  temperature  of  25  degs.  C.  The  total  weight 
of  each  rotary  is  about  18,000  lbs. 

STEP-UP  TRANSFORMERS 

The  transformer  room  contains  six  100-kw,  25-cycle 
Westinghouse  oil-cooled,  step-up  transformers,  the  pri- 
mary of  each  being  wound  for  three-phase  current  at  380 
volts  and  the  secondary  for  three-phase  current  at  11,000 
volts.  Each  converter  has  a  full-load  efficiency  of  96.7  per 
cent  and  a  voltage  regulation  of  2.2  per  cent  when  the 
power  factor  is  100  per  cent.    Each  transformer  weighs 


2100  lbs.  without  case  or  oil  and  occupies  a  floor  space  51 
ins.  x  38  ins.  Directly  over  the  transformers  are  six 
"wooden  pole"  circuit  breakers,  rated  at  6000  volts  to  15,- 

000  volts  and  100  amps,  and  mounted  on  marble  bases  at- 
tached to  wooden  framing.  The  type  R  11,000-volt  light- 
ning arresters  are  placed  on  a  shelf  of  2-in.  planking  op- 
posite an  opening  communicating  with  a  wire  shelter  on 
the  outside  of  the  building.  This  shelter  contains  line  in- 
sulators supported  on  a  slate  slab. 

SWITCHBOARD 

The  entire  switchboard  and  equipment  was  also  fur- 
nished by  the  Westinghouse  Company,  and  is  made  up  of 
white  marble  panels  65  ins.  high,  with  sub-bases  25  ins. 
high  supported  by  an  iron  frame.  The  direct-current 
board  is  of  the  standard  railway  type  5  construction,  and 
includes  one  type  B  generator  panel  of  1200 amps,  capacity, 
two  type  F  feeder  panels,  each  of  600  amps,  capacity,  and 
one  type  C  rheostat  panel,  added  to  which  is  a  panel  for 
the  lighting  unit.  With  this  board  was  also  furnished  a 
1200-amp  tank  lightning  arrester. 
The  transmission  section  of  the  switchboard  matches  the 
earlier  railway  board  and  comprises  the 
following  panels:  One  generator  panel 
containing  three  1200-amp.,  380-volt,  sin- 
gle-pole, single-throw,  washer  type  main 
switches;  one  ammeter  with  1200-amp. 
scale ;  two  voltmeters  on  swinging  bracket, 
integrating  wattmeter,  circuit  breaker, 
etc.;  one  exciter  panel,  one  alternating- 
current  rotary  converter  panel  with  one 
600-amp.,  380-volt,  washer  type  main 
switch,  phasing  lamps,  switches  for  start- 
ing motor  and  necessary  connections;  one 
direct-current  rotary  converter  panel  on 
which  are  mounted  one  main  quick-break, 
two-pole,  600-amp.,  600-volt  switch ,  one 
ammeter  with  1000-amp.  scale,  integrating 
wattmeter,  circuit  breaker,  and  other  apparatus  and  con- 
nections. The  high-voltage  switches  and  lightning  ar- 
resters are  located  in  the  transformer  room. 

TRANSMISSION  LINE 

The  wire  used  in  the  three-phase  transmission  line  is  No. 

1  bare  copper  carried  on  Locke  No.  3  brown  porcelain  in- 
sulators. These  insulators  are  of  the  triple-petticoat  type 
and  are  guaranteed  for  a  working  pressure  of  15,000  volts, 
with  a  factor  of  safety  of  at  least  two.  For  nearly  the  en- 
tire distance,  about  12  miles,  the  wires  are  strung  on  the 
railway  pole  line.  The  upper  cross-arm  carries  two  of  the 
transmission  wires  and  the  middle  arm  carries  the  neutral 
wire,  while  on  the  third  arm  are  the  feeders.  All  of  these 
wires  are  strung  on  the  outer  side  of  the  poles.  On  the 
trestles  the  arms  are  bracketed  low  enough  on  the  poles 
to  avoid  a  material  change  in  the  grade  of  the  line. 

SUB-STATION  EQUIPMENT 

The  entire  equipment  installed  in  the  sub-station  is  of 
Westinghouse  manufacture.  Six  100-kw,  25-cycle,  oil- 
cooled  step-down  transformers,  with  three-phase  primaries 
and  secondaries  transforming  from  1 1,000 volts  t0  38ovolts. 
occupy  one  side  of  the  station.  These  transformers  are 
similar  to  those  installed  in  the  power  house.  The  high- 
tension  circuit  breakers  are  supported  on  a  frame  above 
the  transformers.  At  the  opposite  side  of  the  room  are 
two  250-kw,  three-phase,  25-cycle  rotary  converters  which 
deliver  current  to  the  feeder  system  at  a  pressure  of  600 
volts.  These  rotaries  are  similar  in  all  respects  to  that  in 
the  main  station  and  have  the  same  overload  and  heating 
guarantees. 
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At  the  rear  of  the  room  is  a  white  marble  switchboard 
of  five  panels,  as  follows:  Two  alternating-current  syn- 
chronous converter  panels,  each  containing  one  three-pole, 
single-throw  main  switch,  ammeter  with  900-amp.  scale, 
switch  for  starting  motor,  voltmeter  on  swinging  bracket 
and  other  necessary  apparatus  and  connections;  two  di- 
rect-current synchronous  converter  panels,  on  each  side  of 
which  are  mounted  one  600-amp.,  600-volt,  two-pole 
switch;  one  1000-amp.  ammeter,  integrating  wattmeter, 
circuit  breaker,  etc.,  with  the  two  600-volt  voltmeters 
mounted  on  a  swinging  bracket;  and  finally  one  direct- 
current  feeder  panel  containing  two  600-amp.,  600-volt, 
single-pole,  single-throw  switches, two  ammeters  with  800- 
amp.  scales,  circuit  breakers,  lightning  arresters  and  two 
600-amp.  feeders  controlled  by  each  panel. 

ROADBED  AND  TRACK 

Between  Hancock  and  Laurium,  and  on  the  Wolverine 
branch,  the  road  runs  over  a  private  right  of  way,  which  is 
enclosed  by  a  wire  fence.  The  construction  is  of  the  steam 
railroad  type  except  that  cuts  are  avoided,  the  ties  being 
laid  on  an  embankment  which  is  in  no  place  less  than  3  ft. 
above  the  level  of  the  surrounding  country.  As  the  char- 
acter of  the  surface  is  rolling,  many  moderate  grades  are 
introduced  which  could  otherwise  have  been  avoided,  but 
it  is  now  seen  that  the  road  would  have  been  unable  to  op- 
erate between  towns  during  some  of  the  heavy  snowstorms 
if  cuts  had  been  made.  These  would  have  invited  the  col- 
lection of  large  drifts  which  could  have  been  removed  with 
difficulty;  but  it  is  a  comparatively  easy  matter  to  clear 
the  raised  tracks.  In  many  places  the  wind  sweeps  the 
rails  clean. 

In  building  the  embankment  there  were  used  115,342 
cu.  yds.  of  earth,  68,000  cu.  yds.  of  earth  and  gravel  and 
38,196  cu.  yds.  of  broken  rock.  Between  Boston  Crossing 
and  the  sub-station  two  large  swamps  were  encountered 
which  necessitated  a  large  amount  of  rock  filling  and  ditch- 
ing, and  in  many  places  the  right  of  way  was  cut  through 
the  virgin  forest. 

The  Michigan  Railroad  Commissioners  have  no  power 
to  grant  crossings  with  main  lines  of  steam  roads  except 
on  highways,  and  then  not  at  grade,  which  caused  a  change 
in  the  original  plans  of  the  company,  which  provided  for 
grade  crossings.  In  compliance  with  the  law,  five  wooden 
trestles  clearing  the  steam  railroad  tracks  by  23  ft.  were 
built  where  main  lines  were  to  be  crossed,  thus  introducing 
several  short  8  per  cent  grades.  The  Portage  Lake  bridge 
and  several  of  the  township  bridges  had  to  be  strengthened 
in  order  to  bear  the  additional  weight  of  the  cars. 

Except  on  the  county  bridge,  where  girder  rails  were 
used  on  account  of  the  planking,  the  road  was  laid  through- 
out with  30-ft.  60-lb.  T-rails  with  A.  S.  C.  E.  section.  The 
spikes  used  are  ins.  x  9-16  ins.  The  angle-bars  are 
extra  heavy,  24  ins.  in  length,  with  four  bolts.  The  Penn- 
•  sylvania  and  Illinois  steel  companies  furnished  the  track 
materials.  The  rails  were  laid  on  native  cedar  ties  spaced 
2  ft.  on  centers.  In  the  towns  6-in.  x  6-in.  x  7-ft.  ties  were 
used,  and  in  the  interurban  sections  6  in.  x  6  in.  x  8-ft. 
The  first  portion  of  the  track  to  be  laid  was  bonded  with 
American  Steel  &  Wire  Company  concealed  bonds,  but 
on  the  later  work  the  Clark  bond,  furnished  by  the  Chase- 
Shawmut  Company,  of  Boston,  was  used. 

OVERHEAD  CONSTRUCTION 

The  overhead  construction  is  of  the  top-guy  flexible 
bracket  type,  strung  with  No.  00  trolley  wire  throughout. 
The  only  portion  of  the  line  where  double  trolley  wire  was 
installed  is  on  the  3-mile  grade  in  Hancock.  The  well- 
known   West   End  hangers   with   soldered   ears  were 


used.  The  wooden  poles  are  native  cedar  35  ft.  high 
with  8-in.  top  and  carry  three  cross-arms  for  the  transmis- 
sion and  feed  wires.  In  the  various  towns  where  double 
track  is  laid  the  span  wires  are  carried  on  iron  poles,  about 
300  of  which  were  erected.  All  of  the  bare  copper  wire 
used  by  the  road  was  made  by  a  local  firm,  the  Tamarack- 
Osceola  Copper  Manufacturing  Company.  The  feeder  in- 
stallation consists  of  about  35  miles  of  No.  0000  triple- 
braided  copper  wire. 

ROLLING  STOCK  AND  EQUIPMENT 

The  company  operates  sixteen  closed  cars,  all  of  which 
have  straight  sides  and  vestibules  with  folding  doors,  and 
the  majority  of  which  have  "steam  car"  roof  with  the  mon- 
itor extending  over  the  platform.  As  the  summer  season 
is  of  short  duration  open  cars  are  little  needed.  The  win- 
dows of  the  closed  cars  are  extra  wide  and  low,  and  by 
lowering  both  sashes  the  advantages  of  open  cars  are  ob- 
tained without  additional  expense.  The  long  cars  are 
equipped  with  two  trolley  poles. 

Of  the  eight  30-ft.  cars  built  by  the  Laconia  Car  Com- 
pany Works,  two  have  longitudinal  seats  and  six  are  of  the 
cross-seat,  center-aisle  type.  All  of  them  are  mounted  on 
Peckham  double  trucks  and  are  equipped  with  the  Ameri- 
can Electric  Heating  Corporation's  heaters. 

The  other  cars  are  of  Brill  manufacture.  Four  of  these 
have  bodies  29  ft.  4f  ins.  long,  measure  38  ft.  8f  ins.  over 
vestibules  and  are  mounted  on  Brill  27-G  trucks.  Twenty 
No.  42  Wheeler  seats,  upholstered  with  rattan,  provide  for 
the  seating  of  forty  passengers.  The  remaining  four  cars 
measure  20  ft.  8  ins.  over  the  corner  posts  and  30  ft.  over 
the  vestibules,  and  are  mounted  on  Brill  21-E  single 
trucks.  The  seats  in  these  cars  run  lengthwise  and  are 
upholstered  with  cane.  The  Brill  cars  have  Simplex 
heaters. 

The  motors  are  G.  E.-67,  the  four-motor  equipments 
having  K-6  controllers  and  the  double  equipments  K-10 
controllers.  At  500  volts  these  motors  develop  38  hp,  the 
output  being  based  on  the  G.  E.  standard  rating.  The 
weight  of  the  complete  motor  is  2385  lbs  and  of  the  gear 
and  case  285  lbs. 

All  cars  are  provided  with  the  Standard  Traction  Brake 
Company's  air  brake  equipments,  designed  for  a  maximum 
speed  of  30  m.  p.  h.  and  an  average  speed  of  20  m.  p.  h. 
The  compressors  of  four  of  these  equipments  are  of  the 
independent  motor-driven  type,  while  the  remainder  are 
axle-driven. 

The  company's  rolling  stock  also  includes  one  Ruggles 
rotary  snowplow,  three  Taunton  heavy  nose  plows,  three 
two-wheel  "walkaway"  snow  scrapers  and  eight  construc- 
tion cars  of  the  Western  side-dumping  type.  The  trouble 
department  has  at  its  disposal  two  one-horse  Trenton  fold- 
ing tower  wagons. 

The  road  was  completed  as  far  as  Boston  in  October, 
1900,  and  operation  of  this  section  was  begun  early  in  No- 
vember. The  following  summer  the  line  was  completed 
and  the  transmission  plant  installed,  the  operation  of  the 
entire  system  beginning  in  September,  1901.  The  com- 
pany's business  has  been  excellent,  and  in  order  to  handle 
the  summer  travel  it  is  probable  that  some  of  the  rolling 
stock  will  be  equipped  with  a  multiple-control  system  so 
that  two-car  trains  can  be  run. 

The  officers  of  the  Houghton  County  Street  Railway 
Company  are  as  follows:  F.  J.  Bawden,  president;  W.  O. 
Chapman,  vice-president;  H.  B.  Sawyer,  treasurer;  A.  H. 
Warren,  assistant  treasurer;  E.  Wadsworth,  secretary:  J, 
H.  Oakley,  manager  and  superintendent.  The  general 
managers  of  the  road  are  Stone  and  Webster,  of  Boston, 
Mass. 
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STREET  RAILWAY  ACCOUNTING 


CONDUCTED  BY  J.  F.  CALDERWOOD,  COMPTROLLER  TWIN  CITY 
RAPID  TRANSIT  COMPANY  AND  MEMBER  INSTITUTE 
OF  SECRETARIES  OF  LONDON 


"There  is  not  a  science  or  class  of  men  on  whom  the  business  of  the  world 
is  more  dependent  than  the  science  of  accounts  and  accounting." — Andrew 
Carnegie. 


The  Accounting  Department 


The  writer  was  requested,  not  only  by  street  railway  ac- 
countants, but  by  managers,  to  induce  someone  to  fill  a 
want  in  the  field  of  journalism  by  establishing  a  journal  de- 
voted exclusively  to  street  railway  accounts  and  account- 
ing. 

Believing  that  such  an  object  could,  for  the  present,  at 
least,  be  best  served  by  securing  the  co-operation  of  one  of 
our  leading  journals  devoted  to  the  interests  of  street  rail- 
ways in  general,  the  writer  took  the  matter  up  with  the 
Street  Railway  Journal,  and  a  satisfactory  arrange- 
ment has  been  made  to  set  aside  the  needed  space  to  be  de- 
voted exclusively  to  matters  pertaining  to  street  railway 
accounts  and  accounting. 

1  he  writer  has  secured  the  co-operation  of  such  leading 
accountants  as  C.  N.  Duffy,  of  the  Chicago  City  Kan- 
way;  li.  L,.  Wilson,  of  the  Pioston  Elevated  Railway  ;  VV.  P  . 
Ham,  ui  tlie  Washington  1  raction  Company;  W.  G.  Ross, 
ot  the  Montreal  Street  Railway  Company ;  E.  E.  Smith,  ol 
tiie  Union  1  raction  Company;  Pi.  L..  Mackay,  ul  tlie  Mil- 
waukee .Railway,  Laglit  &  Power  company  and  president  ot 
tlie  Street  Railway  Accountants  Association  01  America; 
W.  B.  Brock  way,  ol  the  i\ew  Orleans  &  Carrollton  Rail- 
way, secretary  and  treasurer  ot  the  street  Railway  Ac- 
countants Association  01  America,  and  many  others  who 
will,  111  tnese  columns,  contribute  on  matters  ot  interest 
m  connection  with  accounting  in  general  and  street  railway 
accounting  in  particular. 

The  writer  would  be  glad  to  receive  inquiries  from  any- 
one on  any  subject  pertaining  to  street  railway  accounting. 

The  writer  will,  with  each  issue,  publish  the  methods  of 
handling  the  details  of  the  different  departments  of  the 
company  with  which  he  is  connected.  This  is  not  done 
with  the  idea  that  our  system  is  any  better  than  many 
others,  but  with  the  thought  that  such  a  course  will  suggest 
points  for  discussion,  and  thereby  bring  out  the  most  pro- 
gressive ideas. 

Inquiries  from  managers  are  especially  invited.  They  are 
t  he  ones  who  are  continually  meeting  new  conditions.  The 
question  as  to  how  they  can  best  meet  these  questions  they 
can  best  answer,  but  it  is  for  the  accountants  to  say  which 
can  be  done  with  the  least  expense;  for  in  the  end  the  wis- 
dom of  every  new  idea  or  change  in  policy  must  meet 
and  stand  the  test  of  economy.  J.  F.  Calderwood. 



The  fundamental  principles  of  accounting  are  compar- 
atively simple.  The  art  lies:  First,  in  the  adaptation  of  the 
principles  to  the  varied  classes  of  business,  and  to  such  an 
understanding  of  the  business  that  the  diversified  interest 
will  clearly  and  accurately  set  forth  the  real  facts;  second 
to  the  preparation  of  statistical  information  that  the  true 
condition  of  the  business  may  be  presented  in  a  clear  and 
concise  manner. 


The  Modern  Accountant 


BY  J.  F.  CALDERWOOD 

In  the  world  of  accounts  there  abide  these  four — the 
clerk,  the  bookkeeper,  the  auditor,  the  accountant — -but 
the  greatest  of  these  is  the  accountant. 

The  clerk  transcribes  ;  the  bookkeeper  produces  balances  ; 
the  auditor  sees  that  the  books  agree  with  the  facts;  the 
accountant  produces  from  the  books  and  from  a  study  of 
the  business  factors  behind  them,  a  foundation  for  profitable 
investment  and  successful  management. 

The  clerk  is  a  copyist ;  the  bookkeeper  is  a  routine  com- 
piler of  records;  the  auditor  is  an  inspector  of  books  and  a 
verifier  of  the  records  with  the  facts ;  the  accountant  deals 
with  the  facts  themselves  that  are  booked  and  audited. 
He  is,  first,  an  analyst  of  records,  and  second,  a  synthesist 
of  the  facts  and  factors  of  production  and  distribution. 

The  clerk  may  be  more  than  a  mere  copyist ;  he  may  be 
a  bookkeeper.  The  latter  may  be  more  than  a  keeper  of 
records ;  he  may  have  an  intelligent  knowledge  of  the  busi- 
ness of  which  the  books  are  the  photographic  history.  The 
auditor  may  be  more  than  a  supervisor  and  verifier,  indeed 
he  is  often  the  accountant  with  initiative  genius,  the  finan- 
cial adviser,  the  "Napoleon  of  finance."  In  each  of  these 
giving  service  beyond  the  routine  sphere  assigned  to  him 
is  a  candidate  for  deserved  promotion. 

As  an  analyst  of  records,  the  accountant  may  begin 
Ids  work  where  the  clerk,  bookkeeper  and  auditor  left  off. 
As  a  synthesist  of  business  facts  and  factors,  the  accountant 
may  have  antedated  both  bookkeeper  and  auditor ;  indeed, 
he  may  have  been  on  the  ground  before  there  were  books, 
or  plant,  or  investment.  His  examination  may  have  been 
the  foundation  of  all.  His  judgment  may  have  originated 
the  bookkeeping  system  which  the  bookkeeper  kept  and 
the  auditor  verified.  His  advice  may  have  been  responsible 
for  the  system  of  management  which  produced  the  business 
facts  afterward  booked  and  audited. 

After  the  bookkeeper  and  auditor  have  compiled  and  veri- 
fied their  records,  the  accountant's  work  begins  again.  He 
may  use  their  work  as  a  foundation  upon  which  to  erect 
the  coming  year's  business,  or,  he  may  proceed  to  knock 
and  tear  to  pieces  the  product  of  their  workmanship 
Again,  he  may  find  that  the  facts  not  contained  in  the 
books  are  of  more  vital  business  import  than  the  facts  that 
are  booked.  He  may  read  between  the  lines;  he  may  see 
facts  that  are  concealed.  He  must  familiarize  himself  with 
facts  that  cannot  be  booked — the  physical  condition  of  the 
plant,  the  adaptability  of  the  plant  to  the  requirements;  the 
character  of  the  management,  the  personnel  of  the  working 
force,  the  system  and  methods  of  management,  bookkeep- 
ing and  financiering. 

The  accountant  may  arrive  at  a  result  the  opposite  of 
that  shown  in  the  balance  sheet  of  the  bookkeeper  and 
auditor.  His  analysis  of  "Assets"  may  disclose  defunct  * 
notes  and  worthless  accounts,  etc.  His  examination  of 
"Stock  on  Hand"  may  bring  to  light  superannuated  debris 
which  time,  invention,  fashion  and  modern  custom  have 
robbed  of  value.  This  is  a  feature  that  has  to  be  carefully 
considered  in  "Stock  in  Hand"  in  connection  with  street 
railway  operation.  His  inspection  of  the  facts  behind  the 
asset  items  "due  from  auxiliary  companies"  may  show 
losses  entailed  by  those  companies,  a  vital  drain  instead  of 
an  asset  "A."  His  scrutiny  of  the  "Liabilities"  items,  such 
as  "Accounts  Accrued"  and  "Accounts  and  Notes  Pay- 
able," may  show  that  the  concern  is  sadly  in  arrears  ancl 
unable  to  meet  current  obligations  and  expenses.  The  lia- 
bility items,  "Accounts  Payable"  and  "Bills  Payable,"  may 
prove  to  be  "quick  liabilities"  which  imply  a  receivership; 
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while,  on  the  other  hand,  the  offsetting  asset  item,  "Ac- 
counts Receivable,"  may  stand  for  long-time  or  outlawed 
accounts  and  "dead  horses."  His  examination  of  the  sur- 
plus account  may  show  a  padding,  or  that  items  have  been 
charged  to  this  account  directly  that  should  have  been 
charged  against  revenue  in  the  monthly  or  yearly  state- 
ments; that  the  so-called  "Reserve  Accounts"  show  items 
charged  to  this  account  that  should  have  been  charged 
directly  to  the  cost  of  operation;  that  profits  have  been 
credited  and  dividends  declared  and  the  physical  condition 
of  the  property  allowed  to  deteriorate. 

On  the  other  hand,  the  accountant  may  find  that  the 
records  accurately  reflect  the  true  condition  or  facts  for 
which  they  stand,  but,  nevertheless,  cannot  be  relied  upon 
for  investment  and  future  successful  management,  because 
the  facts  themselves  are  exceptional,  fluctuating,  or  of  tem- 
porary duration.  The  large  volume  of  profits  may  be  due 
to  a  sudden  boom  in  selling  prices,  or  to  an  exceptional 
bargain  in  the  purchase  of  raw  material.  The  splendid 
showing  of  gross  earnings  may  be  due  to  abnormal  con- 
ditions or  to  a  temporary  monopoly  which  competition  or 
public  policy  may  bring  to  an  untimely  end.  The  phe- 
nomenally low  record  of  operating  expenses  may  be  due 
to  the  failure  to  provide  for  depreciation  and  maintenance, 
or  because  the  expenditures  for  maintenance  were  charged 
to  capital  account  instead  of  to  operating  expenses.  The 
large  income  balance  may  have  resulted  from  the  revenue 
derived  from  other  securities  owned  or  the  manipulation 
of  the  securities  of  subsidiary  companies,  instead  of  from 
operation  of  the  business,  and  the  surplus  shown  or  divi- 
dends paid  may  not  have  been  earned. 

In  short,  the  accountant  must  go  behind  the  books  and 
study  the  business  which  they  record;  and  he  must  look 
yet  again  and  study  the  men  behind  the  business.  In  the 
world  of  accounts  he  is  at  once  industrial  expert  and 
physiognomist,  reporter  and  detective,  historian  and 
prophet.  He  deals  with  the  book  equation,  the  business 
equation,  the  personal  equation.  He  must  know  records, 
things,  men.  He  may  ascertain  that  the  only  valuable 
asset  of  a  corporation  is  future  expectation  or  good  will, 
or  that  the  one  productive  factor  in  the  business  is  the  un- 
tiring genius  of  a  manager  who  conquers  all  obstacles; 
that  he  is  a  "Napoleon"  of  the  business  under  his  control, 
yet  his  organization  is  such  that  should  he  sever  his  con- 
nection the  business  would  be  embarrassed. 

The  accountant  must  be  a  student  of  markets,  of  bank- 
ing, of  investment.  He  knows  that  capital  competes  with 
capital  for  safe  investment,  and  that  whatever  strengthens 
the  security  lowers  the  rate  upon  the  loan  and  thereby  in- 
creases the  margin  of  profit  for  dividends. 

The  movements  of  the  market,  the  opinions  of  the  in- 
vestor, the  requirements  of  the  banker,  the  interests  of  the 
business  managed,  as  well  as  the  character  of  the  latter, 
must  receive  the  accountant's  close  study. 

The  accountant  should  know  something  of  law — com- 
mercial law,  corporation  law,  the  law  of  ultra  vires,  the  law 
of  contracts,  tax  laws,  franchise  laws,  constitutional  law 
relating  to  legislative  powers  and  the  rights  of  property — ■ 
and  he  must  know  something  of  the  validity  of  legal  in- 
struments and  the  validity  of  titles.  Take  municipal  in- 
vestments. Municipal  bonds  are  amply  secured,  as  they 
ordinarily  do  not  exceed  from  1  per  cent  to  10  per  cent  of 
the  assessed  valuation  of  the  taxable  property  of  the  city, 
county,  village  or  school  district  which  issue  them.  The 
danger  is  in  the  validity  of  the  bond  issues.  The  average 
State  Legislature  is  called  upon  biennially  to  pass  a  score 
or  more  of  local  "curative  acts"  to  validate  and  legalize  the 
bond  issues  or  other  financial  ac  ts  of  certain  cities,  counties, 
townships,  villages  and  school  districts,  whose  officers 


acted  in  ignorance  or  careless  non-compliance  with  the 
laws.  As  a  student  of  tax  laws,  the  accountant  should 
know  not  only  the  laws  which  exist,  but  those  which  ought 
to  exist  for  the  best  interests  of  business  and  property.  He 
should  know  enough  of  constitutional  and  franchise  law 
to  know  whether  the  charter  of  the  company  for  whom  he 
is  acting  has  a  copper-bottomed  exclusive  franchise  or 
merely  a  license  which  hangs  on  the  whims  or  caprices  of 
the  public  and  its  chosen  representatives.  He  should  know 
enough  of  corporation  law  to  know  whether  the  company 
and  its  officials  are  acting  within  their  legal  and  charter 
powers,  and  whether  the  meetings  of  stockholders  and  di- 
rectors were  regularly  and  properly  convened  and  the  min- 
utes are  in  regular  form.  He  should  know  enough  of  legal 
principles  and  of  popular  sentiment  to  judge  whether  (lie 
company  may  be  swamped  within  the  year  by  a  vital  de- 
cision of  the  courts  or  by  an  avalanche  of  hostile  legisla- 
tion. 

The  successful  accountant  must  be  a  student,  not  only  of 
business,  but  of  public  affairs  and  public  opinion.  Legis- 
lation, taxes,  franchises,  public  contracts,  public  improve- 
ments, executive  policy,  political  principles,  party  ascend- 
ancy, the  press  and  public  sentiment,  are  all  business 
factors  demanding  his  study.  He  must  be  a  student  of 
civilization  and  its  forces.  The  value  of  the  real  estate 
mortgage  relies  upon  the  prosperity  of  the  community, 
just  as  the  value  of  the  railroad  mortgage  depends  upon 
the  volume  of  transportation  business,  and  both  rest  upon 
population  and  the  progress  of  civilization.  The  earning 
power  and  spending  power  of  the  public  is  the  most  vital 
factor  in  determining  the  value  of  any  business  property, 
and  is  the  most  important  measure  of  the  security  of  its 
stocks  and  bonds  for  investment.  The  prosperity  and 
progress  of  the  community  is  the  measure  of  the  value  of 
the  business,  good  will  or  franchise. 

In  short,  the  up-to-date  accountant  is  an  economist.  He 
is  a  practical  working  economist.  He  is  to  private  and  cor- 
porate finance  what  the  political  economist  is  to  public 
affairs;  and  he  is  more.  He  deals  with  the  things  he  studies. 
His  work  is  on  life's  busy  stage,  and  not  on  paper  only 
He  deals  with  material  things,  instead  of  theories.  He 
studies  men  in  place  of  abstractions.  He  is  an  economist 
of  the  inductive  school.  He  handles  applied  finance  and 
comes  against  industry,  trade  and  traffic  in  the  concrete. 
He  should  know  the  personnel,  the  physical  machinerv, 
the  working  methods',  the  raw  material  and  the  finished 
products  of  the  mills,  mines,  mercantile  institutions,  finan- 
cial houses  and  transportation  systems  which  carry  on  the 
world's  work. 

The  accountant,  like  the  political  economist,  should  be 
a  student  of  economic  principles.  Both  are  students  of 
population  trend,  of  inventions  and  processes,  of  soil  and 
climate,  of  crops  and  bank  deposits,  of  milling  and  mining, 
of  trade  and  transportation.  But  the  one  is  a  student  of 
the  facts  and  principles  of  economics  in  order  to  produce 
literature,  the  other  to  produce  interest  payments  and  divi- 
dends. The  study  of  the  one  results  in  intellectual  inspira- 
tion and  training,  of  the  other  in  wages,  products  and  bills 
receivable.  The  mission  of  the  one  is  educational,  of  the 
other  industrial  and  commercial.  The  goal  of  the  political 
economist  is  culture,  of  the  accountant  work  and  wealth. 
The  political  economist  is  the  accountant  in  the  field  ot 
literature.  The  accountant  is  the  economist  in  the  world 
of  finance. 

The  Old  World  has  given  us  great  economists  and  great 
accountants;  but  New  World  conditions  cannot  blindly 
accept  either.  European  conditions  are  crystallized  into 
hard  and  fast  customs,  fixed  by  class  distinctions  and  hard- 
ened into  ruts.    American  conditions  are  influx.  Our 
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civilization  is  fluid.  The  prairie  dog  village  of  yesterday  is 
to-day's  metropolis.  The  Indian  trail  has  become  a  trans- 
continental traffic  route.  The  Great  American  Desert  has 
been  converted  into  the  bread  basket  of  the  universe.  Con- 
sequently, American  values  rest  on  a  different  basis  from 
European  values.  European  values  rest  on  the  past; 
American  values  upon  the  future.  The  value  of  a  real 
estate  site  depends  upon  what  the  population  around  it  is 
going  to  be  to-morrow.  The  value  of  a  franchise  or  of  a 
railroad  bond  depends  upon  to-morrow's  human  tide  and 
traffic.  The  European  accountant  may  find  it  sufficient  to 
deal  with  the  facts  of  to-day  and  the  records  of  yesterday; 
but  the  American  accountant  must  consider  not  only  yes- 
terday and  to-day,  but,  most  of  all,  the  promises  and  ex- 
pectations of  to-morrow.  He  must  study  business  ex- 
pectancy, as  the  underwriter  studies  life  expectancy.  He 
must  deal  with  prophecy  as  well  as  with  history.  He  must 
not  only  dig  in  the  mold  of  the  past,  but  draw  aside  the 
veil  of  the  future.    The  American  accountant  has  greater 
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problems  to  solve  than  the  European  accountant.  He 
should  become  more  expert,  for  the  conditions  are  more 
diversified  and  the  laws  governing  corporations  are  not 
as  rigid  in  America  as  in  European  countries. 

It  is  apparent  from  the  foregoing  that  the  accountant 
has  a  field  and  a  mission  worthy  of  his  ambition  in  this  day 
of  trusts,  mergers,  great  combinations  and  a  tendency  to 
overcapitalize  and  inflate  values  and  promote  schemes 
simply  for  the  benefit  of  the  promoters.  Wherever  in  the 
world  there  is  credit  that  requires  security,  wherever  there 
is  work  that  needs  direction,  wherever  there  is  capital  that 
needs  investment,  there  the  accountant  has  a  field  and  a 
mission.  What  the  architect  is  to  the  builder,  what  the 
lawyer  is  to  the  client,  what  the  physician  is  to  the  patient, 
what  the  priest  is  to  the  parishioner,  what  the  trainer  is  to 
the  aspirant  for  honors — that  may  the  up-to-date  account- 
ant be  to  the  business  with  dividends  to  meet,  to  the 
capitalist  who  seeks  investment,  to  the  employer  with 
wages  to  pay,  to  the  business  man  in  straits,  to  the  am- 
bitious moneymaker  without  expert  training  whatever  in 
his  financial  field. 


Show  me  the  manager  who  is  not  in  sympathy  with  an 
up-to-date  system  of  accounting,  and  who  does  not  make 
a  careful  comparison  and  analysis  of  the  statistics  that  enter 
into  the  expense  and  revenue  accounts,  and  I  will  show  you 
a  failure. 


From  the  Conductor  to  the  Bank;  with  the  Passenger 
Earnings  of  the  Twin  City  Rapid  Transit  Company 

The  Twin  City  Rapid  Transit  Company  maintains,  on  its 
system,  eight  stations,  and  at  each  station  there  is  a  day  and 
a  night  clerk.   The  conductors  settle  with  the  station  clerks 
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for  the  amount  of  cash  called  for  by  their  respective  trip 
sheets  at  the  end  of  each  relief.  (See  form  i ) . 

The  transfers  and  tickets  are  turned  in  in  special  en- 
velopes at  the  end  of  each  trip.    (See  form  2.)  These 
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FORM  3 

transfers  and  tickets  are  not  handled  by  the  station  clerks, 
but  go  directly  to  the  auditor  of  receipts.  The  station  clerk 
receipts  for  the  amount  of  cash  called  for  on  the  conductor's 
trip  sheet  and  does  not  attempt  to  verify,  in  any  manner, 
this  amount  with  the  actual  amount  that  he  should  turn  in. 

The  money  is  rolled  in 
packages  by  the  clerks, 
each  denomination  be- 
ing separate  and  each 
package  marked  with 
the  name  of  clerk  who 
handles.  A  collector 
calls  at  each  station 
several  times  a  day, 
taking  the  cash  from 
the  clerk,  giving  a  re- 
ceipt for  the  money, 
which  is  taken  directly 
to  the  office  of  the  as- 
sistant  tr  easurer. 
(Forms  3  and  4.)  The 
clerk  at  the  station  lists 
the  amount  of  cash 
called  for  by  the  trip 
sheet  and  for  which  he 
has  receipted,  distributing  same  by  lines  and  by  cars  on 
sheets  especially  ruled  (form  5).  The  total  of  these  sheets 
should  agree  with  the  total  cash  delivered  to  the  collectors. 
The  listing  sheets,  together  with  the  trip  sheets,  are  sent 
directly  to  the  office  of  the  auditor  of  receipts.  The  regis- 
ters used  are  stationary,  affixed  to  the  end  of  the  car.  The 
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station  master  makes  a  report  at  the  beginning  and  close 
of  each  day's  business  of  the  state  of  each  register  of  each 
car  in  service,  and  these  are  sent  directly  to  the  office  of  the 
auditor  of  receipts.    (See  form  6.) 

The  assistant  treasurer  deposits  the  total  passenger 
earnings  of  the  preceding  day  in  the  bank  on  the  following 
day  before  12  o'clock.  The  auditor  of  receipts  checks  first 
the  register  reports,  the  beginning  number  of  the  current 
day  with  the  ending  number  of  the  previous  day.  These  re- 
ports are  then  extended  into  fares. 

The  contents  of  the  envelopes  (form  2)  containing  the 
tickets  and  transfers  are  checked  against  the  record  made 


The  cash  reduced  to  fares  plus  the  tickets  should  equal 
the  total  of  the  register,  as  indicated  by  the  register  report 
(form  6).  In  the  adjustment,  all  amounts  in  excess  of  the 
amount  necessary  to  adjust  the  total  amount  required  to 
balance  the  register,  Twin  City  Rapid  Transit  Co. 
are  returned  in   cash  daily  car  register  report. 

to  the  conductor  and  d««  

all  amounts  necessary   

to   meet   the  amount  

called  for  by  the  regis- 
ter report  are  collected  = 
from  the  conductors.  A  "•" 


 LINE. 


FORM  5 

by  the  conductor  on  the  face  of  the  envelope,  and  all 
differences  are  noted  on  the  back  of  the  envelope.  This  en- 
velope is  then  checked  against  the  amount  which  is  entered 
on  the  trip  sheet  (form  1 ) .  The  tickets  and  transfers  in  the 
envelopes  are  carefully  examined  to  see  whether  the  tickets 
are  regular,  and  also  that  all  transfers  are  correct  as  to 
date,  line,  etc. 

TWIN  CITY  RAPID  TRANSIT  COMPANY. 
SHORTAGE  SHEET. 


Auditor  of  Receipts  Daily  Report  
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transcript  of  these  adjustments  is  sent  to  the  assistant  treas- 
urer by  the  auditor  of  receipts,  who  makes  the  collection 
and  refund  (form  7).  At  the  close  of  the  month  a  state- 
ment is  rendered  by  the  auditor  of  receipts,  and  the  assistant 
treasurer  either  deposits  in  the  bank  or  has  a  voucher 
drawn  in  his  favor  which  adjusts  the  balances  of  the 
overages  and  refunds  with  the  conductors  and  leaves  the 


Creation  of  Reserve  Funds 


AUDITOR  OF  RECEIPTS 
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amount  deposited  in  the  bank  to  the  account  of  earnings 
exactly  the  same  as  the  total  passenger  earnings  for  the 
1  ik  >nlh. 

After  the  auditor  of  receipts  has  completed  his  check  and 
made  his  report  (forms  8  and  9)  of  the  earnings  and  ad- 
justments to  the  assistant  treasurer  and  comptroller,  his 
tabulations  of  the  earnings  sheets  (form  5),  together  with 
the  conductor's  trip  sheets  (form  1)  are  turned  over  to  the 
mileage  clerk,  who,  from  the  conductor's  trip  sheets,  com- 
putes the  mileage  and  completes  the  daily  report  (form  10). 

 ♦♦♦  


Responsibilities  of  an  Accountant 


When  you  consider  that  60  per  cent  of  the  property  of 
this  country  is  controlled  by  corporations,  that  the  investor 
in  the  different  classes  of  stock  receives  an  income  through 
the  distribution  of  dividends  on  the  various  classes  of 
stock,  you  can  judge  something  of  the  duties  and  respon- 
sibilities of  an  accountant. 

While  the  directors  pass  on  the  declaration  of  dividends, 
such  a  distribution  is  based  upon  true  exhibits  made  to  the 
directors  by  the  accountant.  In  some  cases,  the  task  of 
the  accountant  is  comparatively  easy.  In  others,  it  is  com- 
plex, especially  where  the  assets  are  of  an  exhausting  na- 
ture, such  as  mines,  lumber  lands,  etc. 

There  has  within  the  last  decade  been  a  marvelous  evo- 
lution in  the  methods  of  accounting,  the  same  as  there  has 
been  in  the  methods  of  conducting  business,  and  this  has 
produced  a  new  school  of  accountants.  Out-of-date  meth- 
ods of  accounting  are  as  injurious  to  a  property  as  out-of- 
date  methods  in  the  mechanical  department. 


BY  H.  C.  MACKAY. 
Comptroller,  Milwaukee  Railway  &   Light  Company,  and  President,  Street 
Railway  Accountants'  Association  of  America. 


Through  the  persevering  and  painstaking  efforts  of  the 
Street  Railway  Accountants'  Association  of  America,  and 
the  valuable  assistance  given  by  the  street  railway  papers  in 
presenting  the  results  of  their  labors,  the  operating  and 
accounting  departments  of  the  various  street  railway  sys- 
tems have  been  brought  into  such  intimate  relations  that 
the  benefits  of  uniform  methods  of  accounting  are  very  gen- 
erally understood  and  put  to  practical  use.  Statistical  com- 
parisons with  other  periods  and  other  systems  are  being 
carefully  worked  out  and  analyzed,  and  to  this  can  be  at- 
tributed many  suggestions  which  have  led  to  improved 
methods  whereby  earnings  have  been  increased  or  expenses 
reduced. 

There  is  a  factor,  however,  which,  up  to  the  present  time, 
has  received  very  little  attention  on  the  part  of  those  en- 
trusted with  the  direction  and  management  of  street  railway 
properties, at  least  it  is  rarelyshown  on  theirbalance  sheets, 
viz.,  an  adequate  provision  out  of  income  for  all  deprecia- 
tion of  way,  buildings,  machinery,  power  plants,  equip- 
ments, etc.,  and  that  before  anything  is  set  aside  for  divi- 
dends or  passed  to  a  surplus  account.  This  is  a  matter  that 
should  appeal  to  and  be  demanded  by  the  investing  public, 
for,  upon  it,  to  a  very  great  extent,  does  the  safety  of  the 
companies'  future  depend.  Depreciation  can  be  likened  to  a 
mortgage,  as  it  begins  to  take  effect  at  once,  and  is  always 
at  work  night  and  day,  and  no  amount  of  repairs  can  ever 
eliminate  it.  To  demonstrate  this  point,  let  us  assume  that 
no  provision  has  been  made  for  depreciation  of  way,  but 
instead,  all  repairs  have  been  made  as  soon  as  required,  the 
expense  having  been  charged  to  operating  expenses.  The 
road  has  been  in  operation  for,  say  fifteen  years,  and  during 
the  past  five  years  one-half  of  the  track  and  overhead  con- 
struction has  been  rebuilt.  Now  we  need  only  assume  that 
the  road  cease  operations  and  it  will  be  apparent  that  there 
is  a  very  great  depreciation,  in  spite  of  the  fact  that  it  was 
repaired  as  soon  as  necessary,  as  some  of  it  would  require 
rebuilding  within  the  coming  year,  the  life  of  the  other 
portions  being  greater,  but  in  every  case  there  would  be  a 
lesser  life  than  is  shown  by  the  ledger  or  new  value.  Of 
course  the  same  rule  is  applicable,  whether  operations  were 
suspended  or  not,  but  it  serves  to  better  illustrate  the  con- 
ditions of  the  property  and  its  depreciation. 

The  ordinary  operating  or  current  repairs  and  expenses 
should  not  be  passed  to  depreciation  account,  but  should 
be  charged  directly  to  maintenance.  Under  the  conditions 
usually  existing  in  large  cities,  the  life  of  the  track  will  not 
exceed  ten  or  twelve  years,  but  for  the  sake  of  argument, 
we  will  assume  it  to  be  fifteen  years,  provided  necessary 
repairs  were  promptly  made,  and  as  a  further  illustration 
we  will  assume  that  10  miles  of  road  were  built  and 
equipped,  an  equal  amount  being  constructed  every  year 
for  fifteen  years,  making  a  total  mileage  of  150  for  the  sys- 
tem. From  this  time  on  it  becomes  necessary  (in  addition 
to  making  the  current  repairs)  to  rebuild  at  least  10  miles  of 
track  every  year  in  order  to  retain  the  original  trackage, 
and  not  $1  of  this  heavy  expense  should  be  added  to 
property  account.  Experience  has  shown  that  the  cost  of 
keeping  up  the  current  repairs  to  way  and  rolling  stock  is 
approximately  the  same  as  is  the  depreciation  in  these  de- 
partments. 

True  costs  and  profits  cannot  be  shown  until  provision 
hasbeenmade  for  this  depreciation,  and  this  should  be  done 
by  charging,  monthly,  as  a  deduction  from  income,  a  sum 
sufficient  to  cover  same;  the  credit  passing  to  a  reserve 
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account,  this  in  turn  to  be  charged  with  the  renewal  or  re- 
placement. The  effect  of  this  method  is  to  distribute  over 
a  longer  period  of  time  (the  period  during  which  the  de- 
preciation is  going  on)  an  amount  sufficient  to  take  care 
of  the  renewals,  as  it  becomes  necessary  to  make  them.  As 
to  what  constitutes  a  sufficient  amount  no  set  rule  can  be 
given,  as  it  depends  upon  so  many  factors,  such  as  the  char- 
acter of  the  construction,  weight  of  rail  and  relative  weight 
of  rolling  stock,  volume  of  traffic,  frequency  and  speed,  cli- 
matic conditions,  etc.,  but  each  company  should  deter- 
mine from  a  careful  and  conservative  investigation  of  all 
the  factors  the  probable  life  of  all  its  property.  In  general,  I 
would  say  that  the  amount  set  aside  for  this  purpose  should 
be  sufficient,  together  with  the  amount  expended  in  ordinary 
or  current  repairs,  to  leave  the  property  in  as  good  or  better 
condition  at  the  end  of  each  year  during  a  long  period  of 
years,  as  at  the  beginning  of  any  year,  without  increasing 
the  capital  account,  except  for  actual  additional  equipment, 
track  or  property.  The  serious  mistake  made  by  most  prop- 
erties of  this  kind  is  owing  to  the  fact  that  for  several  years 
after  a  property  is  newly  constructed  and  put  in  operation, 
there  is  very  little  evidence  of  wear,  and  therefore  an  in- 
sufficient amount  provided  to  make  good  the  wear  that  com- 
mences in  all  departments  from  the  time  the  first  wheel  is 
turned  over. 

Provision  should  likewise  be  made  for  the  contingent 
liability  of  claims  for  injuries  and  damages,  a  liability  which 
no  road  is  free  from,  as  the  possibility  of  a  serious  and  ex- 
pensive accident  is  ever  present,  as  is  usually  the  unsettled 
claim. 

A  reserve  should  also  be  created  to  cover  all  uninsured 
fire  losses.  For  the  reason  that  the  liability  of  a  total  loss 
on  any  risk  is  considered  small,  and  there  being  fair  chances 
of  a  considerable  salvage  in  case  of  any  loss,  it  is  customary 
to  cover  an  insurable  property  from  80  per  cent  to  90  per 
cent  of  its  sound  value.  It  will  therefore  be  apparent  that 
there  is  a  contingent  liability  of  no  small  amount  which 
provision  should  be  made  for,  as  before  mentioned.  Not 
only  should  these  reserves  be  created,  but  an  amount  equiv- 
alent should  be  invested  in  safe  interest-bearing  securities 
and  placed  in  a  trust  fund  in  such  a  manner  that  they  are 
not  assignable  to  any  other  use.  A  further  safeguard,  par- 
ticularly applicable  to  all  systems  operating  under  limited 
franchises  is  a  provision  for  a  sinking  fund,  to  guarantee 
the  return  of  the  amount  invested  by  all  bond  and  stock- 
holders. 

Looking  at  the  question  of  accounting  from  the  stand- 
point of  an  investor  (and  by  investor  I  refer  to  one  who  is 
looking  for  a  safe  and  permanent  investment  upon  which 
will  be  realized  a  fair  return  in  interest,  and  100  per  cent 
of  the  principal,  if  required),  the  question  of  stability 
is  of  the  first  importance,  and  I  have  endeavored  to  show 
the  absolute  necessity  of  making  provisions  for  such  mat- 
ters as  are  sure  to  present  themselves  sooner  or  later.  As  a 
general  proposition  it  is  sooner  than  desired. 

There  is  no  doubt  but  that  the  street  railways  of  this 
country  are  paying  now  more  than  their  proportionate 
taxes,  and  yet  we  see  on  every  hand  the  evidences  of  at- 
tempts to  compel  them  to  shoulder  many  additional  bur- 
dens, by  either  an  increase  in  property  valuation  or  rate,  or 
by  indirect  taxation,  such  as  additional  charges  for  street 
paving,  street  lighting,  street  sprinkling,  snow  and  ice  re- 
moval, car  licenses,  gratuitous  transportation  of  city  em- 
ployees, etc.  This  agitation  is  due,  to  a  great  extent,  to  the 
erroneous  and  misleading  methods  of  accounting  which 
have  largely  prevailed,  and  which  still  to  a  large  extent 
exist.  Methods  which  seem  to  have  been  devised  for  the 
promoters'  interests,  and  from  which  statements  have  been 
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presented  of  excessive  and  likewise  incorrect  net  earn- 
ings, and,  in  the  writer's  opinion,  the  cry  of  municipal 
ownership  is  largely  due  to  this  same  cause,  and  would  not 
have  been  given  the  same  support  and  serious  considera- 
tion by  the  thinking  public  had  it  not  been  for  this  reason. 



Meeting  of  the  Street  Railway  Accountants  Association 

Notice  has  been  issued  by  W.  B.  Brockway,  secretary 
and  treasurer  of  the  Street  Railway  Accountants'  Associa- 
tion, for  the  meeting  of  the  sixth  annual  convention  of  the 
association  at  Detroit,  beginning  October  8.  The  head- 
quarters of  the  association  during  the  meeting  will  be  at 
the  Hotel  Cadillac,  and  the  convention  will  be  held  at  the 
same  time  as  the  annual  gathering  of  the  American  Street 
Railway  Association.  An  interesting  programme  is  be- 
ing prepared,  and  several  papers  have  already  been  prom- 
ised by  members  of  the  organization,  so  that  an  instructive 
and  interesting  meeting  is  assured. 

Mr.  Brockway  reports  that  the  association  has  gained 
in  membership  during  the  last  year  and  that  it  is  more 
representative  in  its  character  and  membership  than  ever 
before.  In  view  of  the  interest  that  is  being  taken  in  the 
organization's  work  it  is  probable  that  the  meeting  will  be 
very  largely  attended. 

 ♦♦♦ — 

The  compilation  of  statistics  is  expensive,  but  you  will 
find  that  the  keynote  of  success  with  our  modern  mercan- 
tile, manufacturing  or  transportation  companies  is  an  ac- 
curate knowledge  of  statistics;  especially  is  this  true  with 
our  up-to-date  methods  of  street  railway  operation,  where 
the  items  that  enter  into  the  cost  of  operation  are  so  num- 
erous and  varied. 

A  successful  manager,  by  an  analysis  of  his  accounts,  es- 
tablishes not  only  the  data  for  his  future  advancement,  but 
1 1  e  basis  of  an  increased  revenue  with  a  minimum  of  ex- 
pense. 

As  a  practical  illustration  of  the  necessity  of  careful 
scrutiny  on  the  part  of  an  accountant,  I  quote  the  following 
from  the  Wall  Street  Journal  of  March  26,  1902: 

Among  the  assets  was  one  entitled  "Bonds  and  Stocks  Owned," 
being  a  total  of  $2,347,364.  The  composition  of  this  item  was  ap- 
parently as  follows : 

Evansville  &  Ind.  stock  (par  value)   2,000,000 

Miscellaneous  stocks   133.500 

West  Jackson  Hill  stock   134,956 

Evansville  &  Indianapolis  stock,  therefore,  is  taken  at  par  and 
so  carried  as  an  asset.  This  company  has  not  earned  a  surplus 
over  its  charges  since  1893,  and  last  year  the  deficit  as  stated  in  the 
income  account  was  over  $86,000.  It  is  fair  to  say,  therefore,  that 
the  stock  is  practically  worthless,  and  it  is  very  obvious  that  the 
assets  of  the  Evansville  &  Terre  Haute  Company  are  over- 
stated in  the  balance  sheet  to  the  extent  that  Evansville  &  Indian- 
apolis stock  is  overvalued  at  par.  If  we  assume  that  the  stock  is 
worth  10  cents  on  the  dollar,  Evansville  &  Terre  Haute  Company 
should  write  off  at  least  $1,800,000  from  the  value  of  its  assets  in 
order  to  exhibit  the  true  condition  of  the  property. 

The  total  profit  and  loss  surplus  on  June  30  last,  was  $1,475,000, 
so  that  if  the  company  were  to  write  down  its  holdings  of  Evans- 
ville &  Indianapolis  stock,  to  represent  its  actual  value,  it  would 
show  a  deficit  to  profit  and  loss  of  about  $300,000.  This  in  itself 
would  be  a  very  good  reason  for  suspending  dividends  on  the 
stock. 

No  doubt  the  carrying  of  the  stock  on  the  books  at  par  is  the 
matter  to  which  reference  has  been  made  as  constituting  "irregu- 
larity." The  stock  has  been  so  carried  for  many  years,  con- 
sequently there  is  nothing  new  in  the  situation  from  this  point  of 
view.  It  is,  however,  clear  that  before  paying  any  more  dividends 
the  management  ought  to  write  down  its  assets  something  ap- 
proaching their  proper  value. 
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through  the  columns  of  the  Journal  when  of  general  interest, 
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officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
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What  will  be  the  result  of  Mr.  Yerkes'  effort  to  introduce 
American  ideas  on  the  question  of  charging  a  uniform  rate 
of  fare  into  the  management  of  London  traction  proper- 
ties ?  The  extensive  network  of  lines  which  will  come  di- 
rectly under  his  control  will  enable  him  to  make  a  fair  test 
of  his  plan,  and  with  the  superior  service  that  his  new 
equipment  ought  to  insure  he  may  induce  enough  patrons 
to  select  his  lines  to  enable  him  gradually  to  overcome  the 
deep-seated  prejudice  that  now  exists  against  this  method. 

Experienced  managers  not  only  in  London,  but  through- 
out Great  Britain,  do  not  regard  the  innovation  with  favor. 
This  feeling  is  not  confined  to  any  particular  class,  but  is 
shared  by  those  interested  with  the  management  of  mu- 
nicipal systems,  as  well  as  those  operated  by  private  capi- 
tal. John  Young,  of  Glasgow,  for  instance,  who  will  be 
accepted  as  a  representative  municipal  manager,  advised 
the  corporation  in  his  last  official  report  against  adopting 
a  uniform  rate,  although  in  the  same  document  he  advo- 
cated graded  fares  and  a  very  cheap  rate  during  the  hours 
most  workinemen  use  the  cars  and  also  for  short  distances. 


This  number  of  the  Street  Railway  Journal  is  issued 
from  our  new  offices,  which  are  much  more  commodious 
and  better  adapted  in  every  way  to  our  requirements. 
Friends  who  have  visited  us  in  our  former  quarters  need 
not  be  told  that  we  had  outgrown  the  space  available  at  the 
old  site.  Fortunately  the  change  of  location  is  a  very 
slight  one  in  point  of  distance,  as  our  new  offices  are  in  the 
building  adjoining  the  one  formerly  occupied.  We  are 
now  occupying  much  more  extensive  and  luxurious  rooms, 
comprising  the  tenth  floor  of  the  new  Engineering  Build- 
ing, 114  Liberty  Street.  The  editorial  rooms  overlook 
New  York  Harbor,  and  a  cordial  invitation  is  extended  to 
our  friends  when  in  New  York  to  come  and  enjoy  this  view 
with  us.  It  is  needless  to  say  that  with  our  more  com- 
modious offices  we  shall  be  enabled  to  continue  satisfac- 
torily the  increasing  .work  necessitated  by  the  growth  of 
the  paper,  and  the  inspiration  of  our  surroundings,  we 
hope,  will  be  evidenced  in  these  pages. 


We  present  in  the  current  issue  an  important  paper  on 
train  resistances  by  W.  J.  Davis,  Jr.,  together  with  com- 
ments upon  it  by  Dr.  John  Lundie,  S.  T.  Dodd,  Dr.  Louis 
Bell  and  H.  V.  Wide.  The  matter  is  of  so  great  importance, 
in  view  of  the  present  tendency  toward  high-speed  electric 
railways,  as  to  be  well  worth  the  fullest  possible  discussion. 

The  formulae  given  by  Mr.  Davis  are  based  on  experi- 
mental runs  made  on  the  Buffalo  &  Lockport  road,  and 
are  the  first,  so  far  as  we  are  aware,  made  on  a  modern 
electric  road  at  high  speed  and  under  approximately  serv- 
ice conditions.  The  results  derived  are  very  striking  and 
of  so  ominous  a  character  as  to  invite  the  most  searching 
examination.  In  brief,  they  indicate  about  double  the 
total  train  resistance  found  by  other  recent  experimenters 
and  revert  more  nearly  to  the  early  values  obtained  at 
various  times  upon  steam  roads. 

All  the  old  formulae  for  train  resistance  consisted  sub- 
stantiallv  of  a  constant  term  mainly  due  to  axle  friction,  a 
term  in  V,  chargeable  mainly  to  miscellaneous  track  re- 
sistances, and  a  term  in  V2  intended  to  take  account  of  the 
air  resistance.  These  were  based  on  experimental  results 
at  rather  moderate  speeds,  and  were  current  formany  years. 
Somewhat  less  than  twenty  years  ago  runs  at  high  speed 
had  become  common  enough  to  afford  some  evidence  that 
trains  actually  ran  more  easily  at  these  higher  speeds  than 
the  formulae  would  indicate,  and  a  dozen  years  since  O.  T. 
Crosby,  in  doing  the  preliminary  work  for  the  Weems 
high-speed  project,  made  an  elaborate  series  of  experi- 
ments which  resulted  in  the  conclusion  that  the  relation 
between  tractive  effort  and  speed  was  a  linear  one,  and 
that  the  term  in  F2  must  be  abandoned.  More  recently 
other  workers,  notably  Sinclair,  Barnes  and  Vauclain, 
working  on  steam  railways,  came  to  a  similar  conclusion. 
It  is  therefore  somewhat  surprising  to  find  the  first  tests 
on  a  fast  electric  line  showing  not  only  a  term  in  F2,  but 
one  large  enough  to  demand  double  the  tractive  effort 
previously  assumed. 

This  situation  requires  explanation.  Mr.  Davis'  for- 
mula, it  should  be  understood,  is  not  derived  from  direct 
measurement  of  the  tractive  effort,  but  was  obtained  from 
coasting  tests  and  an  independent  determination  of  the 
head  air  pressure  measured  by  the  deflection  of  a  hinged 
shield  on  the  front  of  the  locomotive.    If  it  be  correct,  it 
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shows  very  plainly  that  light  single  cars  cannot  be  op- 
crated  electrically  at  speeds  approaching  100  miles  per 
hour  except  by  the  application  of  an  amount  of  power 
which  is  substantially  out  of  the  question,  and  that  even 
trains  at  such  speeds  will  require  enormous  energy;  so 
much  as  to  be  of  very  dubious  commercial  practicability^ 
If  it  be  incorrect,  the  error  should  be  investigated  at  the 
earliest  possible  moment;  and  while  the  expert  opinions 
which  wc  publish  are  decidedly  against  its  validity,  there 
is  every  reason  to  assume  that  Mr.  Davis'  work  was  care- 
fully done.  Moreover,  the  discrepancy  is  so  great  as  to 
indicate  either  that  some  one  is  shockingly  in  the  wrong 
or  that  there  is  a  real  and  great  difference  between  the 
power  required  by  an  electrically  driven  train  and  that 
taken  by  ordinary  locomotives  doing  substantially  the 
same  work. 

*       *  * 

Certain  it  is  that  trains  on  ordinary  railways  have  on 
divers  occasions  given  in  a  calm  and  on  level  track  ton- 
nage coefficients  at  great  speeds  markedly  less  than  would 
be  given  by  Mr.  Davis'  formula.    For  example,  a  train 
weighing  347  tons  was  driven  a  few  years  since  at  the  rate 
of  86  miles  per  hour  on  the  North-Eastern  Railway  (Eng- 
land) with  the  expenditure  of  1068  horse-power  measured 
directly  by  indicator  cards.   This  amounts  to  13.4  lbs.  per 
ton,  while  Mr.  Davis'  formula  on  its  most  favorable  show- 
ing would  give  a  little  over  30  lbs.  per  ton  under  similar 
circumstances.  In  fact,  Mr.  Davis'  assumed  value  of  jour- 
nal and  track  friction  amounts  to  more  than  the  total  re- 
sistance found  in  these  tests.   Is  this  difference  a  real  one, 
and,  if  so,  to  what  conceivable  cause  can  it  be  attributed? 
It  is  worth  noting  in  this  connection  that  Dr.  Lundie's 
formula  gives  likewise  values  larger  than  those  obtained 
from  locomotives.    If  there  is  any  constitutional  disability 
in  electric  traction,  which  seems  scarcely  possible,  it  should 
certainly  be  investigated.   We  feel,  with  Dr.  Lundie,  that 
all  possible  light  should  be  thrown  on  such  experiments, 
and  that  it  cannot  be  done  too  quickly.   When  the  Zossen 
tests  are  made  public  we  must  expect  a  most  valuable  fund 
of  information,  but  meanwhile  we  republish  the  prelimi- 
nary tests  with  whirling  bodies  as  throwing  some  light  on 
the  situation. 

*        *  * 

Truth  to  tell,  there  is  wonderfully  little  known  about  the 
exact  nature  of  the  air  resistance  to  a  moving  train — far 
less  than  is  known  about  it  in  the  case  of  projectiles — 
thanks  to  the  masterly  work  of  Bashforth  and  others.  It 
is  very  clear  that  comparatively  small  changes  of  shape  in 
the  moving  front  change  the  resistance  very  greatly,  but 
just  how  this  is  effected  is  at  present  unknown.  Under 
certain  circumstances,  too,  there  are  powerful  inrushing 
currents  at  the  sides  of  a  train,  but  we  are  ignorant  of  their 
real  source  and  significance. 

In  view  of  the  great  discrepancies  which  exist  we  are 
disposed  to  give  considerable  weight  to  the  suggestions 
made  by  our  contributors,  that  it  would  be  well  to  obtain 
values  of  the  train  resistance  anew,  and  by  independent 
methods,  not  involving  the  same  quantities  experimentally 
as  those  used  by  Mr.  Davis.  The  rate  of  speed  decrement 
in  a  coasting  train  is  a  thing  rather  sensitive  to  disturbing 
causes,  and  it  seems  as  though  a  more  direct  measurement 
of  tractive  effort  would  be  desirable  and  preferable.  It 
would  not  take  a  large  braking  effort  in  the  motors,  such 
as  might  be  due  even  to  residual  magnetism,  to  introduce 
a  spurious  term  in  V2  into  results  obtained  by  coasting, 


and,  as  Dr.  Lundie  points  out,  wind  pressure  obtained  by 
deflecting  shields  seems  to  involve  a  good  many  unknown 
factors. 

*       *  * 

Not  only  are  fuller  experiments  desirable  for  obtaining 
the  net  tractive  resistance,  but  for  learning  the  extent  to 
which  remedies  for  air  resistance  may  be  applied  by 
shaping  the  front  and  smoothing  the  contour  of  the  train. 
The  Zossen  experiments,  as  well  as  the  earlier  ones  of 
Crosby,  show  a  chance  of  great  reduction  in  pressures  by 
adroit  shaping  of  the  locomotive  front.  Another  thing 
that  needs  investigation  is  the  effect  of  length  of  train  on 
resistance.  Has  a  train,  like  a  steamship,  certain  critical 
speeds  at  which  driving  becomes  relatively  easy  and  others 
at  which  a  small  increment  of  speed  demands  a  large  in- 
crement of  power?  The  existence  of  such  a  condition 
would  account  for  many  discrepancies  otherwise  very  diffi- 
cult to  explain. 

The  fact  is,  that  the  very  disquieting  results  obtained  by 
Mr.  Davis  have  reopened  the  question  of  high-speed  train 
resistance  in  its  broadest  aspects  and  indicate  the  immediate 
necessity  for  an  investigation  fuller  and  more  searching 
than  anything  yet  attempted.  It  would  be  of  great  value 
to  the  engineering  world  if  the  train  resistances  obtained 
in  the  Zossen  experimental  runs  could  be  made  public  at 
an  early  date,  for  they  would  throw  a  deal  of  light  upon 
the  matter  and  would  at  least  furnish  data  for  directing 
further  investigations.  The  demand  for  high-speed  elec- 
tric roads  is  steadily  growing,  and  if  no  unforeseen  ob- 
stacles are  interposed  we  look  for  great  developments 
along  this  line  within  the  next  decade.  If  the  values  of  the 
train  resistances  are  such  as  to  set  a  close  limitation  on 
practicable  speeds,  it  is  of  the  utmost  importance  to  know 
it  at  once.  The  subject  is  of  so  great  moment  that  we  hope 
for  the  fullest  discussion  of  it  on  the  part  of  those  who  have 
available  data  that  can  be  of  use. 

It  is  seldom  that  a  greater  disregard  is  shown  for  facts 
than  was  found  in  daily  press  reports  of  the  strike  of  the 
firemen  on  the  Chicago  City  Railway  last  week.  Evidently 
the  reporters  realized  that,  as  a  news  feature,  the  event 
would  become  commonplace  should  it  become  known  that 
only  six  men  were  on  a  strike,  so  they  increased  this  num- 
ber to  suit  themselves,  each  one  being  guided  solely  by  his 
sense  of  what  was  necessary  to  make  a  good  story.   In  like 
manner  other  facts  regarding  the  settlement  were  polished 
up    or  deliberately  misstated  to  make  it  appear  that  the 
company  had  been  badly  beaten,  a  version  that  was  given 
doubtless  because  such  a  result  would  be  acceptable  to  a 
certain  proportion  of  their  readers.   The  actual  history  of 
the  affair  is  given  in  our  news  columns.   Briefly,  two  fire- 
men in  one  of  the  power  houses  became  indifferent  in  their 
work  and  so  unfriendly  in  their  attitude  toward  their  em- 
ployers that  they  were  discharged  in  the  interests  of  good 
service  and  good  discipline.   As  a  result,  six  of  their  com- 
panions struck,  and  the  coal  teamsters'  union  refused  to 
haul  coal.    This,  under  the  circumstances,  was  the  most 
serious  aspect  of  the  situation.    After  a  conference  the 
union  representatives  virtually  admitted  that  the  manage- 
ment was  right  in  its  position  and  agreed  that  the  men  who 
caused  the  trouble  should  not  be  reinstated,  and  as  this 
was  the  only  point  at  issue  in  the  strike  it  is  hard  to  see 
where  the  victory  comes  in.  The  advocates  of  management 
of  street  railways  by  labor  unions  and  walking  delegates 
made  a  serious  mistake,  and  they  now  realize  it. 
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The  Management  of  Men 


Street  railway  management  consists  primarily  of  two 
things,  the  management  of  employees  and  the  manage- 
ment of  machinery  and  equipment.  Great  as  has  been  the 
change  in  motive  power  and  equipment  of  American  street 
railways  the  last  fifteen  years,  the  change  in  the  method 
of  dealing  with  employees  and  in  the  employees  themselves 
have  in  most  cases  been  equally  as  great.  During  the  trans- 
ition period  from  horse  to  mechanical  traction  the  engi- 
neering problems  overshadowed  all  else  in  the  manage- 
ment of  a  road,  and  the  handling  of  employees  was  often 
given  a  secondary  place  or  left  to  continue  under  the  same 
old  methods  in  vogue  in  horse  car  days.  The  last  five 
years,  however,  have  seen  considerable  steady  improve- 
ment all  along  the  line  in  this  respect,  as  noted  from  time 
to  time  in  these  columns,  and  the  attention  given  to  the 
improvements  in  the  operating  department  is  as  earnest 
as  that  given  to  the  engineering  branches  in  the  more 
progressive  companies.  It  requires  a  higher  order  of  in- 
telligence to  drive  a  high-speed  electric  car  than  it  does  to 
drive  a  mule  team,  and  it  takes  a  more  active  and  able- 
bodied  man  on  the  rear  platform  to  collect  fares  on  a  40-ft. 
car  running  10  miles  an  hour  than  on  a  12-ft.  horse  car 
traveling  at  6  miles  an  hour.  To  be  sure,  many  horse  car 
employees  have  held  over  to  the  present  time,  but  they  are 
better  men  than  they  were  in  horse  car  days,  for  they  have 
grown  to  their  new  positions  along  with  the  advancement 
of  the  industry. 

Looking  over  the  whole  field,  it  is  a  pleasure  to  note  the 
general  tendency  to  adopt  plans  intended  to  make  employ- 
ment in  street  railway  service  more  desirable  and  to  secure 
and  hold  a  better  class  of  men  in  the  service.  We  doubt  it 
any  of  our  roads  realize  the  extent  or  the  variety  of  forms 
these  efforts  toward  improvement  of  employees  is  taking 
the  country  over.  A  recapitulation  of  some  of  the  more 
noteworthy  points  will  be  profitable  at  this  time. 

While  the  rate  of  wages  paid  to  conductors  and  motor- 
men  is  not  by  any  means  the  only  criterion  of  the  desira- 
bility of  a  position,  it  is,  nevertheless,  one  of  the  important 
factors,  and  a  perusal  of  our  news  columns  the  last  two 
years  shows  that  with  the  prosperous  times  many  com- 
panies which  did  not  formerly  pay  high  wages  increased 
the  rate  per  hour. 

The  rate  of  pay  is,  however,  not  so  important  as  the 
actual  wages  a  man  can  make  with  the  assignment  of  runs 
the  company  offers  him.  The  regular  men  who  put  in  full 
time  can  always  make  good  wages ;  the  extras  and  trippers 
may  not  fare  so  well  unless  considerable  skill  and  judg- 
ment is  used  in  making  assignments  of  runs.  To  give  the 
extra  men  a  chance  to  make  good  wages  is  one  of  the 
vexatious  problems  the  progressive  superintendent  of  to- 
day has  to  solve.  A  constantly  shifting  extra  list  has  a 
most  pernicious  influence  on  the  service,  giving  rise  not 
only  to  accidents  because  of  the  employment  of  inexperi- 
enced men,  but  also  to  a  general  lowering  of  the  standard 
of  efficiency  and  discipline.  Not  only  justice,  but  good 
service,  demand  that  extra  men  should  be  able  to  make 
fair  wages  in  order  that  the  good  men  may  be  retained.  A 
large  extra  list  is  often  necessary  to  take  care  of  traffic  on 
special  occasions,  and  the  army  of  trippers  required  to  take 
care  of  the  crowds  during  the  morning  and  evening  rush 
hours  must  also  be  provided  for.  How  to  supply  sufficient 


work  all  the  time  for  this  list  of  trippers  and  extras  is 
the  problem.  It  is  manifest  that  in  order  to  provide  this 
work  time  must  be  taken  from  the  regular  runs  in  some 
way  and  distributed  among  the  extras.  This,  of  course, 
means,  in  the  first  place,  that  on  ordinary  days  the  length 
of  the  regular  runs  must  be  kept  down  considerably  below 
the  maximum  number  of  hours  a  man  could  possibly  work. 
When  the  regulars  ask  for  days  off,  of  course,  the  extras 
can  be  given  that  much  more  work.  In  some  cities  the  regu- 
lars ask  to  get  off  frequently  enough  to  provide  for  the 
extras  fairly  well.  There  is  considerable  difference  in  dif- 
ferent cities  in  this  respect.  As  a  regular  system  is  better 
than  a  hit-and-miss  plan,  some  companies  have  made  it  a 
rule,  with  the  acquiescence  of  the  men,  to  give  the  regulars 
a  day  off  every  seventh  or  eighth  day  (days  of  special 
crowds  always  excepted).  This  provides  a  definite  amount 
of  work  for  the  extras  and  often  avoids  dissatisfaction  and 
disappointment  arising  from  an  indefinite  understanding 
as  to  the  days  that  regular  men  can  get  off.  It  has  the  fur- 
ther advantage  that  it  compels  some  of  the  regulars  that 
are  not  in  the  habit  f  taking  days  off  out  of  the  rut  of 
every-day  work.  It  is  believed,  with  reason,  by  the  com- 
panies adopting  this  practice,  that  better  service  and  more 
alert  attention  to  business  can  be  secured  by  making  it 
convenient  or  compulsory  for  the  men  to  take  regular  days 
of  rest  rather  than  have  them  taking  days  off  at  irregular 
times.  Another  plan  sometimes  adopted  to  help  even  up 
wages  and  compensate  for  the  undesirable  features  of 
some  of  the  broken-up  runs  is  to  give  a  bonus  to  the  men 
having  runs  which  do  not  foot  up  many  hours  in  a  day 
and  which  are  especially  hard  for  the  man  assigned  to 
them  on  account  of  the  intermittent  character  of  the  work. 

Assuming  that  matters  are  arranged  so  that  all  the  men, 
extras  included,  can  make  good  wages,  the  attractiveness 
of  the  service  depends  next  on  the  justness  of  the  pro- 
motions and  discipline  and  the  personality  of  the  officers 
and  foremen  with  whom  the  men  come  most  closely  in 
contact.  In  regard  to  the  latter,  a  man  occupying  a  high 
position  in  the  management  of  one  of  our  largest  street 
railway  systems,  in  looking  over  the  history  of  the  com- 
pany for  the  last  fifteen  years,  remarked,  concerning  a 
strike  of  a  number  of  years  ago:  "That  could  have  been 
avoided  with  a  superintendent  less  harsh  in  the  manage- 
ment of  men."  While  firmness  is  absolutely  essential,  it  is 
now  generally  admitted  that  some  of  the  harsh  treatment 
of  former  horse  car  days  will  never  succeed  with  the  in- 
telligent conductors  and  motormen  of  to-day.  Self-respect- 
ing men  of  the  kind  the  company  wants  must  also  be  re- 
spected by  the  management.  The  personal  element  enters 
largly  into  any  business,  and  the  successful  manager  real- 
izes this  is  especially  true  in  regard  to  the  superintendents 
and  foremen  who  come  into  direct  contact  with  the  em- 
ployees. 

It  is  a  striking  indication  in  the  change  of  methods  men- 
tioned at  the  beginning  of  this  article  as  having  taken 
place  during  the  last  fifteen  years  that  long  suspensions 
for  carelessness  or  for  breaking  the  rules  are  now  almost 
unknown.  Indeed,  suspensions  of  all  kinds  have  been 
abolished  as  a  means  of  discipline  on  many  roads  on  the 
theory  that  if  a  man  will  not  improve  by  being  repri- 
manded by  the  superintendent  he  is  not  a  desirable  kind  of 
a  man,  and  that  an  enforced  idleness  of  ten,  twenty  or 
thirty  days  will  not  do  him  any  good,  and  may  do  him  or 
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his  family  considerable  harm.  This  brings  us  to  the  con- 
sideration of  the  various  plans  of  disciplining  and  pro- 
moting employees  that  have  been  adopted  to  take  the 
place  of  fines  and  suspensions.  One  of  the  first  steps  away 
from  the  suspension  policy  was  the  Brown  system,  now 
well  known  and  adopted  by  the  majority  of  the  steam  rail- 
roads of  the  United  States,  as  well  as  by  a  number  of  the 
street  railways,  and  described,  in  its  several  modifications, 
in  recent  issues  of  this  paper.  The  original  Brown  system 
has  been  so  modified  in  most  cases,  however,  that  it  now 
represents  a  more  radical  change  from  old  ideas  than  was 
probably  ever  contemplated  by  the  originator  of  the  sys- 
tem. Another  radical  innovation  is  the  change  from  the 
usual  seniority  plan  of  promotion  to  the  percentage  sys- 
tem of  rating  and  promoting  men,  which  is  used  on  at 
least  three  electric  roads  in  the  United  States  to  our  knowl- 
edge, and  possibly  on  others.  In  brief,  under  this  scheme 
each  man  is  given  a  certain  percentage  to  his  credit  when 
he  enters  the  service.  For  creditable  acts  a  certain  amount 
is  added  to  this  percentage,  while  for  breaking  of  the  rules 
a  certain  amount  is  deducted.  Promotions  to  better  runs 
are  not  made  by  seniority  in  service,  but  entirely  according 
to  a  man's  percentage  as  compared  to  other  men  on  the 
list.  Other  things  being  equal,  however,  the  older  men  in  the 
service  have  the  advantage,  as  a  certain  per  cent  is  added 
to  each  man's  record  each  month.  Every  month  runs  are 
reapportioned  among  the  men.  The  men  having  the  high- 
est percentages  are  given  their  choice  of  runs  according 
to  their  relative  rank.  The  older  men  stand  the  best  chance 
because  of  the  amount  added  each  month  to  their  record 
if  their  behavior  is  good,  but  a  good  new  man  will  soon 
outdistance  a  less  efficient  employee  who  has  been  in  the 
service  longer. 

The  merit  system  of  promotion  is  doubtless  the  ideal 
one  in  theory,  as  it  advances  men  entirely  according  to 
their  merit,  combined  with  their  age  and  experience  in  the 
service.  That  more  roads  have  not  adopted  it  is  due  partly 
to  the  fact  that  it  is  not  generally  understood  among  man- 
agers the  country  over,  partly  to  a  fear  that  the  employees 
will  not  take  kindly  to  it  (although  they  apparently  do 
wherever  it  has  been  tried)  and  partly  to  a  fear  that  the 
management  cannot  administer  the  system  in  perfect  fair- 
ness to  the  men ;  or,  in  other  words,  that  the  management 
will  fail  to  receive,  in  many  instances,  reports  of  what  the 
men  are  doing  and  that  a  system  of  marking  based  on  the 
reports  received  would  not  be  just  or  would  be  so  open  to 
criticism  by  the  men  as  to  tend  to  a  contempt  of  the  sys- 
tem because  of  the  incompleteness  of  the  reports.  As  said 
before,  these  objections  do  not  seem  to  hold  on  the  roads 
using  the  system.  Of  course,  much  depends  on  the  man- 
ager and  the  manner  of  marking,  but  the  same  can  be  said 
of  the  way  any  kind  of  a  system  is  administered.  All  ad- 
mit that  the  promotion  by  seniority  of  service  pure  and 
simple  pays  but  little  premium  on  good  behavior,  but  since 
it  is  the  plan  that  is  commonly  used,  its  defects  are  prob- 
ably not  considered  as  much  as  those  of  any  new  system. 

Many  roads  which  have  not  gone  so  far  as  to  adopt  the 
merit  system  of  rating  and  promotion,  as  just  outlined, 
have  adopted  a  system  of  ranking,  which  is  a  step  in  the 
same  direction,  though  not  going  so  far.  In  some  cases 
the  assignment  of  poor  runs  lower  down  on  the  list  follows 
breaking  of  rules  or  misconduct  for  which  a  man  would  be 
given  demerit  marks  under  the  merit  system  or  suspended 
under  the  old  methods.    As  the  effect  of  demerit  marks 


with  the  merit  system  is  to  put  a  man  lower  on  the  list  of 
runs  next  month  if  he  has  not  credits  to  counteract  them, 
the  ultimate  effect  of  the  two  plans  is  practically  the  same 
except  that  meritorious  acts  receive  positive  credit  under 
the  merit  system  which  they  do  not  in  the  latter  system 
mentioned.  Several  roads  keep  a  merit  system  of  mark- 
ing, but  do  not  use  the  percentages  standing  opposite  each 
man's  name  as  a  basis  of  promotion.  In  these  cases  the 
record  is  kept  for  its  moral  effect  on  the  men,  and  promo- 
tions are  made  by  seniority  of  service  as  usual.  This  is  in 
fact  the  Brown  system.  The  exact  methods  of  keeping  the 
records  differ,  some  companies  keeping  simply  a  record  of 
acts  without  figures,  others  keeping  percentages  opposite 
each  man's  name.  It  is  argued  by  those  who  promote  ac- 
cording to  the  percentage  merit  system  that  there  is  no  use 
in  keeping  such  a  percentage  record  unless  the  man  has  the 
positive  inducement  of  securing  better  runs  to  spur  him  on 
to  keep  his  percentage  high.  While  there  is, of  course, some 
truth  in  this,  it  is  also  undoubtedly  true  that  when  a  per- 
centage record  is  kept,  even  though  it  is  not  used  in  pro- 
moting, it  stimulates  competition  among  the  men  to  make 
good  records.  Few  men  worth  having  like  to  know  that 
poor  records  stand  against  their  names.  It  has  been  found 
as  a  practical  fact  that  the  starting  of  such  a  percentage 
record  has  a  very  beneficial  effect,  even  if  promotions  to 
better  runs  are  not  made  according  to  it.  Of  course,  there 
are  no  suspensions  under  any  of  these  percentage  merit 
systems. 

As  to  the  publicity  of  records  and  announcements  of 
credits  or  demerits,  the  companies  using  the  merit  system 
differ.  One  method  is  to  announce  this  to  the  men  di- 
rectly interested  only  by  a  private  letter.  Another  is  to  an- 
nounce credit  or  demerit  marks  awarded  by  a  bulletin,  in 
which  case  one  plan  is  to  publish  the  names  in  connection 
with  such  bulletins  and  another  is  to  withhold  the  names, 
giving  only  circumstances  and  the  amount  of  credit  or  de- 
merit given.  Sometimes  the  mere  announcement  is  made 
without  comment.  There  are,  however,  those  that  believe 
these  bulletins  afford  an  excellent  means  for  calling  atten- 
tion of  trainmen  to  special  difficulties  or  infractions  of  rules 
that  extra  care  is  needed  to  avoid,  and  also  to  commend 
meritorious  acts  before  a  man's  fellow  workman  and  give 
the  man  pride  in  special  achievement.  Although  it  is  a 
common  saying  that  a  laborer  is  paid  to  do  his  best  and 
should  not  be  paid  extra  for  doing  better  than  his  fellow 
workman,  the  merit  system  of  promotions  and  the  offer- 
ing of  bonuses  for  especially  good  service  and  freedom 
from  accidents  is  really  in  accordance  with  the  principles 
everywhere  prevailing  in  the  world  of  trade  where  compe- 
tition enters.  The  world  will  probably  always  be  divided 
on  the  question  of  whether  competition  is  right  and 
whether  one  man  should  receive  more  than  his  fellow 
workman  for  doing  more  or  better  work;  the  fact  remains 
that  there  is  naturally  a  constant  though  sometimes  artifi- 
cially arrested  tendency  to  pay  a  premium  on  good  work, 
and  this  tendency  is  making  itself  felt  in  street  railway 
management,  not  only  as  exhibited  in  the  merit  system  and 
its  modifications,  but  in  the  offering  of  additional  pay  or 
other  inducements  to  those  having  records  free  from  acci- 
dents. Most  of  these  plans  have  yielded  very  gratifying 
results  to  those  superintendents  trying  them,  and  are  liked 
by  the  best  class  of  men. 

In  reviewing  the  improvements  in  the  management  of 
employees,  we  should  not  omit  to  mention  the  clubs  and 
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club  rooms  which  are  being  fitted  up  bystreet  railway  com- 
panies all  over  the  country  and  which  are  coming  to  be  so 
much  of  a  matter  of  course  in  street  railway  men's  lives  as 
to  cease  to  be  matters  of  comment. 

In  the  foregoing  summary  of  the  most  notable  points  of 
change  and  progress  of  the  management  of  street  railway 
employees  for  the  last  few  years  it  is  evident  that  there  is 
a  great  variety  of  opinion  on  many  of  these  problems.  On 
one  point,  however,  all  successful  managers  of  men  agree, 
and  the  manager  is  most  successful  who  confines  himself 
most  closely  to  it;  namely,  that  absolute  justness  and  fair- 
ness must  prevail  in  every  act  concerning  an  employee,  and 
that  the  employee  must  be  made  to  feel  that  this  is  the 
case.  The  moment  a  man  considers  that  he  is  being  treated 
unfairly,  that  his  position  and  promotion  depend  on  some- 
thing besides  his  industry,  care  and  ability,  discipline  goes 
to  the  winds.  Combine  with  justness,  kindness,  and,  as  far 
as  possible,  a  personal  acquaintance  with  and  interest  in 
every  employee,  and  experience  has  demonstrated  that  the 
foundations  of  successful  management  have  been  laid. 



The  General  Electric  Report. 

The  tenth  annual  report  of  the  General  Electric  Com- 
pany was  published  last  week,  covering  the  year  ended 
Jan.  31,  1902.  In  spite  of  the  fact  that  it  was  quite 
generally  understood  that  a  very  favorable  showing  would 
be  made,  the  document  created  a  profound  impression  in 
financial  and  electrical  circles.  That  the  company  has  en- 
joyed a  season  of  unprecedented  prosperity  is  amply  dem- 
onstrated by  the  fact  that  during  the  year  about  160,000 
separate  orders  were  received  in  addition  to  contract  work, 
an  average  of  528  per  day,  and  that  the  total  sales  billed 
to  customers  during  the  same  period  amounted  to  $32,- 
338,036.64,  upon  which  a  profit  of  $7,083,914.64  is  re- 
ported. This  splendid  record  should  be  a  source  of  grati- 
fication to  everyone  interested  in  electrical  industries,  as  it 
affords  convincing  proof  of  the  vitality,  stability  and  re- 
markable development  of  the  business. 

As  a  financial  statement  the  report  is  a  masterpiece.  The 
present  document  is  the  culmination  of  the  policy  that  has 
been  followed  by  the  General  Electric  Company  during  the 
last  five  years,  and  to  appreciate  fully  its  significance  and 
the  phenomenal  growth  which  it  records  it  should  be  con- 
sidered in  conjunction  with  those  that  have  immediately 
preceded  it.  Probably  the  most  noteworthy  feature  of 
these  reports  is  the  insight  they  afford  into  the  actual  con- 
dition of  the  business,  the  methods  employed  and  the  pol- 
icy adopted.  The  same  frankness  characterizes  all  state- 
ments pertaining  to  the  financial  affairs  of  the  company  as 
is  displayed  in  the  records  of  the  manufacturing  and  selling 
branches  of  the  business.  For  instance,  in  the  list  of  assets 
the  value  of  the  patents,  franchises  and  good  will  of  the 
company  is  continued  at  $2,000,000,  the  same  as  last  year, 
allowing  the  writing  off  of  $452,072.14;  and  the  account 
representing  investment  in  factory  plants  is  similarly 
treated,  the  value  to-day  being  placed  at  $4,000,000,  which 
is  practically  the  same  as  was  carried  on  the  books  in  1893, 
although  many  improvements  and  additions  have  been 
added.  To  offset  depreciation  in  this  property  during  the 
intervening  nine  years  there  has  been  written  off  $7,817,- 
881.11.  Probably  the  best  example  of  the  conservatism 
that  has  marked  the  policy  of  the  company  is  shown  in  the 
statement  that  as  a  result  of  a  careful  examination  of  securi- 


ties held  it  was  found  advisable  to  make  a  net  increase  of 
$2,057,685.07  in  their  total  book  values.  An  idea  of  the 
manner  in  which  the  company  has  regulated  the  book 
values  placed  upon  the  securities  which  it  holds  is  shown  in 
the  result  of  sales  of  some  of  these  securities  during  the 
last  year.  Their  total  par  value  was  $2,090,918,  and  they 
were  carried  on  the  books  at  a  value  of  $1,244,102.43,  but 
during  the  last  year  they  were  sold  for  $2,182,687.20,  show- 
ing an  actual  profit  of  $938,584.77  based  on  the  company's 
valuation.  On  the  other  hand,  it  is  a  matter  of  interest  to 
note  that  the  company  has  no  outstanding  notes  and  that 
there  is  no  paper  bearing  the  company's  endorsement  or 
guarantee  under  discount.  It  is  mentioned  incidentally, 
but  is  a  matter  of  considerable  importance  as  throwing 
some  light  on  the  financial  condition  of  the  company,  thai 
since  January,  1895,  it  has  not  borrowed  any  money  nor  at 
any  time  since  that  date  has  its  credit  been  used  either  by 
issuing  notes,  endorsing  a  customer's  paper  for  discount 
or  lending  its  name  in  any  way.  The  company  paid  during 
the  year  in  dividends  on  preferred  and  common  stock  and 
interest  on  debentures  $1,997,966.40  and  added  to  surplus 
account  $8,657,960.01,  which  is  equivalent  to  a  dividend  of 
more  than  34  per  cent  011  the  present  capital  stock  ol  $25,- 
242,200. 

In  the  reports  of  the  several  departments  there  are  many 
items  of  interest  which  show  the  phenomenal  growth  of  the 
company's  business.  These  are  considered  in  detail  else- 
where in  this  issue,  but  there  are  some  features  that  are 
worthy  of  mention  here.  It  is  shown  that  the  orders  re- 
ceived during  the  year  amounted  to  $34,350,840,  as  against 
$27,969,541  the  previous  twelve  months,  while  the  report 
for  the  year  ended  Jan.  31,  1895,  showed  only  $12,160,- 
119,  and  that  for  1897,  $11,170,319.  The  returns  from  the 
railway  department  are  gratifying.  The  orders  received 
included  railway  motors  exceeding  600,000-hp  ca- 
pacity. I  he  company's  foreign  business  has  shown  im- 
provement in  keeping  with  the  advancement  in  this  coun- 
try. Among  the  most  notable  installations  reported  during 
the  year  was  the  entire  equipment  of  the  traction  system  ot 
Tokyo,  Japan,  including  3600-kw  generators,  250  car  equip- 
ments and  accessory  apparatus.  Another  important  order 
was  for  3000  hp  of  generators,  4700  hp  of  rotary  converters 
and  12,800  hp  of  railway  motors  for  an  electric  railway 
connecting  Milan,  Gallarate  and  Varese,  Italy.  This  road 
is  now  being  operated  by  steam,  and  the  decision  to  equip 
it  electrically  shows  that  the  trend  of  opinion  abroad,  as  in 
this  country,  is  favorable  for  electric  service  in  this  class  of 
undertakings.  We  are  assured  that  the  management  is 
alive  to  the  importance  of  the  interest  shown  at  this  time 
among  American  steam  railroad  managers  in  electric  trac- 
tion. The  company's  engineers  have  for  some  time  been 
studying  problems  presented  by  large  terminals  and  heavy 
traffic  conditions,  and  we  are  assured,  as  a  result  of  these 
investigations,  that  they  are  convinced  that  the  present  de- 
velopment of  the  art  is  sufficiently  advanced  to  warrant 
them  in  undertaking  to  handle  heavy  passenger  traffic  with 
success.  The  report  calls  attention  to  the  perfection  at- 
tained in  the  design  and  construction  of  apparatus  for  this 
class  of  work,  particularly  the  transforming  and  controlling 
equipment,  and  the  success  that  has  been  enjoyed  in  the 
operation  of  large  systems  in  the  more  important  cities  of 
the  country  as  evidence  of  the  advancement  already  made 
in  the  practical  solution  of  the  problems  involved. 
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New  Transportation  System  for  Newcastle-on-Tyne 


The  city  of  Newcastle  is  now  supplied  with  a  complete 
system  of  transportation  electrically  operated.  After  long 
and  bitter  opposition  the  Newcastle  Town  Council  suc- 
ceeded in  the  municipalization  of  the  system,  but  it  failed 
utterly  to  come  to  any  working  agreement  with  the  old 
Newcastle  &  Gosporth  Tramways  Company,  and  when  the 
latter's  lease  expired  last  year  the  city  was  for  months 
without  tramway  service.  Now,  however,  the  new  system 
is  in  operation. 

After  investigating  the  claims  of  cable  tramways  the 
Council,  acting  on  the  advice  of  the  late  Dr.  Hopkinson, 
finally  decided  on  an  overhead  electric  system.   The  plans 


building  about  12  ft.  from  the  main  power  house,  and  has 
in  connection  with  it  a  large  store,  which  is  supplied  by  a 
railway  track  entering  the  top  floor  of  the  building  over  a 
trestle  railway,  a  spur  from  the  Manors  station  of  the  Great 
Eastern  Railway.  The  boilers,  of  which  there  are  eight, 
were  supplied  by  Messrs.  Thomas  Beeley  &  Son,  of  Hyde, 
near  Manchester.  They  are  of  the  Lancashire  type,  30 
ft.  x  8  ft.  6  ins.,  and  are  designed  for  a  working  pressure 
of  160  lbs.  The  boilers  are  all  furnished  with  Vicar's  me- 
chanical stokers,  supplied  by  the  same  firm,  as  well  as  the 
fuel  economizers,  engines  for  driving  the  ash  chutes,  the 
complete  installation  of  steam,  feed  and  blow-off  piping, 
with  valves,  etc.,  steam  superheaters,  feed-pumps  and  in- 
jector, feed-water  heater  and  other  accessories.   The  short 


2000-HP  GENERATING  UNIT  IN  NEWCASTLE  POWER  HOUSE 


for  the  system  were  carefully  prepared  and  the  work  has 
been  conducted  under  the  supervision  of  B.  Hopkinson, 
of  Hopkinson  &  Talbot,  who  acted  as  consulting  engineer, 
and  A.  E.  Le  Rossignol,  who  was  appointed  tramway 
engineer  and  manager  early  in  the  proceedings.  The  ac- 
companying illustrations  and  description  of  the  principal 
features  of  this  system  give  a  fair  idea  of  the  work  that  has 
been  accomplished.  The  map  shows  the  district  served  by 
the  system  and  the  extent  of  the  undertaking. 

POWER  HOUSE  EQUIPMENT 

The  power  house  is  conveniently  situated  about  half  a 
mile  from  the  heart  of  the  city.  It  is  a  handsome  red  brick 
building  and  is  arranged  so  as  to  permit  a  substantial  in- 
crease. A  plan  of  the  power  house  and  a  cross  section  is 
given  on  the  next  page.   The  boiler  house  is  in  a  separate 


trestle  railway  is  operated  by  an  electric  locomotive  which 
pulls  in  the  coal  trucks.  These  are  provided  with  specially 
constructed  bottoms  on  hinges  so  that  the  coal  is  readily 
dropped  into  the  bins.  The  ashes  are  conveyed  out  of  the 
building  by  small  trucks. 

In  the  power  house  there  are  ac  present  three  main  en- 
gines and  generators.  The  largest  engine  is  of  2000  hp, 
supplied  by  the  Wallsend  Slipway  &  Engineering  Com- 
pany, Ltd.,  of  Newcastle.  An  excellent  view  of  this  engine 
is  shown,  the  cut  being  a  reproduction  of  a  photograph 
made  just  after  the  engine  was  erected  in  the  Newcastle 
station. 

These  engines  are  of  the  vertical  inverted  direct-acting 
three-cylinder  triple-expansion  type,  with  cylinders  ar- 
ranged in  line  and  working  on  three  cranks  placed  at 
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angles  of  120  degs.  and  arranged  to  work  either  condens- 
ing or  non-condensing,  the  normal  speed  being  90  r.  p.  m 
The  cylinders,  25  ins.,  39  ins.  and  61  ins.  diameter, 
spectively,  by  42  ins.  stroke,  are  steam-jacketed  on 
sides,  top  and  bottom   with   pipe  connec- 
tions  and   reducing  valves   for  admitting 
high-pressure  steam  to  the  high-pressure  and 
reduced-pressure  steam  to  the  intermediate 
and  low-pressure  jackets.    The  jackets  are 
drained  by  an  efficient  arrangement  of  steam 
traps,  a  separate  trap  being  fitted  for  each 
jacket,  and  the  whole  connected  to  the  hot 
well.   To  the  steam  inlet  branch  of  the  high- 
pressure  cylinder  is  fitted  a  steam  separator. 
The  cylinders  are  covered  with  non-conduct- 
ing composition  protected  by  sheet  iron.  The 
pistons  are  of  cast  iron  for  the  high  and  in- 
termediate pressure  and  of  cast  steel  for  the 
low   pressure,   the   high   and  intermediate 
pressure  pistons  being  fitted  with  packing 
rings  of  the  Ramsbottom  type  and  the  low 
pressure  with  a  Buckley's  patent  packing  ring.  The  piston 
rods  are  of  steel,  with  solid  cross-head  fitted  with  cast-iron 
guide  shoe1.    The  guides  are  separate  and  bolted  to  the 
cylinder  standards  and  are  fitted  with  slippers.    The  con- 
necting rods  are  of  wrought  iron  with  solid  double  eye  at 
top,  the  crankpin  bearings  being  of  cast  stee!  lined  with 
white  metal. 

The  bed-plate  is  of  cast  iron  of  the  box  girder  type  with 


type,  the  journals  and  pins  being  shrunk  into  the  webs 
The  valve  gearing  is  of  the  Corliss  type  on  all  the  cylinders. 
Recesses  for  the  bottom  valves  are  formed  in  the  cylinder 
casting,  while  the  top  recesses  are  formed  in  the  cylinder 
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covers,  the  clearance  space  being  thus  reduced  to  a  mini- 
mum. The  valves  themselves  are  of  cast  iron  with  steel 
spindles.  For  the  high-pressure  engine,  separate  eccen- 
trics are  fitted  for  the  steam  and  exhaust  valves;  the  steam 
admission  valve  has  a  trip  gear  and  is  closed  by  means  of 
vacuum  dash  pots;  the  exhaust  valve  has  a  frontage  mo- 
tion. The  intermediate  and  low  pressure  engines  have  one 
eccentric  each  for  working-  both  the  steam  admission  and 
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PLAN  OF  NEWCASTLE  POWER  HOUSE 


recesses  for  the  six  crankshaft  bearings.  The  bed-plate 
is  made  with  closed  bottom'to  retain  the  oil  from  the  bear- 
ings and  eccentrics,  the  troughs  being  all  connected  and 
drained  to  a  reservoir.  The  standards  are  of  case  iron,  back 
and  front,  and  of  rectangular  box  section.  The  crank- 
shaft is  of  ingot  steel,  i^i  ins.  in  diameter,  and  of  the  built 


exhaust  valves,  which  are  all  positively  driven.  The  eccen- 
tric sheaves  are  of  cast  iron,  the  straps  being  of  steel  lined 
with  white  metal,  while  the  rods  are  of  forged  iron.  The 
governor  for  regulating  the  speed  of  the  engines  under  or- 
dinary working  conditions  is  of  the  Whitehead  type  and 
works  in  conjunction  with  the  Corliss  valve  gear  on  the 
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high-pressure  engine,  and  is  driven  by  chain  gearing  from 
the  crankshaft.  In  addition,  an  independent  emergency 
governor  is  also  furnished. 

The  fly-wheel,  mounted  on  the  generator  shaft,  is  en- 
tirely of  cast  iron,  the  hub  and  arms  being  formed  in  two 
portions,  while  the  rim  is  made  in  segments.  The  con- 
denser is  constructed  of  wrought-iron  plates  riveted  to- 
gether with  angle-iron  flanges,  the  waterway;  and  ends 
being  of  cast  iron  and  the  tubes  and  tube  plates  of  brass. 
The  condenser  is  carried  on  suitable  brackets  cn  the  back 
standards  of  the  engine.  The  air  pump  is  worked  by  means 
of  levers  from  the  high-pressure  engine. 

For  working  non-condensing,  a  shut-off  valve  is  fitted 
in  the  low-pressure  exhaust  pipe,  and  in  addition  to  this  an 
atmospheric  valve  is  fitted  to  this  pipe,  which  opens  auto- 
matically if  a  given  pressure  in  the  condenser  is  exceeded. 
The  engine  is  fitted  with  a  complete  system  of  lubrication, 
the  oil  being  pumped  into  the  generator  bearings.  Pres- 


GENERAT1NG  PLANT,  WITH  loco-HP  UNIT  IN  FOREGROUND 


sure  and  vacuum  gages,  counter  and  tachometer  are 
mounted  in  convenient  positions.  The  generator  shaft  is 
of  ingot  steel,  having  a  coupling  formed  at  one  end  for  at- 
tachment to  the  engine  crankshaft.  The  generator  shaft 
bearings  are  made  extra  large,  and  provision  is  made  for 
oiling  in  case  the  oil  pump  is  put  out  of  action. 

The  other  two  engines  in  the  power  house  were  built  by 
Victor  Coates  &  Company,  Ltd.,  of  Belfast,  and  are  each 
of  ioco  hp.  An  excellent  view  is  given  of  this  equip- 
ment in  the  power  house.  They  are  of  the  vertical  com- 
pound surface  condensing  type,  the  cylinders  being  22  ins. 
and  46  ins.  diameter  with  a  42-in.  stroke,  and  run  at  a  nor- 
mal speed  of  90  r.  p.  m.  The  steam  valves  are  actuated  by 
Coates'  special  trip  gear  and  the  exhaust  valve  is  operated 
by  a  wrist-plate,  all  the  valves  being  placed  in  covers  at 
right  angles  with  the  shaft.  The  steam  valves  are  of  the 
Corliss  type  and  are  controlled  by  a  sensitive  high-speed 
governor.  The  crankshaft  is  of  the  best  steel  and  is  12 
ins.  in  diameter,  the  two  cranks  being  set  at  an  angle  of  90 
degs.  Four  bearings  arc  provided  on  the  bed-plate  for 
supporting  the  shaft,  which  has  a  coupling  at  one  end  to 
which  is  attached  the  generator  shaft.  The  air  pump  is 
placed  at  the  back  of  the  bed-plate  and  below  the  floor  line, 
and  is  worked  from  the  engine  by  means  of  rocking  levers. 


The  surface  condenser  is  also  below  the  floor  line  and  has 
a  cooling  surface  of  2000  sq.  ft.  Special  attention  has  been 
given  to  the  methods  of  governing,  and  in  addition  to  the 
governor  which  controls  the  Corliss  valves,  there  is  a  re- 
serve governor  which  will  entirely  shut  off  the  steam  from 
the  engine  should  it  ever  exceed  its  proper  speed  by  20  per 
cent.  The  usual  staging  and  ladders  are  attached  to  the 
massive  cast-iron  standards,  and  suitable  oiling  devices, 
automatic  in  action,  can  be  easily  reached  from  the  staging. 
A  notable  feature  about  the  design  of  the  Corliss  valves  is 
that  they  can  be  withdrawn  from  the  back  of  the  engine 
for  inspection  at  any  time  without  disturbing  the  valve 
gear.  The  fly-wheel  of  each  engine  is  14  ft.  in  diameter 
and  weighs  40  tons. 

The  three  generators,  one  of  1300  kw  and  two  of  630  kw 
each,  were  supplied  by  the  British  Westinghou.se  Electric 
Company,  Ltd.,  and  are  mounted  on  the  shafts  of  the  driv- 
ing engines.  They  develop  from  500  volts  to  550  volts 
when  running  at  their  normal  speed  of 
about  90  r.  p.  m.  The  fields  consist  of  a 
cast-steel  ring  with  pole  pieces  built  up  of 
soft-steel  laminations  cast  on  the  inside. 
The  ring  is  vertically  divided,  the  halves 
being  set  on  guide-plates  and  fitted  with 
gear  by  which  they  can  easily  and  quickly 
be  drawn  apart  by  hand,  thus  providing 
ready  access  to  all  parts  of  the  machine. 
Each  pole  piece  carries  a  shunt  coil  and  a 
series  coil.  The  coils  are  machine*-wound 
on  separate  formers,  which  are  held  in  posi- 
tion by  lugs  screwed  to  the  ring  casting. 
The  field  is  overcompounded  to  give  a  rise 
of  10  per  cent  in  pressure  between  no  load 
and  full  load.  The  armature  consists  of  a 
core  of  soft-steel  laminations  assembled  on 
a  cast-iron  spider  and  clamped  between 
cast-steel  end-plates.  The  core  is  slotted, 
and  the  coils  of  the  drum  winding  are  of 
copper  strap  designed  so  that  they  can  be 
forged  to  shape  and  insulated  before  being 
placed  in  the  core  slots,  where  they  fall 
easily  into  position  and  are  secured  by  hard 
insulating  fiber  wedges  driven  into  notches 
in  the  upper  walls  of  the  core  slots.  The 
commutator  is  carried  on  an  extension  of 
armature  spider;  it  is  built  of  the  best  materials 
is  of  ample  size  for  the  capacity  of  the  machine, 
important  feature  in  connection  with  the  arma- 
windings  of  Westinghouse  railway  type  gen- 
is  the  method  adopted  for  securing  the  per- 
balance  of  a  multipolar  field  and  there- 
sparkless   and    cool   running.  Additional 
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cross  connections  are  placed  on  the  armature  to  connect 
certain  points  of  the  ordinary  winding,  which  are  normally 
at  equal  potentials.  A  want  of  balance  in  the  magnetic 
field  of  the  machine  produces  differences  of  potential  be- 
tween these  points,  and  instead  of  the  currents  so  induced 
passing  by  way  of  the  armature  windings  and  brushes, 
they  pass  by  way  of  the  additional  balancing  connections, 
which  are  so  arranged  that  any  current  passing  in  them 
acts  on  the  machine  field  so  as  to  maintain  its  uniformity. 
Not  only  is  sparkless  running  secured,  but  the  heavy  mag- 
netic pull  on  an  armature  not  exactly  concentric  with  the 
field  is  entirely  eliminated,  and  heated  bearings  and  heavy 
wear  and  tear  are  thereby  avoided. 

An  overhead  electric  traveling  crane  capable  of  lifting 
50  tons,  with  a  separate  motor  for  each  motion  (three  mo- 
tors in  all),  has  been  installed  in  the  power  house  by  Hig- 
ginbottom  &  Mauuock,  of  Manchester.    The  centers  of 
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the  side  rails  upon  which  the  crane  runs  are  50  ft.  apart. 
The  hoisting  crab  has  steel  crab  sides,  steel  wheels,  steel 
wire  lifting"  ropes,  roller  bearings  in  the  snatch  blocks,  with 
a  separate  barrel  in  the  crab  for  handling  light  loads,  and  is 
equipped  with  hand  motion  for  hoisting,  traveling  and 
traversing,  so  that  it  can  be  used  even  though  the  electric 
current  may  be  off. 

The  question  of  supplying  circulating  water  to  the  sur- 
face condensers  in  the  power  house  was  a  rather  difficult 
one,  as  about  1250  gallons  per  minute  are  required.  River 
water  could  be  had  in  abundance;  but  the  condensers  are 
about  1 1 50  ft.  horizontally  from  the  quays  and  about  80  ft. 
above  high-water  level.  This  led  to  the  installation  of  a 
pumping  plant  at  high-water  level  about  140  ft.  from  the 
quay  side.  The  contract  for  this  plant  was  given  to  Mather 
&  Piatt,  Salford  Iron  Works,  Manchester,  and 
included  two  sets  of  pumps,  together  with 
electric  motors  for  driving  them  and  all  pipe 
connections  and  valves  between  pumps  and 
suction  and  discharge  mains.  Each  pump  is 
capable  of  delivering  1250  gallons  per  minute, 
or  about  1,350,000  gallons  per  day  of  eighteen 
hours,  against  a  total  head,  including  suction 
and  friction  in  piping,  of  95  ft.  These  high-lift 
pumps  are  particularly  worthy  of  notice,  as 
their  capacity  and  efficiency  are  quite  excep- 
tional. Each  pump  is  coupled  directly  to  a 
Mather  &  Piatt  50-hp  open  type  4-pole  motor 
arranged  to  run  at  700  r.  p.  m.  on  a  500-volt 
circuit.  Both  pump  and  motor  are  bolted  to  a  common 
bed-plate,  the  motor  spindle  being  supported  by  two 
ring-lubricated  bearings.    A  liquid  type  starting  switch 


with  automatic  release  is  included  with  each  motor.  Be- 
sides the  motor,  however,  the  pumps  are  also  to  be  con- 
nected to  a  water  turbine  actuated  by  the  circulating  water 
discharge,  the  motor  being  thereby  relieved  of  a  great  part 
of  its  load  after  the  plant  is  once  properly  started. 

The  switchboard  was  supplied  by  the  British  Thomson- 
Houston  Company  and  consists  of  nineteen  panels.  It  is 
28  ft.  x  7  ft.  6  ins.  The  panels  consist  of  polished  slate  2 
ins.  thick,  black  enameled,  with  the  edges  beveled  §  in. 
The  panels  are  divided  as  follows: 

One  generator  panel,  2600  amps. 

Two  generator  panels,  1300  amps.  each. 

One  booster. 

One  power  panel. 

One  arc-lighting  panel. 


plan  of  car  house  at  byker,  showing 
of  tracks 


Street  Ry.  journal 

ARRANGEMENT 


One  Board  of  Trade  panel. 
Twelve  feeder  panels. 

The  equalizing  switches  are  separate,  being  mounted  on 
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black  enameled  slate  slabs  on  cast-iron  columns.  All 
switches,  circuit  breakers,  wattmeters,  etc.,  are  of  British 
Thomson-Houston  type,  and  many  of  the  measuring  in- 
struments are  of  the  Weston  and  Elliott  Brothers  illumi- 
nated dial  type  supplied  by  the  British  Thomson-Houston 
Company,  while  the  Board  of  Trade  panel  is  fitted  with 
Elliott  Brothers'  special  instruments  for  recording  the  fall 
of  potential. 

CAR  EQUIPMENTS 

There  are  130  cars  in  the  service,  100  of  which  are 
ecpiipped  with  British  Thomson-Houston  motors  and 
controllers,  and  thirty  with  Westinghouse  motors  and 
controllers.  All  of  them  are  mounted  on  Brill  trucks. 
Illustrations  are  given  of  a  single-deck  car  and  a  double- 
decker,  both  of  which  types  are  in  common  use. 

One  hundred  car  bodies  were  built  at  the  Motherwell 
works  of  Hurst,  Nelson  &  Company,  sixty  being  of  the 
bogie  single-deck  vestibule  type,  having  compartments  at 
each  end  with  an  open  side  and  with  the  front  partly  open, 
the  latter  being  provided  with  collapsible  gates  to  prevent 
the  passengers  interfering  with  the  motorman.  These  cars 
arc  fitted  with  the  Garden  type  of  seats,  having  reversible 


The  remaining  thirty  cars  were  manufactured  by  the 
Brush  Electrical  Engineering  Company,  Ltd.,  and  are 
divided  into  three  types.  Some  of  them  are  of  the  single- 
deck  bogie  type,  having  a  total  seating  capacity  on  cross 
seats  of  thirty-six.  The  length  of  this  car  is  37  ft.  \\  ins. 
over  all.  There  are  also  some  four-wheel  single-deck  cars 
with  a  total  seating  capacity  of  thirty-six  on  cross  seats. 
The  length  of  this  car  is  28  ft.  y\  ins.   The  remaining  cars 
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NEWCASTLE  ROUBLE-DECKER 

backs,  seating  accommodation  being  arranged  for  twenty- 
seven  inside  the  saloon  and  five  in  each  vestibule,  making 
a  total  of  thirty-seven.  The  inside  roof  is  finished  in  al- 
ternate boards  of  light  and  dark  wood,  and  the  ends  and 
sides  are  handsomely  paneled  in  ash  with  oak  frames. 
Twenty  of  the  cars  are  of  the  single-deck  type,  mounted 
on  four-wheeled  trucks.  The  interior  finish  of  these  cars  is 
the  same  as  the  double-truck  cars,  but  longitudinal  seats  are 
provided,  giving  accommodation  for  thirty  passengers. 
The  remaining  twenty  cars  are  of  the  double-deck  type, 
mounted  on  four-wheeled  trucks,  the  seating  capacity  be- 
ing for  twenty-four  inside  and  twenty-nine  outside.  The 
staircase  is  arranged  to  enable  passengers  both  from  the 
top  and  the  inside  to  leave  the  car  without  any  obstruction, 
the  controller  being  placed  between  the  stair  and  the 
dasher.  All  the  cars  have  been  fitted  with  the  Hurst-Nel- 
son sand  valve. 

The  cars  just  described  were  furnished  with  G.  E.-58 
four-turn  motors,  and  B-3  magnetic  blow-out  controllers. 
The  single-deck  cars  are  fitted  with  the  standard  British 
Thomson-Houston  trolley  and  the  double-deck  cars  with 
the  standard  British  Thomson-Houston  top-deck  trolley. 
The  trolley  heads  are  of  the  Towle  type.  All  the  cars  have 
destination  indicators  on  both  ends, and  are  fitted  through- 
out with  electric  bells.  The  electric  bell  push-buttons  are 
distributed  both  over  the  inside  and  the  outside  of  the  cars. 


are  of  the  four-wheel  double-deck  type,  having  longitudi- 
nal seats  inside  with  a  capacity  of  twenty-four  and  cross 
seats  on  the  top  with  a  capacity  of  thirty-five,  making  fifty- 
nine  as  the  total  seating  capacity  of  the  car.  The  length  of 
this  car  was  28  ft.  2  ins.  All  of  these  cars  are  finished  in 
the  same  general  style  as  those  already  described  and  are 
equipped  with  Westinghouse  49-B  motors  and  No.  90 
controllers.  The  49-B  motor  is  specially  designed  for  city 
tramway  work  and  has  four  poles  built  up  of  annealed- 
steel  stampings  cast  on  the  inside  of  the  motor  casing, 
which  forms  the  yoke  of  the  magnetic  circuit  and  also  com- 
pletely encloses  the  motor.  The  yoke  is  horizontally  di- 
vided and  the  two  parts  hinged  so  that  the  lower  half  can 
be  dropped  and  the  whole  of  the  motor  exposed  for  in- 
spection and  repairs.  The  field  coils  are  machine-wound 
on  formers.  The  armature  is  light  and  of  small  diameter. 
The  armature  is  of  the   slotted-core,  drum-wound  type, 


SINGLE-DECK  CAR 

with  a  two-circuit  winding,  which  insures  sparkless  run- 
ning. The  motors  are  coupled  to  the  car  axles  through 
single-reduction  gearing  enclosed  in  a  cast-steel  case.  The 
car  axles  are  4  ins.  in  diameter  and  the  wheels  are  2  ft.  6 
ins.  in  diameter,  while  the  gage  of  the  track  is  4  ft.  8|  ins. 

The  Westinghouse  No.  90  controller  is  of  the  series- 
parallel  type  and  has  an  ingenious  mechanical  intercon- 
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nection  between  the  main  lever  and  the  reverse  lever, 
whereby  the  number  of  electrical  contacts  is  kept  as  low 
as  possible.  This  feature  reduces  the  "wear-and-tear"  ex- 
penses. This  controller  is  arranged  on  the  Newcastle  tram- 
cars  for  "service"  braking;  contacts  are  arranged  whereby 
a  backward  motion  of  the  main  lever  beyond  the  "off" 
position  places  suitable  resistances  in  circuit  with  the  car 
motors,  which  thus  run  as  generators  on  load  driven  by 
the  momentum  of  the  moving  car.  Used  in  this  way  it  is 
practically  an  axle  brake,  but  more  recently  adaptations 
for  the  same  method  have  been  made,  and  the  Westing- 
house  magnetic  brake  combines  the  axle-braking  effect 
with  a  track  brake  and  a  wheel  brake.  It  is  proposed  to 
adopt  this  magnetic  brake  on  the  Newcastle  tramways. 

TRACK  CONSTRUCTION 

The  whole  of  the  track  construction  was  undertaken  by 
E.  Nuttall,  of  Manchester,  though  various  types  of  rail 
were  used,  some  having  been  supplied  by  Messrs.  Dick, 
Kerr  &  Company  and  some  by  the  Leeds  Steel  Works. 
The  drain  rails  were  supplied  by  Messrs.  Askham  Broth- 
ers &  Wilson,  and  the  points  and  all  of  the  special  track 
work,  including  curved  rails,  were  supplied  by  the  Lorain 
Steel  Company,"  Ltd.  The  tracks  are  of  the  usual  standard 
gage,  4  ft.  8-i  ins.,  and  the  girder  type  of  steel  rails  weigh- 
ing 101  lbs.  per  yard  has  been  used  in  lengths  of  from  45 
ft.  to  60  ft.  The  rails  are  7  ins.  high,  7  ins.  wide  in  the  base 
with  a  2-in.  tread,  the  groove  being  1  in.  wide  and  1  in. 
deep.  Steel  fish-plates  weighing  73  lbs.  per  pair  were  used 
for  jointing  the  rails,  and  these  were  drilled  with  eight  bolt 
holes  1  J  ins.  in  diameter.  Steel  tie-bars  2  ins.  x  |  in.  were 
also  used  in  the  usual  way.  The  rails  were  laid  on  a  bed  of 
concrete  7  ins.  thick,  which  extended  18  ins.  beyond  the 
tracks,  the  conduits  for  the  feeder  cable  being  laid  under- 
neath. Double-crown  flexible  bonds  8  ins.  long  and  hav- 
ing a  capacity  equal  to  0000  B.  &  S.  gage  have  been  used, 
and  cross  bonds  at  from  90  ft.  to  135  ft. 

OVERHEAD  WORK. 

The  overhead  equipment,  with  the  exception  of  some 
minor  details,  was  installed  by  the  British  Insulated  Wire 
Company,  Ltd.,  of  Prescot,  Lancashire,  including  about 
18  miles  of  double-track  construction. 


CENTER  POLE  CONSTRUCTION  IN  NORTH  ROAD 


The  track  is  double  throughout,  the  centers  of  the  two 
lines  being  5  ft.  10  ins.  apart,  and  this  permits  center  poles 
to  be  used  over  a  considerable  portion  of  the  route.  The 
chief  roads  where  center  poles  are  used  are  the  North 
Road  (illustrated),  Jesmond  Road,  Northumberland  Street, 
Granger  Street,  rilgrim  Street,  Shields  Road,  Westmore- 
land Road,  New  Bridge  Street  and  Stanhope  Street.  In 


other  places  span  wires  are  employed,  as  on  Westgate 
Road,  Walker  Road,  City  Road,  Roby  Street,  as  well  as 
portions  of  Osborne  Road  (illustrated),  Scotswood  Road 
and  Elswich  Road. 

The  trolley  wire  is  double  throughout  and  consists  of 


CROSSOVER  AT  NEVILLE  STREET  JUNCTION 


hard-drawn  copper  wire  having  a  breaking  strain  of  about 
3  tons.  It  is  hung  as  near  the  middle  of  each  track  as 
possible  to  insure  easy  running.  The  sag  is  about  7  ins. 
on  a  span  of  40  yards  at  60  degs.  F. 

On  routes  equipped  with  span  wires  the  overhead  work 
is  of  the  usual  type,  double  insulation  throughout  being 
obtained  by  the  use  of  a  Brooklyn  strain  insulator  at  each 
pole  bracket  and  the  insulated  bolt  in  the  hanger.  On 


SPAN  WIRE  CONSTRUCTION  ON  OSBORNE  ROAD 


straight  portions,  straight-line  hangers  are  used  and  on 
slight  curves  double-curve  hangers.  Where  necessary, 
pull-off  poles  are  used  with  double  and  single  curve  hang- 
ers in  the  tails.  The  span  wire  is  in  general  galvanized 
strand  wire,  calculated  to  stand  a  working  stress  of  at  least 
1000  lbs.,  and  in  practice  a  stress  of  1000  lbs.  to  1200  lbs. 
was  obtained  in  some  places,    On  the  City  Road  route 
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considerable  bridling  was  necessary  owing  to  the  number 
of  curves.  Under  Pottery  Railway  bridge  the  trolley  wire 
is  carried  on  bridge  hangers  fixed  to  troughing,  the  latter 
being  secured  by  bolts  to  cross  beams  of  pitch  pine  placed 
between,  the  iron  girders.  No  anchoring  is  employed  any- 
where, the  design  of  the  work  being  such  as  not  to  require 
it.  Guard  wires  are  employed  where  telephone  and  tele- 
graph wires  cross  the  trolley  wires.  They  consist  of  gal- 
vanized strand  wire  and  are  carried  about  2  ft.  6  ins.  above 
the  trolley  wire.  On  center  bracket  work,  where  not  more 
than  six  wires  cross  at  any  one  place,  one  guard  wire  is 
used,  and  is  supported  on  a  single-guard  standard  in  the 
middle  of  the  bracket  and  earthed  to  the  rails  about  every 
six  poles.  Where  more  than  six  wires  cross,  two  guard 
wires  are  used,  placed  about  8  ins.  outside  the  trolley  wire 


MONUMENT  JUNCTION 

at  each  side  and  supported  by  side  brackets  as  usual.  On 
center-pole  work  the  trolley  wire  is  supported  from  the 
cross  bracket  by  the  fiddle  bow  suspension,  consisting  of  a 
short  span  between  two  small  brackets  and  insulated  by 
two  small  Brooklyn  strains  with  hanger,  as  on  the  span 
work.  North  Road,  which  is  illustrated,  is  a  fine  ex- 
ample of  this  type  of  suspension,  and  being  nearly  straight 
for  about  a  mile  and  a  quarter  a  speed  of  10  miles  an  hour 
is  permitted.  This  is  the  only  route  where  the  speed  is  al- 
lowed to  exceed  6  miles  to  8  miles  an  hour. 

The  poles  were  supplied  by  the  Corporation  and  are  of 
several  types.  About  200  of  them  carry  arc  lamps  for 
street  lighting;  the  terminal  switches  being  placed  in  en- 
larged bases.  The  center  poles  will  deflect  6  ins.  at  the  top 
with  a  horizontal  load  of  500  lbs.  applied  at  that  end.  On 
curves,  poles  deflecting  6  ins.  with  a  load  of  1000  lbs.  are 
used.  These  also  act  as  span  poles,  but  they  are  some- 
what longer  for  this  purpose.  For  pulling-off  curves,  a 
still  stronger  type  of  pole  is  used,  requiring  a  load  of  2000 
lbs.  to  deflect  its  top  6  ins. 

Frogs  of  the  Redman  type  are  used,  those  facing  being 
automatically  operated  by  the  trolley  boom  in  passing, 
while  the  trailing  ones  are  simply  spring  frogs  held  open 
to  the  loop  or  crossover  line.  The  crossings  are  of  Wood's 
pattern,  designed  to  work  with  Towle's  swiveling  trolley 
head. 

The  section  boxes  for  spanwork  have  400-amp.  quick- 


break  switches,  fixed  on  a  slate  slab.  Space  is  left  for 
lightning  arrester  and  telephone  terminals  if  required. 
In  the  case  of  feeder  boxes, two  additional  800-amp. quick- 
break  switches  of  special  design  are  provided.  By  means 
of  these  switches  breakdowns  can  quickly  be  isolated. 

On  center-pole  work,  a  large  base  similar  to  those  used 
to  contain  arc-light  switches  is  used,  and  in  this  base  is 
fixed  a  slate  slab  carrying  a  knife  switch  of  about  600 
amps,  capacity.  This  switch  cuts  off  the  pair  of  trolley 
wires  on  one  side  of  the  pole  from  the  pair  on  the  other 
side.  Where  feeders  are  connected,  two  of  these  switches 
are  used. 

Neville  Street  Junction,  at  central  station,  and  Mon- 
ument Junction  are  perhaps  the  most  novel  portions 
of  the  work.  At  the  former,  two  straight  through 
lines  are  provided;  also  crossover  and  side 
lines  for  shunting  and  waiting. 

CAR  HOUSES. 

The  main  car  house  of  the  Corpora- 
tion is  at  Byker.  The  ground  plan  is 
given,  showing  the  arrangement  of  the 
tracks.  The  structure  is  of  steel  frame- 
work and  is  over  400  ft.  long  by  about  ioo 
It.  wide.  As  will  be  seen,  nine  separate 
tracks  enter  the  car  house.  Over  one  of 
them  is  erected  a  3-ton  electric  traveling 
crane  having  a  span  of  19  ft.  4^  ins.,  driven 
by  one  motor.  Immediately  adjoining  the 
car  house  is  a  store  for  spare  car  bodies, 
and  in  this  store  is  another  electric  travel- 
ing crane  of  29  ft.  6  ins.  span  and  capable 
of  lifting  6  tons,  all  of  the  movements  being 
driven,  as  in  the  case  of  the  other  crane,  by 
one  motor. 

The  battery  installed  at  the  Byker  car 
house  consists  of  245  cells,  manufactured 
by  the  Electrical  Power  Storage  Company, 
and  arranged  in  lead-lined  wood  boxes, 
each  containing  17-P  type-plates,  and  is 
capable  of  discharging  at  150  amps,  for  five 
hours,  or  300  amps,  for  half  an  hour.  These  are  erected  on 
single-tier  stands,  and  the  plates  are  separated  by  glass 
tubes,  which  are  held  in  place  at  top  and  bottom,  the  ap- 
proximate weight  of  cell,  with  acid,  being  600  lbs. 

♦♦♦ 

More  Railways  for  the  Bronx,  New  York. 

The  Union  Railway  Company,  of  New  York,  has  re- 
cently made  public  plans  for  the  building  of  about  20  miles 
of  line  in  the  Bronx.  The  company  has  ordered  40  miles 
of  track  for  this  work,  and  the  rails  have  already,  to  a  large 
extent,  been  delivered.  The  company  has  also  bought  the 
necessary  cars  and  other  equipment.  In  addition  to  this, 
new  equipment  is  being  ordered  for  the  present  Union 
lines,  a  considerable  mileage  of  which  is  to  be  changed 
from  single  to  double  track  and  entirely  relaid  with  im- 
proved grooved  girder  rails.  The  Union  system,  with  the 
construction  of  the  new  routes,  will  have  three  converging- 
lines  extending  from  the  northerly  line  of  the  city  through 
the  park  system,  Van  Cortlandt  Park,  with  parade  ground 
and  lake;  Bronx  Park,  with  the  botanical  and  zoological 
gardens,  and  the  smaller  parks,  and  joining  at  Central 
Bridge.  These  northerly  parallel  lines  are  intersected  by 
various  cross-town  lines,  which  bring  the  entire  borough 
of  the  Bronx  to  a  focal  point  at  Central  Bridge  and  across 
the  bridge  to  the  connection  with  the  Manhattan  Elevated 
and  the  Metropolitan  Street  Railway  system. 
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Train  Resistance 


BY  W.  J.  DAVIS,  JR. 


The  present  tendency  toward  very  high  speeds  on  inter- 
urban  electric  railways  has  made  the  question  of  proper  car 
or  train  resistance  a  very  important  one,  especially  as  it  is 
often  necessary  accurately  to  predetermine  schedule  speeds, 
heating  of  motors,  and  energy  consumption  for  service  con- 
ditions of  a  distinctly  pioneer  character.  Maximum  speeds 
of  50  to  60  miles  per  hour  are  frequently  required  and  even 
75  miles  per  hour  have  been  occasionally  demanded.  The  car 
ordinarily  used  in  this  class  of  service  is  of  the  vestibule 
type  with  rounded  ends,  and  presents  to  the  wind  a  surface 
radically  different  from  that  of  the  ordinary  steam  locomo- 
tive and  passenger  coach.  Another  condition  peculiar  to 
electric  interurban  problems  consists  in  the  practice  of 
operating  single  cars  on  short  headway  instead  of  trains 
comprising  four  to  eight  cars  at  infrequent  intervals,  as  is 
the  usual  steam  railroad  practice.  All  of  these  service  re- 
quirements affect  the  train  resistance,  and  £he  constructing 
or  designing  engineer  has  available  almost  no  data  or 
formulae  which  may  be  used  with  any  degree  of  accuracy. 

In  order  that  a  formula  should  possess  flexibility  and  be 
capable  of  application  to  all  classes  of  service  with  proper 
changes  in  the  constants,  it  must  be  theoretical  rather  than 
empirical  in  form,  i.  e.,  all  of  the  various  items  going  to 
make  up  the  resistance  of  the  car  or  train  should  be  prop- 
erly segregated.  Expressed  in  torque  or  draw-bar  pull, 
these  items  are : 

(a)  Journal  friction  of  the  car  axles,  which  has  been 
found  to  be  practically  independent  of  the  speed  for  prop- 
erly designed  bearings. 
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Where   t  =  friction  in  lbs.  per  ton. 

V  =  velocity  in  miles  per  hour. 
T  =  weight  of  train  in  tons. 

Ai  ,   A3,  etc.,  =  cross  section  of  car  in  sq.  ft.,  including 

trucks,  motors,  etc. 
b  =  journal  friction, 
c  =  coeffiecient  of  rail  friction. 

J  =  wind  coefficient  =  equivalent  effective  pressure  in 
lbs.  per  sq.  ft. 

m  =  coefficient  showing  proportional  section  of  trailing 
car  considered  as  affecting  total  windage. 
If  all  cars  are  of  equal  cross  section  the  formula  becomes 

(2)    f-b  +  cV+^r^JY+mCn—oJ 

Where  n  =  number  of  cars  in  a  train  including  leading 
motor  car. 

In  March,  1900,  the  writer  conducted  some  tests  for  the 
General  Electric  Company  on  a  section  of  the  Buffalo  & 
Lockport  Railway,  from  which  the  various  constants  enter- 
ing into  the  above  equation  were  determined  for  the  stand- 
ard steam  railroad  local  passenger  coach  of  the  non-vesti- 
bule type.  A  short  description  of  these  tests  may  prove  of 
interest. 

The  section  of  track  between  Pendleton  and  Lockport, 
upon  which  the  tests  were  made,  is  absolutely  straight,  with 
no  grades  exceeding  one-quarter  per  cent ;  is  laid  with  90- 
1b.  rails,  has  well-ballasted  roadbed,  and  has  ample  facili- 
ties in  the  way  of  overhead  copper  and  power  station 
capacity  to  meet  the  demands  of  heavy  high-speed  service. 
One  of  the  Buffalo  &  Lockport  37-ton  electric  freight  loco- 
motives was  especially  geared  and  connected  to  give  a  max- 
imum speed  of  55  miles  to  60  miles  per  hour  at  average  line 
voltage.  The  train  was  made  up  of  a  locomotive,  baggage 
car  and  three  standard  passenger  coaches  furnished  by  the 
Erie  Railroad,  and  weighing  on  an  average  26  tons  each, 
without  load.       The  method  of  test  consisted  simply  in 
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(b)  Rail  friction,  due  to  irregularities  in  the  surface  of 
the  rails — assumed  to  be  directly  proportional  to  the  speed. 

(c)  Wind  resistance,  varying  as  the  square  of  the  speed, 
the  cross  section  and  end  shape  of  the  car,  and  the  number 
of  cars  forming  a  train. 

When  the  cars  are  electrically  operated,  there  is  an  addi- 
tional item  comprising  gear  and  bearing  friction  of  the 
motors.  As  this  is  largely  a  part  of  the  motor  design,  it 
may  best  be,  and  ordinarily  is,  included  in  the  efficiency  or 
characteristic  curves  of  the  particular  motor  to  be  used.  A 
formula  containing  the  above  elements  will  have  the  form 


quickly  bringing  the  train  up  to  maximum  speed,  then 
throwing  off  the  power  and  coasting.  Curves  showing  the 
variation  of  speed  with  time  and  with  distance  were  taken 
by  means  of  a  Boyer  speed  recorder  with  chronograph  at- 
tachment placed  in  the  cab  of  the  locomotive.  Tests  were 
made  first  with  locomotive,  baggage  car  and  three  coaches, 
and  then  the  coaches  were  removed  one  at  a  time  and  the 
test  repeated  in  each  case  until  finally  only  the  locomotive 
remained.  The  coasting  curves  obtained,  of  course,  in- 
cluded the  gear  and  bearing  friction  of  the  motors  and  were 
affected,  to  a  slight  degree,  by  the  inertia  of  the  revolving 
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elements  of  the  train,  such  as  motor  armatures,  gears  and 
wheels.  The  first  of  these  items  was  eliminated  by  special 
tests  taken  at  the  factory  showing  the  loss  in  the  gears  and 
bearings  of  the  motors  at  various  speeds.  The  second  item 
was  calculated  and  proper  allowance  made  therefor.  A 
sample  curve  is  shown  in  Fig.  I. 

During  the  test,  observations  were  made  to  determine  the 
prevailing  direction  and  velocity  of  the  wind.  In  this  re- 
spect, the  conditions  were  very  fortunate,  as  the  maximum 
velocity  observed  did  not  exceed  12  mile  per  hour  and  was 
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approximately  at  right  angles  to  the  track.  During  the 
greater  part  of  the  test  there  was  not  enough  wind  to  affect, 
to  any  appreciable  extent,  the  running  resistance  of  the 
train. 

As  a  result  of  these  tests  each  car  added  to  the  train  was 
found  to  increase  the  effective  cross  section  by  approxi- 
mately 10  per  cent.  The  constant  for  wind  pressure  was 
determined  by  a  series  of  tests  made  after  the  regular  run, 
in  which  a  wooden  shield  was  mounted  on  the  front  end  of 
the  locomotive,  hinged  at  the  lower  end,  and  fitted  with  a 
system  of  levers  and  an  adjustable  spring  balance  in  the 
cab  to  register  the  pressure.  Curves  representing  these 
tests  are  shown  in  Fig.  2. 

The  coefficients  in  formula (2) were  found  to  have  values 

b=  4 
c  —  .13 
d  =  .004 
m  =  .10  giving 

o)  f  =  4  +  .,3v+^xifI  +  .I  <„-■)! 

A  comparison  of  the  above  formula  and  constants  with 
available  data  of  a  reliable  nature  shows  very  close  agree- 
ment, and  its  application  has  also  been  found  to  closely  ap- 
proximate the  standard  practice  of  the  prominent  steam 
railroads.  The  cross  section,  7,  given  in  the  formula  com- 
prises the  section  of  the  car  body  proper  plus  the  section 
bounded  by  the  car  wheels,  the  under  side  of  the  car  body, 
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and  a  horizontal  line  tangent  to  the  head  of  the  rails  and 
normal  thereto. 


55^ 


STREET  RAILWAY  JOURNAL. 


[Vol.  XLX.    No.  ig. 


Unfortunately  no  reliable  tests  at  high  speed  have  as  yet 
been  made  to  determine  the  effect  of  wind  pressure  on  the 
modern  vestibuled  type  of  interurban  car.  There  are  sev- 
eral interurban  electric  railways  now  under  construction 
where  long  stretches  of  level  tangent  track  and  adequate 
facilities  in  the  way  of  power  and  equipment  will  permit 

exhaustive  and  valuable 
resistance  tests  to  be 
made,  and  it  is  to  be 
hoped  that  our  data  on 
this  subject  maybe  con- 
siderably augmented 
within  the  next  year 
or  so. 

Pending  this  informa- 
tion, it  has  been  thought 
advisable  to  modify  the 
formula  obtained  from 
the  Buffalo  &  Lockport 
tests  for  temporary  use 
in  high-speed  interur- 
ban problems,  changing 
the  various  constants  to 
conform  with  such  iso- 
lated tests  and  data  on 
cars  of  the  interurban 
type  as  are  available. 
On  account  of  the 
rounded  ends  of  the 
usual  high-speed  interurban  car,  the  wind  coefficient  d  has 
been  taken  as  .0035.  The  constant  b  has  also  been  increased 
to  conform  with  the  weight  of  body  and  trucks  favored  for 
electric  interurban  work.  Three  curves  have  been  laid  out, 
based  on  formulae  as  follows: 

(a)    Twenty-five  ton  car,  85  sq.  ft.  cross-sectional  area. 


Mr.  Davis'  Formula  on  Train  Resistance 


FIG.  6 
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(b)  Thirty-five  ton  car,  100  sq.  ft.  cross-sectional  area. 

.oo^s  A  V2  r  1 
f  =6  +  .i3V+  — ^  [1  +-I  (n— i)| 

(c)  Forty-five-ton  car,  no  sq.  ft.  cross  sectional  area. 

f  =  5  +  -13V  +  - -\  |_i  +  .1  (n  -  1)] 

For  convenience  in  practical  application  these  formulae 
have  been  plotted  in  the  form  of  curves  and  are  shown  in 
Figs.  3,  4  and  5.  It  should  be  specially  noted  that  the  cross 
section  of  the  car  expressed  by  the  quantity  A  is  taken  as 
shown  in  Fig.  6. 

An  inspection  of  the  curves  will  show  that  as  the  number 
of  cars  forming  a  train  is  reduced,  the  relative  value  of  the 
wind  resistance  is  considerably  increased,  so  that  when  a 
single  car  is  operated  at  high  speed  the  effective  wind  pres- 
sure is  so  large  compared  to  the  weight  of  the  car  as  to  de- 
mand an  exceedingly  large  proportion  of  the  power  required 
for  propulsion. 

This  brings  out  forcibly  the  importance  of  reducing  tho 
effective  resistance  of  the  wind  as  far  as  possible  by  careful 
attention  to  the  design  of  the  ends  of  the  car,  where  high- 
speed running  is  required,  especially  with  single  cars. 

The  curves  and  constants  given  herewith  are  not  offered 
as  representing  complete  and  final  information  on  the  sub- 
ject. They  are  rather  to  be  considered  as  conclusions  de- 
duced from  a  single  set  of  tests,  checked,  however,  at  sev- 
eral points  by  records  from  actual  operation.  It  is  only 
hoped  that  the  information  may  be  found  of  some  value  to 
the  electrical  engineer  until  completion  of  a  more  thorough 
investigation  of  this  subject  in  further  tests  now  being 
made  by  the  General  Electric  Company. 


[With  the  consent  of  Mr.  Davis,  advance  proofs  of  the 
preceding  article  were  submitted  to  several  engineers  who 
have  given  especial  attention  to  the  subject  of  train  resist- 
ance.  Their  comments  are  published  herewith.- — Eds.] 

REVIEW  BY  JOHN  LUNDIE,  D.  Sc. 

It  might  be  well  in  discussing  train  resistance  to  give 
this  much-abused  term  a  definition,  so  that  in  a  discussion 
of  the  same  all  may  be  working  on  a  common  basis.  What 
by  common  use  is  termed  train  resistance  may  be  defined 
as  the  resultant  of  the  forces  opposing  the  motion  of  a 
train  when  running  on  a  straight,  level  track,  properly 
gaged  and  of  standard  railway  construction,  on  clean  rails, 
in  still  air. 

Mr.  Davis  very  properly  suggests  that  a  formula  for 
train  resistance  ought  to  be  rational,  rather  than  empirical 
in  form.  He  divides  the  elements  constituting  resistance 
into  (a)  journal  friction,  (b)  rail  friction,  and  (c)  wind  re- 
sistance. These  are  not,  by  any  means,  the  whole  of  the 
elements  constituting  this  complicated  resultant  force.  Not 
the  least  of  those  omitted  is  that  of  lack  of  perfect  resilience 
in  the  parts  under  strain.  This  applies  not  only  to  the  roll- 
ing stock,  but  also,  in  no  small  measure,  to  the  track. 

It  is  natural  to  attempt  to  build  up  a  formula  of  the  gen- 
eral form  F  =  B-f  CV  +  D  V2,  etc.,  but  extremely  diffi- 
cult to  apply  the  coefficients  of  V.  Taking  up  Mr.  Davis' 
formula  in  detail,  the  constant  B  in  the  general  formula, 
he  states,  was  found  to  have  the  value  of  4.  Strangely 
enough,  and  for  no  given  reason,  he  changes  this  so-called 
constant  into  a  variable  in  the  cases  of  the  25-ton  car,  the 
35-ton  car  and  the  45-ton  car.  The  coefficient  C  of  the  first 
power  of  V  remains  constant  in  each  of  the  cases  given. 
Why,  however,  this  term  in  his  equation  should  be  applied 
to  so-called  rail  friction  he  does  not  mention,  simply 
making  the  statement  that  "rail  friction,  due  to  irregulari- 
ties in  the  surface  of  the  rails,  is  assumed  to  be  directly 
proportional  to  the  speed."  The  coefficient  of  V2  in  the 
general  formula  is  made  up  of  a  number  of  factors  in  the 
formula  proposed  by  Mr.  Davis.  The  first  factor  in  this 
coefficient  is  the  air  pressure  in  pounds  per  square  foot. 
This  he  obtained  empirically  by  mounting  a  wooden  shield 
on  the  front  end  of  a  locomotive  and  noting  the  pressure 
per  square  inch  on  this  shield  when  the  locomotive  trav- 
eled at  varying  speeds.  He  makes  the  statement  that  the 
second  factor,  viz.,  the  effective  cross  section  of  the  train, 
should  be  obtained  by  adding  together  the  area  of  the 
cross  section  of  the  first  car  and  10  per  cent  of  the  area  of 
each  succeeding  car,  stating  that  this  was  found  as  a  re- 
sult of  his  tests.  The  remaining  factor  making  up  the  co- 
efficient of  V2  is  that  of  the  weight  of  the  train,  which  he 
uses  arbitrarily  so  far  as  any  explanation  of  the  same  is 
concerned,  as  if  following  the  lead  of  some  prior  formula. 
The  weights  of  similar  passenger  trains  might  be  consid- 
ered as  approximately  proportioned  to  their  volumes,  so 
that  this  element  of  weight  might  be  considered  as  taking 
into  account  not  only  the  cross  section  of  the  train,  but 
also  its  length;  and  the  length  of  a  train,  with  its  many 
irregularities  of  surface,  has  an  important  bearing  upon 
the  resistance  presented  to  it  by  the  air.  The  two  factors, 
weight  and  area,  entering  into  this  coefficient  would  there- 
fore seem  to  require  some  mutual  adjustment,  if  the  for- 
mula proposed  by  Mr.  Davis  is  to  be  considered  as  a  thor- 
oughly rational  one. 

The  first  factor  in  the  coefficient  of  V2,  as  obtained  from 
his  experiments  on  the  wooden  shield,  is  faulty.  Smeaton, 
a  century  and  a  half  ago,  obtained  a  similar  formula  for  air 
pressure  by  a  similar  process  applied  to  windmills,  giving 
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results  25  per  cent  in  excess  of  the  results  obtained  by  Mr. 
Davis.  Others  have  obtained  coefficients  of  the  square  (if 
the  velocity  of  the  wind  differing  from  one  another  100  per 
cent  or  more,  depending  on  the  area  of  the  surface  pre- 
sented for  test,  the  shape  of  the  surface  and  what  was  be- 
hind the  surface.  An  extensive  series  of  experiments  was 
carried  out  some  twenty  years  ago,  after  the  fatal  accident 
to  the  Tay  bridge  in  Scotland.  The  results  of  these  experi- 
ments were  not  entirely  satisfactory,  but  they  indicated 
clearly  that  on  a  small  surface  a  very  much  higher  pressure 
would  be  registered  than  on  a  similar  large  surface.  The 
well-known  fact,  moreover,  was  emphasized  that  with  a 
moving  train  a  large  volume  of  air  travels  all  around  the 
train,  and  that  in  front  of  the  train  a  high  barometer  vol- 
ume of  air  exists,  while  in  the  rear  of  the  train  a  low  barom- 
eter of  air  exists.  Some  experiments  have  indicated  that 
immediately  in  front  of  a  train  moving  at  high  speed  a  vol- 
ume of  compressed  air  is  carried  forward,  somewhat  of  the 
general  form  of  a  modern  projectile. 

In  view  of  the  high  speeds  which  are  talked  of  in  con- 
nection with  certain  rapid  transit  propositions,  the  ques- 
tion of  determining  train  resistance  is  a  very  important 
one,  and  it  is  far  from  the  intention  of  the  writer  to  carp 
at  any  general  formula  which  will  even  approximately  give 
this  information  at  extremely  high  speeds.  The  formula 
of  Mr.  Davis,  however,  is  simply  presented  as  a  formula, 
without  stating  the  rationale  of  the  same.  On  this  score 
alone  it  is  certainly  open  to  friendly  criticism.  If  Mr. 
Davis  would  present  the  simple  time-speed  records  which 
he  obtained,  stating  in  detail  the  conditions  under  which 
they  were  obtained,  he  would  not  detract  from  the  credit 
due  him  for  his  attempt  to  build  up  a  rational  formula,  but 
such  information  would  add  materially  to  the  compara- 
tively accurate  data  which  is  in  existence  on  train  resist- 
ance at  lower  speeds. 

In  February,  1899,  the  writer  gave  to  the  Street  Rail- 
way Journal  the  results  of  a  large  number  of  tests  on  the 
resistance  presented  to  elevated  trains  as  determined  by 
him  on  the  South  Side  Elevated  Railroad  in  Chicago.  A 
formula  was  then  suggested  by  him,  one  of  the  factors  of 
which  was  wholly  of  an  empirical  form.    The  results  of 
these  tests,  together  with  the  results  of  many  others,  have 
since  justified  a  modification  in  this  formula  on  a  more 
rational  basis.   The  formula,  as  modified,  is  as  follows: 
R,  resistance  in  pounds  per  ton. 
5\  speed  in  miles  per  hour. 
T,  weight  of  train  in  tons. 

R  =  4  +  S[  0.24  +  i^-] 

It  will  be  noted  that  this  formula  differs  from  that  of 
Mr.  Davis,  principally  in  the  third  term,  where,  instead  of 
the  square  of  the  speed  being  used,  the  first  power  is  used. 
This  formula  the  writer  knows  from  his  own  experience  to 
give  correct  results  as  applied  to  trains  weighing  from  20 
tons  to  100  tons  up  to  speeds  of  about  30  miles  per  hour. 
The  formula  further  conforms  to  results  obtained  on 
heavy  trains  at  speeds  as  high  as  60  miles  per  hour.  Judg- 
ing from  Mr.  Davis'  formula  (for  lack  of  his  data,  which 
would  have  been  preferable),  the  formula  of  the  writer 
would  not  apply,  to  light  cars  at  very  high  speed.  There 
is  nothing  to  be  gained  by  holding  back  such  data  on  the 
part  of  anyone;  but,  on  the  other  hand,  there  is  much  to  be 
gained  by  the  co-operation  of  engineers  who  have  made 
tests  on  train  resistance  in  seeking  a  reliable  formula  ap- 
plicable to  high-speed,  light  railway  work.  It  is  altogether 
probable  that  such  a  formula  would  contain  a  term  in- 
volving V2;  but  let  us  have  the  facts  in  the  first  place, 
when  we  shall  all  be  in  a  position  to  better  discuss  and  de- 
termine a  formula  on  a  thoroughly  rational  basis. 


S.  T.  DODD  ASKS  FOR  MORE  DATA 

It  is  rather  remarkable  that  on  a  subject  of  as  much 
practical  importance  to  electric  railway  engineers  as  that 
of  Mr.  Davis'  paper  there  should  be  available  so  little  pub- 
lished data.  A  number  of  formulas  for  train  resistance 
have  been  published  by  steam  railroad  engineers,  but  are 
striking  only  for  their  lack  of  unanimity  of  form  or  results 
when  applied  to  single  cars  of  the  type  and  weight  used  in 
electric  interurban  service.  It  is  peculiar  that  the  ease  of 
making  such  determinations  on  electric  railways  should 
not  have  given  us  by  this  time  quite  a  mass  of  experi- 
mental data  bearing  on  the  subject  as  related  particularly 
to  electric  railway  proctice. 

Some  years  ago,  in  a  discussion  of  this  subject  (Street 
Railway  Journal  for  September,  1898),  I  called  atten- 
tion to  the  lack  of  reliable  information  on  this  head,  and 
noted  that  the  best  formulas  of  steam  railroad  engineers 
gave,  at  high  speeds,  values  of  the  train  resistance  higher 
than  the  energy  consumption  of  our  electric  railways 
seemed  to  warrant.  I  also  pointed  out  that  the  resistance 
to  motion  developed  by  a  single-motor  car  appeared  to  be, 
roughly  speaking,  about  twice  as  great  per  ton  of  moving 
weight  as  that  developed  by  trailer  cars  hauled  by  this  mo- 
tor car.  I  did  not  at  that  time  have  at  hand  data  of  suffi- 
cient extent  or  accuracy  on  which  to  base  any  very  ac- 
curate formula,  although  I  suggested  a  linear  function  oi 
the  velocity  as  expressing  very  fairly  such  data  as  I  had 
at  speeds  between  25  m.  p.  h.  and  50  m.  p.  h. 

As  far  as  I  know,  such  curves  as  Mr.  Davis  has  pub- 
lished in  his  Figs.  3,  4  and  5  are  the  first  attempts  to  give, 
for  modern  interurban  cars,  in  a  form  convenient  for  prac- 
tical application,  the  variation  of  train  resistance  with 
speed  and  with  different  numbers  of  cars  in  a  train,  and 
based  on  experiments  sufficient  in  number  and  accuracy 
to  be  considered  as  approximately  correct.  Of  course,  we 
must  bear  in  mind  the  approximate  character  of  this  for- 
mula to  which  the  author  calls  attention.  But,  even  if 
these  curves  could  only  be  considered  accurate  to  within 
10  per  cent  or  15  per  cent,  they  would  be  of  great  use  to 
engineers  engaged  in  calculations  on  electric  railway  prob- 
lems and  would  give  far  more  accuracy  than  the  co- 
efficients often  assumed  as  constant  irrespective  of  speed 
or  character  of  make-up  of  train. 

The  method  used  by  Mr.  Davis  is  practically  the  same 
as  that  used  by  A.  M.  Wellington  in  his  experiments  on 
train  resistance  of  steam  railroad  trains  (see  "Economic 
Theory  of  Railway  Location").  It  would  seem  that  a  more 
convenient  method  of  making  such  tests  on  electric  trains 
would  be  to  calculate  the  train  resistance,  by  means  of  the 
characteristic  curves  of  the  motors,  from  the  current  taken 
by  the  motors  when  the  train  is  running  at  a  constant 
speed  on  a  level  or  on  known  grades.  There  might  be 
some  errors  introduced  by  such  a  method,  but  they  would 
be  eliminated  in  the  practical  application  of  the  results.  In 
view  of  the  fact  that  the  practical  use  of  a  train  resistance 
formula  is  to  calculate  the  speed  and  power  consumption 
of  different  trains  it  would  seem  that  a  formula  derived 
from  readings  of  the  power  consumption  would  be  apt  to 
give  the  most  reliable  results.  . 

The  author  says  his  formula  shows  a  very  close  agree- 
ment with  data  of  a  reliable  nature  and  with  the  standard 
practice  of  steam  railroads.  Tt  would  have  added  to  the 
interest  of  the  article  if  he  had  illustrated  this  point  further 
with  a  tabulated  statement  of  comparative  results  from  ex- 
periment and  calculation.  I  would  be  inclined  to  think  that 
the  formula  would  not  be  correct  at  high  speeds  on  ac- 
count of  the  high  value  that  has  been  assigned  to  the  co- 
efficient of  V:.  While  differing  in  form  and  coefficients 
from  Wellington's  formula,  it  agrees  with  it  in  the  use  of 
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a  quadratic  function  of  the  velocity.  As  a  matter  of  fact,  I 
have  always  found  Wellington's  formula  gave  results  too 
high  to  correspond  to  the  results  derived  from  readings  of 
the  power  consumption  of  single,  comparatively  light  elec- 
tric cars  running  at  high  speeds,  and  the  few  data  I  have 
at  hand  would  seem  to  indicate  that  Mr.  Davis'  formula  is 
open  to  the  same  criticism.  I  have  no  data  sufficiently  re- 
cent or  extensive  to  warrant  me  in  publishing  them  in  com- 
parison with  Mr.  Davis'  curves;  but  such  readings  as  I 
have  on  interurban  cars  of  20  tons  to  25  tons  in  weight, 
running  at  speeds  of  45  miles  to  50  miles„per  hour  on  a 
level  track,  point  to  a  power  consumption  of  from  3.2  kw 
to  3.6  kw  per  ton  of  car  weight,  i.  e.,  to  a  train  resistance 
of  28  lbs.  to  32  lbs.  per  ton.  On  the  other  hand,  the  curves 
of  Mr.  Davis'  paper  would  indicate  that  such  cars  may  be 
expected  to  develop  a  train  resistance  varying  from  37.5 
lbs.  per  ton  at  45  m.  p.  h.  to  44  lbs.  per  ton  at  50  m.  p.  h., 
i.  e.,  with  motors  of  80  per  cent  efficiency  the  power  con- 
sumption will  vary  from  4.2  kw  to  5.5  kw  per  ton  of  car 
weight. 

It  should  be  a  very  simple  matter  to  obtain  a  pretty  ac- 
curate determination  of  the  average  power  consumption 
per  ton  of  electric  cars  running  on  level  tracks  at  high 
speeds.   High-speed  interurban  roads  have  been  in  opera- 


AIR  RESISTANCE  CURVES. 
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tion  for  several  years,  and  the  requisite  data  must  be  easily 
accessible.  Such  data  should  be  collected  under  sufficiently 
different  circumstances  to  give  not  only  an  average  value 
for  the  energy  consumption,  but  also  means  for  estimating 
the  variations  from  this  average  which  may  be  expected 
in  different  cases. 

Take  as  a  simple  illustration  the  Albany  &  Hudson  road. 
This  road  is  operating  34-ton  cars  at  a  maximum  speed  of 
60  m.  p.  h.  (Potter,  Street  Railway  Journal,  Decem- 
ber, 1901).  According  to  Mr.  Davis'  curves,  the  train  re- 
sistance at  this  speed  is  50  lbs.  per  ton,  so  that  the  horse- 
power developed  by  the  motors  at  full  speed  on  the  level 
is  given  by  the  equation: 

50  x  34  x  50 

Horse-power  =  =  272  hp,  or  68  hp  per  motor. 

Assuming  85  per  cent  efficiency  for  the  motors  at  this 
load,  and  a  line  pressure  of  600  volts,  this  gives  an  input 
of  60  kw,  or  100  amps,  per  motor.  Consideration  of  such 
a  problem  as  this  gives  rise  to  the  very  pertinent  inquiry: 
Is  it  a  fact  that  the  minimum  current  used  by  the  Albany 
&  Hudson  cars  at  full  speed  on  a  level  track  is  400  amps, 
per  car?  And,  if  so,  what  is  the  starting  current?  And 
what  current  does  it  take  to  carry  the  cars  up  the  grades 
they  have  to  encounter? 

I  have  seen  no  tests  on  the  above  road,  but  my  impres- 


sion is  that  the  actual  current  consumption  is  considerably 
less  than  that  calculated  from  Mr.  Davis'  formula. 

Both  engineers  and  manufacturers  are  naturally  sensi- 
tive about  publishing  data  of  tests  such  as  above  indicated; 
but,  on  account  of  the  widespread  interest  there  exists  to- 
day among  engineers  in  the  construction  of  high-speed  in- 
terurban roads  at  maximum  speeds  of  over  50  m.  p.  h.,  and 
particularly  in  view  of  the  ample  facilities  we  have  in  the 
high-speed  roads  already  constructed,  it  would  seem  that 
we  have  a  right  to  expect  some  one  with  the  proper  facili- 
ties at  his  command  to  make  and  publish  a  series  of  relia- 
ble tests  on  the  power  consumption  of  electric  roads  under 
varying  conditions,  and  especially  at  the  highest  prac- 
ticable speeds. 

It  is  of  interest  to  compare  Mr.  Davis'  results  with  those 
obtained  by  the  Siemens  &  Halske  engineers  in  their  pre- 
liminary experiments  upon  the  equipment  of  the  Berlin- 
Zossen  road(see  Reich  el,  Elect.  World  and  Eng.  XXXVIII., 
p.  367).  The  method  used  by  them  to  determine  the  wind 
pressure  was  to  measure  the  power  consumed  by  whirling 
a  flat  board  or  fan  at  the  end  of  10-ft.  arm  at  various 
speeds.  Complete  data  may  be  obtained  from  the  article 
quoted,  but  some  of  the  curves  of  that  article  are  here  re- 
produced (Fig.  7),  having  the  ordinates  expressed  in 
"pounds  per  square  foot"  and  "miles  per  hour"  for  sake 
of  comparison. 

Curve  I.  on  this  sheet  gives  the  wind  pressure  on  a  flat 
surface  calculated  from  the  well-known  formula  P  =  .005 
V2  (Kent,  p.  492)  or  (Hutte,  part  I.,  sec.  F). 

Curves  II.  and  III.  give  the  wind  pressure  on  flat  sur- 
faces as  determined  from  the  tests  described  by  Mr. 
Reichel.  It  is  worthy  of  note  that  with  surfaces  of  204  sq. 
ft.  (Curve  II.)  and  7.4  sq.  ft.  (Curve  III.),  at  various  speeds 
from  an  equivalent  of  60  m.  p.  h.  to  1 10  m.  p.  h.,  and  by  a 
method  entirely  different  from  that  used  by  Mr.  Davis, 
these  curves  show  a  very  close  approximation  to  the  for- 
mula P  =  .004  V2  (Curve  V.),  which  Mr.  Davis  has 
adopted  as  expressing  the  result  of  his  tests,  between  25 
m.  p.  h.  and  50  m.  p.  h. 

Curve  IV.  gives  the  result  obtained  by  substituting  for 
the  flat  surfaces  an  oblong  body  with  ends  roughly  para- 
bolic in  shape.  It  will  be  noted  that  the  equation  of  this 
curve  is  approximately  P  =  .001  V2.  It  is  remarkable  that 
the  change  from  a  flat  surface  to  a  solid  body,  as  roughly 
parabolic  as  was  the  one  used  in  the  Reichel  experiments, 
should  give  as  decided  an  alteration  in  the  wind  pressure 
as  is  shown  in  these  curves.  The  explanation  is  possibly 
to  be  found  in  the  fact  that  a  good  part  of  the  resistance  of 
the  flat  surface,  or  vane,  is  due  to  the  vortices,  or  eddies, 
produced  around  its  edges  and  to  the  vacuum  produced 
behind  it.  If  so,  the  decreased  pressure  on  the  solid  body 
is  due  as  much  to  the  parabolic  shape  of  its  rear  end  as  to 
that  of  its  front  end.  One  would  hardly  expect  that  the  air 
resistance  experienced  by  an  oblong  body  4  ft.  in  length, 
with  parabolic  ends,  whirling  on  the  circumference  of  a 
20-ft.  circle,  would  be  a  very  close  approximation  to  that 
experienced  by  an  electric  car  50  ft.  long,  with  vestibuled 
ends,  running  on  a  straight  track.  Mr.  Reichel  himself 
admits  it  is  only  a  rough  method,  and  engineers  have  been 
waiting  with  a  good  deal  of  interest  to  see  how  nearly  the 
results  of  the  tests  on  the  energy  consumption  on  the  Ber- 
lin-Zossen  line  will  coincide  with  the  value's  calculated 
from  these  preliminary  experiments. 

The  consequences,  however,  are  so  important  that  we 
cannot  help  asking  if  a  parabolic  body,  as  used  in  the 
Reichel  experiments,  shows  a  wind  coefficient  of  about 
one-fourth  that  of  a  flat  surface,  what  would  have  been  the 
result  in  the  Davis  experiments  if  a  shield  had  been  used 
of  approximately  the  shape  of  the  rounded  front  vestibule 
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of  an  interurban  car?  If  the  result  of  this  had  been  to  re- 
duce the  wind  coefficient,  as  in  the  Reichel  experiments, 
from  .004  to  .001,  it  would  have  affected  the  whole  charac- 
ter of  the  Davis  curves,  giving  a  somewhat  higher  value  to 
the  coefficients  a  and  c  and  making  a  very  serious  alteration 
in  the  values  of  train  resistance  at  speeds  of  75  miles  to  100 
miles  per  hour. 

Of  course,  all  this  is  pure  speculation  and  can  only  await 
the  result  of  tests.  In  the  meantime  we  have  as  the  result 
of  recent  work  on  this  line  two  very  different  formulas  for 
train  resistance  awaiting  experimental  verification. 

The  Siemens  &  Halske  engineers  have  designed  the  mo- 
tors for  their  Berlin-Zossen  line  on  the  basis  of  their  ex- 
periments, which  indicate  a  train  resistance  of  2980  lbs. 
at  125  m.  p.  h.  for  a  96-ton  car  of  108  sq.  ft.  front  area, 
on  which  basis  they  anticipate  their  motors  will  have  to 
develop  about  950  hp  at  125  m.  p.  h.  On  the  other  hand, 
the  formula  of  Mr.  Davis  would  indicate  that  the  train  re- 
sistance of  the  car  under  the  above  conditions  will  be  7845 
lbs.  and  the  power  demanded  of  the  motors  will  be  2620  hp. 

While  we  have  the  utmost  faith  in  the  work  of  American 
railroad  engineers,  we  are  inclined  to  hope,  for  the  sake  of 
the  future  development  of  electric  traction,  that  in  this  case 
the  continental  engineers  may  be  a  little  nearer  correct. 

COMMENTS  BY  LOUIS  BELL,  PH.  D. 

The  experiments  at  Lockport  which  Mr.  Davis  describes 
are  a  useful  addition  to  the  data  of  engineering  and  are 
well  worth  critical  examination.  They  are  especially  in- 
teresting from  their  very  wide  divergence  from  the  general 
maps  of  recent  results,  and  whatever  one  may  conclude  as 
to  their  accuracy,  they  show  the  need  of  renewed  efforts  in 
experimentation  along  this  particular  line.  On  their  face 
they  are  so  ominous  as  to  threaten  failure  in  some  of  the 
high-speed  enterprises  now  under  way,  and  hence  they 
ought  to  be  given  more  than  usually  careful  scrutiny.  Ap- 
proximately, the  equations  derived  by  Mr.  Davis  call  for 
about  double  the  power  found  to  be  necessary  in  most  re- 
cent investigations.  Taken  at  their  face  value  they  show 
at  once  the  utter  futility  of  trying  to  run  light  single  cars 
at  high  speed,  and  render  it  plainly  evident  that  if  high 
speeds  are  to  be  attempted  commercially,  they  must  be  at- 
tained with  trains,  not  with  single-motor  cars.  I  have  long 
been  inclined  to  the  opinion  that  trains  of  moderate  length' 
were  to  be  preferred  for  such  service,  but  have  hardly  been 
prepared  to  back  my  opinions  with  such  a  formidable  mass 
of  data  as  are  here  presented.  On  Mr.  Davis'  formula  the 
amount  of  power  required  to  drive  a  45-ton  car  100  miles 
per  hour  on  a  perfectly  level  track  in  the  absence  of  head 
wind  or  enough  cross  wind  to  affect  the  track  resistance  by 
flange  friction  comes  out  as  1244  net  hp  actually  used  in 
overcoming  train  resistance.  The  formula  calls  for  103.5 
lbs.  per  ton  of  pure  tractive  effort.  This  result  needs  little 
comment  as  to  the  general  impracticability  of  doing  the 
thing  commercially.  The  results  in  the  preliminary  ex- 
periments on  the  Zossen  high-speed  work  indicated  less 
power  than  this  for  a  90-ton  car  at  125  miles  per  hour;  and 
the  Zossen  figures  were  considerably  larger  than  would 
have  been  determined  from  the  results  obtained  by  various 
experimenters  in  this  country.  This  is  a  discrepancy  so 
grave  as  to  call  for  immediate  investigation,  particularly 
as  the  speeds  from  which  Mr.  Davis  derived  his  results  are 
well  within  the  range  of  practice  in  the  near  future.  They 
are  fortunately  also  within  the  range  which  has  been  thor- 
oughly covered  by  experiments  upon  steam  railways,  so 
that  data  for  checking  them  are  immediately  available. 

In  the  first  place,  examine  the  factors  which  go  to  make 
up  Mr.  Davis'  train  resistance.  They  are  three  in  number 
— journal  friction  assumed  constant  per  ton;  rail  friction 


assumed  to  be  a  linear  function  of  V,  and  air  resistance  as- 
sumed to  be  a  function  in  V2.  Now  let  us  first  lake  up  the 
first  two  factors  and  examine  their  competence  apart  from 
the  third.  These  elements  are  taken  as  independent  of  the 
length  of  train,  but  their  sum  varies  slightly  with  the  weight 
of  the  separate  cars,  i.  e.,with  the  weight  perwheel.  The  net 
result  of  these  factors  is  to  give  at  say  60  miles  per  hour 
tractive  forces  varying  from  12.8  lbs.  to  15.8  lbs.  per  ton 
apart  from  all  air  resistance.  Now,  it  is  not  too  much  to  say 
that  this  result  is  directly  contradicted  by  all  recent  data 
obtained  at  such  speeds  on  ordinary  railways.  It  calls 
for  journal  and  rail  friction  as  great  or  greater  than  the 
total  train  resistances  found  experimentally  at  these  speeds 
by  Sinclair,  Barnes  and  Vauclain.  All  the  work  done  by 
these  authorities  showed  beyond  any  chance  of  dispute 
that  the  track  and  axle  resistances  are  not  in  excess  of  10 
lbs.  per  ton  or  so  at  any  and  all  speed  yet  reached  by  loco- 
motives. Actual  tests  by  Barnes  and  Vauclain  show  that 
up  to  about  75  miles  per  hour,  in  operating  with  trains  of 
moderate  length,  the  total  train  resistances  do  not  exceed 
those  charged  by  Davis  to  journal  and  track  resistances 
alone.  Sinclair  sets  a  slightly  higher  value  on  air  resist- 
ance, but  even  his  values  show  less  tractive  effort  per  ton 
at  100  miles  per  hour  than  the  present  equation  for  a  five- 
car  train  of  45-ton  cars  demands  for  75  miles  per  hour. 

One  can  hardly  escape  the  conclusion  that  the  sum  of 
the  two  factors  in  question  is  very  wide  of  the  truth,  owing 
to  error  in  the  hypothesis.  Steam  railroad  experience, 
which  is  now  somewhat  extensive,  does  not  support  any 
such  values.  It  rather  indicates  that  the  assumptions  here 
made  are  at  fault,  for  the  weight  of  evidence  goes  to  show 
that  the  sum  of  journal  and  track  resistance  is  nearly  inde- 
pendent of  the  speed,  and  is  certainly  quite  as  great  at  low 
speeds  as  at  those  of  a  mile  a  minute  or  so.  The  alterna- 
tive is  to  assume  a  value  of  the  air  resistance  far  smaller 
than  anything  yet  proposed. 

Now,  coming  to  the  question  of  the  air  resistance,  one 
again  finds  values  assigned  which  are  considerably  at  vari- 
ance with  previous  figures.  The  Zossen  tests  with  whirl- 
ing bodies  gave  a  term  in  V2  having  a  coefficient  about 
one-third  of  that  assumed  by  Davis  from  his  experiments. 
The  Zossen  test  body  was  not,  to  be  sure,  a  normal  plane, 
but  it  was  not  sufficiently  modified  to  account  lor  this  dif- 
ference. The  earlier  results  of  Crosby,  also  with  whirling 
bodies,  gave  even  lower  results,  6.5  lbs.  per  square  foot  for 
a  normal  plane  surface  at  50  miles  per  hour,  where  Davis 
finds  10  lbs.  Again,  Sinclair,  Barnes  and  Vauclain,  each 
founding  his  empirical  formula  on  actual  tests  at  the 
speeds  here  involved,  reached  a  linear  equation  between 
total  resistance  and  speed.  There  is  certainly  no  room  in 
their  results  for  a  term  in  V2,  unless  with  a  coefficient  so 
small  as  to  disappear  in  the  necessary  errors  of  experiment. 
Barnes  and  Vauclain  unite  upon  a  total  resistance  of  al- 
most exactly  20  lbs.  per  ton  at  100  miles  per  hour,  and 
Sinclair  demands  26  lbs.,  where  Mr.  Davis  wants  42  lbs. 
per  ton  for  a  five-car  train  and  103.5  l°s-  Per  ton  for  a 
single  car. 

Now,  this  is  a  serious  matter  from  every  point  of  view. 
The  discrepancies  involved  are  so  large  that  it  is  of  the 
utmost  importance  to  investigate  the  causes  that  have  led 
to  them.  One  cannot  charge  them  up  to  experimental  er- 
rors of  one  party  or  the  other  without  further  examina- 
tion. Davis'  results  are  the  first  which  have  been  published 
from  fast-runing  electric  trains  on  a  first-class  modern 
track,  and  thus  they  are  particularly  disquieting.  A  dif- 
ference of  100  per  cent  in  the  tonnage  coefficient  of  such  a 
train  and  one  drawn  by  steam  locomotives  in  the  ordinary 
manner,  if  a  fact,  would  be  most  unpleasant  to  face.  The 
first  point  to  which  investigation  should  be  directed  is  the 
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abnormal  value  of  track  and  journal  friction  obtained  in 
these  experiments.  It  was  apparently  derived  by  differ- 
ence from  the  coasting  experiments  and  irom  those  to  de- 
termine the  air  pressure  directly.  To  tell  the  truth,  I  have 
always  looked  with  great  distrust  on  the  coasting  method, 
owing  to  the  involved  way  in  which  the  losses  in  the  mo- 
tors and  gears  enter  the  results.  Even  granting  that  these 
losses  can  be  determined  in  the  factory  for  service  condi- 
tions— which  I  doubt — the  method  is  still  open  to  the 
grave  objection  of  involving  conditions  which  are  not 
duplicated  when  the  train  is  running  under  full  headway. 
If  the  motor  and  gear  losses  are  known  with  any  approach 
to  precision,  running  tests  with  a  dynamometer  between 
the  locomotive  and  train  will  come  far  nearer  to  giving  the 
practical  situation  with  respect  to  power  required  than  any 
calculations  made  on  the  assumption  that  the  constants 
are  the  same  for  coasting  as  for  normal  running.  And,  in 
any  event,  the  nature  and  amount  of  the  motor  losses 
ought  to  be  most  carefully  looked  into.  It  has  uniformly 
appeared  in  tests  with  electric  motor  cars  that  the  tonnage 
coefficient  at  moderate  speeds  is  very  different  in  the  mo- 
tor cars  and  the  trail  cars,  even  after  making  the  allowance 
supposedly  due  to  gear  friction  and  the  like.  Is  this  differ- 
ence the  same  in  coasting  as  in  ordinary  running,  and,  in 
either  event,  to  what  is  it  due  ?  In  practice  the  existence 
of  this  difference  would  be  an  argument  for  trains  as 
against  single  cars,  unless  investigation  shows  that  the 
facts  can  be  otherwise  explained. 

It  seems  to  me  that  some  of  the  current  questions  could 
be  best  answered  by  towing  trains  of  various  lengths  and 
weights  by  means  of  a  long  wire  cable  containing  a  dyna- 
mometer. It  might  be  necessary  to  support  the  cable  by 
light  trucks  at  one  or  more  intermediate  points,  but  this 
is  not  a  difficult  task,  and  the  result  would  be  free  from  the 
errors  introduced  by  motors  and  gearing.  The  same  de- 
vice would  enable  the  head  air  pressure  to  be  determined 
directly,  which  it  is  difficult  to  do  satisfactorily,  either  by 
whirling  bodies  or  by  the  deflecting  front  shield  used  by 
Mr.  Davis.  The  former  method  is  not  easy  to  free  from 
the  effects  of  air  currents  and  eddies,  and  the  latter  is  open 
to  the  serious  objection  that  the  center  of  pressure  is  not 
easy  to  locate  on  account  of  the  unknown  nature  of  the  air 
streams.  It  would  assuredly  have  been  better  to  pivot  the 
shield  along  one  vertical  edge,  instead  of  along  the  lower 
edge,  and,  better  yet,  if  the  shield  had  been  arranged  to 
slip  bodily  backward  on  anti-friction  rollers.  Of  course, 
all  this  would  have  increased  the  difficulty  of  the  experi- 
ments somewhat,  but  their  purpose  was  to  secure  com- 
mercial data,  and  it  certainly  is  of  very  great  importance 
to  know  definitely  whether  the  average  train  resistance  at 
100  miles  per  hour  should  be  taken  as  20  lbs.  or  40  lbs.  per 
ton.  The  former  figure  would  indicate  certain  success  in 
commercial  railroading  at  these  very  high  speeds;  the  lat- 
ter verges  upon  impracticability. 

When  the  preliminary  results  from  the  recent  tests  on 
the  Zossen  line  are  made  public  some  very  important  light 
will  be  thrown  on  the  power  required  for  high-speed  elec- 
tric traction,  but  in  view  of  Davis'  results  further  experi- 
ments are  certainly  in  order.  In  designing  a  high-speed 
system  a  considerable  factor  of  safety  is  necessary  to  pro- 
vide for  slight  grades, head  winds, or  strong  side  winds  that 
may  introduce  flange  friction.  With  these  elements  taken 
into  account  the  amount  of  driving  power  required,  on  any 
theory  of  train  resistance,  is  considerably  enhanced.  The 
ordinary  data  which  I  have  cited  on  train  resistances  allow 
of  a  reasonable  factor  of  safety  without  getting  danger- 
ously near  the  impossible  at  any  speeds  yet  contemplated. 
With  Mr.  Davis'  values  accepted,  one  gets  pretty  near  trfe 
brink  at  quite  moderate  speeds,  and  the  outlook  is  very 


bad.  His  results  should,  therefore,  be  confirmed  or  dis- 
proved with  all  possible  celerity.  It  would  be  bad  indeed 
to  order  a  1000-hp  locomotive  for  a  task  where  2000  hp  is 
absolutely  necessary,  but  it  would  be  almost  equally  ex- 
asperating to  build  a  2000-hp  locomotive  at  great  cost  of 
money  and  trouble  in  bringing  down  the  weights  and 
keeping  up  the  efficiency  when  half  the  power  would  prove 
ample  for  the  work.  In  view  of  the  facts  which  I  have  ad- 
duced I  am  rather  inclined  to  hold  to  the  earlier  awl 
smaller  values  of  train  resistance,  but  Mr.  Davis'  results 
certainly  cannot  be  turned  down  offhand  however  widely 
they  may  seem  to  vary  from  those  heretofore  accepted.  If 
they  prove  to  be  correct,  then  high-speed  electric  traction 
"is  an  iridescent  dream.'" 

H.  V.  WILLE  COMPARES  DAVIS  AND  BALDWIN  FORMULAE 

Determining  train  resistance  by  calculating  the  retarda- 
tion of  a  train  drifting  has  frequently  been  used  and  ad- 
versely criticised  when  the  train  is  hauled  by  a  steam  loco- 
motive. Many  of  these  objections,  however,  are  not  ap- 
plicable to  such  experiments  when  conducted  on  elec- 
trically driven  motors.  Aside  from  this,  it  is  hardly  fair 
to  compare  the  results  obtained  by  Mr.  Davis  with  those 
obtained  on  steam  roads,  for,  as  he  points  out,  the  condi- 
tions, such  as  grade,  roadbed  and  rail,  are  totally  different 

Resistance  clue  to  acceleration  of  speed,  in  one  mile, 
on  straight,  level  track. 
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in  the  two  kinds  of  service.  The  chief  difference,  however, 
is  that  the  electrically  driven  trains  are  of  lighter  units  and 
is  that  the  electrically  driven  trains  are  of  lighter  units  pro- 
pelled by  steam.  Mr.  Davis  points  out  that  the  train  re- 
sistance per  ton  increases  as  the  weight  of  the  unit  and  size 
of  the  train  decreases.  It  is  therefore  reasonable  to  expect- 
that  he  should  obtain  a  higher  value  than  that  usually  ac- 
cepted as  standard  by  steam  railroad  engineers. 

When  trains  are  operated  on  short  headway,  and  it  is 
necessary  to  accelerate  them  to  high  rates  of  speed  in  short 
distance,  the  resistance  clue  to  acceleration  is  so  large  as 
to  mask  completely  the  frictional  train  resistance.  This  is 
clearly  shown  in  Fig.  8.  When  these  facts  are  considered 
the  formulas  check  that  derived  by  the  Baldwin  Locomo- 
tive Works  very  closely.  This  will  be  best  shown  by  an 
illustration,  taking  the  train  of  five  cars  of  45  tons  each  as 
most  closely  approximating  passenger  service  on  steam 
railroads: 

Resistance  per  Ton 


Davis 

Baldwin 
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The  Baldwin  formula,  as  compared  with  others  sug- 
gested, is  shown  in  Fig.  9.  The  curve  actually  obtained 
from  the  Baldwin  experiments  was  not  a  straight  line,  but 
it  so  closely  approximated  one  that  for  convenience  of  cal- 
culation the  curve  was  flattened  so  as  to  make  a  straight 
line.    It  will  be  noticed  that  Mr.  Davis'  experiments  also 


Motor  Troubles  and  Trolleys 
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show  that  as  the  number  of  cars  and  weight  of  the  unit  in- 
crease the  curve  more  nearly  approaches  a  straight  line. 


A  Departure  in  Car  Wiring: 


The  Fair  Haven  &  Westville  Railroad  Company,  of  New 
Haven,  Conn.,  has  made  a  departure  in  car  wiring,  which 
is  illustrated  in  the  accompanying  diagram.  As  will  be  seen, 
the  lamps  are  arranged  in  groups  of  four  in  multiple,  in- 
stead of  having  five  lamps  in  series,  there  being  twenty 
lights  in  the  car. 

The  arrangement  has  the  advantage  that  in  case  a  lamp 


At  first  thought  the  connection  between  motor  repairs 
and  the  kind  of  a  trolley  system  used,  whether  double  or 
single  trolley  or  underground  conduit,  would  seem  about 
as  remote  as  some  of  the  relationships  proposed  in  conun- 
drums.   A  very  practical  proposition,  however,  is 
suggested  by  the  experiences  of  the  present  man- 
II§(8+t£)  agement  of  the  Cincinnati  Traction  Company,  and 
it  might  be  presented  in  the  following  form: 

"Why  are  motor  repairs  so  low  with  the  double- 
trolley  system  ?" 

W.  Kesley  Schoepf,  president  of  the  Cincinnati 
Traction  Company,  and  his  assistants,  Messrs. 
§  Todd  and  Dunning,  have  had  within  the  last  few 
2  years  extensive  experience  in  operating  three  dis- 
|  tinct  kinds  of  roads  in  three  different  cities,  namely, 
an  underground  conduit  road  in  Washington,  a 
single  overhead  trolley  road  at  Pittsburgh  and  a 
double  overhead  trolley  road  at  Cincinnati.  It  has 
been  found  that  the  cost  of  motor  repairs  is  notice- 
ably less  with  the  overhead  double  trolley  than 
with  either  the  overhead  trolley  with  ground  re- 
turn or  the  underground  trolley  with  complete  non- 
grounded  circuit.  If  Mr.  Schoepf  and  his  staff  were 
men  of  less  experience  in  the  street  railway 
business,  and  were  not  likely  to  take  into  account  all  of  the 
factors,  the  most  plausible  explanation  of  the  matter  would 
be  that  something  else  than  the  method  of  current  supply 
was  responsible  for  the  lower  motor  repairs  with  the 
double  trolley.  However,  all  possible  factors  which  influ- 
ence motor  repairs  are  taken  into  account  by  the  manage- 
ment referred  to,  and,  if  anything,  conditions  are  more 
severe  in  Cincinnati  than  in  the  two  other  cities  as  regards 
the  amount  of  work  motors  are  called  upon  to  do  in  pro- 
portion to  their  capacity. 

Assuming  that  the  method  of  current  supply  to  the  mo- 
tors by  double  or  single  trolley  or  underground  conductor 
rails  is  responsible  for  part  of  the  motor  repairs  necessary, 
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DIAGRAM  FOR  WIRING  CARS  WITH  LAMPS  IN  MULTIPLES  OF  FOUR 


burns  out  only  one  light  goes  out  instead  of  five.  The 
burned-out  lamp  is,  of  course,  replaced  as  soon  as  con- 
venient, but  no  great  harm  is  done  if  the  lamp  is  not  imme- 
diately changed.  The  arrangement  is  particularly  advan- 
tageous when  the  headlight  is  on  the  circuit,  as  it  is  not  put 
out  by  the  extinguishment  of  one  of  the  lamps  within 
the  car. 

♦♦♦ 


Lord  Kelvin,  the  distinguished  scientist,  who  is  now  in 
this  country,  accompanied  by  Lady  Kelvin,  visited  Buffalo 
and  Niagara  Falls  on  April  26.  He  made  a  thorough  in- 
spection of  the  power  house  of  the  Niagara  Falls  Electric 
Company  and  expressed  himself  as  being  greatly  pleased 
with  the  improvements  that  have  been  made  in  the  plant 
since  his  visit  in  [897.  It  was  the  intention  of  Lord  Kelvin 
and  his  party  to  make  a  trip  over  the  beautiful  Gorge 
Route  while  at  Niagara. 


there  are  a  number  of  suggested  explanations,  but  the  first 
and  most  natural  that  occurs  to  one  is  that  since  the  single 
trolley  has  a  grounded  circuit  there  is  a  greater  strain  on 
the  insulation  between  the  windings  and  motor  frames,  and 
that,  consequently,  more  breakdowns  of  insulation  will 
occur. 

This  explanation  is  favored  so  far  as  it  applies  to  any 
differences  between  a  single-trolley  system  with  grounded 
return  circuit  and  a  double-trolley  system  with  neither  side 
grounded.  It  does  not,  however,  explain  why  considerable 
more  motor  trouble  was  experienced  with  the  under- 
ground double  trolley  than  with  the  overhead  double  trol- 
ley and  even  more  than  with  the  single  trolley.  A  satisfac- 
tory explanation  of  the  unusual  amount  of  trouble  on  the 
underground  conduit  road  motors  has  long  been  sought. 
It  has  been  suggested  that  this  trouble  was  due  to  the 
strain  on  the  insulation  when  the  car  passes  an  under- 
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ground  section  insulator  with  the  controller  turned  full  on. 
In  such  a  case  the  sudden  breaking  of  the  circuit  causes 
an  inductive  "kick"  in  the  field  coils  at  the  instant  of 
breaking  the  circuit.  Such  a  kick,  of  course,  takes  place 
also  when  the  current  is  shut  off  at  the  controller,  but  it  is 
not  so  pronounced  because  there  is  some  reduction  of  the 
motive  power  current  by  the  cutting  in  of  resistance  before 
the  final  opening  of  the  circuit.  It  seems  most  remarkable 
if  the  few  underground  section  insulators  that  may  be 
passed  in  the  course  of  a  trip  without  shutting  off  the  con- 
troller would  cause  sufficient  strain  on  the  insulation  per- 
ceptibly to  influence  the  cost  of  motor  repairs. 



Interurban  Railway    Development    in  Western 

Pennsylvania 

.  

BY  WILLIAM  GILBERT  IRWIN 

As  in  ancient  days  all  roads  led  to  Rome,  so  to-day  all  in- 
terurban  roads  in  Western  Pennsylvania  lead  to  Pittsburgh. 
While  the  development  of  electric  railway  lines  in  the  coun- 
try districts  of  Western  Pennsylvania  may  yet  be  consid- 
ered in  the  first  stages,  enough  actual  progress  has  al- 
ready been  made  to  indicate  what  the  future  has  in  store  for 
this  great  industrial  center  in  the  way  of  interurban  rapid 
transit.  The  city  of  Pittsburgh  and  its  twin  sister  across  the 
river,  Allegheny,  to-day  possess  a  population  of  more  than 
600,000  souls.  Something  like  800,000  population  is  in- 
cluded in  the  area  of  the  proposed  greater  Pittsburgh,  while 
within  a  radius  of  10  miles  from  the  court-house  in  Pitts- 
burgh there  dwell  over  a  million  people  ;  increase  the  radius 
to  25  miles  and  we  have  a  million  and  a  half  people.  If  we 
regard  the  country  within  a  radius  of  50  miles  of  Pitts- 
burgh as  the  scene  of  the  interurban  rapid  transit  develop- 
ments in  Western  Pennsylvania,  we  will  have  a  population 
of  upward  of  two  and  one-half  million  to  be  benefited  from 
these  transportation  facilities ;  and  from  this  vast  popula- 
tion some  idea  of  the  prosperity  of  these  lines  now  in  opera- 
tion can  be  gleaned.  In  view  of  the  exceptional  opportuni- 
ties offered  for  this  line  of  progress  here  in  Western  Penn- 
sylvania it  is  but  natural  that  those  interested  in  electric 
railway  development  would  center  their  efforts  here ;  and 
this  is  what  is  now  being  done,  millions  of  capital  being 
now  expended  in  this  important  work. 

Within  easy  reach  of  Pittsburgh,  and  located  in  the  rich 
valley  of  the  Ohio,  Monongahela,  Allegheny,  Yough- 
iogheny,  Kiskiminetas,Conemaugh,  Beaver  and  Shenango 
Rivers,  are  scores  of  populous  industrial  communities,  these 
valleys  to-day  presenting  an  almost  continuous  cosmopoli- 
tan appearance.  While  the  some  5000  busy  mills  and  fac- 
tories of  Pittsburgh  give  employment  for  an  army  of, more 
than  200,000  workmen,  this  does  not  nearly  tell  the  story  of 
the  industrial  greatness  of  this  district.  The  unprecedented 
industrial  prosperity  of  the  past  three  or  four  years  has 
caused  a  new  order  of  things  in  the  varied  manufacturing 
lines  of  the  Pittsburgh  district,  the  efforts  of  the  great  man- 
ufacturing concerns  being  directed  to  seeking  new  man- 
ufacturing locations  outside  of  the  city,  and  as  a  result 
hundreds  of  great  iron  and  steel,  electrical  and  various 
manufacturing  concerns  are  to-day  operating  in  these  rich 
river  valleys ;  hence  the  necessity  of  interurban  rapid  tran- 
sit lines  in  Western  Pennsylvania,  for  which  no  richer  field 
is  presented  anywhere  in  this  country. 

According  to  the  census  of  1900,  the  thirty-three  counties 
of  Pennsylvania  lying  west  of  the  Alleghenies  had  an  aggre- 
gate population  of  2,600,000,  but  this  is  by  no  means  the 
population  reached  by  the  interurban  roads  of  Western 
Pennsylvania  in  operation  to-day,  for  these  lines  now  extend 
well  into  Eastern  Ohio  and  are  reaching  out  toward  West 


Virginia  and  Maryland,  and  eventually  such  cities  as  Cleve- 
land, Erie,  Wheeling,  Columbus,  Altoona,  Johnstown, 
Steubenville  and  Youngstown  will  be  connected  in  the 
grand  link  which  is  now  being  woven  by  the  interurban 
railways  of  Western  Pennsylvania  and  Eastern  Ohio.  It 
is  a  dream  of  a  not  far  distant  day  when  a  population  of 
five  or  six  million  people  will  be  connected  in  this  great 
electric  railway  network. 

In  view  of  what  is  to  be  in  the  near  future  in  the  way  of 
electric  railway  development  in  Western  Pennsylvania  it 
may  be  interesting  to  know  the  status  of  this  development 
at  the  present  day  and  the  progress  made  in  recent  years. 

The  report  of  the  Bureau  of  Railways  of  Pennsylvania 
for  the  year  1887  showed  a  capital  stock  outstanding,  in- 
vested in  electric  railways  in  the  State,  of  $17,911,680, 
while  the  funded  and  unfunded  indebtedness  of  such  roads 
was  but  $7,677,131  ;  the  cost  of  road  and  equipment,  $12,- 
326,068;  length  of  lines,  519.85  miles.  This  also  included 
the  tramways,  horse  car  and  cable  car  lines.  In  that  year 
these  roads  carried  184,835,994  passengers;  the  total  ex- 
pense of  maintenance  of  all  the  lines  in  the  State  was 
$5,646,606  and  the  total  receipts  from  all  sources  were  $10,- 
025,905.65.  In  1900,  thirteen  years  later,  the  outstanding 
capital  stock  of  the  electric  lines  of  Pennsylvania  was  $108,- 
676,774,  the  outstanding  funded  debt  $44,998,055,  current 
liabilities  $14,028,799  and  total  capitalization  $167,703,628. 
In  the  latter  year  the  cost  of  road  and  equipment  was  $94,- 
616,247,  and  in  addition  to  this  the  electric  lines  of  the  State 
now  own  bonds  and  stock  to  the  amount  of  $54,734,372, 
and  their  current  liabilities  and  other  assets  exceed  $20,- 
000,000,  making  the  total  of  their  assets  over  $170,000,000. 
The  earnings  of  these  lines  in  1900  amounted  ^$27,398,143 
and  their  disbursements  $26,042,617.  The  total  length  of 
trackage  in  1900  was  2167.91  miles,  and  in  that  year  these 
electric  lines  carried  580,654,629  passengers.  The  total 
number  of  electric  cars  owned  in  the  State  in  1900  was 
6,688,  and  in  that  year  the  15,828  employees  were  paid  in 
wages  $8,745,024. 

Between  the  years  1887  and  1900  there  was  an  increase 
in  trackage  of  more  than  1600  miles,  and  the  increase  dur- 
ing the  past  few  years  has  been  nearly  200  miles  annually. 
While  these  figures  are  for  the  entire  State  of  Pennsylvania, 
they  give  some  idea  of  electric  railway  conditions  in  West- 
ern Pennsylvania,  where  the  greater  part  of  these  lines  are 
located.  To-day  the  rapid  transit  lines  of  Pittsburgh  ex- 
ceed in  value  those  of  Philadelphia,  and  while  there  has 
been  a  considerable  interurban  development  in  the  vicinity 
of  Philadelphia,  this  feature  of  electric  railway  matters  is 
receiving  its  greatest  development  in  the  western  part  of 
the  State. 

Properly  to  realize  the  recent  growth  of  Pittsburgh  one 
must  have  a  good  idea  of  the  development  of  street  railway 
facilities  in  this  city  in  recent  years.  In  Wilkinsburg, 
Brushton,  Homewood,  Rankin  and  other  boroughs  which 
are  continuations  of  the  corporate  limits  of  the  city  a  great 
building  boom  has  followed  the  extension  of  the  street  rail- 
ways, and  no  longer  we  hear  the  complaint  that  these  sub- 
urbs are  too  far  from  the  business  section  of  the  city  for 
business  people.  What  the  extension  of  the  street  railways 
has  already  done  for  these  suburbs  this  development  is  now 
doing  for  other  outlying  towns,  and  in  the  near  future  the 
section  for  a  radius  of  50  miles  around  Pittsburgh  will  be 
enjoying  the  benefit  of  a  cheap  and  efficient  method  of 
travel. 

The  recent  street  railway  developments  in  Pittsburgh, 
whereby  the  Consolidated  Traction  Company,  the  United 
Traction  Company  and  the  Monon°-ahela  Street  Railway 
Company,  which,  together  with  their  accessory  properties, 
included  all  the  street  railway  lines  in  Pittsburgh  and  a 
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number  of  important  interurban  lines,  bas  somewhat  sim- 
plified the  matter  of  interurban  railway  work  in  Western 
Pennsylvania,  and  an  impetus  to  this  development  has  also 
been  given  by  this  gigantic  deal  which  united  these  great 
systems  under  one  head;  this  new  system  will  henceforth 
be  known  as  the  Pittsburgh  Railways  Company.  This  com- 
pany now  controls  the  entrance  to  Pittsburgh  of  the  inter- 
urban lines,  and  to-day  there  are  extensive  interurban  lines 
operatingout  of  Pittsburgh  in  all  directions, many  of  which, 
although  operated  under  various  names,  are  controlled  by 
the  Pittsburgh  Railways  Company.  Especially  is  this  the 
case  with  those  numerous  lines  which  connect  Pittsburgh 
with  the  many  industrial  towns  of  the  Monongahela,  Ohio 
and  Allegheny  Valleys. 

When  the  Pittsburgh  Railways  Company  was  formed  by 
the  consolidation  of  the  Monongahela  Traction  Company, 
the  United  Traction  Company  and  the  Mellon  street  rail- 
way interests,  the  numerous  interurban  lines  either  operated 
or  under  construction  by  these  interests  came  into  posses- 
sion of  the  new  company.  With  the  Consolidated  Traction 
Company  it  obtained  control  of  the  Citizens'  Traction  Com- 
pany, with  its  connections  in  Allegheny ;  the  Duquesne 
Traction  Railway  Company,  which  gives  an  outlet  to  the 
Monongahela  Valley ;  the  Pittsburgh  &  Charleroi,  another 
Monongahela  Valley  line,  and  the  Suburban  Rapid  Transit 
Street  Railway  Company,  which  has  lines  extending  from 
Pittsburgh  down  the  Ohio  River.  Of  the  subsidiary  lines 
acquired  along  with  the  United  Traction  Company,  and 
which  afford  important  interurban  connections,  are  the  East 
McKeesport  Street  Railway  Company,  which  extends  be- 
tween McKeesport  and  Wilmerding ;  the  McKeesport,  Wil- 
merding  &  Duquesne  Street  Railway  Company,  which  op- 
erated lines  in  the  same  locality  as  the  aforementioned  road  ; 
the  Federal  Street  &  Pleasant  Valley  Passenger  Railway 
Company,  an  important  Allegheny  line ;  the  Mt.  Troy  &  Re- 
serve Township  Street  Railway  Company,  another  Alle- 
gheny line ;  the  Southern  Traction  Company  and  the  West 
End  Traction  Company,  both  of  which  have  lines  extending 
down  the  Ohio.  The  Mellon  interests  acquired  lie  princi- 
pally in  Pittsburgh,  and  extend  east  along  the  Pennsylvania 
Railroad  and  into  the  Monongahela  Valley.  The  important 
lines,  all  feeders  to  the  Monongahela  Street  Railway  Com- 
pany, are  the  Wilkinsburg  &  East  Pittsburgh  Street  Rail- 
way Company,  the  Charleroi  &  West  Side  Street  Railway 
Company,  the  Monongahela  City  Street  Railway  Com- 
pany, the  Tarentum  Traction  Company,  the  Wilkinsburg 
&  Oakmont  Street  Railway  Company  and  the  Pittsburgh 
&  Birmingham  Traction  Company.  These  important  lines 
form  the  connecting  link  between  the  various  interurban 
lines  of  Western  Pennsylvania  and  the  great  rapid  transit 
lines  of  Pittsburgh,  and  it  is  only  through  a  working  ar- 
rangement with  the  Pittsburgh  Railways  Company,  which 
now  controls  these  lines,  that  the  interurban  lines  arc  able 
to  gain  entrance  to  this  great  industrial  center. 

Of  the  interurban  lines  of  Western  Pennsylvania,  the 
most  important  are  grouped  in  that  great  system,  which  is 
now  reaching  out  to  connect  Pittsburgh  and  Cleveland  by 
way  of  the  Ohio,  Beaver  and  Shenango  Valleys,  and  at  the 
same  time  this  system  is  weaving  a  network  of  electric  lines 
over  Northwestern  Pennsylvania  and  Eastern  Ohio,  and 
Pittsburgh  is  also  to  have  electric  rapid  transit  communi- 
cations with  Columbus,  Steubenville  and  Wheeling.  In  this 
direction  there  is  no  great  rivalry  between  the  different 
street  railway  promoters,  which  seems  to  be  the  case  nearly 
everywhere  in  Western  Pennsylvania,  the  various  interests 
confining  their  operations  in  a  particular  direction,  leaving 
other  fields  for  their  rivals.  Thus  we  see  the  Mellon  inter- 
ests dominant  in  the  Monongahela  Valley,  the  Consolidated 
Traction  Company  formally  operating  in  Pittsburgh  and 


Allegheny  and  the  United  Traction  Company  having  a  field 
of  its  own  in  Pittsburgh.  In  this  development  in  the  Ohio, 
Beaver  and  Shenango  Valleys  the  Beaver  Traction  Com- 
pany, in  which  the  Quay  interests  predominate,  has  had  a 
pretty  clear  field.  The  Pittsburgh  Railways  Company, 
through  the  West  End  Company  (1)  lines,  operates 
on  the  south  side  of  the  Ohio  as  far  west  as  McKees  Rocks, 
with  an  extension  under  way  to  Coraopolis,  and  which  is 
already  in  operation  to  Neville  Island  (2),  some  15  miles 
down  the  Ohio  from  Pittsburgh ;  and  at  the  same  time 
this  company  operates  branch  lines  to  Sheridan  and  Craf- 
ton  and  has  extended  lines  to  Carnegie.  About  a  year 
ago  the  Monaca,  Allequippa  &  Coraopolis  Street  Railway 
Company(22)was  chartered,  and  the  work  of  constructing 
a  line  between  these  two  points,  which  will  give  entrance 
to  Pittsburgh,  is  now  well  under  way,  with  a  line  chartered 
from  Monaca  to  Hookstown(23) .  The  incorporators  of  this 
new  line  are  C.  I.  McDonald,  of  Pittsburgh ;  Herman  W. 
Klein,  of  Allegheny ;  Henry  Cooper,  of  Bellevue,  and  J.  C. 
Whitla  and  H.  T.  Dempsey,  of  Beaver  Falls.  The  line  will 
connect  with  the  Beaver  Valley  Traction  Company's (5) line 
at  Beaver  Falls,  and  by  way  of  New  Castle,  Lowellsville 
and  Youngstown  will  reach  Cleveland.  There  is  another 
route  by  way  of  Salem,  Sebring,  Alliance,  Ravenna  and 
Kent  by  which  direct  connections  between  Pittsburgh  can 
be  secured,  the  latter  being  owned  by  the  Everett-Moore 
interests  and  the  former  by  the  Mahoning  Valley  Traction 
Company  and  allied  interests. 

On  the  north  side  of  the  Ohio  the  Pittsburgh  Railways 
Company  is  operating  to  Bellevue (3),  and  lines  are  pro- 
posed (4)  to  connect  with  the  Beaver  Valley  Traction 
Company  at  Rochester,  Pa.,  which  will  give  another  en- 
trance to  Pittsburgh  for  the  different  Ohio  lines  which  are 
being  extended  in  this  direction.  The  Beaver  Valley  Trac- 
tion Company  operates  between  Rochester,  Beaver  Falls, 
Beaver,  Mahoningtown  and  New  Castle  under  various 
names,  and  a  link  known  as  the  Sharon  &  New  Castle  Rail- 
way Company  is  about  completed  between  New  Castle  and 
Sharon.  The  property  of  the  Beaver  Valley  Traction  Com- 
pany consists  of  Beaver  Valley  Traction  Company (5),  the 
New  Castle  Traction  Company(6)and  the  Sharon  &  New 
Castle  Traction  Company (7),  which  lines  are  now  op- 
erating, and  the  following  lines  under  construction :  The 
Wampum  &  Hoytdale  Street  Railway  Company  (8),  which 
is  building  a  line  2\  miles  long  between  Wampum  and  Hoyt- 
dale by  way  of  the  Beaver  Turnpike  ;  the  Hoytdale  &  Beaver 
Falls  Street  Railway  Company (9),  which  is  constructing  a 
line  five  miles  long  from  Hoytdale  to  Beaver  Falls  ;  the  Mo- 
ravia &  Wampum  Street  Railway  Company  ( 10) ,  which  will 
build  a  line  from  Moravia  to  Wampum;  the  Wampum  Street 
Railway  Company (11),  which  will  build  a  short  line  in  the 
borough  of  Wampum  ;  the  New  Castle  &  Moravia  Street 
Railway  Company(i2),  which  will  build  a  line  southward 
from  New  Castle;  the  Patterson  Heights  Street  Railway 
Company  and  the  Riverview  Electric  Street  Railway  Com- 
panv,  the  latter  two  companies  to  build  short  lines  in  Beaver 
Falls. 

A  Philadelphia  syndicate,  headed  by  W.  W.  Wright,  has 
chartered  the  following  roads  in  the  Beaver  Valley:  The 
Beaver  &  New  Brighton  Street  Railway  Company  (13), 
the  Beaver  Falls  &  New  Brighton  Electric  Street  Railway 
Company (14),  the  Freedom  &  North  Rochester  Electric 
Street  Railway  Company (15),  and  the  Union  Electric 
Street  Railway  Company (16),  which  will  construct  a  line 
from  New  Brighton  to  Rochester.  The  Ellwood  City  Street 
Railway  Company  ( 17)  has  been  chartered  to  construct  a 
line  in  that  town  in  the  Beaver  Valley,  the  incorporators  be- 
ing A.  W.  M.  Billings,  George  Hamilton,  A.  S.  Hunt,  W 
S.Huntley  and  S. PI. Glass,  of  Pittsburgh,  This  is  known  as 
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the  Evergreen  Street  Railway  Company,  which  is  to  reach 
many  towns  in  Allegheny,  Beaver,  Lawrence  and  Butler 
Counties. 

The  Mahoning  Valley  Railway  Company  owns  the  Val- 
ley Street  Railway  Company  (18),  and  the  road  has  been 
completed  between  New  Castle  and  Lowellville,  which 
gives  this  company  service  between  Youngstown  and  New 
Castle.  The  Beaver  Valley  Traction  Company  and  other 
interests  are  making  rapid  -progress  south  of  the  Ohio  in 
the  connecting  link  between  Pittsburgh,  Steubenville  and 
Wheeling.  The  rapid  construction  of  the  Monaca,  Alle- 
quippa  &  Coraopolis  Street  Railway  Company's  line  and 
the  work  being  done  on  the  lines  between  Wheeling  and 
Steubenville  and  between  Steubenville  and  the  Pennsyl- 
vania-Ohio State  line  leaves  but  a  small  gap  in  this  great 
system,  and  this  is  being  rapidly  filled.  When  this  scheme 
was  evolved,  more  than  a  year  ago,  55  miles  of  the  90  miles 
of  line  required  to  connect  Pittsburgh  and  Wheeling  were 
completed.  The  Steubenville  lines  are  now  pushing  east  to 
join  the  extension  of  the  Beaver  Valley  Traction  Company 
(21),  which  will  extend  to  Hookstown,  and  this  will  com- 
plete the  line  so  far  as  Western  Pennsylvania  is  concerned. 

Last  summer  improvements  made  by  the  Southern  Trac- 
tion Company  ( 1 ) joined  the  towns  of  Sheridan,  Crafton, 
Ingram  and  Carnegie,  and  the  Pittsburgh  Railways  Com- 
pany is  extending  these  improvements.  The  Carnegie,  Mc- 
Donald &  Canonsburg  Electric  Street  Railway  Company 
(2q)is  now  well  under  construction.  This  line  will  con- 
nect with  the  Pittsburgh  Railways  Company  at  Carnegie, 
being  an  allied  concern  of  which  Edward  McDonald  is 
president ;  J.  W.  Nesbitt,  vice-president ;  R.  J.  Stoney,  Jr., 
secretary  and  treasurer,  and  R.  J.  Murray,  W.  J.  Cassidy 
and  E.  W.  Davis  the  other  members  of  the  company.  Last 
Jul\-  the  Canonsburg  &  Washington  Street  Railway  Com- 
pany (25)  was  chartered  by  L.  H.  Matthews,  G.  H.  Davis, 
W.L.Merwin, Charles  E.Martin, of  Pittsburgh, and  Joseph 
Stewart,  of  Allegheny,  and  work  is  now  progressing  on  this 
line,  which,  with  the  Carnegie,  McDonald  &  Canonsburg 
line  and  the  Pittsburgh  Railways  Company,  will  connect 
Washington,  Pa.,  with  Pittsburgh.  This  line  will  connect 
with  the  Washington  Electric  Street  Railway  Company 
(26) at  Washington  and  with  the  West  Washington  Street 
Railway  Company  (27),  the  North  Washington  Street  Rail- 
way Company  (28),  the  East  Washington  Street  Railway 
Company  (29)  and  the  Washington  &  Oak  Grove  Street 
Railway  Company  (30),  which  have  been  chartered  by  the 
promoters  of  the  Canonsburg  &  Washington  Street  Rail- 
way Company.  A  line  has  been  chartered,  the  Washington 
&  Brownsville  Electric  Street  Railway  Company (31),  to 
connect  Washington  with  Brownsville  by  wav  of  the  old 
National  road. 

The  first  objective  points  of  the  lines  which  now  traverse 
the  Monongahela  Valley  were  Homestead  and  Braddock, 
the  great  iron  and  steel  manufacturing  towns  near  Pitts- 
burgh, and  the  United  Traction  Company  was  the  first  of 
the  Pittsburgh  companies  to  extend  their  service  to  these 
towns.  From  these  towns  lines  were  extended  to  McKees- 
port  and  to  East  Pittsburgh  and  Wilmerding,  where  the 
Westinghouse  interests  are  located,  and  from  these  points 
the  gradual  extension  of  the  interurban  lines  to  the  Monon- 
gahela Valley  was  made,  the  Monongahela  Traction  Com- 
pany, the  principal  of  the  Mellon  interests,  being  a  factor 
in  this  field.  The  Monongahela  Street  Railway  Company 
(32) extends  to  Braddock  and  McKeesport  by  way  of 
Homestead,  and  a  branch,  the  Monongahela  City  Street 
Railway  Company  (33),  extends  up  to  Monongahela  as  far 
as  Riverview,  with  a  line  in  operation  further  up  the  river. 
The  Pittsburgh  &  Charleroi  Street  Railway  Company  (34) 
was  chartered  before  the  formation  of  the  Pittsburgh  Rail- 


ways Company  by  the  Mellons  to  build  a  line  to  connect 
Charleroi,  on  the  Monongahela,  with  Pittsburgh.  This  line 
was  to  enter  Pittsburgh  by  way  of  Finleyville,  Mount  Leb- 
anon and  thence  by  the  Suburban  tracks  on  South  Side, 
Pittsburgh.  In  themean while  independent  interests  in  which 
Dr.  A.  M.  Pierce,  of  Elizabeth,  and  W.  T.  Pierce,  of  Mc- 
Keesport, were  the  prime  movers  had  chartered  the  Eliza- 
beth &  Dravosburg  Traction  Company  (35),  which  will 
run  up  the  east  side  of  the  Monongahela  from  McKeesport 
to  Elizabeth.  Other  Monongahela  Valley  roads  under  con- 
struction, and  which  were  organized  by  the  Mellons  before 
the  sale  of  their  street  railway  interests,  are  the  Rostraver 
&  Monessen  Street  Railway  Company  (36),  which  extends 
southward  from  Monessen  across  the  Monongahela  to  Do- 
nora,  and  the  Donora  Street  Railway  Company  (37),  which 
latter  line  will  connect  Charleroi,  Bellevernon,  Webster  and 
Donora.  Colonel  J.  M.  Schoonmaker  and  others  connected 
with  the  Pittsburgh  &  Lake  Erie  road  of  the  Vanderbilt 
system  have  chartered  the  Monongahela,  Webster,  Bellever- 
non &  Fayette  City  Street  Railway  Company  (38),  and  the 
Charleroi  &  West  Side  Street  Railway  Company  (39)  has 
chartered  a  line  to  connect  the  towns  of  Stockdale,  Roscoe 
and  Coal  Center,  while  the  Brownsville,  Bridgeport  &  West 
Side  Street  Railway  Company (40) will  connect  Browns- 
ville with  West  Brownsville  and  California.  Recently  the 
plan  to  build  a  great  electric  line  along  the  old  National 
Road,  which  traverses  this  section,  from  Columbus,  Ohio, 
to  Cumberland  and  Washington,  has  received  much  atten- 
tion, and  numerous  charters  for  this  project  are  now  being 
secured. 

The  United  Traction  Company,  which  now  belongs  to 
the  Pittsburgh  Railways  Company,  has  lines  in  operation  to 
Homestead,  Braddock,  McKeesport  and  Wilmerding,  and 
two  lines  between  McKeesport  and  Wilmerding(4i,  42) . 
The  other  interurban  lines  of  this  system  are  indi- 
cated by(43),(44),(45)and(46)on  the  accompanying  map. 
The  East  McKeesport  Street  Railway  Company(34)  of 
this  system  has  the  costliest  road  in  the  country,  being  but 
little  over  three  miles  long  and  costing,  exclusive  of  equip- 
ment, more  than  $300,000.  The  most  difficult  engineering 
features  were  encountered  in  building  this  line,  a  cut  of 
60  feet  through  solid  rock  being  made  at  one  place.  The 
Mellon  lines  of  the  Pittsburgh  Railways  Company  operate 
the  Wilkinsburg  &  East  Pittsburgh  Street  Railway (47) 
and  have  several  other  charters  in  this  direction,  namely, 
the  Port  Venue  &  Vankirk  Street  Railway  Company  (48), 
the  Wilkinsburg  &  Turtle  Creek  Street  Railway  Company 
(49) and  the  Shady  Avenue  &  Homestead  Street  Railway 
Company  (50) . 

The  Pittsburgh,  McKeesport  &  Connellsville  Street  Rail- 
way Company  now  forms  one  of  the  great  interurban  sys- 
tems of  Western  Pennsylvania,  having  already  absorbed 
numerous  independent  street  railway  interests,  and  is  now 
taking  over  other  valuable  properties.  This  system  was 
formed  in  the  spring  of  1901  by  the  consolidation  of  the 
McKeesport,  Wilmerding  &  Duquesne  Railway  Company 
(51),  the  McKeesport  &  Youghiogheny  Street  Railway 
Company  (52),  the  Versailles  Traction  Company  (53)  and 
the  Connellsville  &  Uniontown  Railway  Company  (54). 
Since  that  time  the  company  has  purchased  the  Connells- 
ville Suburban  Street  Railway  Company(55),  the  Union- 
town  &  Monongahela  Valley  Electric  Railway  Company 
(56),  and  negotiations  have  just  been  closed  whereby  this 
system  obtains  control  of  the  Westmoreland  Railway  Com- 
pany, which  operates  the  Greensburg  &  Westmoreland 
Street  Railway  Company  line  (62)  between  Greensburg  and 
Irwin,  with  extensions  under  way  to  connect  with  the  Pitts- 
burgh Railways  Company  lines  at  Wilmerding.  The  pro- 
moters of  the  Pittsburgh,  McKeesport  &  Connellsville 
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Street  Railway  Company,  the  great  "Coke  Belt"  line (58), 
(59), (60) and (61),  are  Congressman  W.  H.  Graham  and 
George  I.  Whitney,  of  Pittsburgh,  and  a  number  of  New 
York  capitalists.  Work  is  being  pushed  to  close  up  the 
gaps  between  the  various  parts  of  the  system  now  in  opera- 
tion, and  the  entire  line  will  be  in  operation  within  six 
months.  The  line  extends  into  the  Connellsville  coke  re- 
gion by  the  "Yough"  Valley,  West  Newton,  Scottdale. 
Connellsville  and  Uniontown,  and  the  recent  purchases  of 
properties  in  Westmoreland  County  will  complete  the  loop 
for  a  return  system  by  Greensburg,  Irwin  and  Wilmer- 
ding.  An  independent  company  of  Greensburg  and  Mc- 
Keesport  capitalists  have  chartered  the  McKeesport  & 
Greensburg  Street  Railway  Company  (63),  which  will  con- 
nect the  towns  of  McKeesport  and  Greensburg,  parallel- 
ing the  Greensburg  &  Westmoreland  Street  Railway 
Company  line  from  Greensburg  to  Irwin,  and  from  that 
point  continuing  along  the  south  side  of  the  Pennsyl- 
vania road,  while  the  present  line  follows  the  north  side. 
The  Pittsburgh,  McKeesport  &  Connellsville  road  will  run 
a  line(64)from  the  Greensburg  &  Westmoreland  Street 
Railway  Company  line  at  Irwin  southward  to  Edna,  Her- 
minie  and  other  mining  towns. 

The  Greensburg  &  Southern  Trolley  Company (65), 
which  has  just  been  acquired  by  the  Pittsburgh,  McKees- 
port &  Connellsville  Street  Railway  Company,  has  char- 
tered four  lines  in  addition  to  the  main  one  from  Greens- 
burg to  Youngwood  and  Mt.  Pleasant — one  from  Greens- 
burg to  Latrobe  (66)  along  the  old  turnpike,  one  from 
Greensburg  to  New  Alexander  ( 67 ) ,  one  from  Greens- 
burg into  the  coke  regions  to  Mammoth  and  Hecla(68) 
and  one  to  run  westward  from  Greensburg  through  Lud- 
wick.  The  Latrobe  Street  Railway  Company  (69) has  a  line 
nearly  completed  between  Latrobe  and  Youngstown,  and 
this  line  will*  be  extended  into  the  southern  Latrobe  coal 
'and  coking  fields.  The  Mellon  interests  have  chartered  the 
Ligonier  &  Chestnut  Ridge  Street  Railway  Company  (70) 
to  build  a  line  10  miles  long  between  Latrobe  and  Ligonier. 

Another  system  of  interurban  lines  out  of  Pittsburgh 
traverses  the  Allegheny  and  Kiskiminetas  Valleys,  a  number 
of  interests  being  at  work  in  the  field.  Through  the  Alle- 
gheny Traction  Company's  Millvale,  Etna  &  Sharpsburg 
Street  Railway  Company  line  (71)  the  Pittsburgh  Railways 
Company  now  operates  on  the  north  side  of  the  Allegheny 
through  Millvale  to  Sharpsburg,  and  is  extending  its  line 
up  the  Allegheny.  Through  the  Butler  Street  line  (72)  of 
the  LJnited  Traction  Company  the  Pittsburgh  Railways 
Company  also  operates  to  Sharpsburg  and  Aspinwall.  The 
Mellon  interests  began  the  erection  of  the  Wilkinsburg  & 
Oakmont  Street  Railway  Company  line  (73)  last  summer, 
and  this  line  is  now  ready  for  traffic  between  Oakmont  and 
Wilkinsburg,  thus  forming  a  new  line  connecting  the  Al- 
legheny Valley  with  Pittsburgh.  This  line  connects  the 
towns  of  Hulton,  Verona,  Sandy  Creek  and  Wild  wood. 
For  some  time  a  line  has  been  in  operation  between  Natrona 
and  Hite(74),  a  distance  of  five  miles,  being  owned  by  B. 
Rafferty,  Horace  Dravo,  Julian  Kennedy  and  other  of  the 
Mellon  interests,  and  as  this  property  is  now  in  possession 
of  the  Pittsburgh  Railways  Company  the  nucleus  for  the 
further  extension  of  electric  lines  in  the  Allegheny  Valley 
is  had. 

The  Leechburg,  Freeport  &  Tarentum  Street  Railway 
Company  (75)  has  been  under  construction  for  some  time. 
The  Kittanning  &  Ford  City  Street  Railway  Company  (76) 
is  building  a  line  between  Kittanning  and  Ford  City,  the 
Kittanning  &  Leechburg  Street  Railway  Company (77) 
has  been  chartered  to  build  a  line  to  connect  Kittanning 
with  Leechburg,  and  the  Kittanning  &  Cowanshonock 
Street  Railway  Company  (78) has  been  chartered  to  build  a 


line  northward  along  the  Allegheny  River  from  Kittanning. 
The  Bradys  Bend  &  Pittsburgh  Street  Railway  Company 
(79) is  building  a  line  southward  from  Bradys  Bend,  and 
this  will  eventually  connect  with  the  line  building  north- 
ward from  Kittanning.  The  Apollo,  Vandergrift  &  Leech- 
burg (80)  Street  Railway  Company  is  building  a  line  be- 
tween Apollo  and  Leechburg  along  the  Kiskiminetas 
which  will  connect  with  the  Leechburg,  Freeport  &  Tar- 
entum and  thus  give  that  section  rapid  transit  connections 
with  Pittsburgh. 

The  Butler  Passenger  Railway  Company  (81)  will  be 
connected  with  the  Allegheny  by  a  proposed  line  to  Butler 
Junction(82) ,  and  a  line  has  been  proposed  to  connect  with 
the  Pittsburgh  Railways  Company  in  Lower  Allegheny(82). 
The  work  of  connecting  the  Franklin  Electric  Street  Rail- 
way Company  ( 83 )  and  the  Citizens'  Traction  Company  ( 84 ) , 
of  Oil  City,  has  been  completed,  and  cars  are  now  running 
over  this  connection  line (85) between  these  two  towns. 
The  French  Creek  Street  Railway  Company  (86)  will  build 
a  line  toward  Meadville.  The  Oil  City  Station  Railway 
Company  (87)  and  the  Oil  City  Street  Railway  Company 
(88) are  two  other  lines  in  operation  in  that  town  with  in- 
terurban lines  under  consideration.  The  Petroleum  Street 
Railway  Company  is  building  a  line  8|  miles  long  north- 
ward along  the  Allegheny  River.  The  Titusville  Electric 
Traction  Company  (89)  will  probably  be  connected  with  Oil 
City  by  a  proposed  line  (90).  The  Warren  Street  Railway 
Company  (91 )  now  connects  with  several  nearby  towns,  and 
the  Bradford  Street  Railway  Company  (92)  has  similar 
connections. 

A  line  is  building,  the  Sharon  Street  Railway  Company 
(93),  to  connect  Sharon  with  Meadville  by  way  of  Green- 
ville and  Conneaut  Lake  with  a  line  from  Meadville  to  An- 
dover,  Ohio(94J.  Local  capitalists  have  chartered  a  line 
from  Mercer  to  Sharon  (95),  and  connections  with  this  line 
from  Franklin  to  Mercer (96)  will  bring  Oil  City  and  Mer- 
cer into  connection  with  Pittsburgh  through  the  Beaver 
Valley  lines.  The McadvilleTraction Company  (97) operates 
to  a  number  of  nearby  towns,  and  the  Meadville  &  Inter- 
urban Street  Railway  Company (98)  will  connect  Meadville 
with  Conneaut  Lake,  while  another  branch  of  this  com- 
pany will  run  up  Oil  Creek  to  Saegertown(99)and  event- 
ually to  Erie (100).  The  Erie  Electric  Traction  Company 
(i03)at  present  connects  with  nearby  towns,  as  does  the 
Erie  Motor  Company  (101),  and  recently  a  line  has  been 
chartered  from  Erie  to  the  Ohio  State  line,  the  Conneaut  & 
Erie  Traction  Companydo2).  This  line  will  run  through 
Mill  Creek,  Fairview  and  Girard,  and  at  Conneaut  will 
connect  with  the  Pennsylvania  &  Ohio  Company,  which  is 
building  a  line  along  the  lake  shore  to  Cleveland.  In  the 
Upper  Allegheny  Valley,  the  Olean,  Rock  City  &  Bradford 
Passenger  Railway  Company  ( 150)  connects  a  number  of 
Northern  Pennsylvania  towns  and  extends  into  New  York. 

The  DuBois  Traction  Company  (104)  is  operating  a  line 
at  DuBois,  in  Clearfield  County,  which  connects  with  a 
number  of  mining  towns,  and  the  Punxsatawney  Passenger 
Railway  Company  (105) also  operates  to  adjoinin°-  mining 
towns.  The  Citizens'  Clearfield  &  Cambria  Traction  Com- 
pany (106),  owned  by  the  Union  Traction  Company,  of 
Philadelphia,  has  a  line  in  operation  at  Clearfield,  with  pro- 
posed lines  to  connect  with  Ebensburg( I07)and  Johns- 
town (  108).  The  Johnstown  Passenger  Railway  Company 
(109)  operates  in  Johnstown  and  to  Conemaugh  and  other 
points  up  the  Conemaugh  Valley,  and  the  Conemaugh  Val- 
ley Street  Railway  Company ( 1 10) will  build  a  line  from 
Ebensburg  to  Johnstown  by  way  of  Summer  Hill,  Wil- 
more  and  South  Fork.  The  Johnstown  Passenger  Railway 
Company  has  also  opened  a  line ( 1 1 1 ) between  Johnstown 
and  Windber,  the  great  coal  mining  town  of  the  Berwind 
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White  Coal  Mining  Company,  and  it  has  a  proposed  line 
(i  12)  along  the  Somerset  and  Cambria  branch  of  the  Balti- 
more &  Ohio  road  toward  Somerset.  The  Somerset  County 
Street  Railway  Company  (113)  has  been  chartered  by 
George  R.  Scull  and  other  Somerset  capitalists  to  build  a 
line  to  connect  Somerset  with  nearby  towns,  and  the  Myers- 
dale  &  Salsbury  Railway  Company  ( 114)  is  building  a  line 
between  Myersdale  and  Salsbury,  in  Somerset  County,  in 
which  T.  H.  Nelson,  of  Chambersburg ;  George  E.  Parker 
and  J.  S.  McFerren,  of  Pittsburgh,  are  interested. 

The  Citizens'  Passenger  Railway  Company  (115)  has  been 
operating  in  Altoona  for  some  years,  and  now  has  a  line  to 
Woopsononock(n6),  and  is  interested  in  the  Altoona  & 
Logans  Valley  Electric  Railway  Company  ( 1 17) .  The  Belt 
Line  Extension  Railway  Company  ( 1 18)  was  chartered 
about  a  year  ago  and  will  operate  out  of  Altoona.  The 
Tyrone  Street  Railway  Company  ( 119)  is  building  a  line  10 
miles  long  toward  Altoona,  and  the  Tyrone  &  Bellwood 
Electric  Railway  Company  (120)  will  connect  Tyrone  and 
Bellwood.  while  proposed  lines  from  Altoona  (121)  will 
connect  Altoona  and  Tyrone  by  way  of  Bellwood.  The 
Bellefonte  Electric  Railway  Company  ( 122 ) ,  in  which  E.  A. 
Tennis  and  S.  L.  Hibbard,  the  well-known  New  York  street 
railway  magnates,  are  interested,  will  connect  Bellefonte 
and  State  College.  The  Phillipsburg  Electric  Railway 
Company  ( 1 23)  and  the  Center  &  Clearfield  Street  Railway 
Company  ( 1 24)  are  being  constructed  in  Center  and  Clear- 
field Counties. 

The  Williamsport  Passenger  Railway  Company  (125), 
the  East  End  Passenger  Railway  Company  (126),  the 
South  Side  Passenger  Railway  Company (127),  the  Valle- 
mont  Traction  Company  ( 128)  and  the  Williamsport  &  Lock 
Plaven  Street  Railway  Company  ( 129) are  largely  owned  by 
Senator  J.  H.  Cochran  and  his  associates  of  Williamsport, 
who  are  interested  in  numerous  steam  and  electric  railway 
enterprises.  The  Lock  Haven  Traction  Company ( i3o)has 
interurban  connections  ( 131 J ,  and  there  is  a  proposed  line 
(i32)to  connect  Bedford  with  Bedford  Springs,  the  well- 
known  summer  resort,  in  Bedford  County.  Most  of  the 
other  electric  railway  lines  west  of  the  Susquehanna  are 
those  connected  with  the  system  which  traverses  Dauphin, 
York,  Adams,  Cumberland,  Mifflin,  Franklin,  Perry  and 
Juniata  Counties,  which  system  largely  emanates  from 
Harrisburg. 

The  nucleus  of  these  lines  is  the  Harrisburg  Traction 
Company,  which  operates  in  Harrisburg.  The  lines  of 
this  system  which  have  interurban  connections  are  the  fol- 
lowing: The  Harrisburg  &  Mechanicsburg  Electric 
Railway  Company  (133),  the  Lancaster  &  Mechanicsburg 
Street  Railway  Company (134),  the  Dauphin  Street  Rail- 
way Company  (135),  the  Hummelstown  Street  Railway 
Company  (not  shown  because  east  of  Harrisburg) ,  the 
Camp  Hill  &  Harrisburg  Passenger  Railway  Company 
(136)  and  the  Blue  Ridge  &  Linglestown  Electric  Railway 
Company  (  137).  The  Star  Street  Railway,  of  Mechanics- 
burg, is  the  nucleus  of  another  system  which  has  inter- 
urban connections  with  the  West  Fairview  &  Marysville 
Street  Railway  Company  (138)  and  the  Eastern  Traction 
Company  (139).  The  York  Street  Railway  Company  con- 
trols the  York  County  Traction  Company  ( 140) ,  a  line  to 
Lewisbury(i4i),  and  the  York  &  Dover  Trolley  Company 

(142)  .    The  Mechanicsburg  &  Dover  Electric  Railway 

(143)  is  under  construction,  and  the  Baltimore,  Westmin- 
ster &  Gettysburg  Electric  Railway  Company (144)  will 
eventually  reach  as  far  north  as  Harrisburg.  The  Carlisle 
&  Mt.  Holly  Electric  Railway  Company  (145)  is  building  a 
line  to  Mt.  Holly,  and  the  Mt.  Holly' &  Boiling  Springs 
Street  Railway  Company  (146)  has  been  chartered.  The 
Gettysburg  Transit  Company  (147)  has  been  chartered, 


and  the  Cumberland  Valley  Street  Railway  Company 
(148)  extends  east  of  the  Susquehanna.  The  Lewistown  & 
Reedsville  Electric  Railway  Company  (149)  will  connect 
Lewistown  with  Reedsville  when  completed.  In  the  north- 
ern part  of  the  State  the  Olean,  Rock  City  &  Bradford 
Street  Railway  Company  (150)  is  now  at  work  on  a  line 
which  is  destined  to  become  the  nucleus  of  an  extensive 
interurban  system,  and  which  will  eventually  connect  a 
number  of  Northern  Pennsylvania  and  Western  New  York 
towns. 

Following  is  a  list  of  the  companies,  systems  and 
branches  included  in  this  scheme  of  development,  number- 
ing 150  in  all,  and  indicated  by  numbers,  which  afford  a 
key  to  locate  them  in  the  map  on  the  opposite  page: 
No.     1.  West  End  Traction  Co.  line  of  Pittsburgh  Railways  Co. 
No.     2.  Extension  of  Pittsburgh  Railways  Co.  lines  to  Coraopo- 

lis  from  McKees  Rocks. 
No.     3.  Pittsburgh    Railways    Co.    line   through    Allegheny  to 
Bellevue. 

No.     4.  Proposed  Pittsburgh  Railways  Co.  line  from  Bellevue 

to  Freedom. 
No.     5.  Beaver  Valley  Traction  Co. 

No.  6.  New  Castle  Traction  Co.,  owned  by  the  Beaver  Valley 
Traction  Co. 

No.     7.  Sharon  &  Newcastle  Traction  Co.,  owned  by  the  Beaver 

Valley  Traction  Co. 
No.     8.  Wampum  &  Hoytdaic  Street  Railway  Co.,  owned  by  the 

Beaver  Valley  Traction  Co. 
No.     9.  Hoytdale  &  Beaver  Falls  Street  Railway  Co.,  owned  by 

the  Beaver  Valley  Traction  Co 
No.    10.  Moravia  &  Wampum  Street  Railway  Co.,  owned  by  the 

Beaver  Valley  Traction  Co 
No.    11.  Wampum  Street  Railway  Co.,  owned  by  the  Beaver  Valley 

Traction  Co. 

No.    12.  New  Castle  &  Moravia  Street  Railway  Co.,  owned  by  the 

Beaver  Valley  Traction  Co. 
No.    13.  Beaver  &  New  Brighton  Street  Railway  Co.,  Wright 

Syndicate. 

No.    14.  Beaver  Falls  &  New  Brighton  Electric  Street  Railway 

Co.,  Wright  Syndicate. 
No.    15.  Freedom  &  North  Rochester  Electric  Street  Railway  Co., 

Wright  Syndicate. 
No.    16.  Union  Electric  Street  Railway  Co.,  New  Brighton  to 

Rochester,  Wright  Syndicate. 
No.    17.  Ellwood  City  Street  Railway  Co.,  a  local  company. 
No.    18.  Valley  Street  Railway  Co.,  owned  by  Mahoning  Valley 

Railway  Co. 

No.    19.  Mahoning  Valley  Railway  Co.,  Youngstown  &  Sharon 

Street  Railway  Co. 
No.    20.  Mahoning  Valley  Railway  Co.,  New  Bedford  &  State  Line 

Street  Railway  Co. 
No.    21.  Western  Extension  of  the  Beaver  Valley  Traction  Co. 

lines. 

No.    22.  Allequippa  &  Coraopolis  Street  Railway  Co. 

No.    23.  Allequippa  &  Coraopolis  Street  Railway  Co.,  extension 

west  from  Monaca. 
No.    24.  Carnegie,  McDonald  &  Canonsburg  Street  Railway  Co. 
No.    25.  Canonsburg  &  Washington  Street  Railway  Co. 
No.    26.  Washington  Electric  Street  Railway  Co. 
No.    27.  West  Washington  Street  Railway  Co. 
No.    28.  North  Washington  Street  Railway  Co. 
No.    29.  East  Washington  Street  Railway  Co. 
No.    30.  Washington  &  Oak  Grove  Street  Railway  Co. 
No.    31,  Washington  &  Brownsville  Electric  Street  Railway  Co., 

over  the  old  National  road. 
No.    32.  Monongahela  Street  Railway  Co.,  Mellons,  now  owned 

'by  Pittsburgh  Railways  Co. 
No.    33.  Monongahela  City  Street  Railway  Co.,  Mellons,  now 

owned  by  Pittsburgh  Railways  Co. 
No.    34.  Pittsburgh  &  Charleroi  Street  Railway  Co.,  Mellons,  now 

owned  by  Pittsburgh  Railways  Co. 
No.    35.  Elizabeth  &  Dravosburg  Traction  Co.,  Dr.  Pierce  and 

other. 

No.    36.  Rostraver  &  Monessen  Street  Railway  Co.,  Mellons. 

No.    37.  Donora  Street  Railway  Co.,  Mellons. 

No.  38.  Monongahela.  Webster,  Bellevernon  &  Fayette  City  Street 
Railway  Co.,  Col.  Schoonmaker. 

No.  39.  Charleroi  &  West  Side  Street  Railway  Co.,  Col.  Schoon- 
maker. 

No.  40.  Brownsville,  Bridgeport  &  West  Side  Street  Railway  Co., 
local  interests. 


May  3,  1902.] 


STREET  RAILWAY  JOURNAL 


567 


Street  Ry.Jo 


MAP  SHOWING  DEVELOPMENT  OF  INTERURBAN  RAILWAYS  IN  WESTERN  PENNSYLVANIA 


No.    41.  East  McKeesport  line  of  United  Traction  Co.,  Pittsburgh      No.  57. 
Railways  Co. 

No.    42.  McKeesport  &  Wilmerding  line  of  United  Traction  Co.,      No.  58. 

Pittsburgh  Railways  Co.  No.  59. 

No.    43.  Interurban  lines  of  United  Traction  Co.,  Pittsburgh  Rail- 
ways Co.  No.  60. 

No.    44.  Interurban  lines  of  United  Traction  Co.,  Pittsburgh  Rail- 
ways Co.  '  '  No.  61. 

No.    45.  Interurban  lines  of  United  Traction  Co.,  Pittsburgh  Rail- 
ways Co.  No.  62. 

No.    46.  Interurban  lines  of  United  Traction  Co.,  Pittsburgh  Rail- 
ways Co. 

No.    47.  Wilkinsburg  &  East  Pittsburg  Street  Railway  Co.,  Mel-      No.  63. 

Ions,  Pittsburgh  Railways  Co. 
No.    48.  Port  Venue  &  Van  Kirk  Street  Railway  Co.,  Mellons,      No.  64. 

Pittsburgh  Railways  Co. 
No.    49.  Wilkinsburg  &  Turtle  Creek  Street  Railway  Co.,  Mellons,      No.  65. 

Pittsburgh  Railways  Co.  No.  66. 

No.    50.  Shady  Avenue  &  Homestead  Street  Railway  Co.,  Mellons, 

Pittsburgh  Railways  Co.  No.  67. 

No.    51.  McKeesport,  Wilmerding  &  Duquesne  Railway  Co.,  Pitts- 
burgh, McKeesport  &  Connellsvillc. 
No.    52.  McKeesport  &  Youghiogheny  Street  Railway  Co.,  Pitts-      No.  68. 

burgh,  McKeesport  &  Connellsville. 
No.    53.  Versailles  Traction  Co.,  Pittsburgh,  McKeesport  &  Con- 

nellsville.  No.  69. 

No.    54.  Connellsvillc  &  Uniontown  Railway  Co..  Pittsburgh,  Mc-      No.  70. 

Keesport  &  Connellsvillc. 
No.    55.  Connellsville  Suburban  Street  Railway  Co.,  Pittsburgh,      No.  71. 

McKeesport  &  Connellsville. 
No.    56.  Uniontown  &  Monongahela  Valley  Electric  Railway  Co.,      No.  72. 

Pittsburgh,  McKeesport  &  Connellsville. 


Line  from  Connellsville,  via  Broadford,  Vanderbilt,  etc., 
to  Fayette  City,  Pittsburgh,  McKeesport  &  Connellsville. 

Pittsburgh,  McKeesport  &  Connellsville  Street  Railway. 

Pittsburgh,  McKeesport  &  Connellsville  Street  Railway, 
Mount  Pleasant  Division. 

Pittsburgh,  McKeesport  &  Connellsville  Street  Railway, 
Scottdale  Division. 

Pittsburgh,  McKeesport  &  Connellsville  Street  Railway, 
Connellsville  Division. 

Greenshurg  &  Westmoreland  Street  Railway  Co.,  of  West- 
moreland Traction  Co.,  Pittsburgh,  McKeesport  & 
Connellsville. 

Greensburg  &  McKeesport-Street  Railway  Co.,  independ- 
ent line. 

Extension  of  Greensburg  &  Westmoreland  Traction  Co. 
line  by  Pittsburgh,  McKeesport  &  Connellsville. 
Greensburg  Southern  Trolley  Co. 

Extension  of  Greensburg  Southern  lines  from  Greensburg 
to  Latrobe,  Pittsburgh,  McKeesport  &  Connellsville. 

Extension  of  Greensburg  Southern  lines  from  Greens- 
burg to  New  Alexander,  Pittsburgh,  McKeesport  & 
Connellsville. 

Extension  of  Greensburg  Southern  lines  from  Greensburg 
to  Mammoth  and  Hecla,  Pittsburgh,  McKeesport  &  Con- 
nellsville. 

Latrobe  Street  Railway  Co.,  owned  by  local  people. 
Ligonier  &  Chestnut  Ridge  Street  Railway  Co.,  chartered 

by  the  Mellons,  of  Pittsburgh. 
Consolidated  Traction  Co.  from  Allegheny  up  Allegheny 

River,  Pittsburgh  Railways  Co. 
Butler  Street  line  of  United  Traction  Co.,  Pittsburgh 

Railways  Co, 
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No.  73.  Wilkinsburg  &  Oakmont,  to  run  lo  New  Kensington, 
Pittsburgh  Railways  Co.,  formerly  a  Mellon  line. 

No.  74.  Line  from  Katrona  to  Hite  in  operation,  Mellon,  now 
Pittsburgh  Railways  Co. 

No.  75.  Leechburg,  Freeport  &  Tarentum  Street  Railway  Co., 
Mellon,  now  Pittsburgh  Railways  Co. 

No.  76.  Kittanning  &  Ford  City  Street  Railway  Co.,  local  cap- 
italists interested. 

No.  77.  Kittanning  &  Leechburg  Street  Railway  Co.,  local  cap- 
italists interested. 

No.  78.  Kittanning  &  Cowanshonock  Street  Railway  Co.,  local 
capitalists  interested. 

No.  79.  Brady's  Bend  &  Pittsburgh  Street  Railway  Co.,  New  York- 
capitalists. 

No.    80.  Apollo,  Vandergrift  &  Leechburg  Street  Railway  Co., 

local  capitalists. 
No.    81.  Butler  Passenger  Railway  Co. 
No.    82.  Butler  Passenger  Railway  Co.,  extension. 
No.    83.  Franklin  Electric  Street  Railway  Co. 
No.    84.  Oil  Traction,  of  Oil  City. 

No.    85.  Oil  Traction,  of  Oil  City,  connecting  line  with  Franklin 

Electric  Street  Railway  line. 
No.    86.  French  Creek  Street  Railway  Co.,  chartered  and  line 

building. 

No.    87.  Station  Railway  Co.,  of  Oil  City. 
No.    88.  Oil  City  Street  Railway  Co. 
No.    89.  Titusville  Electric  Traction  Co. 

No.    90.  Titusville  Electric  Traction  Co.  proposed  line  to  Oil  City. 
No.    91.  Warren  Street  Railway  Co. 
No.    92.  Bradford  Street  Railway  Co. 

No.  93.  Sharon  Street  Railway  Co.,  to  run  to  Meadville  by  Green- 
ville. 

No.    94.  Line  from  Andover,  Ohio,  to  Meadville,  Pa. 
No.    95.  Line  from  Mercer  to  Sharon,  chartered  by  local  capitalist. 
No.    96.  Line  from  Franklin  to  Mercer,  chartered  by  local  cap- 
italist. 

No.    97.  Meadville  Traction  Co. 

No.    98.  Interurban  Street  Railway  Co.,  of  Meadville,  to  connect 

Meadville  and  Lake  Conneaut. 
No.    99.  Interurban  Street  Railway  Co.,  branch  to  run  up  French 

Creek  to  Saegertown. 
No.  100.  Interurban  Street  Railway  Co.,  branch  to  Erie. 
No.  101.  Erie  Motor  Co. 

No.  102.  Conneaut  &  Erie  Traction  Co.,  Erie  to  Pennsylvania-Ohio 
State  line. 

No.  103.  Erie  Electric  Traction  Co. 

No.  104.  Dubois  Traction  Co. 

No.  105.  Punxatawney  Passenger  Railway  Co. 

No.  106.  Citizens'  Clearfield  &  Cambria  Traction  Co.,  owned  by 
Union  Traction  Co.,  of  Philadelphia. 

No.  107.  Citizens'  Clearfield  &  Cambria  Traction  Co,  proposed  line. 

No.  108.  Citizens'  Clearfield  &  Cambria  Traction  Co.,  proposed  line. 

No.  109.  Johnstown  Passenger  Railway  Co. 

No.  no.  Conemaugh  Valley  Street  Railway  Co. 

No.  in.  Johnstown  &  Windber  line  of  Johnstown  Passenger  Rail- 
way Co. 

No.  112.  Proposed  line  of  Johnstown  Passenger  Railway  Co. 
No.  113.  Somerset  County  Street  Railway  Co. 
No.  114.  Myersdale  &  Salsbury  Railway  Co. 
No.  115.  Citizens'  Passenger  Railway  Co.,  of  Altoona. 
No.  116.  Citizens'  Passenger  Railway  Co.,  of  Altoona,  branch  line. 
No.  117.  Altoona  &  Logans  Valley  Electric  Railway  Co. 
No.  118.  Belt  Line  Extension  Railway  Co.,  of  Altoona. 
No.  119.  Tyrone  Street  Railway  Co. 
No.  120.  Tyrone  &  Bellwood  Electric  Railway  Co. 
No.  121.  Proposed  line  of  the  Altoona  Belt  Line  Extension  Rail- 
way Co. 

No.  122.  Bellefonte  Electric  Railway  Co.,  E.  A.  Tennis  and  others, 
of  New  York. 

No.  123.  Phillipsburg  Electric  Railway  Co. 

No.  124.  Center  &  Clearfield  Street  Railway  Co. 

No.  125.  Williamsport  Passenger  Railway  Co.,  Senator  J.  H.  Coch- 
ran and  others,  of  Williamsport. 

No.  126.  East  End  Passenger  Railway  Co.,  of  Williamsport,  Sen- 
ator J.  H.  Cochran  and  others,  of  Williamsport. 

No.  127.  South  Side  Passenger  Railway  Co.,  of  Williamsport,  Sen- 
ator J.  H.  Cochran  and  others,  of  Williamsport. 

No.  128.  Vallemont  Traction  Co.,  of  Williamsport,  Senator  J.  H. 
Cochran  and  others,  of  Williamsport. 

No.  129.  Williamsport  &  Lock  Haven  Traction  Co.,  Senator  J.  H. 
Cochran  and  others,  of  Williamsport. 

No.  130.  Lock  Haven  Traction  Co. 

No.  131.  Lock  Haven  Traction  Co.,  interurban  line. 

No.  132.  Bedford  to  Bedford  Springs. 


No.  133.  Harrisburg  &  Mechanicsburg  Electric  Railway  Co.,  con- 
trolled by  Harrisburg  Traction  Co. 

No.  134.  Lancaster  &  Mechanicsburg  Street  Railway  Co.,  con- 
trolled by  Harrisburg  Traction  Co. 

No.  135.  Dauphin  Street  Railway  Co.,  controlled  by  Harrisburg 
Traction  Co. 

No.  136.  Camp  Hill  &  Harrisburg  Passenger  Railway  Co.,  con- 
trolled by  Harrisburg  Traction  Co. 

No.  137.  Blue  Ridge  &  Linglestown  Electric  Railway  Co.,  con- 
trolled by  Harrisburg  Traction  Co. 

No.  138.  West  Fairview  &  Marysville,  controlled  by  Star  Street 
Railway  Co.,  of  Mechanicsburg. 

No.  139.  Eastern  Traction  Co.,  controlled  by  Star  Street  Railway 
Co.,  of  Mechanicsburg. 

No.  140.  York  County  Traction  Co.,  controlled  by  York  Street 
Railway  Co. 

No.  141.  A  line  to  Lewisbury,  controlled  by  York  Street  Rail- 
way Co. 

No.  142.  York  &  Dover  Trolley  Co. 

No.  143.  Mechanicsburg  &  Dover  line  under  construction. 

No.  144.  Baltimore,  Westminster  &  Gettysburg  Electric  Railway  Co. 

No.  145.  Carlisle  &  Mount  Holly  Electric  Railway  Co. 

No.  146.  Mount  Holly  &  Boiling  Springs  Street  Railway  Co. 

No.  147.  Gettysburg  Transit  Co. 

No.  148.  Cumberland  Valley  Street  Railway  Co. 

No.  149.  Lewistown  &  Reedsville  Electric  Railway  Co.,  connects 

Lewistown  and  Reedsville. 
No.  150.  Olean,  Rock  City  &  Bradford  Street  Railway  Co. 



General  Electric  Report 

The  General  Electric  Company's  tenth  annual  report  for  the 
year  ended  Jan.  31  shows  profits,  including  $938,585  from  the  sale 
of  securities,  after  deducting  all  general,  patent  and  miscellaneous 
expenses,  expenditures  of  $1,131,584  on  factory  plants  and  ma- 
chinery and  allowances  for  depreciation  and  losses,  to  have  been 
$8,598,241.  Deducting  $1,997,966  for  dividends  on  the  preferred 
and  common  stock  and  interest  on  debentures,  and  adding  $2,057,- 
685  for  increase  in  the  value  of  stocks  and  bonds  owned  by  the 
company,  the  sum  added  to  surplus  account  is  found  to  be 
$8,657,960.     The  balance  sheet  of  Jan.  31,  1902,  follows: 

ASSETS 

Cash    $4,058,448.00 

Stocks  and  bonds   $9,825,120.93 

Real  estate  (other  than  factory  plants)   464,195.68 

Notes  and  accounts  receivable   11,364,345.05 

Work  in  progress   1,338,258.93 

Total    $22,991,920.59  " 

Merchandise  inventories: 

At  factories    $7,742,605.55 

At  general  and  local  offices   1,037,968.16 

Consignments    96,309.47 

Total    $8,876,883.18 

  31,868,803.77 

Factory  plants    $4,000,000.00 

Patents,  franchises  and  good  will   2,000,000.00 

  6,000,000.00 

Total    $41,927,251.77 

LIABILITIES 

Five  per  cent  gold  coupon  debentures   $372,000.00 

Accrued  interest  on  debentures   3,100.00 

Accounts  payable    1,349,335.33 

Unclaimed   dividends    4,775.79 

  $1,729,211.12 

Capital  stock    24,910,900.00 

Surplus    15,287,140.65 

Total   $41,927,251.77 

Some  idea  of  the  magnitude  of  the  business  transacted  may  be 
gained  from  the  statement  that  about  160,000  separate  orders  were 
received  during  the  year,  not  including  contracts,  an  average  of 
528  per  day.  An  interesting  statement  is  herewith  reproduced, 
showing  the  orders  for  thejast  eight  years  and  the  amounts  billed 
to  customers  as  follows: 
Year  Ended 

Jan.  31  Amounts  Billed    Orders  Received 

1895  $12,540,395  $12,160,119 

1896   12.730,058  13,235,016 

1897   12,540,994  11,170,319 

1898   12,396,093  14,382,342 

1899   15.679,430  17,431,327 

1900   22,379,463  26,323,626 

1901   28,783,275  27,969,541 

J 902.   32,338,036  34,350,840 
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The  orders  received  during  the  year  under  consideration  call  for 
generators  and  converters  aggregating  350,000-kw  capacity, 
transformers  200,000-kw,  and  railway  motors  450,000-kw.  The 
last-mentioned  item  includes  1800  motors  of  125  hp  each  for  the 
Manhattan  Elevated  system,  with  controllers.  In  the  foreign 
department,  the  sale  is  reported  of  the  entire  equipment  for  the 
Tokyo  (Japan)  system,  including  3600  k\v  in  generators,  250  car 
equipments  and  all  accessory  apparatus,  making  the  largest  elec- 
tric plant  in  Asia.  Another  notable  installation  is  the  transforma- 
tion of  a  steam  road  into  an  electric  system,  requiring  3000  hp  of 
generators,  4700  hp  of  rotary  converters  and  12,800  hp  of  railway 
motors.  This  road,  now  being  operated  by  steam,  will  connect 
Milan,  Gallarate  and  Varese,  Italy. 

The  phenomenal  growth  in  the  company's  business  has  made 
necessary  many  additions  and  extensions  to  the  old  plants.  To 
increase  the  manufacturing  capacity,  186  acres  of  land  have  been 
purchased  during  the  year,  and  the  extensions  now  under  way  will 
add  nearly  half  a  million  square  feet  to  the  available  floor  space. 
An  expenditure  of  $1,500,000  for  buildings  and  machinery  has  been 
entailed  by  these  improvements.  At  the  Schenectady  works,  the 
pattern  shop  of  52,000  sq.  ft.  and  the  additions  of  70,000  sq.  ft.  to 
the  machine  shops  have  been  completed.  Buildings  for  the  manu- 
facture of  wire  and  cable  and  insulating  materials,  of  180,000  sq.  ft.; 
a  machine  shop  for  large  work,  of  117,000  sq.  ft.;  a  building  of 
60,000  sq.  ft.  for  manufacturing  switches,  controllers  and  other 
small  articles  and  an  addition  of  13,000  sq.  ft.  to  the  testing  shop 
are  now  under  way. 

The  building  now  used  for  general  offices  at  Schenectady  was 
originally  designed  for  manufacturing  purposes,  and  when  the  new 
office  building,  which  has  been  under  construction  for  the  last 
year,  is  completed  the  present  building  will  be  utilized  for  manu- 
facturing, adding  about  40,000  sq.  ft.  An  extension  is  being  made 
to  the  shipping  department  of  30,000  sq.  ft.,  and  a  new  power  house 
will  add  6000  hp  to  the  present  equipment.  At  the  Lynn  works, 
the  machine  shop  and  testing  facilities  were  increased  by  the  addi- 
tion of  a  building  having  25,000  sq.  ft.  of  floor  space;  substantial 


The  floor  area  of  all  factory  buildings  is  approximately  2,500,000 
sq.  ft.,  which  will  be  increased  this  year  about  406,000  sq.  ft.  by  the 
buildings  now  under  construction.  The  erection  by  the  British 
Thomson-Houston  Company  of  large  works  at  Rugby,  England, 
will  relieve  the  pressure  on  the  American  manufacturing  facilities, 
as  the  British  company  has  hitherto  been  principally  supplied  by 
the  works  in  this  country. 

The  advancement  in  the  street  railway  field  is  particularly  notice- 
able, and  is  the  subject  of  extended  comments  in  the  report. 

"There  has  been  a  notable  increase  in  the  mileage  and  impor- 
tance of  electric  railways,  due  to  the  consolidation  of  adjoiningsys- 
tems  and  the  development  of  high-speed  interurban  lines.  Steam 
railroad  managers  are  showing  more  interest  in  electric  traction, 
and  our  engineers  have  carefully  studied  the  problems  presented 
by  large  terminals  and  heavy  traffic  conditions. 

"We  have  so  perfected  the  methods  of  collecting  current,  con- 
trolling motors  and  transmitting  the  electric  current  that  we  see 
no  serious  engineering  obstacle  to  the  displacement  of  steam  loco- 
motives on  many  existing  steam  lailroads  where  the  conditions  of 
traffic  show  the  electric  system  to  be  economical. 

"That  electricity  is  thoroughly  reliable  and  entirely  able  to 
handle  heavy  passenger  traffic  with  success  has  been  amply  de- 
monstrated by  many  installations  in  regular  operation  for  several 
years." 

The  report  also  calls  attention  to  the  increasing  demand  for 
electric  locomotives.  ■ 


♦♦♦ 


Firing  the  Metropolitan  Company's  Power  Plant 

The  Metropolitan  Street  Railway  Company,  of  New  York,  has 
established  a  small  laboratory  in  connection  with  its  operating  de- 
partment, and  one  of  the  purposes  of  this  branch  is  the  collection 
of  data  relating  to  the  steam  plant,  to  determine  the  efficiency  of  the 
stoker  department  and  the  relative  values  of  several  grades  of  coal. 
These  investigations  have  been  particularly  directed  toward  the 
work  of  the  Ninety-Sixth  Street  station,  which  enjoys  the  distinc- 


BOILER  ROOM  OF  METROPOLITAN  STREET  RAILWAY  COMPANY,  NINETY-SIXTH  STREET  POWER  HOUSE 


additions  were  made  to  the  power  plant,  and  plans  are  now  being 
prepared  for  a  building  of  55,000  sq.  ft.  floor  area  for  the  manu- 
facture of  meters  and  instruments.  At  the  Harrison  works,  the 
fireproof  storage  building  of  68,000  sq.  ft.  area  was  completed  last 
summer,  and  plans  are  being  prepared  for  further  substantial  ad- 
ditions to  take  care  of  the  increased  sales  of  incandescent  lamps. 


tion  of  being  the  largest  electrical  street  railway  power  plant  in  the 
world  in  actual  operation  at  the  present  time.  The  magnitude  of 
the  enterprise,  however,  is  not  its  most  interesting  nor  its  most  im- 
portant feature.  The  entire  system  of  the  Metropolitan  Company 
presents  an  interesting  study  for  engineers  and  managers  of  large 
power  plants  and  street  railway  properties,  but  in  no  department 
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is  there  greater  opportunity  for  experimental  investigation  than  in  in  the  world  in  actual  operation  to-day.   There  are  other  plants  now 

the  steam  plant,  where  the  highest  type  of  mechanical  equipment  in  course  of  construction  in  New  York  which,  when  completed,  will 

is  employed  throughout.            ■  have  larger  capacity,  and  these,  too,  are  being  equipped  with  Roney 

The  steam  plant  contains  eighty  boilers  arranged  in  three  tiers,  mechanical  stokers — the  Manhattan  Railway,  for  instance,  with  its 


AGITATOR 
FEED-WHEE 


AGITATOR  SECTOR 


SHEATH-NUT^ 


BOILER  FRONT 


DETAILS  OF  CONSTRUCTION  OF  THE  RONEY  MECHANICAL  STOKER 


200  ft.  x  166  ft.  each.  They  are  Babcock  &  Wilcox  water-tube  boil- 
ers, with  126  4-in.  tubes  18  ft.  long  and  two  42-in.  drums  9-16  of  an 
inch  thick  and  23  ft.  3?^  ins.  long.  The  boilers  are  built  to  carry 
200  lbs.,  but  at  the  pressure  adopted  for  the  station,  160  lbs.,  they 
have  a  rated  capacity  of  250  hp,  although  they  can  develop  400 
hp.   These  boilers  are  supported  by  steel  beams  connected  with  the 


ultimate  equipment  of  384  stokers  attached  to  ninety-six  boilers  of 
50,400  hp;  the  New  York  Edison  Waterside  station,  which  will 
have  224  stokers  under  boilers  developing  35,000  hp,  and  the  Third 
Avenue  Street  Railway  plant  of  the  Metropolitan  Company  with 
240  stokers  under  31,500  hp  of  boilers.  But  for  some  time  the 
Ninety-Sixth  Street  station  of  the   Metropolitan    Company  can 


FEEO  WHEEL- 
AG,TAT0R  SECTOR 


Inclined  Position 

DETAILS  OF  FEED  AND  GRATE  MEASUREMENT 


Stepped  Position 


steel  structure  of  the  building,  and  they  are  thus  entirely  independ- 
ent of  the  brickwork  and  of  the  floor  itself,  this  part  of  the  equip- 
ment having  been  installed  before  the  brickwork  was  put  in  place. 

The  boilers  were  equipped  with  Roney  mechanical  stokers  by 
Westinghouse,  Church,  Kerr  &  Company,  and  this  plant  has  the 
distinction  of  being  the  largest  installation  of  mechanical  stokers 


rightly  claim  the  distinction  of  leader  in  number  and  capacity  of 
stokers  as  well  as  in  character  of  equipment. 

A  brief  description  of  the  present  form  of  the  "Roney  mechanical 
stoker,  which  is  playing  such  an  important  part  in  these  large  power 
equipments,  will  be  interesting  at  this  time,  when  so  many  large 
plants  are  being  installed.    The  details  of  construction  are  shown 
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in  the  accompanying  diagrammatic  illustration.  The  equipment 
consists  of  a  hopper  for  receiving  the  coal,  a  set  of  rocking  stepped 
grate-bars,  inclined  at  an  angle  of  37  degs.  from  the'  horizontal, 
and  a  dumping  grate  at  the  bottom  of  the  incline  for  receiving  and 
discharging  tire  ash  and'  clinker.  The  dumping  grate  is  divided 
into  several  parts  for  convenience  in  handling. 

Coal  is  fed  to  the  inclined  grate  from  the  hopper  by  a  recipro- 
cating pusher,  which  is  calculated  by  the  agitator  and  agitator 
sector.  The  grate-bars  rock  through  an  arc  of  15  degs.,  assuming 
alternately  the  inclined  position  and  the  stepped  position,  il- 
lustrated in  the  cuts,  showing  details  of  feed  and  grate  movements. 
The  grate-bars  receive  their  motion  from  the  rocker-bar  and 
Connecting  rod,  and  these,  with  the  pusher,  are  also  actuated  by 
the  agitator,  which  receives  its  motion  through  the  eccentric  from 
a  shaft  attached  to  the  stoker  front,  under  the  hopper.  The  range 
of  motion  of  the  pusher  is  regulated  by  the  feed-wheel  from  no 
stroke  to  full  stroke,  and  the  amount  of  coal  pushed  into  the 
furnace  may,  therefore,  be  adjusted  according  to  the  demand  for 
steam.  The  motion  of  the  grate-bars  is  similarly  regulated  and 
controlled  by  the  position  of  the  sheath-nut  and  lock-nuts  on  the 
connecting  rod.  Each  grate-bar  is  composed  of  two  parts,  a 
vertical  web  provided  with  trunnions  at  each  end,  which  rest  in 
seats  in  the  side  bearers,  and  a  fuel-plate,  ribbed  on  its  under  side, 
which  bolts  to  the  web.  These  fuel-plates  carry  the  bed  of  burn- 
ing coal,  and,  being  wearing  parts,  are  made  detachable,  with  the 
view  of  reducing  the  cost  of  repairs  to  a  minimum.  The  webs 
are  perforated  with  longitudinal  slots  to  disclose  the  condition  of 
the  fire  at  all  times  without  opening  the  doors,  and  free  access 
may  be  had  to  all  parts  of  the  grate  to  assist,  when  necessary,  the 
removal  of  clinker.  These  slots  also  serve  an  important  purpose 
in  furnishing  an  abundant  supply  of  air  for  combustion. 

Anthracite  coal  is  burned  under  half  of  the  boilers  in  the  Metro- 
politan plant.  The  stokers  are  fitted  with  what  is  termed  a  guard, 
which  may  be  raised  to  prevent  the  small  anthracite  coal  from 
sliding  when  the  dumping  grate  is  dropped  to  discharge  the  ac- 
cumulated ash  and  clinker.  On  restoring  the  dumping  grate  to  its 
normal  position,  the  guard  is  dropped.   The  design  and  construc- 


service.  They  are  of  the  enclosed  type,  with  all  moving  parts 
protected  from  dust  and  dirt.  The  engines  run  in  a  bath  of  oil,  so 
do  the  worm  and  worm  gear,  to  which  the  engine  is  directly  con- 
nected ;  the  worm-gear  housing,  which  is  completely  enclosed,  is 


SHOWING  UNDER  SIDE  OF  FIRE  BED 

attached  directly  to  the  engine  frame  and  housing.  The  lubrication 
is  entirely  automatic,  and  this  feature  cuts  down  attendance  to  the 
minimum,  so  much  so,  in  fact,  that  it  is  not  a  factor  in  the  dis- 
tribution of  the  power  house  labor.   The  operation  and  adjustment 


DETAILS  OF  DUMPING  GRATE  AND  GUARD— THE  SHADED  OUTLINE  SHOWS  POSITION  OF  GUARD  WHEN  RAISED 

AND  DUMPING  GRATE  WHEN  DROPPED 


tion  of  the  dumping  grate  and  guard  are  clearly  shown  in  the 
detailed  illustration  of  this  feature,  and  their  operation  will  be 
readily  understood. 

An  excellent  view  of  one  tier  of  the  boilers  equipped  with  Roney 
stokers  in  the  Metropolitan  Company's  station  is  shown  in  the 
large  half-tone  reproduction.  These  stokers  are  operated  by  small 
4x4^  Weslinghouse  engines  especially  designed  fur  boiler  house 


require  so  little  skill  that  they  can  be  successfully  taken  care  of 
by  the  ordinary  fireman.  In  this  particular  plant  each  floor  of  the 
boiler  house  is  divided  into  four  sections.  One  engine  is  sufficient 
to  run  a  section,  but  a  relay  is  installed  as  a  safeguard  against  pos- 
sible accident  to  driving  gear  or  shafting.  Although  these  engines 
are  small  in  type  they  show  a  low  water  rate,  giving,  under  good 
conditions,  an  economy  of  42  lbs.  of  water  per  horse-power.  Taking 
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the  average  results  of  several  tests  of  the  power  required  to  drive 
Roney  stokers  under  heavy  loads,  it  is  found  that  to  operate 
stokers  for  100  rated  boiler  hp  about  o.i  ihp,  or  4.2  lbs.  of 
steam  per  hour  are  required.  This  amount  of  water  is  insignificant, 
as  it  represents  only  between  0.1  per  cent  and  0.2  per  cent  of  the 
water  evaporated  by  the  boiler.. 

In  operation,  the  entire  bed  of  fire  is  visible  from  the  under  side 
of  the  grate,  as  shown  in  the  cut  of  the  Roney  stoker  attached  to 
a  horizontal  boiler.  Clinkers  can  be  seen  as  they  form,  and  may 
be  dislodged  without  opening  the  doors.  Then,  too,  if  the  fire 
should  burn  unevenly,  it  can  be  detected  instantly  and  corrected 
without  trouble. 

The  feature  which  commends  this  stoker  particularly  to  the  lay- 
man, as  well  as  the  owner  of  a  power  plant,  is  that  it  insures  com- 
plete combustion  of  fuel  and  consequently  eliminates  the  smoke 
nuisance.  This  is  accomplished  by  furnishing  sufficient  air  supply, 
mingling  the  air  with  the  volatile  gases,  maintaining  a  constant 
high  temperature  and  a  uniform  supply  of  fuel  carefully  regulated 
to  meet  the  demand.  A  coking  arch  of  fire-brick  across  the 
furnace  covers  the  upper  part  of  the  grate  and  forms  a  reverber- 
atory  furnace  and  gas  producer,  the  action  of  which  is  to  coke 
the  fresh  fuel  as  it  enters  and  release  its  gases,  and  these,  mingling 
with  the  heated  air  supplied  in  small  streams  through  the  per- 
forated tile  above  the  dead-plate,  are  quickly  burned  in  the  large 
combustion  chamber  above  the  bed  of  incandescent  coke  on  the 
lower  part  of  the  grate.  This  method  of  supplying  the  coal  at  the 
front  and  coolest  portion  of  the  furnace  presents  conditions  most 
favorable  for  complete  and  economical  combustion,  and  in  opera- 
tion closely  resembles  a  large  Argand  burner,  in  the  ease  with 
which  it  is  regulated  and  in  its  smokeless  combustion  of  the 
hydrocarbons  of  the  coal. 

Attention  has  already  been  directed  to  the  fact,  that  while  the 
magnitude  of  this  equipment  was  a  very  impressive  feature,  it  was 
not  by  any  means  the  most  important.  This  will  be  appreciated 
when  it  is  understood  how  carefully  the  details  have  been  worked 
out  in  every  department,  and  how  closely  the  operation  is  watched. 
It  will  be  recalled  that  M.  G.  Starrett,  the  chief  engineer  of 
the  Metropolitan  Street  Railway  Company,  contributed  some 
valuable  information  upon  methods  employed  by  the  manage- 
ment, in  an  article  in  the  Street  Railway  Joup.nal  for  Oct.  5, 
1 901.  Commenting  upon  these  investigations  he  said:  "The  oper- 
ation of  a  station  the  size  of  our  Ninth-Sixth  Street  plant  is  such 
a  novelty  in  engineering  work,  that  there  are  many  points  about 
which  we  ourselves  have  not  yet  reached  definite  conclusions." 

Flue-Gas  Analysis,  Rovey  Mechanical  Stokers,  Metrop.'litan  Street  Railway 
Company,  New  York,  Jan.  10  to  Feb.  10,  1902. 
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Referring  particularly  to  the  analysis  of  flue  gases,  he  added: 

"A  station  as  large  as  ours  makes  not  only  justifiable,  but  neces- 
sary, refinements  which  have  not  heretofore  been  considered  as 
a  regular  part  of  station  operation.  The  maintenance  of  a  small 
chemical  laboratory  is  one  of  these.  We  are  doing  business  on 
such  a  large  scale  that  such  matters  as  the  quality  of  the  coal,  and 
the  amount  of  good  fuel  that  goes  up  the  chimney  cannot  profit- 
ably be  neglected. 

"Flue  gas  analysis  is  not  worth  anything  unless  samples  are 


taken  frequently  So  far,  we  have  confined  ourselves  to  taking 
samples  of  flue  gases  from  each  boiler  room  once  during  each 
shift.  The  stoker  operators  in  each  room  are  held  responsible  for 
the  quality  of  the  flue  gas  coming  from  that  room.  With  mechan- 
ical stokers  all  through,  it  is  possible  to  insist  on  closer  regula- 
tions of  the  quality  and  temperature  of  the  flue  gases  than  would 
be  possible  with  hand  firing.  With  mechanical  stokers  there  is  no 
reason  why,  with  proper  attention  under  ordinary  running  con- 
ditions, the  flue  gases  should  not  show  continuously  approxi- 
mately the  same  percentage  of  air,  CO2  and  CO.  The  proportion 
of  the  latter,  which  is  unburned  fuel,  should  be,  of  course,  as  low 
as  practicable.  The  rate  of  feed,  thickness  of  coal,  and  amount 
of  air  admitted  to  the  fire,  are  all  practically  under  control  of  the 
stoker  operators,  and  if  the  proportion  is  not  such  as  to  "give  the 
best  results,  it  is  the  fault  of  the  stoker  operators.  As  yet  we  have 
not  attempted  to  set  up  any  standard  for  the  stoker  operators 
to  maintain.  The  flue  gas  in  each  case  is  taken  from  the  back 
connection  of  the  boiler.  All  of  these  show  almost  perfect  com- 
bustion." 

These  tests  have  been  taken  regularly  since  the  laboratory  was 
established,  and  the  following  figures,  from  the  record  book  of 
Ihe  Metropolitan  station,  show  the  reports  from  the  stoker  room 
for  one  month,  extending  from  Jan.  10  to  and  including  Feb.  10. 
It  would  be  well  to  bear  in  mind  that  these  records  do  not  show 
the  best  results,  for  the  inspector  has  instructions  to  select  poor 
fires,  where  there  are  any,  rather  than  good  ones  for  analysis. 




Bowser  Oil  Cabinet 


The  accompanying  cut  represents  the  single  square  cabinet 
equipped  with  an  adjustable  measure  and  a  self-measuring  pump, 
manufactured  by  S.  F.  Bowser  &  Co.,  of  Fort  Wayne,  Ind.  These 
cabinets  are  intended  for  use  in  electric  light  and  street  railway 
power  plants,  factories,  shops,  cotton  and  woolen  mills  and  engine 
rooms  of  large  manufacturing  establishments.  By  storing,  oil  in 
cabinets  of  this  kind  instead  of  leaky  barrels,  and  measuring  it  for 
distribution,  much  waste  is  prevented,  and  the  danger  of  fire  from 
oil-soaked  floors  is  eliminated. 

The  tank  which  contains  the  oil  is  built  of  galvanized  steel, 
turned,  double-seamed  and  soldered,  and  is  enclosed  in  a  strongly 
built  cabinet.  The  pump  is 
of  metal,  full  nickel  finish,  or 
black  enamel,  nickel  trim- 
med finish.  It  measures  an 
exact  pint,  half-pint  or  quar- 
ter-pint at  a  stroke,  and  de- 
livers the  oil  directly  into 
the  oiler  or  oil  can  of  what- 
ever capacity  or  shape.  The 
pump  is  equipped  with  the 
"anti-drip"  nozzle,  which 
prevents  dripping  after  the 
pumping  motion  has  ceased 
and  which  shuts  off  the  flow 
of  oil  instantly.  The  quan- 
tity of  oil  discharged  at  a 
stroke  is  controlled  by  a 
small  lever  located  upon  the 
pump  plate  upon  the  top  of 
the  tank,  which  may  be 
regulated  by  loosening  a  set 

screw  and  moving  the  quantity  stop  up  for  more  or  down  for  less. 
Where  a  standard  size  of  cans  or  oilers  is  m  use  the  pump  may 
be  regulated  to  fill  them  at  one  stroke.  The  cylinder  of  the  pump 
is  of  brass  2V2  ins.  in  diameter  and  with  a  6-in.  stroke;  the  plunger 
is  of  o-ray 'malleable  casting  and  the  valves  and  valve  seats  are  of 
full  brass  construction.  The  cabinet  is  provided  with  a  round 
metal  drip  pan  7  ins.  in  diameter,  with  an  opening  iK  ins.  in 
diameter  in  the  center,  protected  by  a  stout  wire  screen,  which 
prevents  dirt  from  entering  the  tank.  The  pump  has  also  a  slide 
drip  pan  cover,  to  which  is  attached  an  upright  metal  drip  tube 
7A  in  in  diameter  and  notched  to  fit  over  the  discharge  nozzle, 
which  is  3^-in  in  diameter.  When  cans  are  being  filled  the  slide 
drip  pan  cover  is  pushed  back,  and  when  not  in  use  is  pulled  for- 
ward, covering  the  drip  pan,  and  if  the  pump  be  operated  the  oil 
passes  down  the  drip  tube  and  into  the  tank  proper.  This  ar- 
rangement also  prevents  dirt  from  entering  the  cabinet  and  con- 
taminating the  oil.  ■   .    ,  . 

In  addition  to  the  single  square  style  of  cabinet  illustrated,  this 
firm  manufactures  the  compartment  square  cabinet,  the  single  roll- 
too  cabinet  and  the  compartment  roll-top  cabinet,  with  capacities 
ranging  from  one  to  five  barrels.  The  compartment  cabinets  are 
used  where  more  than  one  kind  of  oil  is  required. 


IMPROVED  OIL  CABINET 
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A  Handsome  Convertible  Car 


The  convertible  car  illustrated  herewith  is  one  of  a  lot  recently 
constructed  by  the  John  Stephenson  Company,  Elizabeth,  N.  J.,  for 
Porto  Rico.  It  is  of  some  interest  to  note  the  fact  that  the  con- 
vertible style  of  construction  is  becoming  generally  appreciated, 


motor  cables,  wires,  etc.  It  is  formed  by  placing  castings  or  dis- 
tance pieces  between  the  sills  and  placing  a  flooring  underneath 
them.  Practice  has  shown  the  great  value  of  a  construction  which, 
while  it  protects  the  cables  and  wiring,  brake  pipes,  etc.,  also 
affords  easy  access  to  them  by  means  of  trap  doors  in  the  floor. 
Another  unusual  feature  is  the  use  of  a  steel-plated  truss  plank. 


finding  favor  in  warm  countries  as  well  as  cold  ones,  and  wher-     This  is  placed  at  the  foot  of  the  posts  with  the  steel  next  to  them. 


HANDSOME  CAR  FOR  SAN  JUAN  LIGHT  &  TRANSIT  COMPANY 


ever  it  is  used  it  is  winning  favor  with  passengers.  Its  great 
value  consists  in  the  fact  that,  with  a  single  equipment,  a  road  is 
always  provided  with  either  open  or  closed  cars  at  a  moment's 
notice.  No  change  of  temperature  or  weather  conditions  can 
come  so  suddenly  as  to  find  the  road  with  the  wrong  kind  of  car 
in  service. 

The  cars  were  built  for  the  San  Juan  Light  &  Transit  Company 
and  are  36  ft.  4  ins.  long  over  the  buffers,  with  28-ft.  bodies.  When 
shipped,  platforms  and  bonnets  were  removed  and  placed  inside 
the  bodies,  which  were  boxed  and  shipped  entire.  Twenty-eight 
feet  is  perhaps  the  best  length  for  general  service,  and  is  becoming 
recognized  by  railway  men  as  a  standard.  The  bodies  have  straight 
sides  with  a  high  truss  to  the  window  rail.  The  truss  ends  go 
through  the  sills  and  are  secured  to  them  by  anchor  plates.  The 
latter  have  their  ends  turned  up  over  the  end  of  the  sill,  making  a 
secure  connection.  Still  further  strength  is  obtained  by  a  truss 
rod  under  each  of  the  side  sills,  and  by  steel  plates  %  in.  x  8  ins. 
There  are  the  usual  bolsters  which  are  sandwiched  with  ^-in. 
plates.  The  body  is  7  ft.  8  ins.  wide,  and  is  9  ft.  from  the  bottom 
of  the  sill  over  the  roof.  The  conditions  of  operation  are  such  as 
to  confine  the  width  over  all  to  this  small 
dimension.  The  sides  are  covered  with 
vertical  sheathing  outside.  A  matched 
horizontal  ceiling  is  gained  on  to  the  posts 
and  glued  as  well  as  nailed.  As  the  out- 
side is  also  glued  the  whole  side  becomes 
as  strong  as  a  single  piece  of  wood  with 
the  grains  crossed.  The  lower  window 
sash  drop  into  pockets,  and  the  upper 
sash  slide  into  the  roof.  This  form  of  con- 
struction presents  several  advantages, 
among  them  being  the  neat  appearance  of 
the  roof  from  the  inside.  This  construction 
gives  a  well-proportioned  roof  and  a  wider 
monitor  than  is  possible  where  both  slide 
into  the  roof,  and  avoids  excessive  weight 
in  the  upper  part  of  the  car  body. 

There  are  sixteen  cross  seats  and  font 
stationary  longitudinal  seats  in  the  cor- 
ners. The  inside  finish  is  white  ash 
throughout  with  bronze  trimmings  and 
three-ply  head  linings.  Each  car  is  fitted 
out  with  bronze  trimmings  and  three-ply 

with  thirteen  incandescent  electric  lamps.  As  the  cars  are  to  be 
operated  in  a  warm  climate,  a  vestibule  was  not  necessary,  and  a 
plain  open  platform  with  a  street  car  bonnet  is* used.  The  plat- 
forms are  4  ft.  2  ins.  long.  They  have  folding  gates  and  a  single 
step.  The  outisde  platform  sills  are  plated  with  steel:  The  floor 
is  dropped  9  ins.  below  that  of  the  car.  The  trucks  are  of  the 
maximum  traction  type. 

There  are  several  notable  departures  in  these  cars  from  usual 
practice  in  construction.  One  of  these  is  in  the  floor  fram- 
ing. This  has  four  sills  extending  the  full  length  of  the  car, 
the  space  between  the  central  pair  being  utilized  for  a  longitudinal 
floor  pocket.   This  pocket  forms  a  conduit  in  which  are  placed  the 


The  construction  renders  the  car  exceedingly  stiff,  which  stiffness 
is  also  increased  by  the  use  of  a  double  floor  throughout  the  car. 

The  details  of  the  finish  are  of  standard  patterns.  There  are  ten 
pivoted  ventilators  on  a  side,  the  windows  have  three  guard  rails, 
and  there  are  the  usual  sand  boxes,  gongs,  electric  signal  bells, 
etc.  Each  end  of  the  body  has  a  coach  bracket  signal  lamp,  and 
on  the  right-hand  side  of  each  end  there  is  a  colored  signal  light, 
so  wired  as  to  burn  with  the  electric  headlight. 




Extra  Heavy  Double  Truck 

The  accompanying  illustration  shows  one  of  the  latest  develop- 
ments in  trucks  for  high-speed  electric  cars.  The  long  car  bodies 
which  are  now  used  in  suburban  service  and  are  ordinarily  run  at 
an  extremely  high  rate  of  speed  around  curves  as  well  as  upon 
straight  tracks  have  necessitated  certain  modifications  in  the  stand- 
ards laid  down  by  the  Master  Car  Builders'  Association,  but  the 
M.  C.  B.  lines  are  incorporated  in  the  best  makes  of  trucks  for 
this  service.  The  Taylor  Electric  Truck  Company,  of  Troy,  N.  Y., 
after  a.  long  practical  experience  in  the  manufacture  of  high-grade 


HIGH-SPEED  TRUCK  FOR  HEAVY  SERVICE 

trucks  for  heavy  service,  is  now  putting  on  the  market  the  design 
shown  herewith.  This  truck,  as  will  be  seen,  conforms  very  closely 
to  steam  railroad  practice,  at  the  same  time  embodying  such 
features  of  strength  and  durability  as  are  required  by  the  addition 
of  the  extra  weight  of  the  motors.  The  bolster  has  a  swing  mo- 
tion, which  combined  with  the  equalizer  bar  construction  makes  a 
very  easy-riding  truck.  The  trucks  and  all  wearing  parts 
are  made  very  strong,  allowing  the  attachment  of  air  brakes 
if  desired,  and  great  care  is  taken  to  have  the  trucks  in  all  parts 
equal  to  any  service,  however  severe.  The  trucks  are  made  in 
two  sizes  with  wheel  bases  of  5  ft.  10  ins.  and  6  ft.,  and  for  any 
gage  of  track  from  3  ft.  6  in.  to  5  ft.  2x/2  ins.   They  are  constructed 
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to  receive  two  motors  apiece  or  four  motors  to  a  car,  and  run 
smoothly  around  curves  of  40-ft.  radius.  Wheels  of  any  diameter, 
either  of  spoke  or  double-plate  pattern,  and  with  treads  and  flanges 
to  suit  the  purchaser,  are  furnished  by  the  company.  The  weight 
per  set  of  trucks  complete  for  a  car  is  about  11,000  lbs.,  the  wheels 
weighing  from  500  lbs.  to  550  lbs.  each.  This  extra  heavy  double 
truck  is  built  practically  on  the  same  lines  as  are  contained  in  the 
other  standard  trucks  made  by  the  Taylor  Electric  Truck  Com- 
pany, and  embodies  the  same  combination  of  strength  and 
simplicity  of  construction  which  have  made  the  products  of  this 
factory  popular  with  both  car  builders  and  operating  men  alike. 
They  have  already  been  placed  in  use  on  large  numbers  of  inter- 
urban  roads  operating  at  high  rates  of  speed. 

 ♦♦♦  


The  negative  angle-iron  strip  C  is  connected  to  the  core  armature 
/  by  the  white  wire,  commencing  at  C  and  passing  through  the 
resistance  coil  F  H,    When  a  car  approaches  and  the  motorman 


Cheatham  Electric  Railway  Switch 


An  electric  switch,  which  is  the  development  of  several  years' 
practical  experience  in  the  operation  of  trolley  roads  where  the 
conditions  are  unusually  severe,  is  illustrated  in  the  accompanying 
cuts.  The  demand  for  such  an  appliance  is  especially  felt  at  cross- 
ings where  there  is  heavy  traffic  at  certain  hours,  and  in  systems 
where  there  are  numerous  branch  lines  extending  from  the  main 
line  to  outlying  districts.  The  running  time  can  be  materially  im- 
proved if  the  necessity  for  bringing  the  car  to  a  stop  at  every 
switch  is  removed,  and  a  considerable  saving  in  the  actual  cost 
of  power  will  also  be  effected.  Even  when  it  is  not  necessary  to 
bring  the  car  to  a  "dead  stop"  considerable  delay  and  expense  is 
entailed,  as  it  is  generally  necessary  to  slow  down  so  that  the 
motorman  can  lean  out  of  the  window,  turn  the  switch  with  his 
rod  and  return  to  an  upright  position  before  increasing  the  speed 
of  the  car  again. 

The  Cheatham  Electric  Switching  Device  Company,  of  Louis- 
ville, claims  that  the  apparatus  which  it  manufactures  for  this  pur- 
pose, and  which  is  herewith  illustrated,  will  perform  this  work 
satisfactorily  from  an  economical,  electrical  and  mechanical  view- 
point. In  one  test  to  which  it  was  subjected, 
namely,  the  operation  of  a  switch  on  the  St. 
Louis  Traction  Company's  lines  where  750 
cars  passed  daily,  its  performance  was  so 
satisfactory  that  the  railroad  company 
adopted  the  system  for  many  other  different 
points,  and  discharged  the  switchmen  form- 
erly employed  to  attend  the  crossings. 

The  construction  and  operation  of  the 
apparatus  may  be  readily  understood  after 
an  examination  of  the  accompanying  cuts 
and  the  appended  description.  Fig.  1  shows 
the  lever  connection,  stay-spring  and  tongue 
in  central  position,  while  Fig.  2  shows  a 
portion  of  the  device  connected  to  the 
switch  tongue,  which  is  set  for  the  straight 


FIGS.  1  AND  2— SWITCHING  APPARATUS  IN  POSITION  AND  DETAILS 


track,  and  the  coil-spring  that  holds  it  tight  against  either  side  to 
prevent  passing  cars  from  shifting  the  tongue  as  they  pass.  Fig. 
3  shows  the  trolley  pan  and  circuit-changing  box. 

The  trolley  pan  consists  of  two  strips  of  wood  having  their  inner 
edges  beveled  and  shod  with  angle  iron.  The  circuit  changer  is 
a  solenoid  magnet  having  a  core  armature  that  rests  on  plate  A 
until  magnetized  sufficiently  to  lift  it  to  plate  B.  The  trolley  pan 
and  circuit  changer  are  connected  by  the  dark  wires  (Fig.  3)  com- 
mencing at  bolt  D,  and  connecting  the  terminal  K  of  solenoid, 
then  leaving  terminal  I  and  connecting  with  angle-iron  strip  E. 


FIG.  3.— TROLLEY  PAN  AND  POLE  BOX 

is  going  to  keep  straight  ahead,  he  invariably  shuts  the  current 
off,  allowing  the  car  to  run  by  its  momentum.  When  the  trolley 
wheel  reaches  the  contact  block  it  connects  the  angle-iron  strips 
E  C.  Current  comes  from  the  trolley  wire  at  D,  passes  through 
solenoid  K  L  and  comes  back  to  contact 
strip  E,  passes  through  the  trolley  wheel 
into  contact  strip  C  (as  indicated  by 
arrows),  then  it  goes  down  the  white 
wire  C  to  armature  /,  and  to  plate  A  to 
solenoid  ■?,  and  to  ground,  thus  setting 
the  tongue  for  the  straight  track.  To 
set  the  tongue  for  the  curve,  the  motor- 
man  invariably  keeps  his  current  on 
while  the  trolley  is  passing  under  the 
trolley  pan.  In  the  latter  case  the  cur- 
rent, starting  at  D,  passes  over  the  same 
route  as  in  the  first  case  until  it  leaves 
the  armature  /.  which  is  now  in  contact 
with  plate  B,  instead  of  A,  because  the 
car  is  drawing  current  from  the  angle- 
iron  E  through  solenoid  K  L.  Instead 
of  going  down  the  plate  A  the  current 
now  passes  down  plate  B  to  magnet  /, 
which  sets  the  tongue  for  the  curve. 

Only  enough  current  passes  through 
the  solenoid  of  the  circuit  changer  in 
the  first  instance  to  supply  the  ground 
magnet,  but  in  the  second  instance  the 
angle-iron  E  has  to  furnish  the  ground 
magnet  /.  as  well  as  the  current  the  car 
requires.  This  heavier  current,  passing 
through  solenoid  K  L,  causes  the  arma- 
ture /  to  be  lifted  from  post  A  to  post 
B.  The  switch  is  operated  by  the  mo- 
torman having  his  current  on  or  off 
while  passing  under  the  contact  block. 
Even  though  the  tongue  may  be  in  the 
proper  position  when  the  motorman  ap- 
proaches, he  must  operate  it  just  the 
same  as  he  would  were  it. not  so. 

In  practice  it  has  been  found  neces- 
sary to  give  very  little  attention  to  this 
switch.  Every  two  or  three  weeks  the  man  in  charge  lifts  the 
small  lid  of  the  iron  box  and  scoops  out  the  mud  in  that  end 
of  the  box.  The  entire  operation  will  not  take  over  five  min- 
utes. The  idea  is  not  to  clean  the  working  parts,  but  to  keep 
the  dirt  from  packing  around  the  outer  end  of  the  plunger.  It 
is  explained  that  the  mud  does  not  settle  around  the  lever  and 
links,  because  they  are  higher  than  the  bottom  of  the  slot  or  gap 
in  the  switch  guard.  Many  railways  are  in  the  market  for  auto- 
matic switches  and  the  manufacturers  are  busy  supplying  the  above 
described  apparatus. 
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Brill  Cars  in  America  and  Europe 


The  J.  G.  Brill  Company,  of  Philadelphia,  has  recently  shipped 
forty  open  cars  to  the  Companhia  Carris  de  Ferro  de  Lisboa.  The 
accompanying  illustration  shows  the 
general  appearance  of  these  cars.  They 
are  typical  Brill  open  cars  of  the  usual 
strong  construction  and  embody  the 
features  for  which  the  firm  is  noted. 

The  Portuguese  capital  is,  a  city  of 
hills,  and  the  cars  have  been  equipped 
with  the  "Eureka"  maximum  traction 
trucks. 

The  length  of  the- cars  over  the  crown 
pieces  is  36  ft.  23  8  ins.,  and  the  width 
over  the  sills  is  5  ft.  ioJ4  ins.  There  are 
twelve  seats,  eight  of  which  have  re- 
versible backs,  furnishing  a  seating  ca- 
pacity of  sixty.  Access  and  egress  may 
be  prevented  on  one  side,  or  both,  by 
guard  rails  which  extend  from  corner- 
post  to  corner-post,  and  slide  behind 
the  grab-handles.  When  not  in  use  they 

are  held  at  the  top  of  the  posts  by  Brill  patented  gravity  catches, 
Leather-covered  chains  between  the  corner-posts  and  the  dasher- 
rails  complete  the  barrier.  The  bulkheads  have  three  large  drop- 
sashes.  Brill  patented  round-end  feat-corner  panels  permit  the 
roller  curtains  to  be  drawn  to  the  floor.  Ample  protection  is 
thereby  afforded  during  showers.  The  monitor  decks  are  high  and 
wide,  and,  with  the  highly  polished  bird's-eye  maple  ceilings, 
present  a  light  and  attractive  interior  appearance.  The  cars  are 
also  equipped  with  patented  angle-iron  bumpers  and  Dedenda 
gongs. 

The  J.  G.  Brill  Company  is  also  shipping  fifty  more  cars  to  the 
Metropolitan  Street  Railroad  Company,  New  York,  for  its  Third 
Avenue  division;  thirty-five  12-beneh  and  fifteen  combination. 
They  are  identical  in  almost  every  detail  to  those  of  former  orders, 
pretty  good  evidence  that  the  types  and  details  are  successfully 
meeting  the  complex  requirements  of  the  largest  and  busiest 
system  in  the  world. 

The  open  cars  are  35  ft.  11  ins.  long  over  the  crown  pieces,  and 
6  ft.  9  ins.  wide  over  the  sills.  The  combination  cars  are  36  ft.  iJ/& 
ins.  long  and  6  ft.  5  ins.  wide;  the  length  of  the  closed  compart- 


a  specialty  of  outdoor  furniture  and  the  manufacturing  of  swing- 
ing chairs,  settees,  canopy  tops,  etc.,  which  have  met  with  approval 
in  many  parts  of  the  country.  This  concern,  it  may  be  remem- 
bered, had  the  contract  for  furnishing  seats  at  the  Pan-American 
Exposition  last  year,  the  wearing  qualities  of  its  goods  having 


NEW  OPEN  CAR  FOR  LISBON 

been  appreciated  by  the  directors  of  that  exposition.  The  design 
of  the  McCormick  furniture  is  such  that  patrons  of  parks  where 


STANDARD  COMBINATION  CAR,  NEW  YORK 

it  is  used  find  the  comfort  in  the  resting  places  that  it  is  intended 
to  give,  the  seats  in  both  swings  and  settees  being  so  proportioned 
that  they  conform  to  the  requirements  of  the  body.    All  the  Mc- 


OPEN  CAR  FOR  METROPOLIS 

ment  is  11  ft.  4%  ins.,  and  that  of  the  open  part  24  ft.  8%  ins. 
Both  cars  are  fitted  with  round-corner  seat-end  panels,  ratchet 
brake  handles,  angle-iron  bumpers  and  Dedenda  gongs,  all  of 
which  are  Brill  patented  specialties.  The  trucks  are  of  the  Brill 
"Eureka"  maximum-traction  type,  the  standard  double  truck  for 
the  entire  Metropolitan  system. 

♦♦♦ — 

Railway  Park  Furniture 

Every  railway  manager  who  operates  pleasure  grounds  in  con- 
nection with  his  system  understands  the  difficulty  of  getting  re- 
liable settees,  swings,  etc.,  for  his  parks.  The  hard  service  to 
which  these  adjuncts  to  the  pleasure  grounds  are  subjected  makes 
it  imperative  that  they  should  be  of  the  very  best  quality  of  ma- 
terial and  that  the  workmanship  on  them  should  give  them  the 
greatest  strength  combined  with  neatness  of  appearance.  The 
McCormick  Manufacturing  Company,  Des  Moines,  la.,  has  made 


STREET  RAILWAY,  NEW  YORK 

Cormick  furniture  is  thoroughly  painted  with  good  paint  and 
finished  with  varnish,  and  will  stand  exposure  to  the  weather  with- 
out undue  deterioration. 


A  Trans-Continental  Map,  with  Statistical  Analysis 


Spencer  Trask  &  Company,  bankers,  New  York  City,  have  just 
published  a  map  showing  the  relative  positions  of  the  various 
trans-continental  railroad  systems  and  important  connections  west 
of  Chicago,  together  with  a  statistical  analysis  based  upon  earn- 
ings per  mile  of  road.  The  character  of  the  work  bespeaks  the 
great  care  exercised  in  its  compilation,  and  should  be  of  excep- 
tional value  to  railroad  officials,  financial  men  and  all  classes  of  in- 
vestors. The  map  gives  almost  at  a  glance  a  comprehensive  idea 
of  the  intricate  steam  railroad  systems  of  the  West  and  Southwest, 
and  nothing  has  been  spared  to  make  the  work  genuinely  artistic 
in  its  presentation. 
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Some  New  Type  of  Overhead  Material 

There  is  probably  no  more  important  element  among  the 
various  devices  which  enter  into  the  construction  of  an  up-to-date 
overhead  trolley  line  than  the  overhead  crossings.  These  should 
permit  of  a  proper  interconnection  and  support  of  the  trolley 
wires  at  those  points  on  the  system  where  two  lines  intersect,  and 
as  the  crossing  of  such  lines  frequently  varies  from  a  right  angle 
to  an  almost  parallel  relation,  it  is  desirable  and  most  essential 
that  such  crossings  should  be  made  adjustable,  in  order  that  their 
use  may  be  universal  on  the  system.  Another  highly  important 
element  in  the  development  of  a  satisfactory  device  of  this  charac- 
ter is  the  matter  of  weight,  which  should  be  as  low  as  possible, 
and  perhaps  even  more  important  than  this  is  the  manner  in  which 
the  crossing  is  connected  to  the  wires  and  the  facility  with  which 
it  can  be  placed,  as  well  as  the  ease  with  which  it  can  be  adjusted 
for  use  with  various  sizes  of  trolley  wire.  A  great  deal  of  difficulty 
has  also  been  experienced  in  the  past  with  uneven  underruns  in 
such  devices,  giving  rise  to  a  jumping  of  the  trolley  wheel  when  it 
strikes  the  crossing  at  the  point  where  it  leaves  the  wire. 

In  the  construction  of  the  "New"'  Philadelphia  Crossings,  illus- 
trated herewith,  these  disadvantages  have  been  considered. 
Two  types  to  meet  the  two  distinct  conditions  of  service 
are  furnished — the  uninsulated  or  metallic  crossing  and 
the  insulated  crossing,  for  use  where  it  is  desired  to  electric- 


range  of  trolley  wire  sizes  the  same  as  above.  The  wire  passes 
into  clamps  in  a  similar  manner  to  the  ends  of  the  crossing  arms, 
generally  similar  in  their  arrangement  to  the  ends  of  the  crossing 
arms.  Each  of  the  metallic  ends  is  also  provided  with  an  ar- 
rangement for  feeding  in  or  "jumping"  across.  The  central  or 
insulating  portion  of  this  section  insulator  is  made  up  of  j4-in. 
thick  specially  treated  fiber,  arranged  to  give  a  very  long  break- 
between  the  two  sections. 

Although  these  devices  have  only  been  on  the  market  for  a 
very  short  time,  it  is  reported  that  they  have  already  found  very 
extensive  use  and  proven  highly  satisfactory.  All  of  the  castings 
used  in  the  metallic  crossing,  the  insulated  crossing  and  section 
insulator  are  malleable  iron,  galvanized,  and  all  screws  and  rivets 
are  brass.  In  case  of  two  wires  crossing  each  other,  one  of  the 
wires  being  o  or  oo  and  the  other  ooo  or  oooo,  either  round,  grooved 
or  figure  8,  the  crossings  above  described  will  accommodate  these 
wires  in  every  case  without  extra  cost  or  change  of  parts.  These 
devices  are  manufactured  and  sold  by  the  H.  W.  Johns-Manville 
Company,  New  York. 




FIGS.  I  AND  2. — UNINSULATED  AND  INSULATED  CROSSINGS 


ally  separate  the  intersecting  tiolley  wire  and  yet  maintain 
perfect  mechanical  continuity  and  give  an  even  underrun  for 
the  trolley  wheel.  Fig.  I  shows  the  uninsulated  or  metallic 
crossing,  a  description  of  which  will  bring  out  the  general 
features  embodied  in  both  types.  The  crossing  wires  first  pass 
through  a  hinged  clamp  after  passing  under  a  curved  flange  and 
then  pass  over  the  top  of  the  centrally  hinged  arms,  forming  the 
two  parts  of  the  crossing.  For  the  purpose  of  permanently  fixing 
the  wire,  its  path  from  one  end  to  the  other  of  the  arms  is  well 
grooved.  The  novelty  of  the  hinged  clamps  at  the  ends  of  the 
arms  for  holding  the  trolley  wire  and  firmly  fixing  the  crossing  is 
particularly  noteworthy.  This  is  so  arranged  that  it  will  take 
sizes  from  o  to  oooo  inclusive,  and  the  manner  in  which  the  trolley 
wire  enters  the  clamp  is  such  that  the  trolley  wheel  as  it  strikes 
the  curved  flange 
is  pressed  down- 
ward from  the 
w  ire  and  is  caused 
to  run  on  its 
flanged  edges 
across  the  arm 
to  the  other  end, 


FIG.  3  -SECTION  INSULATOR 


Frank  Ridlon  Publications 

Ridlon's  Representative  appeared  for  the  first  time  only  about 
three  months  ago.  but  its  coming  is  already  looked  forward  to  by 
the  many  friends  of  the  Frank  Ridlon 
Company,  Boston,  and  every  issue  re- 
ceives the  close  rading  which  its  hand- 
some style  and  convenient  arrangement 
merits.  It  seemed  as  if  the  first  num- 
ber had  created  a  standard  for  "house 
organs"  which  even  the  resouices  of  the 
Ridlon  establishment  could  not  main- 
tain, but  the  second  number  dispelled  all 
such  fancies  and  street  railway  men  be- 
gan to  think  that  all  the  spare  brains  of 
the  company  were  being  carried  about  by  the  Representative.  It 
comes,  therefore,  as  something  of  a  shock  to  receive  the  new 
Frank  Ridlon  catalogue  which  is  being  distributed  with  great 
liberality  to  purchasers  of  street  railway  supplies.  This  work  rep- 
resents the  highest  type  of  the  art  of  making  catalogues  and  price 
lists  containing  everything  that  it  is  necessary  to  know  about  de- 
vices illustrated  and  presenting  them  in  a  form  that  is  convenient 
to  use.  It  includes,  with  but  few  necessary  exceptions,  only  such 
articles  as  the  company  manufactures,  carries  in  stock  or  controls 
as  agent,  and  is  therefore  a  practical,  useful,  working  catalogue, 
the  immense  labor  of  preparing  which  will  undoubtedly  be  highly 
appreciated  by  all  who  receive  a  copy.  The  433  pages  are  of  the 
best  paper  and  printed  with  artistic  typographical  taste,  while  the 
handsomely  illuminated  green  vellum  binding  sets  off  the  work  to 
preat  advantage.  Much  valuable  information  in  the  way  of  tables, 
data  and  formulae  and  a  telegraphic  code  are  included.  The  book 
is  completed  by  a  thoroughly  cross-referenced  index  and  indices  of 
rode  words  and  catalogue  numbers,  and  altogether  the  Frank 
Ridlon  Catalogue  of  1902  will  lie  hard  to  surpass. 

 «•  O  ♦ —   


Automatic  Feed=Water  Purifier 


where  it  is  .allowed  to  gradually  rise  and  again  bring  the  grooved 
portion  of  the  wheel  into  contact  with  the  wire  gradually.  The 
absence  of  solder  in  these  crossings  is  naturally  a  great  advantage. 

The  insulated  crossing  is  almost  as  simple.  Instead  of  the  two 
arms  coming  into  metallic  contact,  one  of  the  arms  is  fitted  with  an 
insulated  cylindrical  cup,  so  arranged  that  the  wire  connected 
with  that  particular  arm  passes  over  the  top  of  the  arm,  but  is  kept 
from  contact  with  the  metallic  portion  of  the  other  arm  by  the 
insulating  cylinder.  The  two  arms  are  easily  separated  from  one 
another  by  the  manipulation  of  two  screws,  upon  the  removal  of 
which  and  the  swinging  of  the  guides  which  they  hold  in  place 
the  two  arms  are  at  once  separable.  The  lower  arm  can  then  be 
connected  to  one  trolley  wire  by  removing  the  cylindrical  cup. 
After  replacing  this  cup  and  putting  the  upper  arm  in  position,  so 
that  it  is  properly  pivoted  thereon,  and  readjusting  the  two  guides 
on  the  lower  side  of  the  upper  arm,  the  two  parts  of  the  crossing 
are  again  in  their  proper  relationship.  The  other  wire  is  then 
passed  over  the  other  arm  and  the  entire  device  is  ready  for  use. 
An  important  feature  of  this  insulated  crossing,  which  is  regarded 
as  highly  desirable,  is  the  use  of  a  metallic  running  surface  for  the 
trolley  wheel,  located  at  the  central  portion  of  the  device,  but 
is  insulated  from  both  arms.  This  metallic  running  surface  elimi- 
nates wear  at  this  point,  and  a  more  even  operation  is  obtained. 

The  "New"  Philadelphia  section  insulator  shown  in  Fig.  3  has 
also  been  brought  out.  which  embodies  the  same  desirable  features 
as  regards  the  even  underrun.  facility  of  attachment  and  use  over  a 


One  of  the  most  important  features  of  a  street  railway  power 
station  is  the  steam-generating  plant,  and  much  thought  is  always 
bestowed  by  the  designer  of  the  station  upon  the  best  methods  of 
arranging  the  batteries  of  boilers  with  relation  to  the  position 
of  the  engines  and  the  most  economical  and  efficient  dis- 
tribution of  the  steam  mains,  headers,  valves,  etc.  The  details 
of  steam  engineering  have  probably  received  closer  attention  from 
students  than  any  other  class  of  practical  science,  with  the  excep- 
tion possibly  of  electricity,  and  everything  that  has  been  done 
along  this  line  has  had  for  its  object  the  minimizing  of  the  cost 
of  producing  mechanical  power  from  the  combustible  used.  All 
modern  boilers  bring  either  a  large  number  of  tubes  containing 
water  in  close  proximity  to  the  grate  or  else  pass  the  burning 
gases  through  tubes  surrounded  by  water,  and  in  this  way  the 
heat  is  transmitted  directly  through  the  material  of  the  tube  to 
the  water.  Any  change  in  the  conductivity  for  heat  of  the  sides  of 
the  tube  will  therefore  materially  interfere  with  the  steam-pro- 
ducing properties  of  the  boiler. 

Unfortunately,  but  few  localities  have  a  water  supply  that  in 
its  natural  state  can  be  heated  to  the  boiling  point  without  deposit- 
ing some  foreign  matter  either  contained  in  solution  or  as  sedi- 
ment upon  the  vessel  containing  it,  and  in  the  case  of  a  boiler  this 
matter  forms  what  is  commonly  known  as  scale  on  either  the  in- 
terior or  exterior  of  the  tube,  as  the  case  may  be.  This  scale  de- 
creases to  a  very  great  extent  the  heating  effect  of  the  fire,  ex- 
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periments  showing  that  1-16  in.  wastes  13  per  cent,  of  the  fuel. 

Numerous  devices  which  have  combined  much  ingenuity  and 
the  results  of  chemical  research  have  been  employed  to  overcome 


SECTION  OF  APPARATUS 


clarified.    The  sediment  that  results  from  the  chemical  action  in 
the  reaction  chamber  is  precipitated  to  the  bottom  of  this  chamber 
and  can  be  readily  drawn  off.    An  automatic  washing  arrangement, 
which  is  provided  for  the  filter,  pre- 
vents any  choking  up  of  the  apparatus 
at  this  point. 

There  are  two  principal  advantages 
claimed  for  this  apparatus  outside  of 
the  fact  that  it  does  its  work  thoroughly 
and  satisfactorily.  One  is,  that  it  re- 
quires absolutely  no  attention  more 
than  the  charging  once  a  day  with  lime 
and  soda,  the  removing  of  sediment 
and  the  testing  of  the  water  to  see  that 
no  change  in  its  composition  has  taken 
place.  These  operations  can  be  done 
in  a  very  lew  minutes  and  the  ap- 
paratus left  to  itself  fur  the  remainder 
11I  the  day.  The  other  special  ad- 
vantage is  that  no  chemicals  other 
than  ordinary  lime  and  soda  are  used 
in  the  process,  and  that  after  the  ap- 
paratus has  been  installed  in  a  power 
house  the  operating  company  is  at 
liberty  to  buy  these  reagents  in  the 
open  market.  Although  this  purifier 
has  been  used  to  great  advantage  in  a 
large  number  of  European  plants,  its 
introduction  into  this  country  is  of  re- 
cent date.  The  company  which  con- 
trols the  rights  for  the  United  States 
is  the  Automatic  Water  Purifying 
Company,  of  New  York,  and  all  sales 
in  this  country  will  be  made  through 


VIEW  OF  AN  INSTALLATION 


the  formation  of  this  objectionable  deposit.  The  accompanying 
illustrations  show  an  apparatus  that  is  intended  automatic- 
ally to  purify  all  kinds  of  feed-water.  No  matter  what  the 
condition  of  the  water  when  taken  in  at  the  supply  pipe, 
or  whether  the  impurities  consist  of  suspended  particles  or  of 
foreign  matter  in  solution,  it  is  claimed  by  the  makers  that  the 
water  which  issues  from  the  apparatus  will  be  in  perfect  condition 
for  the  boilers.  The  process  is  entirely  automatic,  the  only  at- 
tention required  by  the  device  being  the  filling  of  the  storage  re- 
ceptacles once  a  day  with  the  necessary  proportions  of  lime  and 
soda,  the  only  two  chemicals  used  in  the  system.  The  purifier 
consists  substantially  of  an  automatically  acting  lime  saturator, 
shown  at  the  left  as  a  conical  pipe,  a  soda  chamber,  which  is  a 
cylindrical  pipelike  receptacle,  and  an  automatic  filter  in  the  main 
part  of  the  apparatus.  The  lime  saturator,  on  account  of  its 
downward  tapering  shape,  thoroughly  mixes  the  lime  with  the  in- 
coming water,  the  water  being  carried  to  the  Base  of  the  cone  by 
an  internal  pipe  and  slowly  rising  to  the  top  through  the  more 
densely  saturated  solution  at  the  bottom.  By  the  time  it  gets  to 
the  wide  space  at  the  top,  the  lime  water  is  perfectly  clarified, 
and  leaves  the  saturator  through  a  pipe  which  carries  it  to  the  bot- 
tom of  the  large  cylinder.  This  portion  of  the  apparatus  is  known 
as  the  reaction  chamber,  and  a  concentrated  solution  from  the 
soda  chamber  is  forced  into  it  through  a  small  pipe.  The  differ- 
ence in  the  methods  by  which  the  soda  and  lime  are  dissolved  is 
necessitated  by  the  fact  that  whereas  lime  will  only  dissolve  in  a 
definite  proportion,  there  is  almost  no  limit  to  the  solubTity  of 
soda.  It  is  therefore  possible  to  dissolve  a  sufficient  quantity  for 
twenty-four  hours  at  one  time  in  the  small  soda  chamber  and 
send  it  into  the  reaction  chamber  as  required.  The  soda  solution 
is  forced  out  of  the  soda  chamber  by  allowing  water  to  flow  in 
through  a  small  regulating  valve,  the  specific  gravity  of  the  water 
above  the  soda  solution  being  too  small  to  cause  the  mixing  of 
the  two  liquids. 

Much  ingenuity  has  been  shown  in  the  details  of  the  apparatus 
whereby  the  correct  proportions  of  the  mixture  in  the  reaction 
chamber  are  secured.  There  is  a  floating  valve  in  a  distributing 
tank  at  the  top,  by  means  of  which  the  level  of  the  water  is  always 
kept  the  same,  and  the  arm  is  connected  to  three  small  valves 
at  an  equal  height,  the  first  one  allowing  the  inflow  of  the 
untreated  water,  the  second  for  the  lime  water,  and  the  third  for 
the  water  which  is  used  to  force  the  soda  solution  into  the  reaction 
chamber.  The  lime  is  slaked  in  a  chamber  adjoining  the  distribut- 
ing tank,  and  the  lime  paste  resulting  is  carried  to  the  interior  of 
the  conical  lime  saturator  to  a  point  about  halfway  from  the  top. 
The  three  liquids,  namely,  the  untreated  water,  the  lime  water  and 
the  soda  water,  remain  in  the  reaction  chamber  at  the  lower  part 
of  the  large  cylinder  until  the  chemical  reaction  of  the  salts  has 
been  completed  and  the  purified  water  then  passes  through 
a  filter,  to  be  discharged  at  the  relief  valve  perfectly  softened  and 


this  firm  or  its  agents. 


Westinghouse  Rotaries  for  Railway  Work. 


Two  rotary  converters  of  300  kw  each,  have  recently  been  pur- 
chased by  the  Manchester  (N.  H.)  Traction,  Light  &  Power  Com- 
pany from  the  Westinghouse  Electric  &  Manufacturing  Company. 
They  will  be  located  at  Hooksett,  N.  H.,  and  will  deliver  power 
for  the  operation  of  the  Concord  and  Manchester  branch  of  the 
Boston  &  Maine  Railroad,  this  road  having  entered  into  a  con- 
tract for  power  with  the  Manchester  Traction,  Light  &  Power 
Company.  The  machines  are  to  be  supplied  with  three-phase 
alternating  current,  and  will  deliver  direct  current  at  600  volts. 
The  Westinghouse  Company  has  also  sold  two  rotary  converters 
to  the  South  Covington  &  Cincinnati  Street  Railway  Company, 
one  being  of  200  kw  capacity  and  the  other  of  400  kw  capacity. 


An  Automatic  Oil  Filler 


The  oil  bill  of  a  street  railway  company 
proportions  that  both  the  engineering  anc 
are  surprised  at  the  footings.  It  is  im- 
possible to  run  machinery  without  lubri- 
cation, and  it  has  been  found  that  a  poor 
lubricant  is  more  expensive  than  cne  of 
better  quality.  By  the  use  of  good, 
clean,  pure  oil,  engines,  dynamos  and  all 
machinery  bearings  are  kept  in  good 
condition  after  long  years  of  service.  It 
is  important,  however,  that  this  lubri- 
cant should  not  be  used  sparingly  but 
in  liberal  quantities,  and  it  becomes 
necessary,  therefore,  for  economical 
working  to  use  the  oil  over  and  over 
again.  The  apparatus  illustrated  in  the 
accompanying  engraving  is  made  by 
ihe  American  Oil  Filter  Company,  of 
Philadelphia,  Pa.,  and  has  been  thor- 
oughly tested  with  all  grades  of  oil.  It 
separates  the  oil  and  water  automatically 
and  will  purify  and  filter  the  oil  at  the 
same  time  without  any  attention  what- 
ever, the  dirty  water  being  carried  oft 
and  the  filtered  oil  retained  in  the  tank- 
without  a  drop  of  oil  being  wasted  in  the 
operation.  The  company  makes  filters  i 
Ions  capacity  up  to  300  gallons. 


sometimes  assumes  such 
accounting  departments 


si/es  from  ten  gal- 
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NEWS  OF  THE  WEEK 


Nebraska  Franchise  Tax  Decision 

The  Supreme  Court  of  Nebraska  has  handed  down  a  decision 
similar  to  that  recently  handed  down  in  Illinois,  to  the  effect  that 
street  railway,  gas,  water,  electric  light  and  telephone  companies 
must  be  assessed  according  to  the  cash  value  of  the  company's 
stock  and  bonds.  This  was  in  a  suit  brought  by  the  Omaha  Real 
Estate  Exchange  to  require  the  City  Council  tu  reconvene  as  a 
board  of  equalization  and  reassess  the  public  service  companies. 

Toledo  Merchants  Provide  a  Passenger  Station 

The  merchants  of  a  certain  street  in  Toledo,  Ohio,  realizing  the 
advantages  of  the  electric  railways  as  trade  producers,  have  recently 
entered  into  an  agreement  with  the  five  interurban  electric  railways 
entering  Toledo  whereby  they  will  use  as  a  union  passenger- 
station  a  large  room  which  will  be  furnished  by  the  merchants 
rent  free  for  a  period  of  three  years.  A  parcel  check  room  will  be  " 
a  feature  of  the  station,  and  this  will  be  conducted  for  the  benefit 
of  the  merchants.  Any  incoming  passenger  may  rent  a  box 
for  5  cents  per  day  and  have  purchases  made  in  town  sent  to 
the  station  and  delivered  to  the  particular  box  number.  Tickets 
on  all  the  lines  will  be  handled,  and  there  will  be  a  news  stand  in 
the  station.  The  Toledo,  Bowling  Green  &  Southern,  the  Toledo 
&  Maumee  Valley,  the  Lake  Shore  Electric,  the  Toledo  &  Monroe 
and  the  Toledo  &  Western  are  the  roads  that  will  use  the  station, 
and  they  bring  into  the  city  on  an  average  5000  passengers  per  day. 

San  Francisco  and  Municipal  Ownership 

The  city  officials  of  San  Francisco,  who  have  for  some  months 
past  been  planning  to  attempt  municipal  ownership  of  street 
railways  by  purchasing  the  system  of  the  Geary  Street,  Park  & 
Ocean  Railroad  as  soon  as  the  franchise  of  that  company  should 
expire,  recently  asked  City  Attorney  Lane,  through  the  Public 
Utilities  Commissioner  of  the  City  Council,  for  an  opinion  as  to 
when  the  franchises  of  the  road  expired.  It  seems  that  though 
the  city  authorities  are  extremely  anxious  to  attempt  municipal 
ownership,  they  were  not  well  informed  as  to  when  the  franchises 
expire,  and  the  opinion  of  Mr.  Lane  is  said  to  have  proved  a  dis- 
appointment to  them.  The  problem  turned  chiefly  on  the 
fact  that  two  grants  of  the  desired  privilege  were  made  to 
the  promoters  of  the  road,  the  first  on  April  13,  1877,  and 
the  second  on  Nov.  6,  1878.  The  term  to  be  covered  was 
twenty-five  years.  The  apparent  object  of  the  second  applica- 
tion lor  the  franchise  was  to  give  the  road  builders  the  right  to 
build  a  short  extension;  also  to  secure  a  reduction  in  the  car 
license  fee.  Until  very  recently  there  had  never  been  any  question 
as  to  the  fact  that  the  franchise  would  lapse  on  April  13,  that  date 
marking  twenty-five  years  from  the  date  of  the  first  grant.  Thus 
municipality  ownership  in  San  Francisco  will  be  delayed  con- 
siderably. 

Important  Southern  Consolidations 

The  Merchants'  Trust  Company,  of  New  York,  has  just  com- 
pleted negotiations  by  which  the  Virginia  Electric  Railway  &  De- 
velopment Company,  Richmond  Traction  Company,  Richmond 
Passenger  &  Power  Company,  West  Hampton  Park  Railway 
Company,  Virginia  Passenger  &  Power  Company  and  the  Rich- 
mond &  Petersburg  Elecxric  Railway  Company  will  be  consoli- 
dated as  the  Virginia  Passenger  &  Power  Company.  The  com- 
panies that  are  to  be  brought  under  the  control  of  one  company 
embrace  all  the  street  railways  of  Richmond,  Manchester  and 
Petersburg  and  the  interurban  lines  connecting  these  cities;  also 
the  electric  light  and  power  business  of  the  several  cities  and  the 
water  rights  of  the  James  and  Appomatox  Rivers.  In  addition  to 
these  properties  the  consolidated  company  will  also  come  into  pos- 
session of  large  holdings  of  real  estate.  The  plan  of  the  consoli- 
dated company,  it  is  said,  provides  for  the  issuance  of  5  per  cent, 
bonds  that  will  be  used  to  retire  outstanding  bonds  of  the  con- 
stituent companies,  to  provide  for  improvements,  etc.  Fritz 
Sitterding,  vice-president  of  the  Richmond  Passenger  &  Power 
Company,  will  be  president  of  the  consolidated  company. 

At  meetings  of  the  stockholders  of  the  Wilmington  Sea- 
coast  Railroad,  Wilmington  Street  Railway  and  Wilmington  Gas 
Light  Companies,  held  April  23,  a  plan  of  consolidation  was 

adopted  by  which  the  three  are  merged  into  the  Consolidated 


Railway,  Light  &  Power  Company,  with  Hugh  McRae  as  presi- 
dent, M.  F.  H.  Gouverneur  vice-president,  and  a  board  of  directors 
composed  of  George  R.  French,  M.  J.  Heyer,  G.  Herbert  Smith, 
W.  R.  Kenan,  J.  W.  Norwood,  Charles  P.  Boles,  Oscar  Pearsall. 
Charles  W.  Worth,  B.  V.  Grainger,  W.  L.  Peasley,  Junius  Davis, 
James  H.  Chadbourn,  Hugh  McRae  and  M.  F.  H.  Gouveneur,  of 
Wilmington,  and  W.  W.  Randolph,  of  New  York.  The  consoli- 
dated company  proposes  at  once  to  convert  the  Seacoast  Railroad, 
extending  from  Wilmington  to  Wrightsville  Beach,  into  an  elec- 
tric railway. 

It  is  announced  in  New  Orleans  that  the  New  York  Security  & 
Trust  Company  has  purchased  the  New  Orleans  &  Carrollton 
Railroad,  Light  &  Power  Company,  paying  $7,195,000.  The  pur- 
chasers already  own  the  New  Orleans  City  Railroad  and  the 
Orleans  Railroad,  and  the  purchase  will  give  control  of  nine- 
tenths  of  the  street  car  mileage  of  the  city. 

The  San  Francisco  Strike  Ends 

The  strike  of  the  employees  of  the  Market  Street  Railway  Com- 
pany, of  San  Francisco,  which  was  declared  at  6  p.  in.,  Saturday, 
April  19,  was  declared  off  on  Sunday,  April  27.  As  previously 
stated,  the  demand  of  the  men  was  for  a  recognition  of  the  union, 
a  ten-hour  working  day  and  25  cents  an  hour,  an  increase  of  3 
cents  per  hour  over  that  paid.  The  company  has  acceded  to  all 
of  these  demands  except  that  which  provides  for  the  recognition 
of  the  union.  To  the  latter  demand  the  company  has  agreed  to 
treat  with  the  union,  but  has  refused  to  comply  with  the  demand 
that  all  employees  of  the  company  shall  be  compelled  to  join  the 
union.  The  strike  is  one  that  is  unique  in  annals  of  street  railway 
strikes.  With  a  "labor  man"  as  Mayor  there  was  aroused  among 
the  residents  of  the  city  a  feeling  of  grave  concern  as  to  the  steps 
that  would  be  taken  by  the  strikers  and  their  sympathizers,  backed 
by  a  "friendly  administration."  The  popular  theory  that  the  decla- 
ration of  the  strike  would  be  followed  by  disorder  and  riot,  with 
possible  bloodshed,  was  completely  exploded,  and  in  deference 
to  all  concerned,  although  the  strike  lasted  a  whole  week  and  the 
city  residents  were  greatly  inconvenienced,  operations  were  car- 
ried on  in  a  manner  that  has  characterized  very  few  of  the  recent 
street  railway  strikes.  The  disorder  and  riot  that  usually  accom- 
pany street  railway  strikes  played  no  part  in  the  San  Francisco 
controversy,  and  on  good  authority  it  is  learned  that  the  total 
damages  will  not  aggregate  $100,  consisting  for  the  most  part  of 
broken  car  windows,  the  work  of  the  mischievious  small  boy,  who 
saw  in  the  strike  an  opportunity  to  demonstrate  to  others  the 
accuracy  of  his  pitching  arm.  There  certainly  are  instances  where 
strikes  are  justifiable,  but  there  never  was  an  instance  that  justified 
the  destruction  of  property. 

Ohioans  Plan  an  Extensive  System  of  Railways  to  Florida 

The  Ohioans  who  for  some  time  past  have  been  working  out 
plans  for  the  development  ,,f  electric  railway  in  Florida,  also  for 
the  construction  of  electric  lighting  and  power  plants,  and  who 
recently  organized  the  Tampa  West  Coast  &  Municipal  Railway 
Company,  capitalized  at  $1,000,000,  have  made  public  part  of  their 
plans,  and  from  these  can  be  obtained  an  idea  of  the  magnitude 
of  the  operations  that  are  about  to  be  begun.  The  company  pro- 
poses to  construct  from  Tampa  throughout  at  least  four  counties — 
Hillsboro,  Hernando,  Pasco  and  Manatu,  on  and  near  the  west 
coast— an  electric  railway  system  which  will  handle  freight  as  well 
as  passengers,  and  also  an  electric  light  system  which  will  pro- 
vide illumination  for  Tampa  and  the  numerous  towns  through 
which  the  road  will  extend.  Tampa  will  of  course  be  the  center 
of  operations,  and  there  will  be  erected  in  that  city— probably  in 
the  southern  part— the  large  plant  that  will  supply  electricity  for 
railway,  power  and  lighting  purposes.  In  Tampa  proper  the  plan 
is  to  build  14  miles  of  line,  but  the  interurban  line  will  be  about 
40  miles  in  length,  while  the  complete  system  will  embrace  about 
100  miles. 

The  lines  will  include  five  loops,  all  radiating  from  the  business 
center  of  Tampa.  The  north  branch  of  the  system  will  extend 
from  Tampa  to  Sulphur  Springs;  another  branch,  to  be  known  as 

the  Plant  City  branch,  will  extend  from  Tampa  to  Plant  City; 
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while  the  Gulf  Coast  branch  will  encircle  Old  Tampa  Bay  and 
other  coast  points,  where  it  will  be  subdivided  into  the  following 
lines:  Tampa  to  Port  Tampa  Junction;  Port  Tampa  Junction  to 
Port  Tampa;  Port  Tampa  Junction  to  Bay  View  and  New  Venice, 
touching  Seven  Oaks  and  intervening  points;  Bay  View  and  New 
Venice  to  St.  Petersburg;  Bay  View  and  New  Venice  to  Clear- 
water; Clearwater  to  St.  Petersburg  via  Largo  and  Seminole; 
Clearwater  to  Tarpon  Springs. 

—  

To  Build  Indiana  Lines 


Interests  identified  with  the  Union  Traction  Company  of  Indiana 
have  just  incorporated  the  Indianapolis  Northern  Traction  Com- 
pany, capitalized  at  $3,500,000.  The  new  company,  it  is  said,  has 
been  organized  as  a  consolidation  of  the  Central  Traction  Com- 
pany, and  the  other  properties  recently  purchased  in  the  interest 
of  the  Union  Traction  Company,  and  will  complete  the  extensive 
system  of  lines  that  will  eventually  connect  Indianapolis,  Logans- 
port,  Tipton,  Kokomo,  Peru  and  various  surrounding  cities.  After 
the  projected  lines  are  completed,  so  it  is  said,  the  system  will  be 
turned  over  to  the  Union  Traction  Company.  It  is  said  that  all 
plans  have  been  made  for  financing  the  company.  The  directors  of 
the  company  are:  Charles  A.  Baldwin,  Henry  Moore,  William  H. 
Bloss,  Ellis  C.  Carpenter,  Albert  S.  Richey,  Arthur  W.  Brady  and 
Charles  Berry. 



Trolley  Adjunct  for  Fire  Departments 

The  Fire  Commissioners  of  Newark,  N.  J.,  intend  to  profit  by 
the  experience  of  Paterson.  At  the  time  of  the  fire  in  the  latter  city 
Newark  responded  to  the  call  for  assistance  and  sent  engines,  hose 
and  other  equipment  to  the  scene  of  the  fire,  but  there  was  a  delay 
of  more  than  two  hours  occasioned  by  the  lack  of  facilities  for  load- 
ing the  apparatus  on  the  train.  Realizing  that  such  a  delay  is  very 
costly  and  that  a  similar  emergency  is  likely  to  occur  at  any  time, 
the  Fire  Commissioners  of  Newark  have  written  to  all  the  steam  and 
trolley  railroads  running  through  Newark  and  to  municipalities 
west  of  New  York  within  a  radius  of  25  miles,  requesting  them 
to  co-operate  to  the  end  that  better  facilities  may  be  obtained.  A 
number  of  roads  have  responded,  saying  they  will  be  glad  to  do 
anything  in  their  power,  and  several  of  the  municipalities  to  which 
letters  have  been  sent  have  replied,  endorsing  the  plan  and  promis- 
ing help.  Newark  has  a  number  of  public  institutions  outside 
the  limits  of  the  city,  and  it  has  been  suggested  that  trolley  cars 
be  constructed  for  the  transportation  of  fire  engines  and  horses. 
Another  suggestion  is  that  the  engines  be  hooked  to  the  trolley  lines 
and  hurried  along  in  this  manner  to  suburban  points  when  their 
service  is  required. 

♦  ♦♦ 

Expert  to  Assist  Chicago  Council  Committee 

The  new  committee  on  local  transportation  of  the  Chicago  City 
Council  held  its  first  meeting  last  week  and  discussed  the  matter 
of  hiring  an  expert  engineer  to  assist  and  advise  it  in  reference  to 
questions  coming  up  in  connection  with  franchise  renewals.  Such 
an  expert  will  probably  be  retained  to  advise  on  the  following 
matters : 

A  plan  of  street  car  routes  and  terminals,  especially  down  town, 
which  will  meet  in  the  best  manner  the  need  for  transportation  fa- 
cilities. 

Whether  the  use  of  the  tunnels  should  be  continued;  if  so, 
whether  their  present  locations  are  the  best  ones. 

Whether  there  are  any  practical  difficulties  in  the  way  of  estab- 
lishing the  underground  trolley  in  Chicago,  and,  if  so,  how  they 
can  best  be  overcome ;  also  cost  of  such  a  system. 

Estimates  of  the  actual  value  of  the  physical  property  of  the 
existing  companies ;  what  the  cost  of  necessary  improvements 
would  be ;  estimates  of  probable  increase  in  traffic  as  a  result  of  bet- 
ter facilities  and  the  city's  natural  growth ;  estimates  of  cost  of 
future  maintenance  and  operation,  with  allowances  for  depreciation, 
and  an  estimate  of  effect  on  receipts  of  a  universal  transfer  system. 

>»♦ 

The  Railway  Company's  Side  in  the  Boston  Subway 

Hearing 

Ex-Attorney-General  A.  E.  Pillsbury  recently  stated  the  posi- 
tion of  the  Boston  Elevated  Railway  Company  with  respect  to  the 
Washington  Street  Subway.  Considerable  interest  has  been 
created,  even  outside  of  New  England,  in  the  proceedings  of  the 


Committee  on  Metropolitan  Affairs,  which  is  trying  to  decide  the 
merits  of  the  various  claims  made  by  the  political  authorities,  the 
public  and  the  railway  company.  Mr.  Pillsbury  contended  that 
there  is  no  immediate  need  for  the  removal  of  the  surface  tracks 
on  Washington  Street.  He  said  that  if  a  permanent  tenure  of  a 
new  deep  tunnel  or  subway  cannot  be  given  the  company,  it  may 
be  obliged  to  build  on  one  or  another  of  its  elevated  locations 
through  the  heart  of  the  city,  though  preferring  not  to  do  so,  both 
because  of  the  expense  and  the  injury  to  real  estate. 

Continuing,  Mr.  Pillsbury  said  that  the  company  was  now  pay- 
ing more  to  the  public  in  taxes  than  it  is  paying  the  stockholders 
in  dividends  by  the  sum  of  $320,000  a  year.  Moreover,  the  fixed 
charges  have  increased  during  the  last  four  years  $1,895,984,  or 
215.4  per  cent.  Traffic  is  increasing  in  nearly  twice  the  ratio  of 
net  earnings.  He  suggested  that  it  is  not  fair  to  either  the  public 
or  the  company  for  the  road  to  take  on  burdens  of  additional  im- 
provement which  shall  place  the  financial  success  of  the  business 
in  clanger.  In  fact,  he  stated  that  the  road  has  already  nearly 
reached  the  limit  of  safety,  and  that  good  business  judgment  de- 
mands that  further  expenditures  be  deferred  until  the  gross  earn- 
ings are  larger.  The  road,  he  said,  has  already  put  into  construc- 
tion $2,500,000  more  than  its  original  capital,  and  is  under  a  legal 
requirement  to  build  an  elevated  road  to  Cambridge  which  will  cost 
not  less  than  $4,000,000.  It  is  therefore  confronted  with  the  need 
of  $10,000,000  more  capital,  which,  if  acquired,  will  mean  a  still 
greater  draft  upon  the  net  earnings,  and  perhaps  a  reduction  of 
the  rate  of  dividend,  which  has  never  exceeded  sH  Per  cent,  as 
against  8  per  cent  allowed  by  law. 

Irrespective  of  the  cost  of  a  new  subway  for  elevated  lines,  there 
is  a  demand  for  additional  equipment  and  improvements  of  all 
sorts,  and  there  are  pending  542  suits  for  property  damages,  the 
settlement  of  which  will  require  an  additional  outlay.  Mr.  Pills- 
bury reviewed  briefly  the  main  points  in  the  three  bills  now  before 
the  committee,  and  explained  the  need  of  a  direct  avenue  for  the 
elevated  lines  through  the  heart  of  the  city.  He  made  the  asser- 
tion that,  if  it  were  possible  to  build  a  Washington  Street  subway 
and  rent  it  to  a  competing  company,  it  would  be  a  public  mis- 
fortune, since  most  of  the  passengers  using  it  would  have  to  pay 
two  fares  instead  of  one. 

 ♦♦♦  

Firemen's  u  Strike tf  on  the  Chicago  City  Railway 

Last  week  it  was  heralded  abroad  by  the  daily  press  that  strik- 
ing firemen  in  the  power  houses  of  the  Chicago  City  Railway  had 
won  a  great  victory  for  organized  labor.  The  real  extent  of  the 
strike  and  victory  can  best  be  judged  from  a  narration  of  the  facts 
of  the  case. 

A  short  time  previous  to  the  strike  two  firemen  who  apparently 
had  such  important  outside  duties  to  perform  that  they  could  not 
look  after  their  company  duties  properly,  and  whose  attitude 
toward  the  company  was  anything  but  friendly,  were  discharged. 
Soon  after  this  four  more  firemen  on  the  same  shift  at  the  same 
power  house  (Fifty-Second  Street)  expressed  dissatisfaction  with 
the  action  of  the  company,  and  were  allowed  to  go  also.  The  claim 
was  soon  made  by  these  two  men,  who  had  caused  the  trouble, 
or  their  friends,  that  they  were  discharged  for  belonging  to  the 
union.  Shortly  after  this  the  coal  teamsters'  union  took  the  matter 
up  and  threatened  to  stop  hauling  coal  to  the  Chicago  City  Rail- 
way power  houses  unless  the  two  discharged  men  were  taken  back. 
General  Manager  McCulloch  refused  to  comply  with  this  demand. 
Later  a  representative  of  the  firemen's  union  presented  a  similar 
request,  and  this  naturally  met  the  same  fate  as  the  first.  A  little 
later  six  men,  comprising  one  eight-hour  shift  of  firemen  at  the 
Forty-Ninth  Street  power  house,  quit  work  during  the  rush  hours 
one  evening.  This  was  the  extent  of  the  firemen's  strike.  No  other 
firemen  on  any  other  shift  or  in  any  of  the  other  power  houses 
went  out,  although  the  company  has  four  power  houses,  all  worked 
by  eight-hour  shifts.  After  a  temporary  delay  of  some  crosstown 
lines  men  were  put  to  work  in  the  six  strikers'  places,  and  in  con- 
nection with  securing  new  men  and  holding  old  ones  wages  were 
advanced  from  $1.75  to  $2.00  a  day.  This  would' probably  have 
ended  the  trouble  were  it  not  that  the  coal  teamsters'  union,  which 
is  very  strong  in  Chicago,  took  a  hand  in  the  fight.  At  all  of  its 
power  houses  but  one  the  company  is  dependent  on  coal  hauled 
by  teams.  In  spite  of  the  fact  that  Harder  &  Hafer.  who  have  a 
contract  for  furnishing  all  the  coal  for  the  Chicago  City  Railway, 
had  a  contract  with  the  coal  teamsters  that  the  teamsters  would 
not  strike  through  sympathy  for  any  other  body  of  workmen,  the 
teamsters  refused  on  the  morning  of  April  23,  following  the  strike 
of  the  six  firemen,  to  deliver  coal  to  the  Chicago  City  Railway 
power  plants,  and  a  committee  from  the  firemen's  union  and  coal 
teamsters'  union  called  on  General  Manager  McCulloch.  Captain 
McCulloch  pointed  out  that  the  company  would  get  its  coal  without 
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regard  to  the  coal  teamsters  if  it  should  come  to  a  fight.  However, 
he  believed  that  a  strike  would  be  a  bad  thing  for  all  concerned, 
and  if  a  settlement  was  to  be  made  it  was  much  better  to  make 
it  at  once  than  after  several  days.  The  union  representatives  asked 
for  the  reinstatement  of  all  the  discharged  and  striking  firemen, 
ten  in  all,  and  the  right  of  the  men  to  join  a  union  if  they  chose. 
As  to  the  main  point  at  issue  over  which  the  controversy  had 
arisen,  namely,  the  reinstatement  of  the  two  discharged  men. 
Captain  McCulloch  took  the  firm  stand  that  the  company  could  not 
consistently  do  anything  of  the  kind,  and  would  not  consider  it 
for  a  moment.  As  to  the  other  firemen  they  were  perfectly  free 
to  return  if  they  desired,  and  the  men  were  free  to  join  a  union, 
provided  it  did  not  interfere  with  their  work.  The  company 
insisted  on  the  right  to  employ  whom  it  pleased  without  regard  to 
unions,  to  discharge  all  who  are  unfaithful  and  to  deal  with  the 
men  as  to  the  wages  they  are  to  receive.  After  retiring  to  the 
directors'  room  for  consultation  the  two  labor  committees  decided 
that  Captain  McCulloch's  terms  (which  let  matters  go  on  as 
before)  were  acceptable  and  the  "strike"  was  closed. 


New  Factory  for  the  Making  of  Brake-Shoes 

Flic  foundry  of  the  Allston  Foundry  Company,  of  Boston,  Mass., 
which  makes  the  Compo  brake-shoe,  was  destroyed  by  fire  about 
three  months  ago.  With  characteristic  energy  W.  W.  Whitcomb, 
the  president  of  the  company,  immediately  set  about  building  a 
new  one,  and  this  company  now  has  at  Allston,  Mass.,  one  of  the 
most  complete  foundries  for  the  manufacture  of  brake-shoes  in  the 
country.  The  floor  space  of  the  foundry  covers  more  than  half 
an  acre.  More  adjacent  land  is  owned  by  the  company,  so  that 
it  has  unlimited  space  for  expansion.  The  foundry  is  equipped 
with  the  best  appliances  that  money  can  buy  for  the  expeditious 
execution  of  work.  Learning  from  experience  that  woodwork  is 
dangerous  in  a  foundry  the  present  plant  of  the  Allston  Foundry 
Company  has  no  woodwork  of  any  kind,  and  is  fireproof  through- 
out. 

The  interior  of  the  foundry  is  equipped  with  the  Coburn  trolley 
system  for  the  handling  of  molten  metal.  The  metal  as  it  comes 
from  the  blast  furnace  is  poured  into  enormous  buckets  and  carried 
by  the  trolley  to  the  most  distant  part  of  the  works,  and  there 
poured  into  small  buckets,  from  which  it  is  emptied  into  the 
molds.  The  minimum  of  time  and  the  maximum  of  efficiency  of 
labor  is  thus  secured.  In  this  manner  a  limited  number  of  em- 
ployees turn  out  30  tons  of  Compo  brake-shoes  per  day,  and  as 
labor  is  one  of  the  chief  items  in  the  manufacture  of  brake-shoes 
this  company  can  turn  out  Compo  shoes  at  as  reasonable  prices  as 
any  rival  foundry.  When  the  metal  is  cooled  the  shoes  are  taken 
to  the  machine  shop,  where  they  are  scratched  and  tumbled  and 
made  ready  for  the  insertion  of  the  corks.  The  corks,  which  are 
the  advantageous  feature  of  the  Compo  brake-shoe,  are  inserted 
by  special  machinery  built  for  the  company  itself.  These  cork 
inserts,  therefore,  are  put  in  position  at  small  expense,  and  do  not 
materially  increase  the  labor  account. 

The  cork  inserts  have  been  found,  by  large  experience  in  street 
railway  service,  to  have  many  advantages  over  the  ordinary  shoe. 
Their  effect  is  to  hold  more  quickly  and  to  brake  more  uniformly 
throughout  their  contact  without  any  objectionable  gripping  effect 
of  an  all-metal  shoe.  A  smooth  retardation  of  the  car's  motion 
when  the  brakes  are  applied  is  therefore  secured.  A  want  of 
uniformity  in  braking  and  sudden  gripping  results  in  flat  wheels, 
and  as  the  elasticity  of  the  cork  prevents  this  gripping  and  over- 
comes what  is  known  as  "bucking"  the  Compo  brake-shoe  is 
appreciated  by  the  passengers.  Only  the  best  metal  is  used  in  the 
manufacture  of  the  Compo  shoe,  and  this  fact,  together  with  the 
cork  inserts,  avoids  chilled  and  soft  iron  in  the  face  of  the  same 
shoe.  The  company  prefers  the  use  of  fine-grained,  tough  iron 
of  medium  hardness  for  mileage  and  cork  inserts  for  braking. 
The  foundry  at  Allston  is  in  charge  of  F.  L.  Davis,  who  directs 
and  superintends  the  work. 

 ♦♦♦  

PERSONAL  MENTION 


MR.  E.  S.  BREED  has  been  appointed  superintencfent  .of  the 
Berkshire  Street  Railway,  of  Pittsfield,  Mass. 

MR.  C.  M.  MILLS,  formerlv  electrician  for  the  Northeast  Elec- 
tric Railroad  of  Kansas  Citv,  Mo.,  has  been  appointed  superintend- 
ent of  the  Bozeman  Street  Railway,  Bozeman,  Mont. 

MR.  F.  L.  DAME  has  been  appointed  general  manager  of  the 
Union  Electric  Company,  Dubuque,  la.,  taking  the  place  of  Mr. 
W.  J.  Brown,  whose  resignation  as  manager  took  effect  April  1. 


MR.  E.  C.  HATHAWAY,  manager  of  the  Railway  &  Light 
Company  of  America,  has  been  elected  vice-president  and  general 
manager  of  the  Knoxville  Traction  Company,  of  Knoxville,  Tenn., 
to  succeed  General  C.  C.  Howell,  resigned. 

MR.  J.  W.  CARTER,  assistant  general  superintendent  of  the 
Metropolitan  Street  Railway  Company,  ha9  returned  from  a  va- 
cation in  Northern  Michigan,  where  he  went  to  improve  his 
health,  and  returns  much  benefited  by  his  vacation. 

MR.  M.  J.  KENNEDY,  superintendent  of  the  Montreal  Street 
Railway,  of  Montreal,  Que.,  who  has  been  in  ill  health  for  some 
time  past,  brought  on  by  too  close  attention  to  his  business,  has 
gone  to  Europe  for  a  short  vacation.  Mr.  Kennedy  is  accom- 
panied by  Mrs.  Kennedy  and  their  son.  Mr.  George  Stubble,  the 
claim  agent  of  the  company,  will  act  as  superintendent  in  Mr. 
Kennedy's  absence. 

MR.  W.  M.  BICKNELL,  formerly  of  Cleveland  and  tor  some 
time  general  manager  of  the  Miami  &  Erie  Canal  Transportation 
Company,  has  been  made  general  manager  of  the  Aurora,  Elgin  & 
Chicago  Traction  Company,  and  will  assume  charge  May  1.  Mr. 
E.  R.  Gilbert,  at  present  general  manager  of  the  Chicago  Electric 
Traction  Company,  of  Chicago,  111.,  will  succeed  Mr.  W.  M.  Bick- 
nell  as  general  manager  of  the  Miami  &  Erie  Canal  Transportation 
Company. 

MR.  THOMAS  A.  LEACH,  who  has  been  acting  superintendent 
of  Division  1  of  the  Worcester  Consolidated  Street  Railway  Com- 
pany, of  Worcester,  Mass.,  since  the  resignation  of  Mr.  H.  E. 
Bradford,  has  been  permanently  appointed  to  the  position.  Mr. 
Leach's  appointment  is  a  reward  for  faithful  service,  for  he  has 
been  in  the  employ  of  the  company  about  fifteen  years,  beginning  as 
a  conductor.  Mr.  Leach  has  been  a  street  railway  man  all  his 
life,  and  before  becoming  connected  with  the  Worcester  Consoli- 
dated he  was  in  the  employ  of  the  Metropolitan  Street  Railway 
Company,  of  New  York. 



CONSTRUCTION  NOTES 


BISBEE,  ARIZ.— J.  W.  McCauley,  of  Pasadena,  Cat,  and  X.  J.  Barkley,  of 
Los  Angeles,  are  eonsidering  the  advisability  of  constructing  an  electric 
railway  from  Bisbee  to  Naco.    It  is  estimated  that  the  line  would  cost  $200,000. 

STOCKTON,  CAL. — The  Stockton  Electric  Railroad  has  been  purchased  by 
W.  G.  Henshaw,  A.  S.  MaeDonald  and  W.  A.  Bissell.  Mr.  Henshaw  is 
heavily  interested  in  the  Oakland  Transit  Company,  which  controls  the 
Oakland  street  railway  lines.  The  rolling  stock  of  the  btockton  system 
will  be  increased  and  extensions  made  to  various  parts  of  the  city.  Inter- 
urban  lines  are  projected,  a  line  to  Lodi  being  talked  of. 

BENICIA,  CAL. — Electric  railway  franchises  are  now  held  by  Messrs. 
J.  W.  Hartzell  and  H.  F.  Hartzell  for  street  railways  in  Benicia  and 
Napa,  and  also  for  lines  through  Napa  and  Solano  Counties.  They  have  in  all 
five  fifty-year  franchises,  which  have  been  obtained  in  less  than  a  year. 
It  is  possible  that  a  system  of  interurban  lines  will  be  built. 

FRESNO,  CAL. — Satisfactory  progress  is  being  made  in  the  construction  of 
the  Fresno  Street  Railway.  Two  miles  of  road  have  already  been  graded,  and 
contracts  have  been  let  for  grading  5  miles.  The  system,  as  now  outlined,  will 
consist  of  10  miles  of  road,  5  miles  within  the  city  limits  and  5  miles  through 
the  thickly  settled  raising  section.  The  company  has  purchased  61-lb.  rails, 
and  the  work  of  laying  the  track  will  be  begun  at  once. 

DENVER,  COL. — The  Denver  City  Tramway  Company  has  applied  to  the 
City  Council  for  franchises  for  the  construction  of  about  10  miles  of  new 
line. 

WILLI  MAN  TIC,  CONN.— The  Willimantic  Traction  Company  will  probably 
erect  a  power  plant  in  this  city.  The  company  is  to  build  to  Baltic  and  other 
places,  as  has  previously  been  noted,  and  is  rapidly  perfecting  all  its  ar- 
rangements. 

WILMINGTON,  DEL. — The  street  and  sewer  department  has  granted 
the  Brandywine  Railway  Company  a  franchise  to  build  an  electric  railway 
along  Sixteenth  Street  from  King  Street  to  the  Brandywine,  thence  to 
Pine  Street,  to  Twenty-Third  Street,  to  Washington  Street,  to  Thirtieth 
Street,  to  Tatnall  Street  and  return  to  Twenty-Third  Street.  The  company 
vvill  build  and  maintain  a  bridge  over  the  Brandywine  at  its  own  risk  and 
expense. 

DOVER,  DEL. — The  incorporators  of  the  Delaware  Electric  Traction  Com- 
pany, who  recently  purchased  of  the  Delaware  General  Electric  Railway  the 
proposed  electric  railway  to  run  through  Kent  County,  a  distance  of  35 
miles,  met  April  23  and  elected  the  following  directors  for  the  ensuing 
year:  J.  Frank  Allee  and  Dr.  C.  R.  Layton,  of  Dover,  Del.;  S.  John  Abbott 
and  Dr.  George  W.  Marshal,  of  Milford,  Del.;  Dr.  Thomas  C.  More,  of 
Smyrna,  Del.;  Dr.  L.  S.  Conwell,  of  Camden,  Del.  The  directors  in  turn 
elected  the  following  officers:  J.  Frank  Allee,  president;  S.  John  Abbott, 
vice-president;  Dr.  Thomas  C.  Moore,  secretary;  Dr.  Caleb  R.  Layton,  treas- 
urer. A  survey  of  the  route  from  Smyrna  to  Milford,  and  from  Smyrna  to 
Woodland  Beach,  the  latter  place  being  Lower  Delaware's  summer  resort,  will 
be  made,  and  after  its  approval  the  construction  will  be  begun.  It  is  expected 
that  operation  will  begin  soon,  and  it  is  estimated  that  the  road  will  be 
completed  in  four  months.  The  proposed  line  traverses  one  of  the  most  fertile 
sections  in  Delaware,  and  will  offer  unparalleled  inducements  to  farmers 
who  are  many  miles  from  the  railroad  as  it  now  stands. 
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Fuel  Oil  in  Power  Plants 

As  might  have  been  expected,  the  discussion  on  the  subject  of 
burning  oil  as  fuel  under  boilers  of  large  power  plants  was  given 
considerable  prominence  at  the  meeting  of  the  Southwestern  Gas, 
Electric  &  Street  Railway  Association  at  San  Antonio,  Tex., 
April  19.  W.  W.  Reed,  the  superintendent  of  the  Houston  Light- 
ing &  Power  Company,  presented  a  paper  on  this  subject,  in 
which  he  related  the  experience  of  his  company.  He  claimed  that 
the  use  of  oil  at  his  station  resulted  in  a  saving  of  63  per  cent 
over  soft  coal,  but  it  must  be  remembered  in  this  connection  that 
the  cost  of  oil  is  very  low  in  Texas,  whereas  the  price  of  coal  is 
relatively  high,  as  compared  with  other  States,  particularly  Penn- 
sylvania and  Illinois.  The  paper  does  not  give  the  price  of  coal  or 
oil,  and  it  is,  of  course,  difficult,  without  knowing  the  basis  upon 
which  the  figures  were  made,  to  estimate  the  actual  bearing  of  this 
claim  upon  the  general  subject  and  the  relative  importance  of  the 
experience  gained  in  Texas,  as  applied  to  other  parts  of  the 
country. 

In  discussing  this  paper  attention  may  be  called  to  some  of  the 
dangers  that  attend  the  use  of  oil  when  inexperienced  or  incompe- 
tent men  are  employed.  Haste  in  raising  steam  from  cold  or  cool 
boilers  is  always  productive  of  much  damage  to  the  boiler  and 
danger  to  the  plant,  and  where  oil  is  employed  the  danger  is 
greatly  increased.  It  is  so  easy  to  get  up  steam  quickly  where  oil 
is  burned  under  the  boilers  that  there  is  always  liability  to  abuse 
on  the  part  of  employees,  and  where  great  care  is  not  exercised 
the  plant  is  bound  to  deteriorate,  and  there  is  danger  consequently 
of  a  breakdown  or  explosion.  Another  feature  to  be  guarded 
against  is  the  forcing  of  boilers  beyond  their  rated  capacity,  and 
there  seems  always  to  be  a  temptation  to  do  this  where  oil  is 
used.  On  the  other  hand,  Mr.  Reed  contends  that  with  proper 
care  and  under  normal  conditions  the  deterioration  of  the 
furnaces  is  less  with  oil  than  with  coal,  and  that  his  experience 
warrants  the  assertion  that  with  proper  firing  the  tubes  of  the 
boiler  are  cleaner,  as  there  is  no  smoke  or  soot  where  oil  is  used, 
thus  allowing  more  heat  to  be  taken  up  by  the  water.  He  also 
contends  that  the  maintenance  charges  with  fuel  oil  equipment  are 
less  than  with  coal.  The  paper  contains  much  information  upon 
the  efficiency  of  operation  of  several  burners  in  use  in  this  plant, 
but  the  practical  value  of  this  data  to  the  station  manager  is  lost 
because  the  burners  are  mentioned  by  numbers  only,  and  not 
identified  by  name. 

While  it  is  not  to  be  expected  that  crude  oil  will  be  substituted 
for  coal  in  this  part  of  the  country  to  any  great  extent  until  the 
price  of  oil  is  cheaper,  the  transportation  facilities  are  better,  and 
the  assurance  is  had  of  ample,  constant  and  lasting  supply;  the 
problem  is  one  in  which  superintendents  of  electric  power  plants 
are  interested,  and  a  practical  discussion  on  the  subject  is  to  be 
commended. 

The  Case  of  Senator  Money 

The  spectacle  of  a  United  States  Senator  engaging  in  a  personal 
encounter  with  a  street  railway  conductor  is  neither  inspiring  nor 
edifying,  yet  such  a  conflict  was  one  of  the  events  of  the  National 
Capital  recently.  United  States  Senator  Money,  of  Mississippi, 
and  a  conductor  employed  by  the  Capital  Traction  Company  were 
the  principals.  The  trouble  began  when  the  conductor  of  a  car 
on  which  Senator  Money  was  riding  asked  for  the  Senator's  fare 
and  the  latter  refused  to  pay.  Mr.  Money  had  just  stepped  from 
another  car,  but  had  procured  no  transfer.  The  conductor  at- 
tempted to  eject  the  Senator,  the  latter  resisted,  and,  in  the  scuffle 
that  ensued,  it  is  charged,  the  Senator  slashed  the  conductor's 
wrist  with  a  penknife.  The  conductor  thereupon  slapped  Senator 
Money's  face,  which  must  have  sorely  tried  the  "gentleman  from 
Mississippi,"  for  he  retired  to  the  seclusion  of  a  committee  room 
at  the  Capitol,  wrote  a  note  to  the  traction  company  demanding 
the  instant  dismissal  of  its  employee  and  then  hurried  to  the 
nearest  police  court,  where  he  lodged  a  complaint  against  the  con- 
ductor.   The  latter  retaliated  by  procuring  a  warrant  for  Senator 
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Money,  charging  him  with  assault.  The  street  railway  company 
decided  to  await  the  result  of  the  trials  in  the  police  court,  very 
justly  refusing  to  discharge  its  employee  unless  he  should  be 
shown  to  be  in  the  wrong.  The  preponderance  of  evidence  sub- 
mitted at  the  preliminary  hearing  indicated  that  the  Senator  and 
not  the  conductor  was  to  blame  for  the  disturbance.  Considerable 
criticism  was  provoked  by  the  action  of  the  prosecuting  attorney 
offering  to  withdraw  the  charges  against  the  conductor,  and 
asking  that  those  against  the  Senator  be  dismissed.  The  traction 
company  opposed  this  proceeding  and  demanded  an  investigation. 
It  was  shown  that  Senator  Money  used  his  influence  not  only  to 
bring  about  the  discharge  of  the  conductor,  but  also  to  secure  the 
dismissal  of  a  member  of  the  fire  department  who  had  interfered 
when  he  drew  his  knife  on  the  conductor.  In  spite  of  the  protest 
of  the  conductor,  the  traction  company  and  the  fireman,  the  dis- 
trict attorney  persisted  in  withdrawing  the  complaint,  and  the 
charges  were  all  dismissed.  This  action  on  the  part  of  Senator 
Money  in  seeking  to  protect  himself  through  his  personal  and 
political  influence  is  generally  condemned. 

Senator  Money  is  what  they  call  a  "character"  in  Washington, 
and  he  has  an  exaggerated  sense  of  his  importance.  He  has  had 
several  personal  altercations  during  his  public  career,  but  hereto- 
fore he  has  only  indulged  in  such  pleasantries  as  hurling  inkstands 
at  those  who  opposed  him  in  debate  or  otherwise  offended  him. 
This,  by  the  way,  is  considered  .1  very  effective  argument  in  the 
circle  in  which  Senator  Money  moves  and  is  a  handy  expedient 
for  men  of  his  caliber  and  temperament  when  invective  and 
ordinary  methods  of  intimidation  fail.  It  is  this  class  of  men  who 
violate  rules  with  impunity,  utterly  disregard  the  rights  of  others 
and  refuse  to  observe  the  ordinary  conventionalities.  Their 
favorite  diversion  is  to  abuse  employees  for  fancied  wrongs  in- 
flicted by  corporations;  they  are  opposed  to  the  existing  order, 
and  they  publicly  display  their  resentment.  Fortunately  there 
have  been  few  public  exhibitions  like  the  outbreak  at  Washing- 
ton, but  there  are  many  equally  annoying  and  unwarranted  in- 
vasions of  the  rights  of  corporations  and  infractions  of  their  rules, 
especially  on  street  car  lines,  in  all  parts  of  the  country.  Many 
men  seem  to  consider  themselves  too  important  to  be  bound  by 
the  same  regulations  that  govern  ordinary  mortals,  but  corpora- 
tions engaged  in  public  service  cannot  make  nice  distinctions  of 
this  kind.  Without  reference  to  the  Money  case,  it  may  be  sug- 
gested that  it  would  be  well  for  the  street  railway  companies  to 
make  an  example  of  men  whose  conduct  is  offensive  to  the  gen- 
eral traveling  public  as  well  as  annoying  to  street  railway  em- 
ployees. We  are  pleased  to  notice,  therefore,  that  the  Capital 
Traction  Company  supported  its  conductor  in  this  matter.  Public 
sentiment  will  sustain  the  company  in  this  position.  There  is  a 
grave  public  issue  involved  here,  a  crying  evil,  and  the  question 
should  be  met  and  solved. 

Flat  Wheels  on  Street  Cars 

The  Health  Department  of  New  York  has  been  making  an  ex- 
amination of  the  rolling  stock  of  the  Metropolitan  Railway  Com- 
pany. About  a  month  ago  the  department  notified  the  company 
that  all  "flat"  wheels  must  be  removed  from  the  cars,  and  last 
week  the  work  of  official  inspection  commenced.  The  company 
has  found  some  difficulty  in  getting  new  wheels  lately,  it  is  said 
in  explanation  of  the  complaints  that  have  been  reported,  but  in 
spite  of  the  fact  that  the  rolling  stock  just  now  is  not  in  as  good 
condition  as  usual  because  of  this  scarcity  of  wheels  the  Health 
Department  inspection  revealed  only  104  flat  wheels.  The  Metro- 
politan Company  is  operating  daily  2143  cars,  requiring  12,000 
wheels  in  constant  service,  and  it  speaks  well  for  the  management 
that  out  of  this  number  the  city  inspectors  were  able  to  find  such 
a  small  percentage  of  flat  wheels,  even  at  a  time  when  it  is  ad- 
mitted the  rolling  stock  is  not  up  to  the  usual  standard.  Of  course 
it  is  the  interest  of  the  company  tc  keep  the  rolling  stock  in  good 
condition,  and  the  public  may  rest  assured  that  flat  wheels  will  be 
replaced  by  the  management  as  soon  as  they  appear  without  inter- 
ference or  suggestion  from  the  city  officials. 
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Service  on  Long  Lines 

An  interesting  long  run  will  soon  be  possible  along  a  particu- 
larly fine  stretch  of  New  England  coast  from  Boston  northward 
to  York,  Maine.  Save  for  a  link  including  a  long  trestle  and 
bridge  across  the  Hampton  marshes  and  river,  the  chain  is  now 
complete.  When  this  is  finished,  some  time  this  month,  probably, 
the  through  run  will  make  one  of  the  most  pleasing  trolley  trips  in 
the  country.  It  is  not  a  continuous  one,  in  the  sense  that  there  is 
no  change  of  cars,  but  it  is  singularly  well  adapted  to  catch  through 
traffic  in  large  amounts  all  through  the  summer  season,  which 
is  growing  there,  as  everywhere,  progressively  longer  year  by 
year.  We  always  have  in  mind  in  such  cases  the  possibilities  of 
developing  the  long-distance  travel.  The  modern  trolley  line  is 
something  far  more  important  than  a  street  railway  of  the  old 
type,  and  has  infinitely  greater  chances  for  wide  usefulness.  If 
one  looks  back  only  ten  years  the  changes  that  have  been  wrought 
in  the  comfort  of  suburban  traffic  are  truly  stupendous.  It  has 
been  in  the  main  a  spontaneous  growth  in  response  to  a  real  de- 
mand, and  it  would  be  a  most  interesting  thing,  although  im- 
mensely difficult,  to  figure  out  the  increase  of  values  in  a  well- 
developed  "trolley  country"  due  to  the  increased  facilities  for 
travel.  We  have  in  mind,  for  instance,  one  short  electric  line  con- 
necting a  fine  old  New  England  country  town  with  its  railway 
station  seven  miles  away.  It  is  a  rambling,  rural  road  passing 
through  a  region  exclusively  of  farms,  with  none  of  the  advantages 
of  suburban  connections  to  increase  its  usefulness.  As  an  in- 
vestment it  has  not  been  a  brilliant  success,  but  has  managed  to 
keep  its  nose  above  water  and  to  pay  its  fixed  charges  and  up- 
keep. Yet,  as  a  factor  in  public  convenience,  it  has  been  most 
important,  and  it  is  within  bounds  to  say  that  it  has  actually  paid 
to  the  community  in  increased  valuations  fully  its  cost,  and,  in 
the  long  run,  will  pay  to  the  community  far  more  than  it  will 
ever  turn  over  directly  to  its  stockholders.  Farms  along  the  line 
have  increased  in  value  by  at  least  50  per  cent,  laborers  have  a 
wider  field  and  the  community  is  more  prosperous. 

But  we  digress.  When  trolley  lines  are  welded  into  a  long  inter- 
linked system  such  as  that  we  are  here  discussing,  they  confer 
upon  the  community  not  only  greater  local  facilities  for  travel, 
but  they  bring  all  parts  of  it  nearer  to  the  city  in  dollars  and 
cents,  if  not  in  miles.  Northern  New  England  is  becoming  an 
essential  part  of  the  nation's  playground,  and  the  easier  it  is  to  get 
at  the  better  for  all  concerned.  In  a  long  coastwise  line  there  is 
not  only  a  large  local  excursion  traffic  all  through  the  summer, 
but  there  is  a  chance  for  a  more  extended  business  as  soon  as  the 
through  facilities  are  made  equal  to  the  situation.  The  time  has 
come,  we  think,  for  a  persistent  effort  to  build  up  long-distance 
traffic  by  long-distance  cars  intended  for  that  specific  purpose. 
What  would  be  the  effect  of  putting  into  service  on  such  a  line 
through  chair  cars  intended  to  promote  comfort  on  long  runs  at 
an  increased  rate  of  fare  sufficient  to  make  up  for  their  somewhat 
increased  cost  and  lessened  capacity?  We  are  inclined  to  think 
that  through  the  summer  months  such  a  service — a  sort  of  Pullman 
service  in  miniature — abolishing  changes  of  cars  as  in  ordinary 
railway  practice,  could  be  made  to  pay  handsomely.  Such  spe- 
cial accommodations  have  already  been  tried  in  a  limited  degree, 
but  never,  so  far  as  we  are  aware,  with  the  purpose  of  building  up 
through  traffic  in  a  long  interconnected  system  of  electric  roads. 
If  anywhere,  it  should  work  well  for  lines  where  there  is  heavy 
summer  travel  and  a  chance  for  long  runs.  Hanging  to  a  strap 
or  a  running  board  is  all  well  enough  for  a  mile  or  two,  but  it  palls 
at  the  end  of  a  hot  day  or  on  a  long  excursion.  The  trolley  road 
running  usually  through  a  fine  country,  free  from  cinders  and  the 
dust  of  the  roadbed,  has  peculiar  attractions  during  the  sum- 
mer months,  but,  as  generally  operated,  fails  of  comfort  on  long 
trips  by  reason  of  crowding  and  the  inconvenience  of  changing 
cars. 

Such  problems  as  this  will,  of  course,  in  due  time  work  out  their 
own  solution,  but  it  seems  to  us  that  the  electric  road,  as  it 
evolves  into  its  destined  greatness  as  part  of  the  country's  system 
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of  travel,  will  fail  of  one  of  its  important  functions  if  it  does  not 
take  advantage  of  its  opportunities  and  take  its  share  of  the  long- 
distance travel.  Every  step  that  makes  travel  over  electric  lines 
more  convenient  and  comfortable  will  in  the  long  run  pay.  When 
the  public  stands  with  a  road  that  road  prospers,  and  the  public 
does  stand  by  these  long  cross-country  roads.  They  have  troubles 
of  their  own,  of  course,  but  they  benefit  too  many  people  to  suffer 
from  such  bitter  opposition  as  the  resentment  against  many  steam 
roads  provoke.  The  man  who  takes  his  dinner  pail  and  rides  half  a 
dozen  miles  to  his  work  for  a  nickel  knows  that  the  trolley  road 
benefits  him  personally,  and  he  wants  to  see  it  prosper.  Opposition 
to  such  a  line  as  has  furnished  us  the  text  for  this  article  comes 
mainly  from  exclusive  summer  colonies  at  various  points  along 
the  road  whose  cherished  privacy  is  disturbed,  and  who  do  not  like 
to  ride  on  it  on  account  of  contact  with  the  gentleman  previously 
mentioned.  It  may  be  that  some  special  provision  for  the  chief 
source  of  opposition  would  draw  traffic  even  from  its  ranks,  and 
certainly  a  man  who  had  once  made  a  long  trip  along  the  beautiful 
coast  country  in  a  comfortable  chair  car  would  take  a  more  cheer- 
ful view  of  the  next  electric  road  that  might  invade  his  bailiwick. 
At  all  events  the  subject  is  one  well  worth  the  contemplation  of 
progressive  managers.  We  may  be  too  optimistic  in  our  view  of 
the  future  of  electric  traction,  but  when  we  look  back  over  a  dec- 
ade and  see  what  has  already  been  accomplished  we  feel  that 
still  greater  things  are  in  store,  and  that  the  vast  network  of  roads 
that  is  expanding  year  by  year  should  be  and  will  be  something 
more  than  a  collection  of  incoherent  fragments  of  what  might  be 
a  great  system  of  universal  traffic. 

Another  Blow  at  Three-Cent  Fares 

There  has  been  litigation  in  Indianapolis  over  the  fare  question 
for  many  years,  but  at  last  the  trouble  appears  to  be  finally  set- 
tled, if  one  leaves  out  of  account  the  application  of  a  new  com- 
pany, the  Indianapolis  Interurban  Terminal  Railway  Company, 
for  a  franchise  to  operate  under  3-cent  fares.  Last  week  the 
State  Supreme  Court,  at  Indianapolis,  decided  a  case  brought  by 
Charles  Finley  Smith  to  test  the  right  of  the  Indianapolis  Street 
Railway  Company  to  charge  more  than  three  cents  fare.  Mr. 
Smith,  by  the  way,  is  now  the  president  of  the  Indianapolis  Inter- 
urban Terminal  Railway  Company,  a  corporation  which  has  come 
into  existence  since  the  suit  was  brought.  The  situation  at 
Indianapolis  for  several  years  has  hinged  on  acts  of  the  State 
Legislature  intended  especially  for  that  city.  In  1897  the  Legis- 
lature passed  an  act,  providing  that  street  railway  companies  in 
cities  of  over  100,000  inhabitants  should  not  be  permitted  to 
charge  over  3  cents  per  passenger.  The  constitutionality  of 
this  act  was  successfully  attacked  by  the  Central  Trust  Company, 
of  New  York,  trustee  for  the  mortgage  bondholders  of  the  Citi- 
zens' Street  Railroad  Company  then  operating  in  Indianapolis. 
In  the  meantime  franchise  matters  in  Indianapolis  were  getting 
into  a  bad  tangle,  and  finally  January  18,  1901,  was  fixed  as  the 
date  of  expiration  of  the  franchises  of  the  Citizens'  Street  Railroad 
Company,  when  it  became  evident  that  something  must  be  done  to 
straighten  matters  out.  In  1899  the  State  Legislature  had  prac- 
tically repealed  the  3-cent  fare  act,  and  authorized  the  city  to 
make  a  contract  with  any  company  which  could  procure  and  sur- 
render all  the  outstanding  franchises  of  every  description,  stipu- 
lating, however,  that  such  a  contract  should  provide  that  the  rate 
of  fare  should  be  5  cents  for  each  cash  fare  and  six  tickets 
for  25  cent-s.  Under  this  act  the  present  franchise  was 
granted  the  Indianapolis  Street  Railway  Company  in  1899.  It  was 
after  the  passing  of  this  act  that  Charles  Finley  Smith,  to  test  the 
validity  of  the  3-cent  fare  system  of  1897,  boarded  a  car  and 
refused  to  give  more  than  three  cents  for  his  fare.  Upon  being 
ejected  he  brought  suit  for  $10,000.  The  lower  court  decided 
against  him,  and  the  Supreme  Court  last  week  confirmed  the 
action  of  the  lower  court,  which  had  held  that  the  last  act  passed 
by  the  Legislature  was  practically  a  repeal  of  previous  acts,  and 
was  intended  as  a  readjustment  of  the  whole  street  car  situation 
in  Indianapolis.    This  decision  deals  with  a  special  legal  phase  of 


such  controversies,  to  wit,  the  contention  of  class  legislation  in 
granting  what  are  claimed  to  be  special  franchises  or  privileges. 
The  decision  by  the  Supreme  Court  of  the  United  States  in 
the  Michigan  3-cent  fare  case  deals  with  a  broader  question, 
namely,  how  far  ordinances  prescribing  street  railroad  fares  con- 
stitute contracts  within  the  protection  of  the  Federal  Constitution. 

The  disposition  of  the  Indianapolis  question  by  the  Supreme 
Court  will  be  favorably  received  among  investors  particularly,  and 
should  be  welcomed  by  the  people  of  Indianapolis  who  have  the 
honor  of  the  city  at  heart,  as  it  is  in  confirmation  of  the  principle 
of  good  faith  between  public  service,  corporations  and  com- 
munities. The  effect  of  the  decision  cannot  fail  to  exert  a  favor- 
able influence  upon  the  value  of  Indiana  securities  generally,  as  it 
will  lend  stability  to  them  and  reassure  investors  that  contracts 
and  franchise  grants  will  be  sustained  and  enforced  by  the  courts. 
Incidentally  it  will  strengthen  materially  the  position  of  street 
railway  managers  throughout  the  country  on  the  3-cent  fare- 
question. 

Policemen  and  Firemen  Must  Pay 

The  decision  of  the  Appellate  Division,  at  Albany,  May  7,  to  the 
effect  that  policemen  and  firemen  are  public  officers  so  far  as  the 
constitutional  provision  which  prohibits  public  officers  from  using 
passes  is  concerned,  will,  of  course,  apply  to  all  the  cities  of  New 
York,  and  if  the  law  is  enforced  it  will  have  a  considerable  in- 
fluence upon  the  receipts  of  the  companies.  The  case  upon  which 
this  decision  was  based  was  brought  by  the  Mayor  of  Albany  to 
compel  the  local  traction  company  to  carry  free  members  of  the 
Albany  Police  and  Fire  Departments  who  presented  certificates 
from  the  Mayor  of  employment  by  the  city.  The  Mayor  held  that 
the  firemen  and  policemen  were  public  servants  as  distinguished 
from  public  officers.  The  court  denies  this  contention,  and  de- 
clares the  act  of  1895  unconstitutional,  because  in  compelling  the 
transportation  companies  to  give  policemen  free  rides  it  deprives 
the  companies  of  their  property  without  due  process  of  law,  and 
takes  private  property  ;oi  public  use  without  compensation. 

When  the  subject  was  called  to  the  attention  of  Corporation 
Counsel  Rives,  of  New  York,  he  coincided  with  the  opinion  ex- 
pressed in  the  decision,  and  said  the  act  of  1895  was  clearly  un- 
constitutional. It  has  been  customary  throughout  the  State  to 
give  policemen  and  firemen  free  transportation  upon  street  rail- 
way lines.  There  are  at  present  several  thousand  passes  in  use  by 
members  of  the  New  York  Police  Department  and  uniformed 
firemen.  Under  the  court's  ruling  the  policemen  and  firemen 
cannot  legally  accept  free  transportation. 

Not  Good  Policy 

A  certain  Western  company  that  has  in  contemplation  the 
construction  of  an  extensive  system  of  interurban  lines  has  re- 
cently inserted  in  the  want  column  of  a  leading  daily  paper  in  one 
of  the  cities  through  which  the  road  is  to  pass  an  advertisement 
that  discloses  a  new  method  of  inducing  clerks,  workmen  and 
others  of  moderate  means  to  become  interested  in  the  road  by 
subscribing  for  stock.  Motormen,  conductors,  agents,  book- 
keepers and  electricians  are  advertised  for,  and  the  plan,  it  would 
seem,  is  to  sell  applicants  for  positions  a  share,  or  shares,  of  stock 
and  then  place  their  names  on  file,  assuring  them  the  preference 
for  appointment  to  positions  when  the  road  is  completed.  Now 
the  advertisement  is  meager  in  the  information  it  contains,  and 
while  it  certainly  is  desirous  to  have  interested  in  a  road  as  many 
as  possible  of  the  people  who  live  along  the  route,  it  does  seen 
that  this  method  is  open  to  criticism,  especially  when  so  many 
franchises  are  being  obtained  by  promoters  whose  standing  will 
admit  of  questioning.  There  is  no  dearth  of  capitalists  who  are 
ever  ready  to  finance  legitimate  electric  railway  enterprises,  and 
if  it  is  deemed  advisable  to  have  the  employees  of  a  company,  or 
the  residents  along  the  route  of  a  projected  road,  become  inter- 
ested in  the  proposition,  it  would  seem  that  there  are  numerous 
ways  superior  to  the  one  noted  herein,  and  ways  that  are  not 
calculated  to  arouse  suspicion  as  io  the  soundness  of  the  enter- 
prise. 
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The  EI  Paso  Electric  Railway  Company 


On  Jan.  n,  1902,  there  was  put  in  operation  between  El  Paso, 
Tex.,  and  Juarez,  Mexico,  the  first  electric  railway  connecting  the 
two  republics.  For  many  years  the  two  cities  have  been  served  by 
mule  roads,  operated  in  a  more  or  less  desultory  way  by  three 
distinct  corporations,  the  service  being  wholly  unequal  to  the 
demands  of  the  traffic,  slow  and  uncertain.  In  the  spring  of  1901  a 
franchise  for  an  electric  railway  was  secured  by  local  people,  and 
during  the  summer  the  firm  of  Stone  &  Webster,  of  Boston, 
became  interested  in  the  enterprise.  Controlling  interests  were 
acquired  in  the  three  railway  companies  and  in  the  International 
Light  &  Power  Company,  which  furnishes  all  the  municipal  and 
a  large  proportion  of  the  commercial  electrical  service  of  El 
Paso,  and  about  Sept.  1  the  initial  orders  for  material  were 
placed. 

The  work  of  construction  was  prosecuted  vigorously,  and  on 
the  opening  day  5  miles  of  street  railway,  including  the  line  across 
the  river  to  Juarez,  were  put  in  regular  operation.  The  Annual 
Carnival  and  Street  Fair  of  El  Paso  was  to  be  commenced  on 
Jan.  14,  and  for  this  reason  the  opening  of  the  road  was  more 
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of  a  popular  celebration  than  is  usually  the  case.  The  first  train 
over  the  line  consisted  of  a  flat  car,  on  which  stood  in  dignified 
silence  "Old  Mandy,"  the  oldest  mule  in  point  of  service  owned 
by  the  company,  then  a  motor  car  carrying  the  mayors  of  the  two 
cities  and  other  city,  county  and  federal  officials.  Other  cars  fol- 
lowed, carrying  guests  of  the  company,  all  the  cars  being  pro- 
fusely decorated  with  American  and  Mexican  flags  and  the  carni- 
val colors,  and  there  were  music  and  general  enthusiasm  and  good 
feeling  on  all  sides.  Superintendent  of  Construction  M.  F.  Burke 
ran  the  first  car  from  the  United  States  into  Mexico. 

The  El  Paso  Electric  Railway  Company  owns  all  the  track  on 
the  American  side  of  the  river,  and  the  El  Paso  &  Juarez  Traction 
Company  that  cross  the  border  in  Mexico.  The  El  Paso  com- 
pany furnishes  all  rolling  stock  and  has  entire  charge  of  the 
operation  and  maintenance  of  the  system,  the  Mexican  company 
simply  furnishing  track  and  overhead  construction  and  taking  a 
proportion  of  the  net  receipts.  The  system  when  completed  will 
have  about  12  miles  of  track,  located  as  shown  on  the  accompany- 
ing map. 

The  track  construction  consists  of  T-rail,  weighing  60  lbs.  and  65 
lbs.  per  yard,  laid  on  6-in.  x  8-in.  x  8-ft.  Burnettized  pine  ties,  and 
bonded  with  Chase-Shawmut  bonds  soldered  to  foot  of  rail.  The 
rails  break  joints  and  bolted  special  work  is  used.  The  sub- 
construction  consists  of  gravel  ballast.  The  trolley  wire  is  00  B. 
&  S.  gage  with  span-wire  construction  in  the  city,  and  top 
brace  brackets  outside,  and  the  construction  of  the  lines  has  been 
substantial  in  every  particular.  Round  trolley  wire  and  red  cedar 
poles  are  used.  The  maximum  grade  is  6  per  cent  and  1300  ft. 
long,  and  the  minimum  curve  radius  35  ft.  In  general  the  charac- 
ter of  the  route  is  flat. 

For  rolling  stock,  eight  motor  cars  and  four  trailers  have  been 
provided.  All  are  nine-bench  open  cars,  30  ft.  long,  and  were  built 
by  the  American  Car  Company,  of  St.  Louis.  They  are  mounted 
on  "Lord  Baltimore*'  single  trucks,  made  by  the  Baltimore  Car 
Wheel  Company,  of  Baltimore,  Md.,  equipped  with  two  Westing- 


house  12-A,  25-hp  motors.  The  wheels  are  33  ins.  in  diameter. 
The  platforms  are  unusually  long,  in  order  to  handle  better  the 
rush  of  travel  in  connection  with  bull  fights,  ball  games,  etc.  It 
has  already  been  found  that  the  business  will  greatly  exceed  ex- 
pectations on  frequent  occasions,  all  the  cars  are  now  being  used 
at  one  time,  and  six  combination  cars  of  the  California  type  are 
being  built  by  the  John  Stephenson  Company  for  shipment  in 
June.  New  Haven  car  registers  are  installed.  The  cars  are 
operated  at  12  miles  per  hour  maximum  speed. 


CENTRAL  STATION— INTERNATIONAL  LIGHT  AND  POWER 
COMPANY 


A  substantial  car  house  of  brick,  with  timber  roof,  has  been 
built,  and  shop  facilities  provided  for  making  all  ordinary  repairs 
to  rolling  stock  and  equipment.  The  car  house  is  135  ft.  x  75  ft., 
and  has  a  capacity  of  sixteen  cars.  The  shop  is  120  ft.  x  30  ft.,  an 
unusually  complete  one  for  a  road  of  this  size  being  necessary 
on  account  of  its  distance  from  manufacturing  centers. 

Power  for  the  operation  of  the  road  is  furnished  by  the  Inter- 
national Light  &  Power  Company,  which  has  purchased  for  this 
service  a  200-kw  Westinghouse  generator,  direct-connected  to  a 
Ridgeway  engine,  carrying  the  load  temporarily  on  a  100-kw 
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generator  belted  to  one  of  its  lighting  engines.  As  an  indication 
of  the  growth  and  prosperity  of  the  city  it  may  be  stated  that  the 
International  Light  &  Power  Company  doubled  its  plant  capacity 
of  last  summer  by  the  installation  of  a  200-kw  two-phase  generator 
in  October,  and  has  already  ordered  a  300-kw  direct-connected 
Westinghouse  alternator,  to  be  in  operation  next  October. 

A  plat  of  about  fifty  acres  of  well-shaded  land  has  been  pur- 
chased near  Washington  Park,  which  is  owned  by  the  city,  and 
although  plans  for  its  development  have  not  been  determined,  it 
is  contemplated  that  an  artificial  lake  will  be  built  and  fed  from 
an  artesian  well  by  a  motor-driven  pump.  Refreshment  booths 
and  shelters  will  be  built,  leaving  baseball  and  other  more  elabo- 
rate amusements  to  Washington  Park,  which  has  been  leased  for 
ten  years  by  some  local  people.  As  there  are  now  no  facilities  for 
amusement  and  relaxation  in  the  city  except  the  bull  fights,  held 
at  frequent  intervals  in  Juarez,  and  an  occasional  baseball  game 
it  is  expected  that  these  parks  will  add  largely  to  the  revenue  of 
the  company. 
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Chicago  Transfer  Suits 


A  most  remarkable  series  of  suits  have  been  brought  in  Chicago 
against  the  Chicago  Union  Traction  Company  regarding  the 
transfer  of  passengers  between  cars  of  the  Chicago  Union  Trac- 
tion Company  and  those  of  the  Chicago  Consolidated  Traction  . 
Company.  The  Chicago  Union  Traction  Company  operates  under 
lease  from  several  companies,  the  surface  lines  of  the  north  and 
west  sides  extending  from  the  center  of  the  city  to  the  outlying 
districts.  The  suburban  surface  lines  on  the  north  and  west  sides 
are  the  property  of  the  Chicago  Consolidated  Traction  Company, 
which  was  also  acquired  by  the  Chicago  Union  Traction  Com- 
pany April  14,  1900. 

It  appears  that  somewhere  among  Chicago  ordinances  is  one 
requiring  free  transfers  to  be  given  between  all  lines  under  the 
same  ownership  or  management.  A  short  time  ago  suit  was 
brought  by  the  city  to  compel  the  Union  Traction  Company  to 
observe  this  ordinance.  Judge  Ball  gave  the  decision  that  trans- 
fers must  be  given  between  the  cars  of  the  Chicago  Union  Trac- 
tion Company  and  the  Chicago  Consolidated  Traction  Company. 


FRONT  OF  CAR  HOUSE 
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The  company  at  once  appealed  the  case,  but  the  citizens  of  certain 
outlying  parts  of  the  city  who  had  been  paying  two  fares  to  reach 
downtown  proceeded  at  once  to  demand  their  "rights,"  as  they 
considered  them,  under  Judge  Ball's  decision,  and  refused  to  pay  a 
second  fare  after  being  refused  transfers. 

Then  followed  a  series  of  performances  the  like  of  which  has 
never  before  been  seen  in  street  railway  history.  A  number  of 
citizens  of  Austin  made  it  a  regular  practice  for  several  days  to  ride 
over  the  road,  demanding  transfers  between  the  Consolidated  and 
Union  lines,  and  after  being  denied  these  transfers  to  refuse  to 
pay  fare  on  the  connecting  car.  These  passengers  were  at  first 
forcibly  ejected,  where  force  was  necessary,  and  everyone  of  these 
cases  was  taken  by  the  city  and  made  the  basis  of  a  suit  prose- 
cuted by  the  city  attorney  against  the  Union  Traction  Company. 
Some  residents  of  Austin,  headed  by  an  Alderman  from  that  sec- 
tion, amused  themselves  for  a  week  or  more  by  forming  "baiting 
parties,"  as  they  were  called,  to  furnish  cases  of  this  kind.  In  this 
way  over  500  suits  were  accumulated  and  filed  against  the  com- 
pany for  failure  to  observe  the  ordinance.  As  time  wore  on,  and 
the  refusal  of  Austin  citizens  to  pay  a  second  fare  continued,  con- 
ductors were  given  instructions  to  let  people  of  this  kind  ride  free 
rather  than  involve  the  company  in  damage  suits  by  forcibly  eject- 


ing passengers.  Fare  was  demanded,  but,  if  refused,  nothing 
more  than  "moral  suasion"  was  employed.  The  cases  are  being 
brought  to  trial  in  a  justice  court  and  tried  by  jury. 

The  first  two  cases  resulted  in  a  decision  for  the  company,  but 
have  had  rather  a  disastrous  effect  on  the  company's  interests,  be- 
cause it  subsequently  transpired  that  the  outside  attorneys  who 
were  employed  by  the  Union  Traction  Company  had  used  meth- 
ods to  win  the  cases  and  the  favor  of  their  clients  which  were  any- 
thing but  beneficial  to  the  company,  and  a  jury-bribing  scandal 
was  the  result.  The  third  case  resulted  in  a  decision  against  the 
company  and  a  $200  fine.  This  case  has  been  appealed.  This  will 
bring  it  into  a  court  competent  to  decide  on  the  legal  points  in- 
volved. 

The  situation  is  a  rather  complicated  one.  In  the  first  place, 
the  legal  relations  of  the  companies  is  somewhat  involved,  and  in 
the  second  place  there  appears  to  be  some  question  as  to  the  con- 
stitutionality of  the  ordinance  requiring  universal  transfers  on 
lines  owned  or  controlled  by  the  same  company.  The  Uniorf 
Traction  Company  leases  the  North  Chicago  Street  Railroad 
Company  and  the  West  Chicago  Street  Railroad  Company,  and 
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these  in  turn  lease  several  smaller  companies.  The  Chicago 
Union  Traction  Company  also  owns  the  greater  part  of  the  stock 
of  the  Chicago  Consolidated  Traction  Company,  which  latter 
owns  the  suburban  feeders  of  the  city  lines  on  the  north  and  west 
sides.  Of  course,  the  companies  are  legally  distinct,  although 
always  closely  allied  and  operated  in  part  by  the  same  men.  As  to 
the  inherent  injustice  of  requiring  transfers  for  unlimited  dis- 
tances, there  can  be  no  question,  and  even  without  inquiring  into 
the  legal  merits  of  the  cases  it  seems  unlikely  that  the  legal  de- 
partment of  the  Chicago  Union  Traction  Company  has  left  any 
loophole  in  the  scheme  of  organization  and  consolidation  which 
would  permit  of  a  universal  transfer  ordinance  being  enforced 
under  present  circumstances. 



Parlor  Cars  for  Bridal  Parties 

John  Bramlette,  manager  of  the  electric  railways  in  the  East  St. 
Louis  system,  proposes  to  build  and  equip  two  parlor  cars  for  the 
exclusive  use  of  bridal  couples.  The  cars  will  be  of  regulation 
length  and  height,  and  will  be  provided  with  cushioned  chairs. 
Large  mirrors  will  be  placed  at  the  ends  and  the  sides,  and  the  cars 
will  be  provided  with  all  the  little  articles  necessary  to  a  pleasure 
trip.  The  cars  can  be  secured  on  application  by  telephone,  and 
will  be  in  waiting  at  either  end  of  the  line  for  the  couples  who 
wish  to  charter  them  for  honeymoon  trips. 
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The  Underground  Electric  Railway  Company 


Without  doubt  the  most  important  event  that  has  occurred  in 
electrical  circles  in  Great  Britain  for  many  a  day  is  the  formation 
of  the  Underground  Electric  Railways  Company,  of  London, 
with  a  nominal  capital  of  £5,000,000.  This  company  has  been 
formed  to  take  over  the  various  underground  schemes  in  which 
C.  T.  Yerkes  is  interested,  and  has  now  the  financial  backing  of 
Speyer  Brothers,  of  London,  and  the  Old  Colony  Trust  Com- 
pany, of  Boston.  We  understand  also  that  Mr.  Yerkes,  by  accept- 
ing assistance  from  one  of  the  most  important  financial  houses  of 
Great  Britain,  virtually  hands  back  the  control  of  his  schemes  to 
British  hands,  which  will  doubtless  be  a  source  of  much  joy,  to 
Londoners  in  particular.  The  new  company  will  undertake  first 
the  electrifying  of  the  District  Railway  and  will  build  and  operate 
eventually  the  following  tube  railways: 

1.  The  Brompton  &  Piccadilly  Railway. 

2.  The  Great  Northern  &  Strand  Railway. 

3.  The  Charing  Cross,  Euston  &  Hampstead  Railway. 

4.  The  Baker  Street  &  Waterloo  Railway. 


to  Holborn,  there  to  form  a  junction  with  the  already  authorized 

Great  Northern  &  Strand  Railway,  which  commences  at  Fins 
bury  Park  on  the  Great  Northern  Railway  and  runs  under  the 
main  line  of  that  company  for  the  greater  portion  of  its  route  to 
King's  Cross,  and  thence  to  Russell  Square  along  the  new  street 
.of  the  London  County  Council  fiom  Holborn  to  a  terminus  in 
the  Strand. 

In  the  present  session  powers  are  asked  for  the  construction  of 
an  extension  from  the  Strand  to  the  Temple  station  of  the  Dis- 
trict Railway.  Stations  are  proposed  at  Earl's  Court,  South  Ken- 
sington, the  Oratory,  Knights  Bridge,  Hyde  Park  Corner,  Pic- 
cadilly Circus,  Cranbourn  Street  and  Holborn  (where  it  joins  the 
Great  Northern  &  Strand  Railway),  King's  Cross,  York  Road, 
Holloway  Road  and  Finsbury  Park. 

The  Great  Northern  &  Strand  Railway  will  establish  communi- 
cation between  Earl's  Court  and  Finsbury  Park,  and  may  be  re- 
garded as  an  extension  of  the  Great  Northern  Railway  to  the 
West  End,  so  far  as  its  local  passenger  traffic  is  concerned,  and 
as  it  overlaps  that  line  between  King's  Cross  and  Finsbury  Park 
it  should  secure  a  considerable  share  of  the  30,000  passengers  who 
use  King's  Cross  station  daily,  and  the  connection  with  the  Dis- 
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The  system  of  railways  shown  on  this  map  has  transfer  stations  with  the  main  lines  of  railway  at  the  following  named  places:  London  &  North- 
western Railway,  at  Euston  and  Earl's  Court;  Great  Western  Railway,  at  Paddington,  Praed  Street  and  Sudbury  Hill;  Midland  Railway,  at  King's 
Cross,  Kentish  Town  and  Ealing;  Southeastern  &  London  Chatham  &  Dover  Railway,  at  Charing  Cross,  Cannon  Street,  Victoria,  St.  Paul's  and  New  Cross; 
London  &  Southwestern  Railway,  at  Waterloo,  Richmond  and  Wimbledon;  Great  Central  Railway,  at  Marylebone  and  Sudbury  Hill:  Great  Eastern  Railway, 
at  Liverpool  Street;  Great  Northern  Railway,  at  King's  Cross  and  Finsbury  Park;  London,  Brighton  &  South  Coast  Railway,  at  Victoria  and  New  Cross; 
London,  Tilbury  &  Southend  Railway,  at  Bow. 
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We  have  referred  to  these  railways  frequently  in  the  last  few 
years.  The  Baker  Street  &  Waterloo  Railway  is  perhaps  the 
best  known,  about  half  of  the  work  being  already  accomplished. 
The  Charing  Cross,  Euston  &  Hampstead,  which  is  also  well  known, 
and  has  received  considerable  newspaper  discussion,  has  been 
associated  with  Mr.  Yerkes'  name  for  about  a  year.  The  other 
two  are  not  so  well  known,  but  have  been  talked  about  this  year 
as  important  tube  projects  before  this  session  of  Parliament  with 
request  for  small  connecting  links.  Briefly  the  different  railways 
may  be  described  as  follows,  and  their  routes  can  be  readily  fol- 
lowed in  the  accompanying  map. 

The  Brompton  &  Piccadilly  Railway  runs  from  the  South 
Kensington  station  of  the  District  Railway,  along  the  Brompton 
Road  and  Piccadilly  to  Piccadilly  Circus.  Connection  will  be 
made  at  South  Kensington  with  the  District  deep  level  line  to 
Earls  Court. 

In  the  present  session  powers  are  being  sought  to  extend  the 
line  in  an  easterly  direction  from  Piccadilly  Circus,  via  Long  Acre, 


trict  Railway  at  South  Kensington  and  Earl's  Court  will  also 
afford  easy  access  to  the  South-West  suburbs  further  on. 

The  Charing  Cross,  Euston  &  Hampstead  Railway,  with  its 
branch  to  Highgate,  follows  roads  along  which  there  is  now  a 
constant  flow  of  traffic  which,  with  better  facilities,  should  largely 
increase.  It  also  connects  Euston  station  of  the  London  &  North- 
western Railway  with  the  South-Eastern  Railway  at  Charing 
Cross,  with  the  London,  Brighton  &  South  Coast  Railway  at 
Victoria,  via  the  District  line,  and  with  the  London  &  South- 
western Railway  at  Waterloo. 

The  Charing  Cross  branch  from  Piccadilly  will  probably  have  a 
station  at  Charing  Cross  underneath  the  District  Railway.  In  the 
branch  from  Holborn  to  the  Temple  there  are  stations  at  the 
Strand  and  Temple,  adjacent  to  the  existing  stations  of  the  Dis- 
trict Railway. 

The  Charing  Cross  &  Hampstead  Railway  will  commence,  if 
the  slight  deviation  asked  for  in  Parliament  is  sanctioned,  at  Vil- 
liers  Street,  Charing  Cross.    Passing  under  the  Strand  it  follows 
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Charing  Cross  Road  and  Tottenham  Court  Road,  and  then  turns 
along  Drummond  Street,  past  the  front  of  Euston  Station.  Bend- 
ing northward,  it  continues  along  Seymour  Street  and  High 
Street,  Camden  Town,  to  its  terminus  at  Hampstead. 

Parliamentary  sanction  is  now  being  sought  for  extensions 
from  Hampstead  to  Golders  Green  (where  the  line  emerges  into 
the  open),  and  from  Kentish  Town  to  Highgate. 

Stations  are  proposed  on  the  main  line  at  the  following  points: 
Charing  Cross,  Strand,  Cranbourne  Street,  Oxford  Street,  Euston 
Road,  Euston  Station,  Camden  Road,  Chalk  Farm,  Belsize  Park, 
Hampstead  and  Golders  Green,  and  on  the  Highgate  branch  there 
are  to  be  stations  at  Kentish  Town  and  Archway  Tavern,  High- 
gate  Hill. 

The  Baker  Street  &  Waterloo  Railway  commences  near  the 
Metropolitan  Railway  Company  at  Baker  Street,  and,  after  skirt- 
ing Regent's  Park,  runs  along  Portland  Place  to  Piccadilly  Cir- 
cus, where  it  passes  under  the  Brompton  &  Piccadilly  Railway, 
thence  down  the  Haymarket  and  Cockspur  Street  to  Northumber- 
land Avenue,  under  the  Thames,  to  the  Waterloo  terminus  of  the 
London  &  South-Western  Railway. 

An  extension  is  authorized  from  Baker  Street  to  the  Great  Cen- 
tral terminus  at  Marylebone,  and  also  powers  were  obtained  for 
an  extension  at  the  northern  end  to  Bishops'  Road,  and  at  the 
southern  end  to  the  Elephant  and  Castle. 

Stations  are  proposed  at  the  following  points:  Bishops'  Road, 
Edgware  Road,  Great  Central  terminus,  Baker  Street,  Oxford  Cir- 
cus, Piccadilly  Circus,  Trafalgar  Square,  Embankment,  Waterloo, 
Elephant  and  Castle. 

By  carefully  studying  these  particulars  it  will  be  seen  at  once 
that  Mr.  Yerkes  intends  giving  London  during  the  next  five  years 
a  most  comprehensive  system  of  rapid  transit,  chiefly  by  deep 
level  tubes  working  in  connection  with  the  District  Railway,  and 
with  such  other  railways  as  are  already  in  existence.  It  is  a  mag- 
nificent scheme  and  one  which  has  the  universal  approval  of  the 
English  press  and  of  every  long-suffering  Londoner.  Cheap  and 
uniform  fares  will  be  inaugurated,  an  all-night  service  given,  the 
most  up-to-date  cars  used  and  everything  possible  done  to  pro- 
mote comfort  and  speed,  while  the  difficult  problem  of  ventilation 
and  vibration  will  receive  every  attention.  It  is  extremely  prob- 
able that  the  electric  locomotive  will  not  be  used,  but  some  sys- 
tem of  multiple  unit  adopted.  As  has  already  been  stated,  the 
generating  station  for  all  these  lines  will  be  built  at  Chelsea,  one 
enormous  station  furnishing  current  for  all  these  projects.  The 
plans  for  this  station  are  now  nearly  completed,  and  most  of  the 
important  contracts  for  machinery  and  apparatus  given  out. 
Power  will  be  furnished  by  Westinghouse  steam  turbines  and 
generators,  and  steam  will  be  provided  by  Babcock  &  Wilcox 
boilers,  of  which  forty-eight  have  already  been  ordered  (with  a 
privilege  of  sixteen  more  on  the  same  terms),  each  having  a 
heating  surface  of  5212  sq.  ft.  The  exciters  will  be  furnished  by 
the  British  Thomson-Houston  Company,  of  Rugby,  and  these  will 
be  driven  by  engines  by  W.  H.  Allen  Son  &  Company,  of  Bed- 
ford. Greene  economizers  have  also  been  ordered,  and  the  largest 
condensers  ever  built  have  been  ordered  from  James  Simpson  & 
Company,  Ltd.,  each  having  a  cooling  surface  of  15,000  sq.  ft. 
A  special  feature  of  the  power  house  will  be  the  erection  of  an 
electric  gantry  crane,  which  will  travel  on  rails  outside  of  the 
power  house  set  at  12-ft.  gage,  and  which  will  get  current  from 
an  underground  conduit.  Messrs.  Jessop  &  Appleby  are  building 
this  crane,  which  will  be  able  to  lift  40  tons  from  barges  in  the 
neighboring  creek,  move  along  the  truck,  and  deliver  sideways 
its  load  on  the  engine  room  floor,  19  ft.  above  the  level  of  the 
rails.  In  the  equipment  of  the  track  of  the  District  Railway  two 
third  rails  will  be  used  for  each  track.  These  third  rails  will  be  of 
700-lb.  section,  and  one  will  be  situated  outside  and  alongside  the 
track  and  the  other  between  the  running  rails.  They  will  be  set 
on  specially  constructed  contact-rail  insulators,  and  be  heavily 
bonded,  but  by  which  system  has  not  yet  been  decided.  For 
mnrh  of  the  foregoing  information  regarding  the  equipment  the 
writer  is  indebted  to  James  H.  Chapman.  Mr.  Yerkes'  engineer,  who 
has  the  whole  of  the  engineering  work  in  charge,  and  who  also 
has  informed  him.  that  as  the  permanent  station  cannot  be  com- 
pleted for  at  least  two  years,  a  temporary  station  will  be  erected 
for  the  equipment  of  one  of  the  branch  or  spur  lines  of  the  Dis- 
trict Railway,  which  will  be  the  first  to  be  equipped,  and  on  which 
a  regular  service  of  electric  trains  will  be  put  as  soon  as  possible, 
of  exactly  the  type  to  be  used  on  the  District  Railway  later  on. 

 ♦♦♦  

Where  a  property  owner  who  had  not  given  his  consent  for  the 
construction  of  an  electric  railway  past  his  farm,  and  who  brought 
suit  for  damages  because  access  to  the  property  had  been  inter- 
fered with  by  the  tracks,  the  Supreme  Court,  of  Ohio,  found  for 
the  plaintiff,  reversing  the  decision  of  the  lower  courts. 


Three-Cent  Fare  Injunction  Dissolved 

(Special  Despatch  to  the  Street  Railway  Journal.) 

Cleveland,  May  6. — Judge  Strimplc,  of  the  Common  Pleas 
Court,  has  dissolved  the  temporal  y  restraining  order  against  the 
city  and  John  B.  Hoefgen's  proposed  3-cent  fare  lines.  The  court 
administered  a  rebuke  to  Plaintiff  Raynolds,  stating  that  testi- 
mony showed  that  he  was  not  the  real  plaintiff,  and  that  others 
were  backing  him.  The  court  held  that  Hoefgen's  franchise  was 
a  legal  grant,  and  that  the  fact  that  the  route  had  been  slightly 
changed  because  certain  consents  could  not  be  obtained  made 
no  difference,  since  the  general  route  was  the  same  as  advertised 
for.  The  plaintiff's  attorneys  asked  for  a  new  hearing,  but  were 
refused,  and  immediately  went  to  Elyria,  where  the  Circuit  Court 
is  in  session,  and  applied  for  an  injunction  and  a  new  trial. 
Hoefgen  is  in  Brooklyn  and  does  not  expect  to  commence  work 
until  the  matter  is  settled. 

The  injunction  proceedings  were  instituted  in  the  name  of 
property  owners  and  sought  to  restrain  the  city,  John  B.  Hoefgen 
and  the  People's  Street  Railway  Company  from  beginning  con- 
struction work  on  the  proposed  3-cent  fare  line.  The  order  was 
granted  April  6,  four  days  before  the  ordinance  was  to  have  be- 
come operative.  The  contention  was  made  that  the  ordinance 
was  not  passed  regularly ,  and  was  illegal,  because  the  require- 
ments were  not  complied  with. 

 — 

To  Force  Reduction  of  Fare  on  Cleveland  Lines 


Mayor  Johnson,  of  Cleveland,  has  taken  the  initiative  in  the 
matter  of  forcing  the  Cleveland  Electric  Railway  Company  and 
the  Cleveland  City  Railway  Company  to  reduce  the  fare  on  their 
lines.  The  administration  claims  that  the  Woodland  Avenue  and 
Kinsman  Street  franchises  expire  September  20,  1904,  and  that 
those  on  Central  Street  and  QuiiKy  Street  expire  some  time  later. 
The  Cleveland  City  Railway  Company  maintains  that  the  first- 
mentioned  franchises  do  not  expire  until  1908.  To  force  matters 
Mayor  Johnson  has  induced  the  board  of  control  to  pass  a  resolu- 
tion setting  forth  that,  as  the  franchises  for  the  lines  here  men- 
tioned are  about  to  expire,  and  "whereas,  much  time  must  neces- 
sarily be  consumed  in  the  legal  steps  for  granting  the  franchises, 
safeguarding  the  property  rights  of  the  present  owners  and  pro- 
viding for  the  acquisition  of  the  present  property  in  case  the 
owners  are  not  successful  in  bidding;  and,  whereas,  there  should 
be  secured  for  the  patrons  of  these  lines,  immediately  upon  the 
expiration  of  the  present  grants,  the  lowest  fare  obtainable  by 
competitive  bidding;  therefore  be  it  resolved,  that  the  director  of 
law  be  requested  to  prepare  at  once  the  necessary  resolutions  and 
ordinances  enabling  the  city  to  receive  bids  for  carrying  pas- 
sengers on  said  lines  for  a  period  of  twenty  years,  dating  from  the 
expiration  of  the  present  grants." 

Mayor  Johnson  is  quoted  as  saying  that  the  city  will  accept  no 
bids  except  for  a  3-cent  fare.  Under  this  regulation  the  existing 
companies  will  have  to  bid  for  the  territory  which  their  tracks  now 
occupy,  and  an  outsider  would  have  equal  chance  for  the  fran- 
chise. 

It  is  thought  quite  possible  that  the  companies  may  go  before 
the  State  Legislature  and  endeavor  to  secure  the  passage  of  a  bill 
taking  from  the  city  officials  the  right  to  grant  street  railway 
franchises. 



Increase  in  Wages  at  Atlanta 

The  Georgia  Railway  &  Electric  Company,  of  Atlanta,  Ga.,  has 
put  into  effect  a  change  in  the  wage  schedule,  by  which  a  consider- 
able number  of  motormen  and  conductors  of  the  Atlanta  Railway 
&  Power  Company,  now  under  the  control  of  the  Georgia  Railway 
&  Electric  Company,  receive  substantial  increases  in  salary.  Under 
the  old  arrangement,  the  men  received  13  cents  per  hour  for  the  first 
year,  14  cents  for  the  next  two  years,  and  15  cents  thereafter.  The 
new  plan  provides  for  13  cents  per  hour  for  the  first  year,  14  cents 
the  second  year  and  15  cents  thereafter.  Thus  the  men  will  reach 
the  maximum  rate  of  15  cents  one  year  earlier  than  heretofore. 
The  immediate  effect  of  the  new  arrangement  is  to  increase  the 
rate  of  pay  from  14  cents  per  hour  to  15  cents  per  hour  of  about 
fifty  men,  who  have  been  in  the  service  of  the  Atlanta  Railway  & 
Power  Company  over  two  years,  and  bring  about  160  men  who  have 
been  in  service  less  than  two  years  one  year  nearer  the  15-cent  rate. 
The  increase  amounts  to  nearly  5  per  cent  in  the  total  amount 
paid  by  the  company  as  wages. 

The  employees  of  the  Atlanta  Rapid  Transit  Company,  also  under 
control  of  the  Georgia  Railway  &  Electric  Company,  will  con- 
tinue to  receive  15  cents  per  hour,  irrespective  of  the  length  of  time 
employed,  as  they  were  hired  at  that  rate. 
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Fuel  Oil  in  Power  Plants* 


BY  W.  W.  REED 


The  use  of  fuel  oil  increases  the  steaming  capacity  of  boilers  in 
the  neighborhood  of  35  per  cent.  At  the  plant  of  the  Houston 
Lighting  &  Power  Company,  with  a  certain  load  on  the  genera- 
tors, one  boiler  using  oil  now  does  easily  what  formerly  required 
two  boilers  using  coal. 

In  using  fuel  oil  the  boiler  room  and  premises  can  be  kept  tidy 
and  clean,  as  there  is  no  unsightly  coal  pile,  no  dust,  ashes  or 
clinkers. 

Insurance  companies  will  not  allow  a  gravity  system  of  feeding 
the  burners,  so  that  there  is  no  oil  above  the  level  of  the  burners. 
Recent  fires,  so  near  to  the  oil  tanks  that  this  oil  was  heated  to  a 
very  high  temperature,  have  shown  that  there  is  little  or  no 
danger  to  be  feared  on  that  score,  as  the  oil  did  not  explode  or 
even  ignite  and  burn. 

The  fires  may  be  regulated  from  a  low  to  an  intense  heat  in  a 
very  short  space  of  time.  The  firebox,  with  proper  use  of  oil,  will 
last  a  great  deal  longer  than  with  the  use  of  coal,  and  there  are 
no  repairs  and  maintenance  of  fire  tools.  As  the  fire  doors  do 
not  have  to  be  opened,  cold  air  is  not  suddenly  admitted  into  the 
combustion  chamber  to  cool  down  the  gases  and  cause  unequal 
expansion  and  contraction  of  the  tubes  and  boiler  sheets,  with  the 
consequent  deterioration  of  the  same. 

From  data  covering  a  period  of  two  months'  use  of  coal  and 
two  months'  use  of  oil  at  the  Houston  plant,  the  following  re- 
sults were  obtained: 

The  number  of  kilowatt-hours  produced  at-  the  switchboard 
from  1  ton  of  Montreal  "mine-run"  coal,  as  compared  with  the 
number  of  kilowatt-hours  produced  from  1  barrel  of  Beaumont 
crude  oil  showed  that  1  ton  of  coal  was  equal  to  3.60  barrels  of  oil. 

A  number  of  tests  were  also  made  to  determine  the  relative 
efficiencies  of  several  forms  of  burners.  Of  course,  in  a  paper  of 
this  kind,  I  am  not  at  liberty  to  disclose  the  names  of  the 
burners,  but  will  designate  them  by  numbers.  Efficiencies  were 
taken  in  gallons  of  oil  consumed  per  kilowatt-hour  output  at  the 
switchboard.  This  method  is  in  some  respects  not  an  ideal  one, 
since  it  takes  into  consideration  the  efficiencies  of  the  steam  and 
electrical  machinery.  The  conditions  governing  the  test  were, 
however,  as  nearly  as  possible  the  same  in  all  tests,  i.  e.,  with  the 
same  condition  of  boilers  as  to  cleanliness  and  the  same  load  on 
the  engines  and  generators,  the  tests  all  covering  the  same  length 
of  time. 

The  efficiencies  obtained  were  as  follows: 

Burner  No.  1   0.713  gallon  per  kilowatt-hour 

Burner  No.  2   0.667  gallon  per  kilowatt-hour 

Burner  No.  3   0.606  gallon  per  kilowatt-hour 

Burner  No.  4   0.575  gallon  per  kilowatt-hour 

It  will  be  seen  from  this  that  burner  No.  2  effected  a  saving  of 
6.4  per  cent  over  No.  1,  No.  3  a  saving  of  15  per  cent  over  No. 
1,  and  No.  4  a  saving  of  19.3  per  cent  over  No.  1,  showing  that  a 
great  deal  depends  upon  the  construction  of  the  burner. 

The  high  efficiency  of  No.  4  burner  is  due,  I  believe,  to  a  device 
in  the  burner  whereby  the  oil  and  steam  are  very  intimately  mixed, 
and  also  to  the  fact  that  highly  superheated  steam  is  employed  to 
atomize  the  oil,  thus  bringing  the  mixture  up  to  a  very  high  tem- 
perature. A  very  uniform  "gas  flame"  is  produced,  and  the  nozzle 
of  the  burner  is  so  proportioned  that  the  flame  completely  fills  the 
firebox.  Our  experience  has  also  shown  that  a  great  deal  depends 
upon  the  construction  of  the  firebox.  Of  course,  a  construction 
that  is  suitable  for  one  class  of  boilers  would  not  suit  another 
class.  I  believe  that  in  installing  a  fuel  oil  equipment  various  ar- 
rangements of  firebox  construction  and  burners  should  be  tried 
and  the  arrangement  best  suited  to  the  requirements  determined 
by  experience.  Where  the  grate  bars  as  arranged  for  burning 
coal  are  left  in  place  and  covered  over  with  a  layer  of  fire-brick, 
the  furnace  can  be  adapted  for  the  use  of  coal  again  in  a  few 
minutes'  time,  in  case  the  supply  of  oil  runs  out,  or  in  case  of  any 
serious  accident  to  the  fuel  oil  burning  system.  By  using  this 
construction  the  air  is  also  heated  in  passing  through  the  hot 
bricks,  and  the  temperature  of  the  gases  is  not  cooled  down.  The 
necessary  amount  of  air  for  complete  combustion  can  be  regulated 
by  opening  or  closing  the  ash-pit  doors. 

When  the  fuel  oil  from  the  Beaumont  fields  first  began  to  be  used 
for  steam  purposes  much  was  said  about  the  destructive  effects  of 
the  large  quantities  of  sulphur  in  the  oil,  and  it  was  predicted  that 
this  would  in  a  short  time  injure  and  ruin  the  tubes  and  sheets  of 
the  boilers.    Time  has  proven  that  there  is  nothing  to  fear  on 

*  Abstract  of  paper  read  before  the  Southwestern  Gas,  Electric  and  Street 
Railway  Association,  at  San  Antonio,  Tex.,  April  19,  1902. 


this  score.  The  percentage  of  sulphur  in  Beaumont  oil  is  placed 
by  analyses  of  various  persons  from  1.33  per  cent  (Dr.  Redwood, 
Beaumont  Oil  Review,  March  20,  1902)  to  2.04  per  cent  (analysis 
of  A.  W.  Smott,  chief  chemist  of  Ledeux  &  Co.).  After  using 
Beaumont  oil  for  a  period  of  over  ten  months  I  have  been  unable 
to  detect  any  injurious  effects  on  cur  boilers,  due  to  the  presence 
of  sulphur. 

Knowing  or  assuming  the  relative  values  of  coal  and  oil,  and 
knowing  the  cost  of  coal  and  oil  delivered  at  the  plant,  the  saving 
to  be  effected  by  the  use  of  oil  can  be  calculated.  The  saving 
found  at  the  plant  of  the  Houston  Lighting  &  Power  Company 
was  about  63  per  cent.  Oil  fuel  requires  less  labor  in  handling,  as 
the  oil  is  usually  unloaded  from  the  tank  cars  by  gravity  and  fed 
to  the  burners  automatically.  This  does  away  with  the  labor  of 
unloading  the  coal  and  the  labor  of  coal  passers. 

The  deterioration  of  the  furnaces  is  less  with  oil  than  with  coal, 
and  as,  with  proper  firing,  there  is  no  smoke  or  soot  with  the  use 
of  oil,  the  tubes  of  the  boilers  are  cleaner,  thus  allowing  more  heat 
to  be  taken  up  by  the  water. 

The  maintenance  charges  with  a  fuel  oil  equipment  are  less  than 
with  coal. 

DISCUSSION  BY  F.  C.  BITGOOD* 

The  use  in  this  territory  of  crude  oil  as  fuel  began  in  April, 
1901,  and  our  observations  cover  the  periods  since  then.  At  the 
outset  our  inspectors  received  special  instructions  concerning  the 
fuel,  and  were  cautioned  to  use  special  vigilance,  to  the  end  that  its 
effects  on  the  boilers  under  our  charge  might  be  ascertained  as 
quickly  as  possible.  Thus  far  the  closest  scrutiny  has  failed  to 
reveal  any  deleterious  effects  where  proper  care  was  exercised 
in  installing  the  oil-burning  apparatus  and  in  its  operation  after- 
ward. In  some  instances  tubes  have  been  bent  and  shell  plates 
overheated  by  reason  of  undue  concentration  of  the  oil  flame  on 
certain  exposed  portions  of  the  boilers,  but  these  troubles  have 
uniformly  disappeared  when  the  faulty  conditions  were  rectified. 
Some  apprehension  was  felt  at  first  that  the  amount  of  sulphur 
contained  in  the  crude  oil  might  be  sufficient  to  cause  more  rapid, 
deterioration  from  pitting  and  corrosion  than  had  been  experienced 
with  coal.  This  fear  has  so  far  proved  groundless,  no  ex- 
traordinary pitting  of  tubes  and  shells  having  been  noted  since  the 
introduction  of  oil  as  fuel.  This  may  be  accounted  for  by  the  fact 
that  the  amount  of  sulphur  liberated  per  thousand  heat  units  is  less 
with  oil  than  with  coal. 

The  wear  and  tear  upon  the  boiler  structure  is  probably  less  with 
oil  than  with  coal.  Much  of  this  wear  and  tear  with  coal  is 
due  to  strains  produced  by  the  sudden  and  frequent  inrushes  of 
air  against  the  hot  plates  and  heads,  while  furnace  doors  are 
opened  for  firing,  resulting  often  in  leakage  at  seams  and  tube  ends, 
and  small  fractures  of  the  boiler  plates.  These  are  almost  entirely 
avoided  by  using  oil  for  fuel.  The  doors  are  never  opened,  and 
the  temperature  thus  remains  practically  even;  consequently  there 
are  no  injurious  contractions.  In  some  cases  where  constant 
trouble  had  been  experienced  with  coal  from  the  causes  just 
mentioned  there  was  a  marked  improvement  when  oil  was  in- 
troduced. The  annoying  leakages  and  fractures  ceased,  thereby 
lessening  repair  bills  and  the  frequency  of  stoppages. 

It  will  be  seen  from  the  foregoing  that  this  company's  experience 
with  oil  would  indicate  it  to  be  an  ideal  fuel  if  used  with  proper 
precaution.  There  should  always  be  a  sufficient  number  and  a 
proper  arrangement  of  burners  to  secure  thorough  diffusion  of 
the  heat  liberated  over  the  entire  fire  surfaces  of  the  boilers.  Each 
plant  is  a  separate  proposition,  and  should  be  treated  as  such. 
The  placing  of  apparatus  in  position  is  in  itself  a  simple  matter, 
but  making  it  fulfil  all  the  requirements  of  safety  and  economy 
is  quite  another  thing,  and  one  requiring  expert  knowledge  and 
care.  Once  an  installation  is  properly  made,  its  operation  is  quite 
simple.  Probably  the  association  will  appreciate  a  word  of  warning 
on  one  or  two  points  in  particular.  Danger  arises  from  haste  in 
raising  steam  from  cold  or  cool  boilers.  Oil  is  rich  in  heat  units, 
and  a  large  amount  can  be  burned  in  the  furnace  in  a  short  space 
of  time.  These  make  it  easy  to  get  up  steam  quickly.  It  is  no  more 
work  for  the  firemen,  so  nobody  complains  except  the  boiler,  which 
cannot  make  itself  understood  until  it  is  too  late,  when  it  is  likely 
to  show  the  result  of  frequent  abuse,  which  has  sapped  its  vital 
powers.  Another  danger  lies  in  forcing  the  boilers  too  much.  Oil 
lends  itself  readily  to  forcing  the  boilers  beyond  their  rated 
capacity,  and  there  are  frequent  temptations  to  do  this.  Much 
caution  will  have  to  be  exercised  in  these  respects,  if  undue  wear 
and  tear  is  to  be  avoided,  to  say  nothing  of  the  liability  to  danger- 
ous explosions. 


*  Mr.  Bitgood  is  chief  inspector  of  the  Hartford  Steam  Boiler  Inspection 
and  Insurance  Company,  and  his  contribution  is  in  the  nature  of  an  official 
report  upon  the  experiences  and  records  of  his  company. 
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Street  Railway  Management  in  Texas  * 

BY  T.  H.  STUART 


The  proper  management  of  a  street  railway  has  been  the  subject 
of  much  thought,  and  many  and  varied  are  the  different  methods 
employed.  In  the  Southwestern  territory,  and  within  the  bounds 
of  our  association,  conditions  prevail  which  make  the  management 
of  these  properties  very  similar  in  many  respects,  so  that  we  can, 
with  a  great  degree  of  satisfaction,  pool  our  experiences  and 
knowledge.  We  have  about  the  same  class  of  labor  to  handle,  the 
same  character  of  maintenance  of  track,  trolley  and  train,  and  the 
same,  or  practically  the  same,  good  public — there  never  was  a  bad 
public.  God  bless  the  public!  If  we  didn't  have  the  public,  we 
wouldn't  have  the  track,  nor  the  trolley,  nor  the  train. 

In  the  first  place,  the  street  railway  is  a  necessity  to  a  growing 
town,  just  as  the  town  is  a  necessity  to  the  street  railway  com- 
pany. The  public  is  generally  appreciative,  and  the  street  car  man- 
ager must  learn  what  they  want  and  what  they  need,  and  train 
them  accordingly.  When  a  new  line  is  opened  up  tlirough  a  thickly 
settled  district,  the  people  for  some  time  continue  to  walk,  but  dis- 
agreeable weather  or  haste  will  induce  a  person  to  ride  once.  The 
next  time  less  incentive  is  required,  especially  if  the  cars  run  strictly 
on  schedule,  give  prompt  service  and  he  has  to  pay  but  5  cents  to 
get  to  his  destination.  So  the  habit  grows,  and  soon  it  becomes  the 
rule  to  ride,  when  before  it  was  the  exception.  A  most  important 
feature  in  street  railway  management  is  to  keep  the  public  posted  as 
to  when  to  expect  a  car.  This  should  be  done  in  practice  and  not 
in  theory.  Posting  a  printed  schedule  as  to  when  your  cars  may  be 
expected  at  a  certain  place  and  then  having  them  there  at  that  time 
are  entirely  different  propositions,  and  the  man  who  follows  the 
practical  side  is  the  one  who  will  succeed.  This  is  a  part  of  the 
education.  As  a  rule,  people  are  a  restless  set  of  beings,  and  when 
they  have  waited  for  the  car  and  it  does  not  appear  on  schedule 
time  their  energies  get  to  working  and  they  decide  that  it  is 
time  to  walk.  And  as  they  walk  they  fall  in  with  acquaintances 
and  the  topic  of  conversation  all  the  way  down  town  is  the  bad 
service  furnished  by  the  street  car  company.  As  a  result  the  poor 
manager  gets  himself  talked  about,  his  system  ridiculed,  and,  in  the 
end,  he  will  carry  passengers  only  on  rainy  days  and  to  the  circus. 

Besides  the  methods  referred  to  there  are  other  ways  which  I 
might  call  artificial  methods  of  inducing  the  people  to  ride.  The 
people  must  be  amused,  and  the  wise  street  car  man  will  take 
advantage  of  this  weakness  in  man's  nature,  and  build  for  him 
at  some  point  on  his  line  a  place  of  recreation  and  amusement.  It 
has  been  conclusively  proved  that  a  pleasure  resort  operated  in 
conjunction  with  a  street  railway  will  prove  ft)  be  a  benefit  both  to 
the  patron  and  the  projector. 

The  character  of  amusement  depends,  of  course,  entirely  on  the 
conditions  governing  the  street  railway,  but  whether  it  is  afforded 
in  the  way  of  a  park,  lake,  theater  or  what  not,  it  should  be  con- 
ducted in  a  clean,  wholesome,  respectable  and  attractive  manner. 

I  might  add  here  that  another  important  factor  in  inducing  the 
people  to  ride  is  a  liberal  transfer  system,  giving  the  people  valuable 
return  for  their  money  and  landing  them  safely  at  their  destination 
for  one  fare  of  5  cents.  A  good  transfer  system  will  undoubtedly 
greatly  increase  the  travel,  and,  if  properly  guarded  from  fraud, 
will  pay  the  manager  who  adopts  it. 

The  success  and  reputation  of  a  road  depend  to  a  large  extent  on 
the  treatment  received  at  the  hands  of  the  motorman,  or  the 
motorman-conductor,  as  few  pioneer  roads  can  afford  the  luxury  of 
having  both.  Motormen  and  conductors  should  possess  civility, 
honesty,  good  judgment  and  tact.  While  the  manager  should  of 
course  lay  down  rules  for  the  government  of  his  men  with  certain 
instructions  to  be  followed,  considerable  latitude  should  be  left 
to  the  motorman  or  conductor  in  the  handling  of  exceptional  cases 
with  which  he  is  bound  to  be  confronted.  Many  a  costly  error  has 
been  made  owing  to  the  poor  judgment  of  the  motorman  coupled 
with  the  stringent  and  ironclad  rules  with  which  he  is  often 
burdened. 

A  manager  should  always  treat  his  men  with  respect ;  if  they 
are  not  worthy  of  it  he  should  not  keep  them. 

Tn  the  selection  of  men  for  street  car  service  it  is  not  always  best 
to  rely  altogether  upon  the  application  blank.  The  usual  questions, 
such  as  age,  weight,  nationality,  single  or  married,  etc.,  are  all 
good  questions,  and  necessary  ;  but  it  is  well  for  the  manager,  while 
the  applicant  is  filling  out  the  blank,  to  be  sizing  up  hi.s  head  to  see 
if  he  is  capable  of  taking  care  of  the  people,  and  if  he  has  the 
proper  mental  control  to  dismiss  petty  annoyances  that  continually 
fall  to  the  lot  of  the  motorman. 

It  is  a  question  worthy  of  discussion  and  consideration  whether 

*  Abstract  of  paper  read  before  the  Southwestern  Gas,  Electric  and  Street 
Railway  Association,  San  Antonio,  Texas,  April  18-21,  1902. 


a  motorman  or  conductor  should  be  allowed  or  expected  to  have 
a  full  knowledge  technically  of  electricity  in  order  that  he  may 
make  certain  repairs  on  his  cars  in  cases  of  breakdowns  on  his  run. 
Ic  is  my  opinion  a  man  cannot  have  too  much  knowledge,  but  it  is 
my  firm  belief  that  if  he  possesses  enough  knowledge  of  electricity 
to  entrust  him  with  the  making  of  repairs,  he  is  best  fitted  for  the 
line  or  car  house  or  power  house.  A  motorman,  after  long  service, 
may  become  proficient  in  any  or  all  branches  of  the  business,  but  the 
prime  and  especial  duty  for  him  to  learn  is  to  start  and  stop  his 
car;  especially  to  stop  it.  If  a  motorman  does  this  successfully 
and  keeps  clear  of  all  vehicles  and  pedestrians,  and  keeps  his  time, 
he  has  his  hands  pretty  well  filled,  and  if  he  does  this  from  day  to 
day  and  from  year  to  year  without  coming  in  dangerous  conflict 
with  pedestrians  or  vehicles  he  has  performed  a  good  service,  and 
is  to  be  commended. 



The  Richmond  Consolidation 


The  consolidation  of  the  street  railway  and  electric  light  com- 
panies of  Richmond,  Va.,  which  was  effected  a  few  days  ago,  is 
of  more  than  passing  interest,  for,  as  is  well  known,  it  was  at 
Richmond  that  much  important  pioneer  electric  railway  work 
was  done.  Moreover,  the  material  used  in  constructing  the  orig- 
inal horse  car  line  in  that  city  in  1859  played  a  small  but  not  un- 
important part  in  the  civil  war.  Richmond  was  the  first  Virginia 
city  to  operate  a  street  railway  before  the  war.  It  was  in  1855 
that  the  residents  of  the  city  first  realized  that  the  unsatisfactory 
bus  no  longer  met  the  traffic  demands,  and  plans  were  made  for 
the  system  that  was  placed  in  operation  in  1859.  This  system 
was  operated  successfully  until  the  outbreak  of  the  civil  war,  when 
the  road  was  dismantled  and  the  rails  and  other  material  were 
used  to  build  gunboats  for  the  Confederates.  Of  course,  if  traffic 
demanded  a  street  railway  in  Richmond  previous  to  the  war,  one 
certainly  was  demanded  after  its  close,  and  in  December,  1865, 
an  ordinance  for  the  rebuilding  of  the  road  was  passed.  The  new 
road  was  completed  and  .placed  in  operation  in  1866:  the  system 
was  extended  to  meet  the  demands,  but  nothing  of  great  im- 
portance occurred  until  1887.  It  was  in  March  of  that  year  that 
Frank  J.  Sprague  contracted  for  the  electric  equipment  of  the 
Union  Passenger  Railway,  and  the  magnitude  of  the  work 
undertaken  by  Mr.  Sprague  attracted  much  attention.  It  was  the 
first  attempt  at  electric  equipment  on  a  large  scale,  and  the  work 
was  only  accomplished  after  many  trials  and  disappointments. 
On  Feb.  8,  1888,  less  than  a  year  after  Mr.  Sprague  had  taken  the 
contract,  the  line  was  placed  in  successful  operation,  which  laid 
the  foundation  of  the  several  systems  that  have  just  been  consoli- 
dated. 

In  1890  the  Richmond  Railway  &  Electric  Company  was  or- 
ganized as  a  consolidation  of  all  the  street  railway  and  light  com- 
panies in  the  city,  and  this  company  was  reorganized  and  suc- 
ceeded a  few  years  later  by  the  Richmond  Passenger  &  Power 
Company.  This  company,  however,  did  not  remain  in  undisputed 
control  of  the  street  railway  and  lighting  properties  for  any  con- 
siderable time,  for  in  1894  the  Richmond  Traction  Company  was 
organized.  The  formation  of  the  other  companies  included  in 
the  consolidation  followed  these  at  short  intervals,  the  last  of  the 
companies  being  organized  not  many  months  ago.  The  consoli- 
dation of  the  street  railways  of  Richmond.  Manchester  and  Peters- 
burg, also  the  electric  light  and  power  companies  of  the  several 
cities  mentioned  and  the  water  rights  of  the  James  and  Appo- 
matox  Rivers,  are  expected  to  produce  economies  and  benefits 
that  will  be  shared  in  alike  by  the  companies  and  the  residents 
of  the  territory  in  which  the  companies  operate. 



New  Features  for  Kansas  City  Park 


The  American  Construction  Company,  of  New  York,  is  build- 
ing a  centrifugal  railway  in  Electric  Park,  Kansas  City,  Mo.  It  is 
the  same  one  that  was  used  at  the  Pan-American  Exposition  at 
Buffalo  last  year,  except  that  it  will  be  somewhat  longer.  The 
total  ride  will  be  1500  ft.  long  and  will  be  made  in  less  than  fifty 
seconds.  The  loop  is  30  ft.  high,  and  it  is  said  that  it  requires  less 
than  two  seconds  to  complete  the  circle,  as  the  car  enters  the  loop 
at  a  speed  of  80  miles  per  hour  and  leaves  it  at  7°  miles  per  hour. 
There  are  two  tracks  running  parallel,  and  it  is  said  they  have 
exciting  races  between  the  patrons.  Electric  Park  is  now  the 
most  attractive  park  in  the  city  at  night.  Three  thousand  two 
hundred  ifi-cp  incandescent  lamps  and  thirty  arc  lamps  are  used 
for  illumination.  It  contains  only  fifteen  acres,  and  has  an  im- 
mense beer  garden,  a  theater,  an  electric  fountain  and  many  other 
smaller  attractions.  On  special  days  last  season  the  park  was  so 
full  that  the  gates  had  to  be  closed  against  further  admissions. 
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Electric  Freight  Locomotive 

'I  he  accompanying  cut  shows  a  new  electric  locomotive,  de- 
signed and  built  for  service  on  the  Hudson  Valley  Railway,  be- 
tween Albany  and  Warrensburg,  N.  Y.,  by  J.  M.  Jones'  Sons,  of 
West  Troy,  N.  Y.  This  locomotive  is  intended  for  hauling  regular 
steam  road  freight  cars  between  the  points  mentioned  and  through 
a  country  that  is  filled  with  mills  and  factories. 

The  dimensions  of  this  locomotive,  mounted  on  trucks,  are  as 
follows:  Height  from  rail  to  top  of  body,  12  ft.  n'i  ins.;  extreme 
height  over  trolley  span,  13  ft.  6  ins.;  length  over  end  sills,  25  ft.; 
length  over  buffers,  27  ft.;  extreme  width,  8  ft.  3  ins.  The  builders 
adopted  the  heaviest  possible  construction  for  the  purpose  in- 
tended, the  bottom  being  especially  strong.  The  side  sills  are  of 
extra  large  oak  timbers,  while  the  intermediate  sills  and  timbers 
are  reinforced  with  steel  plates,  the  corners  being  well  braced 
and  the  whole  construction  designed  to  withstand  heavy  shocks. 
The  superstructure  is  made  of  plate  steel  strongly  riveted  to- 
gether, both  cab  and  doors  being  composed  of  wood. 

The  body  is  mounted  on  Taylor  double  trucks,  which  are  made 
extra  strong  because  of  the  character  of  the  service  for  which  the 
locomotive  is  intended.    Including  the  trucks  the  weight  of  the 


John  E.  Kraft,  city  electrician,  San  Antonio,  Tex. 

J.  J.  King,  San  Antonio  Traction  Company,  San  Antonio,  Tex. 

Sam  Hobson,  Waco  Electrical  Supply  &  Construction  Co.,  Waco,  Tex. 

J.  S.  Lehmann,  Columbia  Lamp  Company,  St.  Louis,  Mo. 

John  J.  Sheehan,  H.  Muller  Manufacturing  Company,  Decatur,  111. 

k.  H.  Lee,  Jr.,  Sawyer-Man  Electric  Company,  Dallas,  Tex. 

F.  W.  Flint,  E.  H.  Kellogg  Company,  New  York,  N.  Y. 

\V.  J.  Grady,  Faries  Manufacturing  Company,  Decatur,  111. 

II.  E.  Hobson,  Waco  Electric  Supply  Construction  Company,  Waco,  Tex. 

C.  H.  Buck,  Detroit  Stave  Company,  Chicago,  111. 

George  D.  Rosenthal,  General  Electric  Company,  St.  Louis,  Mo. 

Fred  A.  Jones,  electrical  engineer,  Houston,  Tex. 

F.  G.  Vaughn,  General  Electric  Company,  Schenectady,  N.  Y. 

T.  C.  Brown,  San  Antonio  Traction  Company,  San  Antonio,  Tex. 

During  the  meeting  a  number  of  discussions  of  topics  pertaining 
to  the  equipment  and  maintenance  of  electric  roads  were  partici- 
pated in  by  prominent  street  railway  men.  Papers  were  read 
upon  "The  Selection  of  Street  Railway  Motors,"  "'Management  of 
Street  Railways  in  Texas,"  "Injury  and  Damage  Cases,"  "Fuel 
Oil."  Abstracts  of  several  of  these  papers  appear  elsewhere  in 
this  issue.  At  the  business  meeting  the  following  officers  were 
elected  for  the  ensuing  year  : 

President,  E.  H.  Jenkins,  San  Antonio.  Tex. ;  first  vice-president. 


ELECTRIC  FREIGHT  LOCOMOTIVE  FOR  HUDSON  VALLEY  RAILWAY 


locomotive  is  about  30,000  lbs.,  and  with  the  motors  and  air  brake 
equipment  aggregates  50,000  lbs.  Provision  has  been  made  for 
placing  pig-iron  inside  the  superstructure  when  necessary  to  give 
the  requisite  weight  for  traction  purposes.  The  locomotive  will 
be  equipped  with  four  100-hp  motors,  Westinghouse  air  brakes 
and  Trojan  automatic  couplers.  A  track  sanding  device,  operated 
by  compressed  air,  will  be  another  feature. 

■  ♦♦♦  

Meeting  of  Texas  Street  Railway  Men 

The  fourth  annual  convention  of  the  Southwestern  Gas,  Electric 
&  Street  Railway  Association  was  held  in  San  Antonio,  Tex.,  on 
April  18,  and  proved  a  very  interesting  meeting.  Following  is  a 
list  of  the  street  railway  and  supply  men  in  attendance: 

H.  T.  Edgar,  El  Paso  S^.eet  Railway  Company,  El  Paso,  Tex. 

Win.  Brooke,  Electric  Appliance  Company,  Chicago,  111. 

E.  Kuhlman,  Kuhlman  Electric  Company,  Elkhart,  Ind. 

C.  W.  Hobson,  Waco  Electric  Supply  Company,  Waco,  Tex. 
V.  W.  Raggio,  Electric  Appliance  Company,  St.  Louis,  Mo. 

F.  E.  Scovill,  Austin  Rapid  Transit  Railway  Company,  Austin,  Tex 
E.  D.  Kelley,  Hillsboro  Investment  Company,  Hillsboro,  Tex. 
Harry  L.  Monroe,  General  Electric  Company,  Dallas,  Tex. 

T.  H.  Stuart,  Citizens'  Railway  Company,  Waco,  Tex. 
Harry  H.  Gerhard,  C.  A.  Paint  Company,  Austin,  Tex. 
E.  J.  Pietzeker,  American  Steel  &  Wire  Company,  Chicago,  111. 
J.  E.  Johnson,  Westinghouse  Electric  Company,  Dallas,  Tex. 
Harry  E.  Dyer,  Western  Electric  Company,  St.  Louis,  Mo. 

E.  W.  Davis,  Southwestern  Elec.  Eng.  &  Con.  Company,  Dallas,  Tex. 

F.  C.  R.  Spence,  Stanley  Instrument  Company,  New  York,  N.  Y. 

O.  O,  Woodman,  San  Antonio  Gas  &  Elec.  Company,  San  Antonio,  Tex, 


C.  F.  Yeager,  La  Rede,  Tex.;  second  vice-president,  E.  Dysterud, 
Monterey,  Mex. ;  third  vice-president,  A.  E.  Judge,  Tyler,  Tex.; 
directors,  Ihomas  D.  Miller,  Dallas,  Tex.;  T.  H.  Stewart,  Waco, 
l  ex. ;  S.  A.  Spencer,  Jennings,  La. ;  H.  T.  Edgar,  El  Paso,  Tex. ; 
W.  A.  Guthrie,  San  Antonio,  Tex.;  J.  R.  Ward,  Beaumont.  Tex. 
Thomas  D.  Miller,  of  Dallas,  was  elected  treasurer,  and  H.  A. 
Evans,  of  San  Antonio,  secretary. 

Dallas,  Tex.,  was  selected  as  the  place  for  the  next  meeting. 
 ♦♦♦  

Improvements  in  the  Works  of  the  St.  Louis  Car  Company 

The  St.  Louis  Car  Company  is  making  extensive  additions  to 
its  already  large  shops  at  St.  Louis,  Mo.  The  increased  facilities 
include  a  large  building  150  ft.  x  563  ft.,  which  will  have  a  capacity 
for  one  hundred  additional  cars,  and  which  is  intended  for  use  as 
an  erecting  shop.  One  section  of  this  building  will  have  a  second 
story  approximately  60  ft.  x  560  ft.,  which  will  be  used  exclusively 
by  the  curtain  and  seat  department,  of  which  the  St.  Louis  Car 
Company  is  justly  proud.  The  company  is  at  present  greatly  handi- 
capped by  lack  of  space  in  its  manufactory,  and  it  is  rushing  work 
on  these  extensions  in  every  possible  manner.  It  is  confidently 
hoped  that  with  this  addition  the  output  will  be  increased  by  1000 
cars  per  vear.' 



Underground  Conduits  and  Ducts 

C.  J.  Harrington,  New  York,  announces  that  he  has  been  ap- 
pointed selling  agent  for  the  Scranton  Fire  Brick  &  Conduit 
Company,  with  factories  at  Scranton,  Pa.,  and  Ithaca,  N.  Y.  This 


May  io,  1902.] 
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company  lias  the  facilities  for  turning  out  immense  quantities  of 
conduit  and  duct  for  street  railway,  electric  lighting  and  telephone 
service.  This  product  has  met  with  great  favor  among  users,  the 
material  composing  the  duct  being  of  the  very  best,  and  prices 
being  sufficiently  low  to  meet  the  strongest  competition.  It  is 
made  in  any  style,  size,  etc.,  of  conduit  that  may  be  required,  and 
C.  J.  Harrington  is  in  a  position  to  furnish  large  quantities  of  it 
on  short  notice.  He  intends  to  push  this  branch  of  his  machinery 
and  general  electrical  supply  business  very  vigorously. 

 ♦♦♦  

Railroad  Track  Tools 


As  electric  railways  approach  closer  to  steam  roads  in  the  matter 
of  track,  especially  on  interurban  lines,  it  is  of  interest  to  note  some 
of  the  apparatus  which  have  been  found  successful  in  steam  road 
work.  Several  very  useful  appliances  for  the  track  gang  are  made 
by  Pettibone,  Mulliken  &  Company,  of  Chicago,  who  have  made 
the  appliances  for  some  time  for  steam  roads,  and  are  now  entering 
the  electric  railway  field  with  them. 

In  Fig.  1  is  shown  a  roller  rail  bender  which,  it  is  claimed,  does 
its  work  without  the  slightest  injury  to  the  rail,  causing  no  kinks  or 
breakages  of  the  metal  at  any  point.  The  bender  is  placed  over 
the  rail,  as  shown  in  Fig.  1,  and  the  nut  on  the  center  screw  is 
turned  until  the  machine  is  set  for  the  desired  curve.  A  socket 
wrench  is  then  pul  on  the  shaft  of  the  center  roller  and  the  long 
double  lever  shown  is  put  over  the  socket  wrench.  Then,  with  one 
or  more  men  at  each  end  of  this  lever  to  turn  the  center  lever,  the 
machine  moves  forward  on  the  rail,  bending  it  as  it  moves.  Of 
course,  it  can  be  used  as  a  rail  straightener  as  well  as  a  bender.  The 
number  of  men  necessary  to  do  the  work  is  governed  by  the  weight 
of  the  rail  and  the  curvature.  The  bender  is  made  of  the  best  qual- 
ity of  wrought  iron  and  steel,  and  all  the  working  parts  are  of 
steel.  It  has  five  steel  rollers,  and  is  strong  enough  to  bend  the 
heaviest  rail  in  use.  It  is  useful  not  only  in  producing  smooth,  even 
curves  in  construction  work,  but  truing  up  old  and  imperfectly  bent 
curves.  This  roller  rail  bender  is  also  made  with  a  horse-power 
attachment  instead  of  the  hand  lever. 

Fig.  2  shows  what  is  called  the  Union  track  drill,  which,  on  ac- 


FIG.  I.— ROLLER  RAIL  BENDER 


count  of  its  peculiar  construction,  will  fit  any  weight  of  T-rail  from 
40  lbs.  to  80  lbs.  The  drill  frame  is  made  of  wrought  iron  and 
simply  hooks  over  the  head  of  the  rail.  The  ratchet,  being  enclosed 
in  the  handle,  is  perfectly  protected  from  sand  and  dirt.  The  two 
dogs  which  operate  the  ratchet  are  so  placed  that  they  work  to- 
gether opposite  each  other,  giving  great  power  with  the  least  fric- 
tion. The  automatic  feed  is  so  arranged  that  it  acts  positively  and 
regularly  without  strain  on  any  part,  and  without  breaking  bits,  and 
enables  one  man  to  drill  rails  quickly  and  correctly.  In  case  it 
becomes  necessary  to  remove  the  drill  from  the  track  suddenly  on 
account  of  approaching  trains,  the  drill  can  be  at  once  loosened  by 
using  a  pick  or  track  wrench  as  a  pry  under  the  feed  drum.  The 
drill  will  then  at  once  be  thrown  out  of  center,  so  it  can  be  taken 
off  the  track.  A  similar  drill  is  made  to  hook  under  the  rail  to 
the  flange  of  the  base,  and,  as  shown  in  Fig  3,  can  be  left  on  the 
track  without  danger  to  passing  trains. 

Figs.  4  and  5  show  the  Jenne  track  jack  for  lifting  track  dur- 
ing the  processes  of  ballasting,  surfacing  or  for  general  repairs. 
It  can  also  be  used  for  other  than  track  work.  It  has  no  cogs  or 
ratchets  to  wear,  or  small  parts  to  loose.  It  is  easily  repaired,  and 
all  working  parts  are  very  strong  and  simple  in  construction.  It  is 
made  in  three  different  sizes. 



The  announcement  is  made  that  Thomas  Dolan  has  resigned  as 
a  director  of  the  Union  Traction  Company  of  Philadelphia. 


The  Everett-Moore  Situation 


The  deal  for  the  purchase  of  the  Everett-Moore  holdings  in  the 
Detroit  United  Railway  by  an  Eastern  syndicate  has  been  de- 
clared off,  the  option  having  expired.  It  is  understood  that  an 
effort  was  made  to  secure  a  lease  in  perpetuity,  but  the  bankers 
committee  was  unwilling  to  recommend  this  action  to  the  stock- 
holders, and  would  not  enter  into  the  negotiations.  Other  bidders 
are  in  the  field,  and  it  is  understood  that  the  Cincinnati  syndicate 
is  still  after  the  property. 

Reports  in  New  York  indicate  that  the  negotiations  with  the 
firm  of  J.  6k  W.  Seligman  for  the  purchase  of  the  Everett-Moore 
interests  in  the  Toledo  Railways  &  Light  Company  are  also  likely 
to  be  declared  off.    According  to  the  latest  report  these  people 


" JENNE "  TRACK  JACK 

are  endeavoring  to  secure  the  property  for  $20  per  share,  while 
the  Cleveland  people  want  in  the  neighborhood  of  $26. 

There  has  also  been  a  hitch  iti  the  transaction  whereby  Cleve- 
land people  were  to  take  over  the  holdings  in  the  Northern  Ohio 


Traction  Company.  The  syndicate  headed  by  Horace  E.  Andrews 
has  made  a  thorough  inspection  of  the  property,  but  the  matter  of 
purchase  is  still  unsettled. 

Under  an  arrangement  with  the  Toledo  &  Monroe  Railway,  the 
Detroit  &  Toledo  Shore  Line  is  again  operating  cars  from  Toledo 
to  Detroit.  The  members  of  the  syndicate  are  confident  that  the 
earnings  of  the  road  will  prove  so  satisfactory  within  a  very  short 
time  that  it  will  be  possible  to  sell  the  bonds  and  properly  finance 
the  property. 



Attempt  to  Unionize  Chicago  Roads 


For  some  time  secret  preparations  have  been  going  on  to  form 
a  union  of  street  railway  employees  in  Chicago,  and  last  week 
matters  were  so  far  along  that  open  meetings  were  held,  the  attend- 
ance, however,  being  small.  One  meeting  on  the  South  Side  was 
reported  in  the  daily  papers  as  having  an  attendance  of  619,  this 
being  the  largest.  The  North  Side  turned  out  200  men,  the  West 
Side  seventy-two  men,  and  the  elevated  railways  150.  W.  D. 
Mahon,  president  of  the  Amalgamated  Association  of  Street  Rail- 
way Employees,  was  on  hand.  Invitations  were  issued  to  the 
officers  of  the  Chicago  companies  to  be  present  at  the  meetings 
May  2.  The  leaders  of  the  movement  repudiate  the  suggestion 
that  the  organization  is  for  the  purposes  of  a  strike. 
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London  County  Council  Cars 


Steam  Equipment  for  Turbine  Plant 


The  first  contract  for  rolling  stock  upon  the  London  County 
Council  Railway  lines  has  been  awarded  to  Dick,  Kerr  &  Co., 
comprising  100  cars.  The  highways  committee,  which  has  had 
the  matter  in  charge,  received  twenty-three  bids  from  nine  con- 
cerns, and  the  prices  for  the  equipment,  it  is  reported,  ranged 
from  $325,000  to  $400,000.  It  was  further  announced  that  the  bids 
received  from  German  concerns  were  the  highest  submitted. 

The  accompanying  cut  illustrates  the  principal  features  of  the 
car  adopted  for  this  service,  which,  it  is  stated,  will  closely  re- 
semble the  Preston  pattern,  which  has  been  supplied  by  the  same 
builders  for  many  of  the  railway  systems  of  the  country.  These  are 


The  Cleveland  &  Southern  Railway  Company  has  closed  con- 
tracts for  boilers  which  are  a  departure  from  ordinary  electric 
railway  practice.  The  object  of  the  installation  is  to  obtain  a  very 
large  hcrse-povver  in  a  small  space,  and  to  secure  the  economy  re- 
sultant from  the  use  of  a  high  degree  of  superheat  with  Westinghouse 
steam  turbines.  The  boilers  are  to  be  used  in  the  Elyria  station  of 
the  Cleveland,  Elyria  &  Western  Railway,  of  which  system  the 
Cleveland  &  Southern  is  a  part.  The  steam  turbine  outfit  to  be  in- 
stalled in  this  station  was  described  in  the  Street  Railway 
Journal  of  March  22. 

Contracts  for  the  boilers  have  been  placed  with  the  Heine  Boiler 
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DETAILS  OF  LONDON  COUNTY  COUNCIL  CARS 


double-deck  cars,  and  the  principal  claim  made  in  their  behalf  is 
that  they  afford  greater  space  in  the  interior  and  slightly  increase 
the  seating  capacity  on  the  outside.  The  reversed  staircase,  which 
tvas  first  employed  in  this  type,  has  become  popular  on  other  lines 
where  it  has  been  adopted.  The  seating  capacity  of  the  new  cars 
will  be  66  passengers,  28  inside  and  38  outside,  and  the  total 
length  over  all  will  be  33  ft.  6  ins.  The  frame  of  the  car  will  be 
so  arranged  as  to  accommodate  on  each  side  two  large  fixed 
windows  in  the  center,  and  four  end  windows  arranged  to  lower 
in  the  manner  shown  in  the  drawing.  Above  these  there  will  be  a 
line  of  narrow,  ornamental  pivoted  sashes  to  allow  for  ventilation. 
At  each  end  of  the  car  will  be  route  indicator  boxes  provided  with 
revolving  linen  screens.  A  new  feature  in  the  interior  of  the  car 
will  be  a  glazed  partition,  shown  in  the  illustration.  The  interior 
woodwork  of  the  cars  will  be  made  up  of  quartered  oak,  and  the 
end  doors  will  slide  in  the  usual  way  and  will  be  fitted  with  the 
necessary  handles,  catches,  etc.  The  roof  seats,  which  will  carry 
38  passengers,  will  be  of  the  garden  type,  with  angle-iron  legs. 

It  will  be  of  interest  to  American  street  railway  men  to  know 
that  the  type  of  trucks  selected  for  the  equipment  will  be  the  No. 
2  maximum  traction  trucks,  made  by  the  J.  G.  Brill  Company,  of 
Philadelphia,  and  that  they  will  be  of  the  same  general  character 
as  those  operated  by  the  Metropolitan  Street  Railway  Company, 
of  New  York.  The  only  difference  between  the  trucks  used  by  the 
Metropolitan  Company  and  the  London  County  Council  Tram- 
ways is  that  the  latter  will  have  wrought  forged  side  frames.  As 
is  well  known  the  Brill  Company  has  devoted  much  attention  to 
perfecting  this  style  of  (rrcks,  and  the  London  engineers  seem  to 
have  appreciated  the  efforts  that  have  been  made  in  this  direction. 
It  is  believed  that  they  were  guided  in  making  their  selection 
largely  by  the  fact  that  the  Brill  equipment  contains  this  feature. 
The  car  bodies  will  be  made  at  the  Electric  Railway  &  Tramway 
Carriage  Works,  the  plows  by  J.  G.  White  &  Co.,  of  New  York,  and 
the  motors  by  the  English  Electric  Manufacturing  Company,  of 
Preston.  The  electrical  equipments  will  be  similar  to  those 
usually  supplied  by  Dick,  Kerr  &  Co.  The  cars  will  be  fitted  with 
series-parallel  controllers,  and  there  will  be  the  usual  equipment 
of  emergency  switches,  lightning  arresters  and  hand  brake. 


Company,  of  St.  Louis.  They 
are  to  be  in  three  sets  of  500 
hp.  each,  based  on  to  sq.  ft. 
of  heating  surface  per  horse- 
power. Instead  of  using  one 
unit  of  500-hp  capacity,  W. 
H.  Abbott,  the  Cleveland  & 
Southern  Company's  engin- 
eer, will  divide  the  boilers 
into  two  narrow  high  units, 
thus  reducing  the  size  of  the 
header  sets  and  all  other 
parts.  The  boilers  are  to  be 
bricked  together,  so  that  they 
single  unit,  although  each  drum 


shall  have  the  appearance  of  a 
will  have  a  separate  and  entirely  independent  header  and  set  of 
tubes. 

The  superheaters  are  guaranteed  to  superheat  150  degs.  F.  They 
are  to  be  of  the  Hering  type.  The  superheaters  are  so  arranged  that 
tubes  can  be  replaced  without  getting  into  the  boilers.  The  gases 
pass  through  the  boiler,  and  then  through  the  superheater.  Suit- 
able dampers  are  arranged  so  that  any  portion  of  the  whole 
amount  of  gases  may  either  be  passed  through  the  superheaters 
or  directly  under  the  drums  to  the  stack.  The  makers  guarantee 
that  the  temperature  of  the  exhaust  gases,  when  running  at  full 
load,  shall  not  be  greater  than  500  degs.  F.  The  steam  piping  will 
be  so  arranged  that  either  saturated  steam  or  superheated  steam 
may  lie  used.  When  the  superheater  is  not  in  service  the  clamper 
can  be  so  placed  that  no  gases  go  through  it ;  hence  flooding  it  is 
not  necessary.  The  boilers  are  equipped  with  automatic  valves, 
by  the  use  of  which  the  rush  of  steam  from  the  other  boilers  is 
checked  if  a  tube  blows  cut.  The  boilers  are  to  be  hung  from  I- 
beams  wholly  independent  of  the  brickwork.  The  contract  in- 
cludes the  erection  of  the  iron  breeching  and  flue  running  the  whole 
length  of  the  new  portion  of  the  station,  emptying  at  one  end  into 
the  present  stack,  and  at  the  other  into  a  supplementary  stack.  The 
boilers  are  to  be  supplied  with  special  fire-brick  arches,  giving 
long  furnaces,,  in  which  it  is  hoped  to  use  some  form  of  powdered 
coal  stoker. 


Varnish  for  Electric  Cars 


The  delicate  tints  and  decorations  which  are  often  found  on  the 
rolling  stock  of  street  railways  are  seriously  injured  by  ordinary 
dark-colored  varnishes.  To  overcome  this  effect  the  firm  of  John 
W.  Masury  &  Son  is  placing  on  the  market  a  line  of  pale  carriage 
varnishes  in  which  is  corrected  the  defects  so  generally  found  in 
varnish  supplied  for  this  work.  This  concern  being  itself  a  manu- 
facturer of  fine  colors,  realizing  thoroughly  the  requirements,  and 
the  freedom  and  safety  in  working,  easy-flowing  qualities,  bril- 
liancy of  luster  and  extreme  paleness,  has  already  made  this  var- 
nish the  friend  of  those  who  are  connected  with  the  painting  of  cars, 
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The  Products  of  the  Consolidated  Car  Fender  Company 


The  Consolidated  Car  Fender  Company,  of  Providence,  R.  I., 
has  developed  a  line  of  standardized  rolling  stock  equipments 
which  is  of  great  interest  both  to  the  operating  and  financial  ends 


ins.  to  17  ins.  above  the  track.  This  fender,  therefore,  when 
dropped,  allows  its  front  to  rest  directly  on  the  surface  of  the 
street,  and  makes  it  impossible  for  any  object  to  pass  beneath  it. 

Model  C  is  the  latest  type  of  fender  for  urban  service.  It  can 
be  used  on  either  a  high  or  a  low  car,  and  has  been  pronounced  by 
competent  railroad  managers  throughout  this  country  and  abroad 


MODEL  A— FENDER  ON  BOTH  ENDS  OF  CAR 


of  the  street  railway  organization.  The  mechanical  details  of  these 
products  are  the  result  of  extended  experience  in  the  manufacture 
of  high-class  apparatus,  and  they  have  been  so  thoroughly  tested 
in  actual  practice  that  there  seems  little  room  for  improvement. 
In  developing  its  car  fender  the  company  has  not  attempted  to 
make  one  which  would  satisfactorily  adapt  itself  to  all  classes  of 
service,  but  early  realized  that  different  types  of  rolling  stock 
required  different  types  of  protective  devices.    Following  out  this 


MODEL  B-REAR  END  OF  CAR 


policy,  therefore,  it  has  produced  four  distinct  fenders,  the  varia- 
tions in  the  construction  of  which  are  well  shown  in  the  accom- 
panying engravings.  The  first  design,  which  is  known  as  type 
A,  is  intended  for  use  on  a  car  whose  sills  are  of  medium  height 
above  the  track.  As  will  be  noticed  in  the  half-tone  view  of  this 
fender  there  is  an  opening  in  the  front  between  the  two  heavy 
cross  bars,  which  allows  of  the  introduction  of  a  draw  bar.  The 
shape  of  this  fender  is  such  that  if  placed  on  a  car  which  is  lower 
than  the  ordinary  types,  the  fender,  upon  being  dropped,  will  run 
along  the  rods  holding  the  rubber  bushings  at  its  forward*  extrem- 
ity off  the  ground,  and  In  meet  this  condition  the  form  known  as 
model  B  was  devised.  This  can  be  used  on  low  cars  where  the 
upper  cross  liar  of  the  fender  can  be  adjusted  to  a  position  from  15 


to  be  the  highest  type  ot  life-saving  device  yet  produced.  In  ad- 
dition to  being  well  adapted  for  picking  up  objects  on  the  track, 
it  has  at  each  side  a  rubber-covered  spring  which  prevents  the 
displacement  or  throwing  to  one  side  of  a  body  caught  by  the 
fender.  Model  D  is  a  novelty  in  fenders,  being  the  first  practical 
fender  for  high-speed  interurban  roads.  Any  other  device  which 
has  proved  of  use  on  this  class  of  service,  it  is  claimed,  is  little 
more  than  a  simple  cow-catcher,  which  merely  pushes  the  ob- 
struction to  one  side  and  makes  no  attempt  to  pick  it  up.  The 
ordinary  understanding  at  present  of  a  fender  is  a  device  which 


« 

CAMPBELL  SNOW  BROOM 


will  pick  up  an  object  -net  in  transit  and  carry  it  safely  until  the 
car  can  be  stopped.  Model  D  is  made  especially  for  large  subur- 
ban and  interurban  cars,  and  is  large  and  strong  enough  to  pick 
up  a  horse  and  carry  it  until  the  car  comes  to  a  standstill.  It  is 
the  first  fender  to  be  built  which  will  pick  up  the  object  struck 
when  the  car  is  running  at  a  high  rate  of  speed,  and  while  its 
lines  are  similar  to  those  of  the  ordinary  types  here  described 
its  construction  is  much  stronger,  although  retaining,  in  a  marked 
degree,  the  resilience  which  makes  it  possible  to  keep  uninjured 
the  object  encountered. 

An  important  feature  of  all  the  fenders  is  the  cushion  against 
the  dash.  'I  bis  is  made  of  strips  of  strong  spring  metal,  which 
completely  prevents  the  object  struck  from  coming  into  contact 
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with  any  hard  corners  or  surface.  All  of  the  fenders  are  droppe  i 
by  a  pedal,  actuated  by  the  motoi  man's  foot,  it  being  considered 


between  the  time  it  is  struck  and  the  time  it  should  pick  up  thy 
object  on  the  track.    It  must  necessarily  take  an  appreciable 


Section  Showing  Intermediate 
in  Position  on  Sill  Bracket 


Section  Showing  Intermediate 
in  Pc'&itivn  on  Sil!  Bracket 


Street  Railway  Journal 


DETAILS  OF  FENDER  MODELS  A,  B  AND  C 


by  the  company  that  any  automatic  device  for  dropping  the  fender  fraction  of  a  second  for  the  fender  to  drop  from  its  ordinary 
must  necessarily  act  too  slowly  to  be  effectual.  In  other  words,  the      position  of  running  to  its  emergency  or  service  position,  and  a 

H 


DETAILS  OF  MILLEN  CAR  STEP  LIFTER 

speed  of  the  car  is  under  the  most  favorable  conditions  too  great  simple  calculation  at  different  speeds  will  show  how  far  the  car 
to  enable  any  automatic  device  to  force  the  fender  to  the  track     will  have  gone  beyond  the  point  where  the  fender  ought  to  have 
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been  dropped  after  the  fender  has  been  "automatically"  actuated. 

Another  device  which  is  being  manufactured  by  the  Consoli- 
dated Car  Fender  Company  is  the  Millen  car  step  lifter,  of  which 
details  are  shown  in  the  accompanying  drawings.  This  step 
lifter  is  designed  to  provide  an  effectual  means  for  lifting  the  run- 
ning boards  of  open  cars  in  the  least  possible  time  and  with  the 
least  possible  inconvenience  to  the  conductor  or  motorman.  It 
was  designed  by  Thomas  Millen,  master  mechanic  of  the  Metro- 
politan Street  Railway  Company,  of  New  York,  to  meet  the 
peculiar  conditions  that  exist  in  this  city,  but  has  met  with  favor 
on  a  number  of  other  roads,  where  its  numerous  advantages  have 
been  appreciated  by  the  managements.  The  workmanship  of  the 
Millen  car  step  lifter,  like  that  of  the  fenders,  leaves  nothing  to  be 
desired,  and  its  simplicity  of  detail  makes  it  almost  indestructible 
and  gives  it  a  life  greatly  exceeding  that  of  a  car. 

The  Campbell  sweeper  broom  illustrated  herewith  is  a  specialty 
which  the  Consolidated  Car  Fender  Company  is  placing  on  the 
market  with  great  success.  This  broom  is  made  of  the  best  quality 
rattan  rods,  so  adjusted  that  they  radiate  from  the  central  hub  in 
the  most  efficient  manner  for  sweeping,  while  at  the  same  time 
there  is  no  chance  of  bteaking  them  off  under  the  most  severe 
service.  When,  however,  the  diameter  of  the  broom  has  become 
too  small  by  legitimate  wear  to  use,  a  fresh  supply  of  rattan  can 
be  placed  in  the  broom  with  great  ease.  The  best  recommendation 
for  a  device  of  this  kind,  however,  is  its  actual  record  in  practice, 
and  the  number  of  roads  which  are  now  using  them  with  the 
greatest  satisfaction  speak  with  the  highest  praise  of  its  long  life 
and  convenience. 

 ♦♦♦  

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  APRIL  22,  1902 

697,962.  Rail-Bond;  J.  M.  Andersen,  Boston,  Mass.  App.  filed 
Feb.  10,  1902.  A  threaded  plug  enters  a  threaded  hole  in  the  end 
piece  cf  the  bond,  and  the  threads  being  of  unequal  size  distend 
the  end  piece  and  binds  it  in  the  rail. 

697.986.  Controller  for  Electric  Vehicles;  H.  H.  Cutler, 
Chicago,  111.  App.  filed  Aug.  24,  1899.  A  master  solenoid  serves 
to  cut  down  the  strength  of  the  current  flowing  through  a  series 
of  solenoids  after  the  same  have  performed  their  work  in  raising 
the  cores  to  alter  the  circuit. 

697.987.  Controller  for  Electric  Vehicles;  H.  H.  Cutler, 
Chicago,  111.  App.  filed  Aug.  24,  1899.  The  contacts  which  carry 
the  heavy  operating  currents  are  controlled  by  a  solenoid  and  the 
solenoids  are  controlled  from  the  barrel  of  the  controller. 

698,076.  Adjustable  Trolley  Supporter;  T.  E.  Stucky,  Indian- 
apolis, Ind.  App.  filed  Aug.  31,  1901.  The  trolley  wheel  makes 
contact  with  an  overhead  wire  at  the  side,  the  wheel  being  sup- 
ported on  an  arm,  which  is  adjustable  in  a  horizontal  direction 
from  the  platform  of  the  car. 

698,099.  Electrical  Railroad  Traction  Apparatus;  A.  B.  Boug- 
han,  Chicago,  111.  App.  filed  July  15,  1901.  The  slot  is  normally 
closed  by  wooden  blocks  jointed  to  each  other  and  held  in 
position  by  springs.  The  plow  moves  them  aside,  after  which 
they  automatically  return. 

698,124.  Contact  Apparatus  for  Electric  Railways;  A.  Markle, 
Hazleton,  Pa.  App.  filed  Jan.  19,  1901.  The  contact-shoe  is  con- 
nected with  the  arm  supporting  it  through  springs  and  links. 

698,127.  Wire  Coupling;  G.  L.  Mitchell,  Cincinnati,  Ohio. 
App.  filed  June  12,  1901.  The  ends  of  the  wires  pass  into  a  sleeve 
and  through  inclined  washers  therein,  which  grip  and  prevent  the 
withdrawal  of  the  wires. 

698,155.  Coupling  for  Wires;  R.  Thompson,  New  York,  N.  Y. 
App.  filed  Feb.  1,  1902.  The  ends  of  the  wires  overlap  each  other 
in  separate  passages  in  a  sleeve  and  binding  screws  pass  through 
the  partition  separating  the  passages  and  engage  with  both  wires. 

698,176.  Side  Bearing  for  Railway  Cars;  F.  R.  Cornwall,  St. 
Louis,  Mo.  App.  filed  Feb.  28,  1902.  Two  upright  brackets  have 
endless  grooves  in  them  which  receive  the  axles  *of  a  chain  of 
rollers. 

698.179.  Rail-Bond;  F.  H.  Daniels  and  H.  W.  Wyman,  Wor- 
cester, Mass.  App.  filed  Dec.  28,  1901.  Strands  of  wire  forming 
the  body  of  the  bond  are  secured  in  recesses  in  the  end  pieces  by 
pressure. 

698.180.  Rail-Bond;  J.  T.  Deviese,  downhill,  W.  Va.  App. 
filed  Jan.  9,  1902.  The  ends  of  the  bonds  have  hollow,  conical  split 
lugs,  which  are  drawn  through  openings  in  the  rail,  and  thus 
expanded  therein  to  make  good  contact. 

698,197.    Adjustable  Trolley  Supporter;  T.  E.  Stucky  and  E. 


Hill,  Indianapolis,  Ind.  App.  filed  July  8,  1901.  A  modification 
of  No.  698,076. 

698,239.  Tramway  Switch;  J.  H.  V.  Young  and  R.  W.  Barr, 
Akron,  Ohio.    App.  filed  May  29,  1901.  Details. 

698.250.  Rail-Bond;  G.  B.  Blanchard,  Tacoma,  Wash.  App. 
filed  Jan.  13,  1902.  A  laminated  bond  in  which  the  outer  layer 
extends  over  and  embraces  the  end. 

698.251.  Cross-Bond  for  Rails;  G.  B.  Blanchard,  Tacoma, 
Wash.  App.  filed  Jan.  30,  1902.  Flexible  end  pieces  are  attached 
to  the  cross-wire  for  connection  to  each  rail. 

698,259.  Convertible  Car;  H.  W.  Covert,  Waterford,  N.  Y. 
App.  filed  Jan.  7,  1902.  The  panels  slide  upward  and  enter  pockets 
under  the  eaves  of  the  roof,  said  pockets  being  formed  outside  of 
the  vertical  plane  of  the  panel. 

698,305.  Guiding  Device  for  Trolleys;  J.  A.  Miller,  Omaha, 
Neb.    App.  filed  Oct.  30,  1901.  Details. 

698,310.  Brake  for  Railway  Cars;  W.  N.  Mclnnis,  Belvidere, 
N.  J.  App.  filed  Feb.  21,  1901.  A  pair  of  track  shoes,  each 
mounted  on  a  toggle  and  both  operated  by  a  third  toggle. 


PATENT  NO.  698,176 

698,421.  Brake-Shoe  Mechanism;  H.  Tesseyman,  Dayton, 
Ohio.  App.  filed  Jan.  27,  1902.  The  brake  head  is  rigidly  attached 
to  the  brake  hanger,  and  the  shoe  is  of  varying  thickness  through- 
out its  length  to  compensate  for  the  difference  between  the  arcs 
in  which  its  opposite  ends  travel  in  its  movement  toward  the 
center  of  the  wheel. 

UNITED  STATES  PATENTS  ISSUED  APRIL  29,  1902 

698,518.  Adjustable  Roof  or  Cover  for  Tramcars;  F.  Kenning- 
ton,  Leeds,  England.  App.  filed  Jan.  21,  1902.  A  slatted  roof,  like 
the  cover  of  a  roll-top  desk,  arranged  to  be  moved  into  position 
when  desired  and  ordinarily  stored  in  panels  at  the  side. 

698,532.  Trolley  Controller;  P.  D.  Milloy,  Buffalo,  N.  Y.  App. 
filed  March  28,  1901.  A  guide  pulley  over  which  the  rope  is 
looped,  is  subject  to  considerable  movement  under  the  action  of 
a  spring  when  the  latter  is  tripped  by  a  quick  rise  of  the  arm. 
The  movement  draws  the  arm  down. 

698,548.  Track  Suspension  Apparatus;  G.  A.  Owen,  Spring- 
field, Mass.  App.  filed  June  24,  1901.  A  track  on  which  a  con- 
veyor runs,  is  supported  by  posts  and  a  suspension  cable,  each 
connecting  member  having  a  turn-buckle  by  which  the  level  of 
the  track  can  be  adjusted. 


PATENT  NO.  698,876 

698,784.  Car  Brake;  A.  Balon,  Elizabeth,  N.  J.  App.  filed  Nov. 
1,  1901.  An  eccentric  works  between  two  brake-shoes  to  throw 
the  m  simultaneously  against  their  respective  wheels. 
^  698,876.  Bolster  for  Railway  Cars;  C.  Vanderbilt,  N.  Y.  App. 
filed  Oct.  5,  1901.  A  bolster  built  up  of  ordinary  commercial 
channel  beams,  united  together  at  the  middle  by  a  filling  piece, 
which  also  affords  a  socket  for  the  king  bolt,  and  united  at  the  end 
by  blocks  shaped  to  receive  and  secure  together  the  members. 

698,915.  Car  Fender;  M.  F.  Field,  Boston,  Mass.  App.  filed 
July  12,  1900.  The  latch  which  holds  the  fender  in  its  elevated 
position,  is  released  by  manipulating  the  power  controller. 
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698.928.  Bolster;  T.  M.  Gallagher,  Old  Orchard,  Mo.  App. 
filed  Oct.  21,  1901.  A  bolster  consisting  of  a  top,  side  flanges,  a 
central  flange  and  spring  seats  uniting  the  bottom  of  the  flanges 
at  the  ends  of  the  bolster,  all  cast  integral. 

698.929.  Body  Bolster  for  Railway  Cars;  T.  M.  Gallagher,  Old 
Orchard,  Mo.  App.  filed  Dec.  30,  1901.  Consists  of  a  top, 
outer  vertical  ribs  and  an  intermediate  rib  depending  from  the 
top  and  side  bearings  uniting  the  ribs  at  their  lower  edges. 

698,942.  Signal  Station;  J.  W.  Harrison,  Detroit,  Mich.  App. 
filed  March  13,  1901.  A  signal  is  set  to  stop  the  car  at  a  station 
by  the  weight  of  a  would-be  passenger  on  a  tilting  floor  in  the 
station  building. 

698,954.  Car  Fender;  C.  P.  Hulst,  Milwaukee,  Wis.  App.  filed 
Nov.  21,  1901.  Rollers  on  the  front  of  the  fender  are  rotated  in  a 
direction  opposite  to  that  of  the  wheels  of  the  car,  through 
gearing,  so  that  they  will  have  a  tendency  to  lift  an  obstruction  on 
to  the  fender. 

698.978.  Trolley  Wheel;  G.  Loffi,  Norwalk,  Ohio.  App.  filed 
Sept.  7,  1901.  The  flanges  and  tread  are  assembled  on  a  bushing 
and  held  by  two  nuts  threaded  on  to  the  ends  of  the  bushing. 

698.979.  Trolley  Arm  Head;  F.  J.  Ludolph,  Irondequoit,  N.  Y. 
App.  filed  Aug.  31,  1901.  Constructed  to  confine  the  wheel  to  the 
wire. 

698,982.  Switch-Throwing  Device;  P.  Luther,  Allegheny,  Pa. 
App.  filed  Nov.  5,  1901.  A  system  of  levers  in  the  roadway 
adapted  to  be  moved  by  a  projection  from  the  car  to  throw  the 
switch. 

698,986.  Car  Rcplacer;  A.  J.  Michel,  Scranton,  Pa.  App.  filed 
Oct.  18,  1901.  A  block  having  certain  flanges  and  grooves  ar- 
ranged to  direct  a  derailed  wheel  cn  to  the  rail. 

699,060.  Rail-Bond;  F.  B.  Badt  and  G.  M.  Willis,  Chicago,  111. 
App.  filed  Dec.  2,  1901.  The  end  pieces  have  conical  plugs  on 
each  side,  adapted  to  be  driven  toward  each  other  to  spread  the 
end  in  the  cavity  of  the  rail. 

699,119.  Automatic  Signal  for  Electric  Railways;  C.  H.  Storm, 
Waterloo,  la.  App.  filed  Jan.  19,  1901.  The  trolley  wheel  operates 
switches  at  the  ends  of  the  blocks  to  change  the  color  of  the 
lights.  

General  Electric  Stock  Increased 


Stockholders  of  the  General  Electric  Company  who  represented 
185,000  shares  met  at  the  company's  main  office  at  Schenectady 
May  5  and  voted  to  increase  the  capital  stock  by  $19,757,800,  to 
consist  of  197,578  shares  of  common  stock  of  the  par  value  of 
$100  each,  so  that  the  capital  stock  might  be  increased  from  $25,- 
242,200  to  $45,000,000,  to  consist  of  450,000  shares  of  the  par  value 
of  $100  each.  This  new  issue  of  stock  will  be  distributed  among 
the  stockholders  to  restore  the  reduction  made  in  1898,  if  the 
board  of  directors  approves  this  scheme.  The  common  stock  was, 
reduced  in  1898  from  $32,161,000  to  $18,276,000  and  the  preferred 
$2,551,000.  However,  since  that  time  the  common  stock  has  been 
increased  to  $24,784,600  for  the  purpose  of  retiring  $5,298,000  in 
debentures  and  the  $2,551,000  preferred  stock,  of  which  all  except 
a  nominal  amount  was  called  in. 

 +++  

Westinghouse  Acquisition 

The  Westinghouse  Electric  &  Manufacturing  Company  has 
made  an  agreement  with  the  Lorain  Steel  Company  whereby  the 
Westinghouse  Company  acquires  the  electrical  equipment  busi- 
ness of  the  Lorain  Company,  formerly  carried  on  under  the  name 
of  the  Steel  Motor  Company,  at  Johnstown,  Pa.  The  Lorain 
Company  had  devoted  considerable  attention  to  the  development 
or  surface  and  elevated  railway  motors,  and  had  produced  single, 
double  and  quadruple  equipments  for  suburban  and  interurban 
service.  The  acquirement  of  this  business  by  the  Westinghouse 
Company  will  give  that  concern  a  very  material  advantage,  in  view 
of  the  fact  that  the  Lorain  Company  had  only  recently  secured 
several  very  large  orders  for  this  class  of  apparatus.  The  West- 
inghouse management  announces  that  it  will  continue  the  works 
at  Johnstown,  and  not  only  will  the  orders  now  on  hand  be  filled 
from  that  factory  but  they  will  continue  it  and  make  this  a  special 
department  of  their  business.  The  motors  hereafter  shipped  from 
the  Lorain  factory  may  be  supplied  with  nose  spring  suspension, 
covered  by  patents  controlled  by  the  Westinghouse  and  General 
Electric  Companies. 

 ♦♦♦  . 

ENGINEERING  SOCIETIES 


NEW  YORK  RAILROAD  CLUB.— The  last  meeting  of  the 
season  will  be  held  on  May  15,  at  349  Madison  Avenue,  New  York 
City,  at  8  o'clock  p.  m.  This  meeting  marks  the  thirtieth  anni- 
versary of  the  club's  organization,  and  an  illustrated  address  will 
be  given  by  M.  N.  Forney  on  "Reminiscences  of  Half  a  Century." 


Mr.  Forney,  who  was  one  of  the  original  members  of  the  club, 
and  is  now  one  of  its  most  active  and  popular  ones,  has  just 
passed  the  fiftieth  anniversary  of  his  entrance  into  the  mechanical 
field  as  a  shop  apprentice,  and  a  most  enjoyable  evening  is  as- 
sured through  his  kindness  in  consenting  to  recount  some  of  his# 
experiences  to  his  friends. 

 ♦♦♦  

PERSONAL  MENTION 


MR.  W.  H.  TUCKER,  of  Boston,  Mass.,  has  been  elected 
treasurer  of  the  Houston  Electric  Street  Railway  Company,  of 
Houston,  Tex.  Mr.  Tucker  is  a  native  of  Georgia,  but  for  some 
time  he  has  been  connected  with  the  eastern  company  that  now 
controls  the  Houston  Electric  Street  Railway. 

MR.  GEO.  F.  CHAPMAN  has  resigned  as  general  superin- 
tendent of  the  North  Jersey  Street  Railway  Company,  of  Newark, 
N.  J.,  to  become  general  manager  of  the  United  Railways  of 
San  Francisco,  succeeding  Mr.  E.  P.  Vining,  resigned.  Mr. 
Chapman  leaves  the  North  Jersey  Street  Railway  Company 
after  having  been  connected  with  the  company  for  the  last 
twelve  years.  Eight  years  of  this  time  he  was  super- 
intendent of  the  Union  County  division,  and  for  the  last  four 
years  he  has  been  general  superintendent  of  the  entire  system 
controlling  all  lines  in  Newark,  Elizabeth,  Jersey  City  and  the 
Oranges.  Mr.  Chapman,  who  is  about  thirty-eight  years  of  age, 
was  at  one  time  connected  with  the  street  railways  in  Boston. 
Mr.  Chapman  will  be  succeeded  in  New  Jersey  by  Mr.  C.  M. 
Shipman,  formerly  division  superintendent  of  the  Essex  County 
division  of  the  company,  and  Mr.  James  Smith,  superintendent 
of  the  Union  County  division,  has  been  transferred  to  the  Essex 
County  division.  Mr.  George  D.  Leacock,  former  assistant 
superintendent  of  the  Roseville  division,  has  been  appointed 
superintendent  of  the  Union  County  division.  Mr.  J.  A.  Campion, 
former  assistant  superintendent  of  the  South  Orange  division,  has 
been  transferred  to  the  Roseville  division.  Mr.  James 
McDonough,  former  assistant  superintendent  of  the  Springfield 
Avenue  division,  has  been  transferred  to  the  South  Orange  divis- 
ion, and  Mr.  W.  B.  Taylor  has  been  appointed  assistant  superin- 
tendent of  the  Springfield  Avenue  division.  All  these  changes  will 
take  effect  Saturday,  May  10. 

MR.  IRA  A.  McCORMACK  has  resigned  his  position  as  gen- 
eral manager  of  the  Cleveland  Electric  Railway  Company,  of  Cleve- 
land, Ohio,  and  on  Mav  15  will  become  assistant  to  Manager  J. 
N.  Franklin,  of  the  Grand  Central  Station,  of  the  New  York  Cen- 
tral Railroad  in  New  York.  Mr.  McCormack,  under  Mr.  Frank- 
lin, will  have  charge  of  the  entire  operation  of  the  New  York  Cen- 
tral between  the  Grand  Central  Station  and  Mott  Haven,  and 
when  it  is  considered  that  this  is  the  part  of  the  road  for  which 
plans  for  the  installation  of  electricity  to  supplant  steam  as  the 
motive  power  are  being  made,  the  importance  of  the  post  to  which 
he  has  been  appointed  is  apparent.  Not  only  has  Mr.  McCor- 
mack obtained,  in  his  connection  with  the  electric  railway  industry, 
such  knowledge  as  would  thoroughly  fit  him  for  the  duties  he  is 
about  to  assume,  but  his  former  experience  as  trainmaster  and 
assistant  superintendent  of  the  Central  Railroad  some  few  years 
ago,  makes  him  particularly  well  fitted  for  the  new  position. 
Some  twenty-two  years  ago  Mr.  McCormack  entered  railroading 
in  a  minor  capacity,  but  in  1888.  by  ability  alone,  he  had  been 
advanced  to  the  position  of  trainmaster  of  the  West  Shore  Rail- 
road. In  1891  Mr.  McCormack  was  acting  for  the  West  Shore 
Railroad  as  trainmaster,  and  his  next  position  was  with  the  New 
York  Central  Railroad  in  the  important  capacity  already  noted. 
Mr.  McCormack  resigned  from  the  New  York  Central  to  super- 
vise the  equipment  of  the  Chicago  &  Northwestern  Railroad  with 
electric  signals,  and  his  next  position  was  as  trainmaster  of  the 
Lake  Shore  Railroad,  between  Buffalo  and  Cleveland.  It  was 
in  1895  that  Mr.  McCormack  entered  the  street  railway  field, 
accepting  at  that  time  the  superintendency  of  the  eastern  lines  of 
the  Brooklyn  Rapid  Transit  Company.  It  was  not  long,  however, 
before  he  was  appointed  general  superintendent  of  the  entire 
system  of  the  company.  Mr.  McCormack  resigned  from  the 
Brooklyn  Rapid  Transit  Company  to  become  vice-president  and 
managing  director  of  the  Syracuse  Rapid  Transit  Company,  but 
after  a  few  months  at  Syracuse  he  resigned  from  the  company  to 
accept  the  position  of  general  manager  of  the  Cleveland  Electric 
Railway  Company.  Here  Mr.  McCormack  found  a  system  on 
which  there  had  recently  been  a  strike,  and  his  first  work  was  to 
reorganize  the  working  force  of  the  company.  After  this  had 
been  done  he  devoted  his  entire  time  to  the  operating  department. 
Mr.  John  J.  Stanley,  of  Utica,  N.  Y.,  who  was  connected  with  the 
Cleveland  Electric  Railway  before  Mr.  Henry  Everett  and  his 
associates  obtained  contiol  of  the  property,  will  succeed  Mr. 
McCormack.  Mr.  C.  Loomis  Allen,  formerly  of  Syracuse  and 
Lorain,  will  succeed  Mr.  Stanley  as  general  manager  at  Utica. 


May  io,  1902.] 


STREET  RAILWAY  JOURNAL. 


597 


LEGAL  DEPARTMENT 
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Indiana  Three-Cent  Fare  Decision 


The  Indiana  Supreme  Court  on  April  30  handed  down  a  decis- 
ion upholding  the  constitutionality  of  the  act  of  1889,  under  which 
the  present  franchise  of  the  Indianapolis  Street  Railway  Company 
was  granted,  and  decided  adversely  to  Charles  F.  Smith  in  his 
suit  for  damages  against  the  company  for  having  been  ejected 
from  a  car  for  refusing  to  pay  more  than  3  cents  fare. 

The  litigation  involving  the  3-cent  fare  question  began  in  1897, 
after  the  General  Assembly  passed  an  act  providing  that  in  cities 
having  a  population  of  more  than  100,000,  according  to  the  census 
of  1890,  no  street  railway  company  should  be  permitted  to  charge 
more  than  3  cents  per  passenger,  and  severe  penalties  for  violation 
of  the  act  were  incorporated  in  the  law.  The  same  legislature  also 
passed  what  is  known  as  the  New  Act,  fixing  Jan.  18,  1901,  as  the 
time  when  the  franchise  of  the  Citizens'  Street  Railroad  Company 
would  expire,  this  act  being  passed  as  a  result  of  a  decision  made 
by  Judge  Woods,  of  the  Federal  Circuit  Court.  As  soon  as  the 
3-cent  fare  act  passed,  the  Central  Trust  Company,  of  New  York, 
trustee  for  the  mortgage  bondholders  of  the  Citizens'  Company, 
brought  an  injunction  suit  in  the  Federal  court  against  the  city  to 
prevent  the  enforcement  of  the  act.  Judge  Showalter,  of  Chicago, 
heard  the  case  and  decided  that  the  statute  was  invalid,  on  the 
ground  that  it  was  in  violation  of  the  provision  of  the  State  con- 
stitution which  forbids  special  legislation,  claiming  that  as  the  act 
applied  only  to  cities  having  a  population  of  over  100,000  it  could 
apply  only  to  Indianapolis,  and  was  therefore  special  legislation. 

This  decision  occasioned  much  adverse  criticism,  and  a  few 
weeks  later  the  Indiana  State  Supreme  Court,  in  the  case  of  Navin 
vs.  the  City  of  Indianapolis,  gave  a  decision  directly  the  reverse  of 
that  of  Judge  Showalter,  holding  that  the  3-cent  fare  act  was  con- 
stitutional. Judge  Showalter  was  therefore  asked  to  dissolve  the 
injunction  he  had  granted  against  the  city,  on  the  ground  that  the 
Federal  courts  were  bound  to  follow  the  decisions  of  the  State 
courts  on  questions  involving  the  construction  of  the  State  Con- 
stitution. He  refused  to  be  bound  by  the  State  court,  however, 
and  declined  to  dissolve  the  injunction.  The  city  of  Indianapolis 
thereupon  appealed  from  the  decision  to  the  Circuit  Court  of 
Appeals,  at  Chicago,  but  that  court  held  that  it  had  no  juris- 
diction. 

A  street  railway  company  known  as  the  City  Street  Railway 
Company  was  organized  in  1893,  and  litigation  arose  between  it 
and  the  Citizens'  Street  Railway  Company,  the  State  Supreme 
Court  deciding  that  the  Citizens'  Company's  franchise  expired  Jan. 
18,  igoi.the  time  set  in  the  New  Act,  and  that  the  thirty-years  fran- 
chise granted  the  City  Company  in  1893  was  valid  after  that  date. 
In  1899  the  Legislature  passed  the  present  act,  which  in  effect 
repealed  both  the  New  Act  and  the  3-cent  fare  act  in  1897.  It 
authorized  the  city  to  make  a  contract  with  any  company  which 
could  procure  and  surrender  all  the  outstanding  franchises  of  every 
description,  stipulating  that  such  a  contract  should  provide  that 
the  rate  of  fare  should  be  5  cents  for  each  cash  fare  and  that  six 
tickets  for  25  cents  should  be  sold.  On  April  6,  1899,  under  this 
act  the  present  franchise  was  granted  the  Indianapolis  Street  Rail- 
way Company. 

Subsequent  to  the  granting  of  the  franchise  Charles  F.  Smith, 
with  a  view  of  further  testing  the  3-cent  fare  law  of  1897,  boarded 
a  car  on  Washington  Street  and  refused  to  pay  more  than  3  cents 
for  his  fare,  whereupon  he  was  ejected  from  the  car.  He  then 
brought  suit  for  $10,000,  and  the  lower  court  having  decided 
against  him  he  appealed  to  the  Supreme  Court,  and  set  up  the 
claim  that  because  the  act  singled  out  a  particular  corporation 
and  gave  it  the  right  to  charge  over  3  cents  it  was  special  legisla- 
tion and  in  violation  of  the  constitution. 

The  court,  affirming  the  decision  of  the  lower  court,  held  that  it 
was  not  special  legislation.  Judge  Gillett,  who  wrote  the  opinion, 
said,  in  part:  "There  is  nothing  in  the  claim  that  no  other  com- 
pany but  appellee  could  make  a  contract  by  which  it  could  charge 
in  excess  of  3  cents  as  fare;  the  act  was  intended  as  a  readjust- 
ment of  the  whole  street  car  situation  in  Indianapolis,  at  least  as 
applied  to  any  company  entering  into  a  contract  with  the  city  by 
virtue  of  said  act. 

"A  careful  study  of  the  act,"  continued  the  court,  "has  con- 
vinced us  that  its  sole  effect,  in  so  far  as  it  relates  to  the  relations 
of  the  city  to  street  railroad  companies,  was  to  make  it  possible, 
under  specified  limitations,  to  make  a  contract  for  a  street  railroad 


franchise  that  was  not  hampered  by  the  provisions  of  the  so-called 
3-cent  fare  law  of  1897.  In  this  view  it  is  quite  plain  that  the  act 
was  not  a  grant  to  the  appellee,  but  was  merely  a  restoration  to 
the  city  of  its  former  power  to  enter  into  contracts  for  the  grant 
of  street  railroad  franchises." 

This  decision  apparently  ends  the  street  railway  litigation  which 
for  years  has  been  before  the  courts  in  one  shape  or  another.  The 
decision  follows: 

"1.  Held,  that  the  acts  of  1899,  known  as  the  Indianapolis  street 
railway  charter,  does  not  undertake  to  grant  special  privileges  or 
immunities  to  an  existing  corporation,  nor  to  create  a  corporation 
by  special  law,  but  is  constitutional. 

"2.  Held,  that  the  fact  that  a  law  authorizes  a  municipality  to 
make  a  particular  contract,  leaving  it  authority,  under  other  sec- 
tions of  the  law,  to  make  other  contracts,  does  not  make  it  create 
a  monopoly,  even  if  there  is  a  contract  let  without  advertising  or 
competition. 

"3.  Held,  that  said  charter  did  not  grant  any  franchise,  but 
merely  assumed  to  confer  authority  on  the  city  of  Indianapolis  to 
grant  a  franchise. 

"4.  Held,  that  the  General  Assembly  has  power  to  pass  local 
laws  where  not  forbidden  by  the  constitution." 



NEW  YORK.— Res  Gestae— Declarations. 

Declaration  of  a  person,  made  while  looking  from  the  window 
of  a  house,  having  a  tendency  only  to  corroborate  his  testimony 
that  he  then  saw  a  street  railway  accident,  is  not  admissible  as 
part  of  the  res  gesta^  of  the  accident. — (Ehrhard  vs.  Metropolitan 
St.  Ry,  Co.,  74  N.  Y.  Suppl.,  551.) 

NEW  YORK. — Street  Railways — Personal  Injuries — Vehicles 
— Evidence — Inevitable  Accident — Contributory  Negligence. 

1.  Plaintiff,  a  boy  about  fifteen  years  old,  while  riding  with  his 
feet  hanging  down  on  the  rear  end  of  a  truck  being  driven  on  a 
street  railway  track,  and  followed  by  one  of  the  defendant's  cars, 
was  injured  by  his  leg  being  struck  by  the  car.  Plaintiff  testified 
that  when  the  car  was  about  25  ft.  away  the  bell  was  sounded,  and 
that  he  started  to  lift  his  leg  when  the  car  was  about  10  ft.  away; 
that  the  car  was  proceeding  at  full  speed,  and  was  about  20  ft.  or 
30  ft.  away  when  the  driver  of  the  truck  started  to  pull  his  horses 
out  of  the  track.  The  driver  of  the  truck,  corroborated  by  other 
witnesses,  testified  that  as  he  pulled  his  team  out  of  the  track  one 
of  the  horses  slipped  and  fell,  and  a  couple  of  seconds  thereafter 
the  car  struck  the  truck.  There  was  testimony  that  the  car  was 
proceeding  slowly.  Plaintiff  testified  that  the  horse  did  not  fall 
until  after  the  wagon  was  struck.  Held,  that  it  was  not  error  for 
the  court  to  fail  to  declare  the  accident  unavoidable,  but  that  it 
properly  submitted  the  issue  of  negligence  to  the  jury,  with  the 
instruction  that,  if  they  believed  the  accident  unavoidable,  the  boy 
could  not  recover. 

2.  Plaintiff's  contributory  negligence  was  for  the  jury. — (Se- 
letsky  vs.  Third  Ave.  Ry.  Co.,  74  N.  Y.  Suppl.,  518.  ) 

NEW  YORK.— Street  Railroads— Injury  to  Traveler  on  Track 
— Evidence. 

Plaintiff's  intestate  was  run  over  and  killed  by  defendant's  street 
car,  and  this  action  was  brought  on  the  theory  that  such  intestate 
was  lying  on  or  near  the  track  in  an  unconscious  condition  when 
struck,  and  that  the  defendant  was  negligent  in  running  its  car 
at  an  excessive  rate  of  speed  and  in  failing  to  discover  the  de- 
ceased. Deceased,  while  somewhat  intoxicated,  alighted  from 
another  car,  about  a  quarter  of  an  hour  before  the  accident,  near 
the  place  thereof,  but  there  was  no  evidence  as  to  the  rate  of 
speed  of  the  car  which  struck  him,  or  that  he  was  lying  in  an 
unconscious  condition  on  or  near  the  track.  Held,  that  the  evi- 
dence was  insufficient,  and  plaintiff's  recovery  properly  denied. — 
(Mathison  vs.  Staten  Island  Midland  R.  Co.,  72  N.  Y.  Suppl.,  954.) 

PENNSYLVANIA.— Street  Railway— Injury  to  Cyclist— Con- 
tributory Negligence. 

1.  The  dominant  right  to  the  use  of  street  railway  tracks  is  in 
the  company,  ami  must  be  deferred  to  by  all  the  public  having  a 
right  to  cross,  and  they  must  use  ordinary  prudence  to  ascertain 
whether  the  owner  of  the  track  is  about  to  use  it. 

2.  A  cyclist  is  bound  to  look  and  listen  just  before  crossing 
street  railway  tracks,  and  is  guilty  of  contributory  negligence  if 
he  fails  to  do  so. 

3.  In  a  suit  against  a  street  railway  company  for  killing  a 
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cyclist  of  mature  years  crossing  its  tracks  there  was  evidence  that 
the  car  was  going  at  a  high  rate  of  speed.  Plaintiff's  witnesses, 
including  decedent's  son,  who  was  riding  with  him,  testified  that 
the  car  was  50  ft.  to  75  ft.  away  when  decedent  attempted  to  cross. 
He  had  then  171/?.  ft.  to  go  to  entirely  clear  both  tracks  and  place 
himself  outside  the  running  board  on  the  far  side  of  the  car,  and 
was  moving  at  from  10  ft.  to  15  ft.  per  second.  Several  of  plain- 
tiff's witnesses  testified  that  they  were  afraid  the  car  would  strike 
him!  Held,  that,  even  if  decedent  looked  to  see  if  a  car  was  com- 
ing, he  was  negligent  in  crossing.— (McCracken  vs.  Consolidated 
Traction  Co.,  50  Atl.  Rep.,  830.) 

PENNSYLVANIA.— Action  for  Death— Elements  of  Dam- 
ages. 

In  an  action  for  death,  evidence  as  to  profits  of  deceased  in  a 
partnership  business,  and  that  he  furnished  money  in  considerable 
amounts  to  his  family,  is  not  admissible  as  bearing  on  the  dam- 
ages they  sustained  by  his  death.— (McCracken  vs.  Consolidated 
Traction  Co.,  50  Atl.  Rep.,  832.) 

PENNSYLVANIA.— Street  Railways— Negligence— Evidence. 

Where  a  child  two  years  old  was  walking  on  a  street  car  track 
toward  a  car  approaching  on  an  adjoining  track,  and  crossed  over 
on  to  such  track  about  two  car  lengths  in  front  of  the  car,  and  was 
run  down,  there  being  nothing  to  obstruct  the  view  of  the  motor- 
man,  a  finding  that  he  was  negligent  is  justified— (Jones  et  al.  vs. 
United  Traction  Co.,  50  Atl.  Rep.  826.) 

PENNSYLVANIA.—  Street  Railways  —  Negligence  —  Parent 
and  Child — Evidence. 

Where  a  child  two  years  old  was  in  the  front  room  of  her 
father's  house,  in  charge  of  a  sister  of  fifteen  years,  who  was 
scrubbing  the  walk  in  front,  and  while  such  sister  went  around  the 
house  for  a  pail  of  water  the  child  went  out  on  to  a  street  car 
track,  and  was  run  into  by  a  car,  the  question  of  the  parents'  neg- 
ligence in  permitting  such  escape  of  the  child  is  for  the  jury. — 
(Jones  et  al.  vs.  United  Traction  Co.,  50  Atl.  Rep.,  827.) 

NEW  YORK.— Appeal— Resettlement  of  Case— Exceptions 
after  Verdict. 

Though  the  practice  of  taking  exceptions  after  verdict  should 
not  be  encouraged  where  the  parties  have  assented  to  such  a 
course  in  respect  to  the  numbers  of  plaintiff's  requests  to  which 
defendants  desire  to  except,  a  motion  to  resettle  the  case  so  as 
to  allow  the  correction  of  the  number  of  such  requests  should  be 
granted.— (Sternfels  vs.  Metropolitan  St.  Ry.  Co.  et  al.,  74  N.  Y. 
Suppl.,  571.) 

NEW  YORK.— Action  for  Negligent  Death— Damages. 

Where  the  plaintiff's  intestate,  in  an  action  for  negligent  death, 
was  a  longshoreman  and  fruit  vender,  at  the  time  of  his  death 
engaged  in  keeping  a  fruit  and  vegetable  stand,  in  which  his  wife 
assisted  him,  and  it  did  not  appear  that  the  business  was  discon- 
tinued at  intestate's  death,  a  verdict  for  $27,306  was  excessive. — 
(Scarpati  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y.  Suppl.,  499.) 

NEW  YORK. —  Personal  Injury  —  Instruction  —  Witnesses  — 
Failure  to  Call — Inference. 

1.  Instruction  that  plaintiff  may  recover  if  "hurt"  is  sufficient 
to  authorize  recovery  for  mental  pain  as  well  as  physical  pain. 

2.  Where  plaintiff  claims  an  injury  to  her  nervous  system,  and 
defendant  has  shown  by  plaintiff  that  before  the  accident  she 
visited  certain  physicians,  and  has  introduced  testimony  of  a  per- 
son who  accompanied  her  as  to  her  demeanor,  and  statements 
made  by  the  physicians,  warranting  an  inference  that  long  before 
the  accident  she  was  suffering  from  similar  nervous  impairment, 
and  a  finding  that  she  was  not  physically  normal,  defendant's 
omission  to  call  the  physicians  as  witnesses,  on  the  chance  of 
plaintiff  waiving  her  privilege  as  to  their  testifying,  does  not 
authorize  an  instruction  that  such  omi-sion  requires  an  inference 
against  defendant. — Pronk  vs.  Brooklyn  Heights  Ry.  Co.,  74  N.  Y. 
Suppl.,  375.) 

NEW  YORK. — Contributory  Negligence — Burden  of  Proof — 
Street  Cars — Injury  to  Passenger — Negligence — Sufficiency  of 
Evidence. 

1.  In  an  action  for  personal  injuries  the  burden  is  on  the  plain- 
tiff to  show  affirmatively  that  his  own  negligence  did  not  con- 
tribute to  the  accident  complained  of. 

2.  Plaintiff's  intestate,  who  was  a  passenger  on  defendant's 
street  car,  left  his  seat  as  the  car  was  about  to  enter  a  33-degree 
curve,  and  went  out  on  the  front  platform,  from  which  he  fell. 
One  witness  stated  that  the  car  was  running  20  miles  per  hour, 
and,  when  it  struck  the  curve,  deceased  was  lifted  from  his  feet, 
and  thrown  over  a  chain  3^  ft.  high  across  the  entrance  to  the 
platform.  Witness  was  about  1400  ft.  distant.  The  evidence  was 
overwhelming  that  there  was  no  chain  on  the  car.  The  motor- 
man  stated  that  his  first  knowledge  of  deceased's  presence  on  the 
platform  was  when  the  car  was  entering  the  curve,  when  he  saw 
him  lift  his  hand  as  if  for  a  signal;  that  about  this  time  witness 
threw  off  the  power,  and  deceased  at  the  same  moment  opened 


the  gate  across  the  entrance,  and  stepped  down  on  the  car  step; 
that  witness  warned  him,  but  he  did  not  stop,  and  stepped  down 
into  the  street.  This  witness  said  the  car  was  running  about  15 
miles  per  hour,  and  others,  who  were  passengers,  placed  it  at  from 
10  miles  to  1  s  miles  per  hour,  and  none  of  them  seemed  to  think 
the  car  was  going  too  fast.  Held,  that  the  evidence  was  in- 
sufficient to  sustain  a  verdict  based  upon  any  negligence  of  de- 
fendant.—(Bruce  vs.  Brooklyn  Heights  Ry.  Co.,  74  N.  Y.  Suppl, 
324-) 

NEW  YORK.— Street  Railway— Condition  of  Car — Assumption 
of  Risk — Damages — Permanent  Injury — Evidence. 

1.  Defendant's  cars  were  so  arranged  that  at  the  end  of  a  line, 
and  before  starting  back,  it  was  necessary  to  raise  a  bar  and  lower 
a  step  on  one  side  of  the  car.  Plaintiff  was  at  the  end  of  the  line 
when  a  car  arrived,  and  attempted  to  get  on  before  the  step  was 
lowered,  and  as  it  was  lowered  it  struck  his  knee.  He  was  ac- 
customed to  taking  the  car  at  that  point,  and  knew  that  the  step 
must  be  lowered,  but  did  not  notice  that  it  was  not  lowered  until 
it  struck  him.  Held,  that  he  took  the  risk  of  an  injury  incident  to 
the  condition  of  the  car  when  he  attempted  to  board  it. 

2.  Where  the  complaint  alleged  that  by  the  negligence  of  a 
street  railway  company  plaintiff  received  a  fracture  of  the  kneecap, 
which  disabled  him  for  four  months,  but  did  not  allege  that  such 
injury  was  permanent,  it  was  errcy  to  receive  evidence  of  and  to 
award  damages  for  a  permanent  injury. — (Clark  vs.  Metropolitan 
St.  Ry.  Co.,  74  N.  Y.  Suppl.,  267.) 

NEW  YORK.— Street  Cars — Personal  Injuries — Contributory 
Negligence — Failure  to  Ring  Bell. 

1.  Where  a  passenger  got  off  a  street  car  on  a  rainy,  foggy 
night,  waited  for  a  truck  on  the  opposite  track  to  pass  by,  and 
then  stepped  on  the  track,  and  was  immediately  struck  by  a  car 
going  in  the  opposite  direction,  he  was  guilty  of  contributory  neg- 
ligence, though  he  testified  that  he  did  not  see  the  car  coming. 

2.  The  failure  of  a  motorman  on  a  street  car  to  ring  a  bell  on 
approaching  a  crossing,  where  a  car  on  the  other  track  had  just 
discharged  passengers,  would  not  justify  a  finding  of  negligence 
where  his  car  was  immediately  behind  a  truck,  and  there  was  no 
reason  for  him  to  suppose  that  any  one  would  step  in  front  of  the 
car  when  it  was  plainly  visible. — (Johnson  vs.  Third  Ave.  R.  Co., 
74  N.  Y.  Suppl,  599-) 

NEW  YORK.— Elevated  Road— Restraining  Operation— Re- 
moval of  Annoyance — Evidence — Competency — Condemning  In- 
jured Property — Damages — Speculative  Evidence. 

1.  In  a  suit  to  restrain  defendants  from  operating  an  elevated 
steam  railroad  in  front  of  plaintiff's  premises,  a  resolution  of  the 
stockholders  authorizing  the  issue  of  additional  stock,  and  direct- 
ing the  proceeds  to  be  used  to  change  the  motive  power  to  elec- 
tricity, was  incompetent  to  prove  that  the  company  was  actually 
engaged  in  changing  the  motive  power  so  as  to  obviate  some  of 
the  injurious  effects. 

2.  In  a  suit  to  restrain  defendants  from  operating  an  elevated 
steam  railway  in  front  of  plaintiff's  premises,  the  injunction  issued, 
but  was  made  inoperative  if  within  a  reasonable  time  defendants 
paid  for  the  value  of  the  right  to  operate  the  road;  the  amount  to 
be  paid  being  based  on  the  assumption  that  the  road  would  still 
be  operated  by  steam.  There  was  proof  that  defendants  were  con- 
structing a  plant  which  would  enable  them  to  run  by  electricity, 
but  no  evidence  when  it  would  be  in  operation,  or  just  what  the 
proposed  plant  was,  how  it  was  to  be  operated,  or  that  it  would 
cause  any  materially  different  operation  of  the  road.  Held,  in- 
sufficient to  show  that  any  of  the  causes  contributing  to  plaintiff's 
injury  would  be  discontinued,  so  as  to  lessen  the  award  of  dam- 
ages. 

3.  Testimony  of  defendant's  engineer  as  to  the  effect  on  the 
alleged  annoyance  of  the  alleged  change  to  electricity  was  properly 
excluded  as  too  speculative,  and  not  justified  by  competent  evi- 
dence as  to  the  nature  of  the  proposed  new  system. — (Laue  vs. 
Metropolitan  El.  Ry.  Co.  et  al,  74  N.  Y.  Suppl,  595.) 

NEW  YORK. — Wrongful  Death — Excessive  Damages. 

In  an  action  for  damages  for  the  death  of  a  boy  twelve  years 
old,  who  earned  $3  a  week,  which  he  turned  over  to  his  mother,  a 
verdict  for  $12,000  in  favor  of  the  plaintiff  is  excessive,  and  should 
be  reduced  to  $7,500. — (McDonald  vs.  Metropolitan  St.  Ry.  Co., 
74  N.  Y.  Suppl,  367.) 

NEW  YORK. — Street  Railways — Negligence — Injury  at  Cross- 
ing— Contributory  Negligence — Evidence — Question  for  Jury — 
Evidence — Incompetency — Failure  to  Object. 

1.  Where  plaintiff,  in  an  action  against  a  street  railway  for  in- 
juries at  a  crossing,  was  nine  years  of  age,  and  testified  that  she 
looked  both  ways  while  near  the  gutter  at  the  crossing,  and,  see- 
ing a  car  about  170  ft.  distant,  proceeded  at  a  fast  walk  across  the 
street,  there  was  sufficient  evidence  to  take  the  question  of  con- 
tributory negligence  to  the  jury. 

2.  The  question  of  error  in  the  admission  of  evidence  will  not 
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be  considered  on  appeal  when  the  alleged  incompetent  evidence 
was  not  objected  to  at  the  trial,  and  no  exceptions  were  taken  to 
references  thereto  by  counsel  in  argument  and  the  court  in  the 
charge. — (Dorsch  vs.  Brooklyn  Heights  Ry.  Co.,  74  N.  Suppl., 
257-) 

NEW  YORK.— Street  Railroads — Contributory  Negligence — 
Negligence — Evidence — Sufficiency — Negligence — Guarding  Ex- 
cavation— Liability  of  Contractor — Instruction — Pleading — Alle- 
gations —  Injuries  —  Damages — Future  Suffering — Instructions — 
Excessive  Damages. 

1.  In  an  action  against  a  street  railroad  company  for  injuries 
sustained  by  a  passenger  by  stepping  into  a  trench  when  alighting 
from  a  car  in  the  night  time,  plaintiff  having  testified  that  no 
warning  was  given  her  by  the  conductor  or  anyone,  and  that  she 
did  not  see  the  ditch,  or  any  rope  or  red  lights,  such  as  usually 
used  about  excavations,  the  question  of  whether  plaintiff  was 
guilty  of  contributory  negligence  was  for  the  jury. 

2.  Where  a  street  railroad  company  had  caused  a  trench  to  be 
excavated  in  a  street,  such  trench  being  bridged  over  at  cross- 
walks, and  a  car  stopped  in  the  night  time  at  such  a  point  that  a 
passenger  alighting  stepped  into  the  trench,  the  passenger  not 
having  been  warned  by  the  conductor,  in  an  action  for  the  injuries 
the  jury  were  warranted  in  finding  negligence,  either  in  stopping 
the  car  opposite  the  open  trench  or  in  not  properly  guarding  the 
trench. 

3.  Where  a  street  railroad  company  contracts  with  one  to  make 
an  excavation  in  a  street  near  its  tracks,  while  the  company  is  not 
liable  for  the  negligence  of  the  contractor,  it  owes  a  duty  to  the 
public  to  exercise  care  to  guard  the  excavation. 

4.  Where  one  having  a  contract  for  the  excavation  of  a  trench 
along  the  side  of  a  street  railway  track  bridged  the  trench  at  cross- 
walks, and  at  night  protected  the  trench  only  by  ropes  and  lights, 
which  were  stretched  on  the  sidewalk  of  the  trench,  it  could  not 
be  said  as  a  matter  of  law  that  the.  contractor  had  discharged  his 
entire  duty  in  covering  the  trench,  and  leaving  the  safety  of  pas- 
sengers desiring  to  alight  to  depend  on  the  accuracy  of  the  motor- 
man's  judgment  in  stopping  the  car  opposite  the  bridge. 

5.  Where  a  street  railroad  contracted  with  one  to  excavate  a 
trench  beside  its  track,  and  the  contractor  constructed  bridges 
over  the  trench  at  crosswalks,  but  a  passenger  alighting  at  night 
from  a  car  which  did  not  stop  beside  the  bridge  stepped  into  the 
trench  and  was  injured,  and  it  was  a  question  whether  there  were 
any  lights  about  the  trench,  in  an  action  against  the  railroad  com- 
pany and  the  contractor  it  was  prejudicial  error,  as  against  the 
contractor,  to  reluse  to  charge  that  the  contractor  was  not  bound 
to  exercise  care  to  prevent  those  stepping  off  a  car  from  stepping 
into  the  trench,  if  he  had  provided  proper  bridges  for  passengers 
to  alight  on. 

6.  Where,  in  an  action  for  personal  injuries,  the  complaint 
alleged  that  plaintiff's  ankle  and  wrist  were  sprained,  and  that  she 
received  bruises  about  her  body  and  limbs,  "and,  as  she  is  in- 
formed, injuries  of  an  internal  nature,  which  may  be  permanent," 
the  allegations  of  the  complaint  were  sufficiently  broad  to  include 
injuries  to  plaintiff's  womb. 

7.  Where,  in  an  action  for  injuries,  plaintiff  testified  that  from 
the  moment  of  the  accident  she  had  suffered  pain,  such  as  she  had 
never  experienced  before,  and  physicians  testified  that  she  was' 
suffering  with  a  difficulty  with  the  womb,  which  caused  such 
pain,  the  evidence  was  sufficient  to  warrant  an  inference  that  the 
pain  spoken  of  by  her  emanated  from  the  difficulty  testified  to  by 
the  physicians,  and  that  the  trouble  resulted  from  the  accident. 

8.  In  an  action  for  injuries,  evidence  of  physicians  that  they 
found  plaintiff  suffering  with  a  difficulty  which  should  be  relieved 
by  an  operation,  and  of  one  that  the  treatment  was  required,  and 
of  another  that  it  was  proper,  it  appearing  that  without  such  opera- 
tions the  pain  suffered  by  plaintiff  would  continue  indefinitely,  was 
competent. 

9.  In  an  action  for  injuries  sustained  by  plaintiff,  an  instruction 
that  plaintiff  was  not  entitled  to  recover  for  any  future  pain  or  suf- 
fering was  more  favorable  than  warranted. 

10.  Where,  in  an  action  for  injuries,  physicians  testified  that 
plaintiff  was  suffering  with  a  difficulty  which  should  be  relieved 
by  an  operation  such  evidence  could  not  be  regarded  as  erroneous, 
it  appearing  that  the  court  charged  more  favorably  to  defendant 
than  the  circumstances  warranted,  to  the  effect  that  there  could  be 
no  recovery  for  any  future  pain  or  suffering. 

11.  In  an  action  by  a  married  woman,  twenty-nine  years  old, 
for  injuries  which  had  caused  her  to  suffer  much  pain  for  nearly 
two  years  and  one-half  prior  to  the  trial,  a  verdict  for  $3,000  was 
not  excessive. —  (Wolf  vs.  Third  Ave.  Ry.  Co.  et  al.,  74  N.  Y. 
Suppl.,  336.) 

NEW  YORK.— Railroads— Injury  to  Persons  on  Track— De- 
gree of  Care — Defendant's  Negligence — Question  for  Jury — Con- 
tributory Negligence — Question  for  Jury. 


1.  An  elevated  railroad  company  owes  to  the  employee  of  a 
switch  company  which  is  putting  in  a  switch  system  on  its  tracks 
the  exercise  of  such  care  to  avoid  injuring  him  as  a  man  of  ordi- 
nary experience  and  prudence  would  exhibit  under  like  circum- 
stances. 

2.  Plaintiff's  intestate,  an  employee  of  the  switch  company  put- 
ting in  a  switch  system  for  defendant  railroad  company,  was  killed 
by  defendant's  engine.  Evidence  examined,  and  held,  that  the 
question  of  defendant's  exercise  of  due  care  to  avoid  the  accident 
was  for  the  jury. 

3.  Plaintiff's  intestate,  an  employee  of  the  switch  company  put- 
ting in  a  switch  system  for  defendant  railroad  company,  was  killed 
by  defendant's  engine.  Evidence  examined,  and  held,  that  the 
question  of  intestate's  contributory  negligence  was  for  the  jury. — 
(Wells  vs.  Brooklyn  Heights  Ry.  Co.,  74  N.  Y.  Suppl.,  196.) 

NEW  YORK. — Carriers — Ejection  of  Passenger — Refusal  of 
Fare — Instructions. 

In  an  action  against  a  railroad  company  for  death  resulting  from 
the  ejection  of  plaintiff's  intestate  for  refusing  to  pay  his  fare, 
though  the  court  charged  that,  if  a  passenger  refused  to  pay  his 
fare,  the  conductor  could  then  employ  as  much  force  as  was  neces- 
sary to  effect  his  removal,  using  no  violence  and  committing  no 
unnecessary  injury,  its  refusal  to  further  charge  that  "if,  however, 
the  passenger  refused  to  comply,  and  an  injury  happens,"  the  com- 
pany was  not  responsible,  was  error,  necessitating  reversal  of 
plaintiff's  judgment.— (McCullen  vs.  New  York  &  N.  S.  Ry.  Co., 
74  N.  Y.  Suppl,  209.) 

NEW  YORK. — Street  Railway — Personal  Injury — Contribu- 
tory Negligence. 

Where  plaintiff,  intending  to  cross  a  street  railway  track,  looked 
along  the  track  as  he  left  the  sidewalk,  and  again  when  halfway 
to  the  track,  without  seeing  a  'lighted  car,  with  headlight,  ap- 
proaching at  the  rate  of  7  miles  an  hour — there  being  nothing  to 
obstruct  his  view — stepped  on  the  track,  and  was  struck  by  such 
car,  the  injuries  resulted  from  his  own  negligence. — (Madigan  vs 
Third  Ave.  Ry.  Co.,  74  N.  Y.  Suppl.,  143.) 

NEW  YORK. — Witnesses — Privileged  Communication — Phy- 
sician— Rules  of  Hospital. 

1.  Under  Code  Civil  Proc.,  sec.  834,  providing  that  no  phy- 
sician shall  disclose  any  information  which  he  acquired  in  at- 
tending a  patient  which  was  necessary  to  enable  him  to  act  in  his 
professional  capacity,  where  plaintiff  claimed  that  he  was  injured 
by  driving  into  a  hole  in  the  street  near  defendant's  railroad  track, 
the  surgeon  who  attended  him  should  be  permitted  to  answer  the 
question,  "Did  the  plaintiff  state  to  you  in  the  hospital  ambulance 
that  he  had  slipped  from  his  wagon  while  trying  to  get  on  to  it, 
and  that  the  wagon  ran  over  him?"  since  such  statement  could 
have  no  bearing  on  the  treatment  of  plaintiff  by  such  surgeon. 

2.  Where  the  rules  of  a  hospital  require  the  house  surgeon,  on 
receiving  a  patient  who  has  been  injured  by  an  accident,  to  ascer- 
tain how  the  accident  happened,  statements  made  by  a  patient  in 
compliance  with  such  rules  are  privileged. —  (Griebel  vs.  Brooklyn 
Heights  Ry.  Co.,  74  N.  Y.  Suppl.,  126.) 

NEW  YORK. — Change  of  Venue — Time  for  Moving  Therefor 
— Motion  not  Barred  by  Former  Order. 

1.  Under  Code  Civil  Proc.,  sec.  984,  requiring  an  action  to  be 
tried  in  the  county  in  which  one  of  the  parties  resided  at  the  com- 
mencement thereof,  change  of  venue  was  improperly  denied  the 
defendant  where  three  affidavits,  showing  that  defendant  was  not 
a  resident  of  the  county,  and  did  not  own  property  therein,  and 
that  plaintiff  was  not  a  resident  of  the  county  at  the  commence- 
ment of  the  action,  were  read  in  support  of  the  motion,  though 
plaintiff's  attorney  made  affidavit  on  information  and  belief  that 
plaintiff  was  a  resident  of  such  county,  but  not  alleging  the  source 
of  the  information. 

2.  Code  Civil  Proc,  sec.  986,  requires  a  defendant  desiring 
change  of  venue  to  serve  a  demand  therefor  with  his  answer,  and, 
if  the  plaintiff  does  not  serve  his  written  consent  within  five  days 
after  service,  the  defendant's  attorney  may,  within  ten  days  after 
that,  serve  notice  of  motion  to  change  the  place  o;  trial.  Section 
798  prescribes  that,  when  a  notice  must  be  given  or  paper  served 
within  a  specified  time  before  an  act  is  to  be  done,  double  the  time 
specified  is  allowed  if  service  is  made  by  mail.  Held,  that  a  mo- 
tion for  change  of  place  of  trial  made  on  Oct.  7,  1901,  was  made 
in  time  when  the  service  of  the  demand  for  such  change,  with  the 
answer,  was  made  by  mail  on  Oct.  6,  and  Oct.  6  fell  on  Sunday, 
which  was  excluded  by  Laws  1892,  chap.  677,  sec.  27. 

3.  A  motion  for  a  change  of  place  of  trial  is  not  barred  by  an 
order  requiring  the  plaintiff  to  disclose  his  address  made  on  the 
hearing  of  an  order  to  show  cause  why  plaintiff  should  not  make 
such  disclosure,  or,  in  default  thereof,  why  an  order  would  not  be 
made  changing  the  place  of  trial. —  (Binder  vs.  Metropolitan  St. 
Ry.  Co.,  74  N.  Y.  Suppl.,  54.) 


6oo 


STREET  RAILWAY  JOURNAL. 

FINANCIAL  INTELLIGENCE 


[Vol.  XIX.    No.  19. 


THE  MARKETS 


The  Money  flarket 

Wall  Street,  May  7,  1902. 
Conditions  in  the  money  market  have  been  very  much  disturbed 
by  the  collapse  of  the  so-called  Webb-Meyer  Syndicate  at  the  close 
of  last  week.  Local  bankers,  according  to  all  accounts,  were  not 
badly  hit,  but  they  evidently  determined  to  improve  the  opportunity 
to  weed  out  some  of  their  highly  speculative  collateral  and  to  serve 
notice  upon  manipulators  and  their  agents  that  they  could  expect 
no  further  help  for  their  ventures.  The  sudden  calling  of  loans  for 
these  purposes  forced  rates  up  to  15  per  cent  last  Thursday,  and 
to  20  per  cent  the  day  before  yesterday.  Large  sums  were  taken 
by  anxious  borrowers  between  these  figures.  But  as  everyone 
realizes  these  excessive  rates  were  not  warranted  by  the  general 
conditions  of  the  money  market,  and  they  will  probably  not  be  re- 
peated again.  A  decided  relaxation,  in  fact,  took  place  yesterday. 
The  "squeeze"  in  money  has  not  been  without  some  important 
offsets.  It  has  caused  a  reaction  in  the  foreign  exchange  market, 
postponing  gold  exports  when  they  were  almost  certain;  it  has 
attracted  increased  supplies  of  currency  from  the  interior,  and  it 
has  reduced  loans  and  liabilities  by  inducing  liquidation  on  the 
Stock  Exchange.  For  these  several  reasons  the  position  of  the 
local  banks  ought  to  show  improvement  in  their  next  report,  as 
compared  with  last  Saturday,  when  surplus  reserve  decreased  nearly 
$2,000,000.  The  causes  for  last  week's  $10,700,000  loan  expansion 
were  largely  of  a  special  nature,  representing,  for  the  most  part, 
advances  to  the  promoters  of  one  or  two  large  issues  of  new  capital. 
At  the  same  time,  while  lawful  money  biddings  increased  $1,400,- 
000,  large  sums  were  paid  over  to  the  Treasury  against  bond- 
security  redemption  which  will  not  be  repeated  this  month.  The 
money  outlook,  as  a  whole,  is  somewhat  uncertain,  owing  to  the 
probability  that  gold  exports  will  be  resumed  as  soon  as  the  local 
money  market  returns  to  a  normal  condition.  But  the  present 
rates  of  10  per  cent  for  call  and  6  per  cent  for  time  loans  are,  of 
course,  wholly  artificial  and  temporary. 

The  Stock  Market 

The  collapse  of  the  group  of  minor  stocks  on  the  Stock  Exchange 
and  curb,  known  as  the  Webb-Meyer  properties,  caused  only 
temporary  disturbance  in  the  general  market.  The  episode  was 
chiefly  important,  as  it  showed,  on  the  one  hand,  the  determination 
of  the  banks  to  check  unwise  and  excessive  manipulation,  and,  as 
it  brought  out  again,  on  the  other,  the  strength  of  the  forces  now 
upholding  security  prices.  Practically  the  universal  comment  made 
upon  the  whole  experience  is  that  the  market  stood  the  strain  ex- 
ceedingly well,  proving  that  stocks  were  held  still  in  strong  hands, 
and  that  the  dangers  of  a  collapse  like  that  of  a  year  ago  did  not 
exist  in  the  present  situation.  Wall  Street  has,  furthermore,  had 
the  chance  to  observe, what  it  so  often  has  before  duringthe  spring 
and  recent  winter,  that  securities  may  recover  or  rise  just  as 
easily  by  reason  of  a  small  supply  as  by  reason  of  a  large  demand. 
The  various  cliques  of  professional  speculators  who  have  con- 
ducted the  manipulation  of  the  last  six  weeks  were  shrewd 
enough  to  recognize  this  fact  at  the  outset.  They  had  scant  hopes 
of  attracting  a  big  public  buying  movement,  but  they  reckoned 
confidently  upon  the  tenacity  of  holders  of  securities,  when  to  sell 
might  mean  the  loss  of  a  controlling  interest  in  one  or  another 
corporation,  or  else,  in  the  case  of  smaller  investors,  when  it 
meant  there  was  no  better  way  of  employing  their  money.  It  has 
been  easy  under  these  circumstances  for  speculators  with  abundant 
capital  and  plenty  of  courage  to  put  up  prices  at  different  times  high 
enough  to  allow  sales  for  substantial  profits.  This  has  been  the 
scheme  of  operations  during  the  last  month,  and,  for  aught  that 
can  be  seen  now,  this  will  continue  to  be  the  scheme  for  a  while 
yet  to  come.  The  indifference  of  the  market  to  brokerage  failures 
and  exorbitant  money  rates  is  a  phenomenon  which  easily  fits 
in  with  the  same  analysis.  Meanwhile,  however,  railroad  earnings 
are  increasing  even  in  the  Southwest,  where,  during  the  winter 
months,  they  were  falling  off  heavily,  and  the  crop  outlook  has  been 
greatly  improved  by  copious  rainfall  throughout  the  whole  pro- 
ducing region. 

The  local  traction  shares  have  done  nothing  more  than  follow  the 
course  of  the  general  speculation.  A  decision  in  the  franchise  tax 
matters  seems  probable  duringthe  latter  half  of  this  month,  and  the 
Manhattan  Elevated's  report  for  the  March  quarter  will  come  out 
very  soon  after  this  writing.  But  apart  from  these  there  are  no 
influences  of  a  special  nature  for  operators  in  the  traction  shares 
to  go  by.  The  advance  in  Brooklyn  Rapid  Transit  to  72  last 
week  was  mostly  manipulation,  and  it  was  checked  summarily  by 


the  sudSfen  weakness  in  the  general  market  at  the  week's  close.  But 
a  renewal  of  operations  for  the  rise  is  a  quite  probable  occurrence. 
Manhattan  appeared  to  have  been  well  bought  on  the  decline,  and 
offerings  at  the  low  figures  were  extremely  light.  Metropolitan 
shows  both  liquidation  and  fresh  investment  buying,  the  latter  com- 
ing from  people  who  have  faith  that  the  7  per  cent  dividend  will 
be  steadfastly  maintained. 

Philadelphia 

The  important  developments  in  Philadelphia  are  the  ratification 
by  the  Union  Traction  stockholders  of  the  lease  of  the  company 
to  the  new  Philadelphia  Rapid  Transit  Company  and  the  adoption 
at  the  same  time  of  a  resolution  authorizing  the  directors  to  issue 
$1,500,000  fifty-year  4  per  cent  collateral  trust  bonds  secured  by 
deposit  of  35,000  shares  of  the  common  stock  of  the  Hestonville, 
Mantua  &  Fairmount  Passenger  Railway  Company.  This  bond 
issue  will  be  used  to  take  up  the  present  floating  debt  of  the 
Union  Traction.  The  approval  of  the  lease  had  been  so  gen- 
erally discounted  that  the  market  for  Union  Traction  shares  was 
not  affected  by  the  announcement.  After  a  brief  rise  to  44  the 
quotation  quickly  relapsed  to  43^,  which  was  about  the  figure  of 
a  fortnight  ago.  On  further  talk  of  an  increased  dividend,  Ameri- 
can Railways  went  up  from  46  to  47,  but  later  lost  all  the  gain. 
The  recent  demand  for  Camden  &  Trenton  was  not  maintained, 
and  the  stock  reacted  from  6  to  5.  Other  stock  sales  include 
Philadelphia  Traction  at  98,  Railways  General  at  5  up  to  SlA,  Con- 
solidated Traction  of  New  Jersey  at  70  and  69^,  Germantown 
Passenger  at  147,  Philadelphia,  Germantown  &  Morristown  at 
172  and  Fairmount  Park  Transportation  at  24^2.  The  recent  sales 
of  traction  bonds  include  Electric-People's  Traction  4s  at  gSl/2 
to  99,  Consolidated  of  New  Jersey  5s  at  myi  up  to  112%,  People's 
Passenger  4s  at  1065^,  Union  Traction  of  Indiana  5s  at  101^4, 
Citizens'  Passenger  of  Indianapolis  5s  at  109H.  Rochester  Passen- 
ger 5s  at  1 12%,  Wilmington  &  Chester  Traction  5s  at  106%  and 
Indianapolis  Railway  4s  at  86J4. 

Chicago 

The  movement  of  traction  securities  in  the  Chicago  market  has 
been  irregular,  with  very  few  important  changes,  during  the  past 
fortnight.  So  far  as  general  influences  are  concerned,  the  expected 
decision  of  Judge  Seamans  on  the  ninety-nine  year  franchise  dis- 
pute is  awaited  with  the  most  anxiety.  It  is  commonly  believed 
that  the  opinion  will  be  in  favor  of  the  companies,  and  should  this 
be  the  case  officials  of  the  roads  say  that  they  will  at  once  start 
in  upon  an  extensive  scheme  for  improving  the  condition  and 
efficiency  of  the  various  properties.  Traffic  returns  in  every  in- 
stance are  running  well  ahead  of  last  year.  Metropolitan  had  the 
best  April  in  its  history,  and  Lake  Street's  business  is  also  par- 
ticularly heavy.  Officials  of  the  latter  company  look  for  a  greater 
density  of  traffic  owing  to  the  active  building  now  in  progress 
along  the  line.  The  stock  has  advanced  under  active  buying  to 
I3/4.  South  Side  shares  were  very  strong,  selling  up  to  115.  City 
Railway,  after  a  rise  to  224,  fell  off  to  215  on  light  transactions. 
Union  Traction  encountered  heavy  profit-taking  above  22  and 
the  price  reacted  to  below  21. 

Other  Traction  Securities 

The  feature  of  the  Boston  market  has  been  the  reaction  in 
Massachusetts  Electric,  which,  after  selling  at  45^  for  the  com- 
mon and  98^  for  the  preferred  ten  days  ago,  has  reacted  to  43% 
and  97M  respectively.  Heavy  realizing  sales  were  the  only  ap- 
parent cause  for  the  decline.  Boston  Elevated  in  small  fractional 
lots  has  changed  hands  as  high  as  169  and  as  low  as  163.  United 
Railways  of  Baltimore  stock  and  bonds  have  attracted  no  atten- 
tion from  the  local  speculators  or  investors.  Prices  have  held  al- 
most stationary  at  i6I4  for  the  shares,  71^  for  the  incomes  and 
95  t°  95/4  Ior  tne  general  4s.  Other  Baltimore  transactions  dur- 
ing the  last  two  weeks  include  Charleston  Electric  4s  at  89,  Nor- 
folk Railway  &  Lighting  5s  at  95  and  94,  North  Baltimore  Trac- 
tion 5s  at  121  y2,  Norfolk  Street  Railway  5s  at  113  and  113%, 
Charleston  Railway  5s  at  1 185/3,  Atlanta  Street  Railway  5s  at 
I07^<,  Lexington  Railway  5s  at  102,  City  Passenger  5s  at  109^, 
Richmond  Traction  5s  at  109  and  Norfolk  Railway  &  Lighting 
common  stock  at  I2I4.  A  sharp  advance  in  Louisville  Street  Rail- 
way common  to  U5JA  seems  to  have  been  an  adjunct  to  an  active 
local  speculation  which  was  started  by  the  rise  in  Louisville  & 
Nashville  Railroad  shares.  There  is  no  news  except  good  earn- 
ings in  connection  with  the  property,  and  the  stock,  be  it  noted, 
only  pays  4  per  cent.  New  Orleans  Railway  issues  have  con- 
tinued in  g«od  demand,  the  common  selling  as  high  as  32^  and 
the  preferred  no.  This  represents  advances  of  2^2  and  4  points, 
respectively,  since  the  Pearson  Syndicate  took  over  the  property. 
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San  Francisco  stocks  on  the  New  York  curb  have  been  dealt  in 
moderately,  with  barely  any  change  in  prices.  The  common 
stock  is  selling  around  25,  the  preferred  around  6ox/2,  the  bonds 
around  90^  and  the  subscription  privileges  around  102. 

Long-continued  doubt  as  to  the  disposition  of  Everett-Moore 
properties  caused  another  quiet  week  on  the  Cleveland  Stock  Ex- 
change. During  the  week  something  over  700  shares  of  Detroit 
United  changed  hands,  opening  at  72  and  closing  at  71%.  The 
only  other  traction  stock  which  sold  was  Northern  Ohio  Trac- 
tion, 275  shares  changing  hands  at  35  and  34.  Monday  100  De- 
troit United  sold  at  7ij4,  stationary  figure. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 


week  ago : 

Closing  Bid 

April  22  May  6 

American  Railways  Company   40  40 

Boston  Elevated    166  163 

Brooklyn  R.  T   66%  67% 

Chicago  City    220  a220 

Chicago  Union  Tr.  (common)   22  20% 

Chicago  Union  Tr.  (preferred)   58  a58 

Cleveland  City    105 

Cleveland  &  Eastern    30  31 

Cleveland  Electric    82  82% 

Columbus  (common)    51%  54 

Columbus  (preferred)    104%  104 

Consolidated  Traction  of  N.  J   70  70 

Consolidated  Traction  of  N.  J.  5s   Ill  112 

Detroit  United    71  71% 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern    38  40 

Indianapolis  Street  Railway  4s   S6%  S6% 

Lake  Street  Elevated   12%  13% 

Manhattan  Ry   134%  133% 

Massachusetts  Elec.  Cos.  (common)   45%  43% 

Massachusetts  Elec.  Cos.  (preferred)    97%  97% 

Metropolitan  Elevated,  Chicago   (common)   39%  39% 

Metropolitan   Elevated,    Chicago   90  90% 

Metropolitan    Street   •   151%  151 

New  Orleans  (common)   31%  32% 

New  Orleans  (preferred)    108%  110 

North  American    127%  127 

Northern  Ohio  Traction  (common)   35  34 

Northern  Ohio  Traction  (preferred)   80  85% 

North  Jersey    27  27 

Northwestern  Elevated,  Chicago  (common)   37%  37 

Northwestern  Elevated,  Chicago  (preferred)   85%  85% 

Philadelphia  Traction    98  97% 

St.  Louis  Transit  Co.  (common)   30  30% 

South  Side  Elevated  (Chicago)   all4%  all5 

Southern  Ohio  Traction    a67  64% 

Syracuse  (common)    22  24 

Syracuse  (preferred)    62  64 

Third  Ave   130  130 

Toledo  Railway  &  Light   21%  28 

Twin  City,  Minneapolis  (common)   122%  120% 

United  Railways,  St.  Louis  (preferred)   82%  83% 

United  Railways,  St.  Louis,  4s                                                  88  88 

Union  Traction  (Philadelphia)   43%  43% 


*  Ex-dividend.     t  Last  sale.     (a)  Asked.     (b)  Ex-rights. 

Iron  and  Steel 


The  situation  in  the  pig-iron  trade  promises  a  prolonged  dead- 
lock between  buyers  and  sellers  over  the  placing  of  new  business. 
Consumers  are  in  no  hurry  to  order,  because  they  believe  that  pro- 
duction is  steadily  expanding,  and  that  eventually  sellers  will  not 
be  able  to  be  so  arbitrary.  Producers,  on  the  other  hand,  with 
stocks  on  hand  down  to  almost  nothing  and  a  full  business  booked 
for  a  long  time  ahead,  can  afford  to  name  their  own  terms.  Im- 
ports appear  to  be  on  the  increase,  not  only  in  steel  but  in 
structural  material.  In  steel  rails  it  is  hardly  possible  to  arrange 
for  any  considerable  order  before  the  first  of  next  year.  Prices 
are  quoted  as  follows:  Bessemer  pig,  $20;  steel  billets,  $33:  steel 
rails,  $28,  nominal. 

Hetal 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12% 
cents;  tin,  28J4  cents;  lead,  4.10(^4.15  cents,  and  spelter,  4.40  cents. 



STOCKTON,  CAL. — The  Stockton  Electric  Railroad  has  been  purchased 
by  W.  G.  Henshaw,  W.  A.  Bissell  and  A.  S.  MacDonald,  of  San  Francisco, 
who  have  recently  been  securing  electric  railway  franchises  in  this  vicinity. 
The  new  owners  will  make  extensive  improvements,  extending  branches  to 
all  parts  of  the  city.  A  system  will  also  be  run  into  the  country,  and  a  road 
to  Lodi  is  assured.  • 


JACKSONVILLE,  FLA. — Representatives  of  Stone  &  Webster,  of  Boston, 
so  it  is  said,  are  now  in  Jacksonville  negotiating  for  the  purchase  of  the 
Main  Street  Railroad  Company  and  the  Jacksonville  Street  Railway. 

CONCORD,  MASS.— The  Concord,  Maynard  &  Hudson  Street  Railway 
Company  has  petitioned  the  Railroad  Commissioners  for  authority  to  issue 
additional  capital  stock  to  the  amount  of  $65,000. 

ST.  LOUIS,  MO. — The  report  of  the  St.  Louis  Transit  Company  for 
the  month  of  March  shows  that  the  total  gross  receipts  were  $500,117, 
against  $461,352  for  the  same  month  last  year,  giving  an  increase  of  $39,765  or 
$1,250  per  day.  From  the  beginning  of  the  year  to  April  1  the  earnings 
amounted  to  $1,386,251,  ;n  increase  of  $77,029. 

OSSINING,  N.  Y. — The  Westchester  Traction  Company  has  filed  a  mort- 
gage to  the  New  York  Security  &  Trust  Company  as  trustee  to  secure 
$1,500,000  of  5  per  cent  $1,000  bonds  dated  April  1,  1902,  and  due  April  1,  1932. 
Interest  is  payable  April  and  October.  The  plan  of  the  company  is  to 
issue  $600,000  in  bonds  at  once. 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  announces 
the  sale  of  $5,000,000  of  bonds,  a  part  of  the  issue  of  $150,000,000  4  per  cent  bonds 
which  the  stockholders  cf  the  company  authorized  some  time  ago.  The  pro- 
ceeds of  the  sale  will  be  devoted  to  corporate  purposes,  such  as  payments  on 
the  new  power  house  and  for  new  equipment.  It  is  understood  that  a  syndi- 
cate, of  which  Flower  &  Company  are  the  managers,  bought  the  bonds.  The 
price  and  other  details  iti  connection  with  the  sale  were  not  disclosed. 

JACKSON,  TENN.— The  Jackson  &  Suburban  Street  Railway  and  the 
Citizens'  Gas  Light  Company  have  been  sold  to  a  syndicate  of  Pennsylvania 
capitalists  through  Col.  N.  F.  Thompson,  of  Sheffield,  Ala.  The  company 
will  immediately  expend  about  $100,000  additional  on  extension  of  mileage  in 
the  suburbs  and  in  other  improvements.  The  new  company  will  take  pos- 
session of  the  pioperty  about  June  1. 

TOLEDO,  OHIO.— It  is  reported  that  President  Kerper,  of  the  Toledo, 
Bowling  Green  &  Southern  Traction  Company,  has  secured  an  option  on 
the  Toledo  &  Maumee  Valley  Railway  with  a  view  to  securing  an  independent 
entrance  to  Toledo.  The  Toledo  &  Maumee  Valley  is  at  present  owned  and 
operated  by  the  Toledo  Railways  &  Light  Company,  and  it  is  understood  to 
be  on  the  market.    Mr.  Kerper  denies  that  he  will  buy  the  road. 

YOUNG  STOW  N,  OHIO.— A  consolidation  of  the  Mahoning  Valley  Rail- 
way Company,  the  Trumbull  Electric  Company  and  the  Mineral  Ridge  & 
Niles  Electric  Company  was  effected  May  1  at  meetings  of  the  directors  of 
the  companies.  The  new  company  will  be  known  as  the  Mahoning  Valley 
Electric  Railway  Company,  and  the  capital  stock  has  been  increased  from 
$1,500,000  to  $2,500,000  for  the  purpose  of  covering  the  cost  of  all  of  the  proper- 
ties. The  system  includes  a  through  line  from  Leavittsburg  to  the  State 
line,  a  distance  of  50  miies.  The  Lowell  &  New  Castle  Railway  is  owned 
by  the  same  people,  but  it  is  not  included  in  the  consolidation.  The  system 
is  controlled  by  M.  A.  Verner,  of  Pittsburgh,  and  James  Parmelee  and  M. 
T.  Herriek,  of  Cleveland. 


PITTSBURGH,  PA.— The  Philadelphia  Company  and  affiliated  corporations 
report  earnings  as  follows: 


March 

1902 

1901 

  $1,166,227 

$1,057,133 

  630,807 

464,309 

  $535,420 

$592,824 

  83,719 

16,140 

  $619,139 

$608,964 

  401,754 

322,464 

  $217,385 

$2S6,500 

From  Jan.  1  to  March  31 

 $3,535,694 

$3,126,808 

  1,741,456 

1,506,913 

  $1,794,238 

$1,619,895 

  592,304 

262,411 

  $2,386,542 

$1,882,306 

  1,317,122 

915,432 

  $1,069,420 

$960,874 

PITTSBURGH,  PA.— The  Philadelphia  Company,  which  controls,  among 
other  concerns,  the  Pittsburgh  Railways  Company,  held  its  annual  meeting 
in  Pittsburgh  a  few  days  ago.  President  Jos.  H.  Reed  was  re-elected, 
as  was  the  old  board  of  directors,  composed  of  H.  J.  Bowdoin,  Patriek 
Calhoun,  Jas.  D.  Gallery,  George  H.  Frazier,  T.  H.  Given,  M.  K.  McMu!- 
Icn,  Joshua  Rhodes  and  VV.  L.  Elkins.  The  report  shows  that  the  total  in- 
come of  the  company  for  the  year  ending  March  31,  1902,  was  $2,218,709.  and 
the  net  income  $1,902,454.  The  gross  earnings  of  the  subsidiary  companies 
were  $5,505,943.69;  operating  expenses  and  taxes,  $2,855,409.07,  leaving  a  net 
earnings  of  $2,650,474.62.  The  net  income  was  $943,S79.05.  The  total  de- 
duction from  the  surplus  of  the  Philadelphia  Company,  including  dividends 
on  stock  and  organization  expenses  charged  off,  was  $1,195,035,  leaving  a 
surplus  on  March  31  of  $1,057,500. 

PETERBOROUGH,  O NT.— The  Peterborough  &  Ashburnham  Street  Rail- 
way, which  has  not  been  operated  for  the  past  three  years,  has  been  sold  to  a 
Detroit  syndicate,  which  will,  it  is  said,  commence  at  once  to  place  the  line 
in  condition  to  resume  operations  by  July  1.  The  National  Construction 
Company  is  announced  as  the  purchaser. 

TORONTO,  ONT.— There  is  talk  of  a  consolidation  of  the  Toronto  Elec- 
tric Railway  Company  and  the  Toronto  Electric  Light  Company,  both  of 
which  are  controlled  oy  practically  the  same  interests. 
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Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co, 


ALB  ANY,  N.  Y. 
United  Traction  Co. 


BINGHAMTON,  N.  Y. 
Binghamton  St.  Ry, 

Co  


BOSTON,  MASS. 
Boston  Elev.  By. 


Co. 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  K.  T.  Co.. 


BUFFALO,  N.  Y. 
International  Tr.  Co 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  By.  Co.  


Lake  Street  Elevate*! 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern.. 


Cleveland  El.  By.  Co 


Cleveland,    Elyria  & 
Western.  __  


Cleveland,  Faiuesville 
«&  Eastern   


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  United  Ry. 


Period 


1  m. 
1  " 
3  " 
3  " 
12  " 
12  " 


1  m.. 
1  " 
9  " 
9  " 


Mar.  '02 
"  '01 
"  '02 
"  '01 
'01 
'00 


Dec. 


Mar. 


Mar. 


12  m.,  Sept. '01 
12"       "  '00 


13  m.,  Sept.'Ol 
12  "       '■  '00 


Jdn.  '02 
"  '01 
"  02 
"  '01 

June  '01 
"  '00 


1  m.,  Feb. 

8  " 
8  " 


1  m.,  Ms 
1    "  ' 

3  "  .  '• 
3  " 


L2  m. 
12  " 


1  m., 
I  " 


1  m„ 


Dec 


Feb.  '02 
"  '01 

Dec.  '01 
"  '00 


Feb.  '02 
1  "  "  '01 
12  "  Dec.  '01 
12 00 


1  m.,  Feb. 


12  "  Dec. 
12  " 


1  m.,  Mar. 
1  " 

3  " 
3  " 

12"  Dec. 
12" 


1  m.. 
1  " 

3  " 
3  " 
12  " 
12  " 

1  m. 
1  " 

3  - 
3  " 
12  ' 
12  " 


Mar. 

Dec. 
Mar. 

Dec. 


1  m.,  Mar 
1  " 


Rapid  Ry... 


3  ' 
3  ' 
12  ' 
12  " 

1  m. 
1  " 
12  " 
12" 


Dec. 


oW 
H 


51,204 
41,674 
141,134 
122,651 
617,011 
513.725 


115 
HI, 

1 ,098. 

1,031, 


14 
H 

155, 
140, 


m  o. 

Q.  * 

0-*J 


20,020 
24,573 
86,335 
78,558 

*  350,845 

*  317,475 


10,869,496 
10,236,994 


5,778,133 
5,518,83? 


996,825 
917,750 
7,533,752 
7,055,70' 
12,135,559 
1 1.768,550 


230 
235 
3,519 
1,998 


786,462 
757,954 


3,454 
2,435 
47,976 
49,646 


4.916 
3,525 
90,390 
62,893 


168, 
151. 
356, 
3L8, 
2,296, 
2,061, 

22, 
17, 
57, 
47, 
249, 
179, 


12,867 
9,537 
31 ,986 
26.019 
164,971 
141,112 

124.464 
112,126 
356,832 
318,940 
1,507,293 
1,302.290 


269,094 
229,884 
755,631 
650,268 
2,919,171 
2,575,27? 


86,131 
75  405 
756,239 
699,485 


7,336,59' 
6,828,110 


3,915,486  1,862,648 
3,659,337  1,859.500 


*  784,361 

*  663  893 
*5300232 
*4565945 
*7216008 
*71 00373 


132,920 
118,273 
,664,285 
972,319 


5,873 
5,80, 
1 7,705 
1 7,030 


388,799 
378,661 


2,' 
3,016 

*  3J.00S 

*  33,272 


3,616 
4,037 
52,022 
36,672 


97,416 
90,251 
203,452 
189,514 
,265,953 
,121,03? 

12,969 
10,836 
38,369 
33,873 
136,865 
102,393 


6,892 
5,312 

19,20? 

15,675 

*  87,102 

*  89,59: 

65,533 
60,562 
194,585 
1 74,049 
818,321 
722,458 


152,875 
125,041 
435,655 
365  742 
*1596765 
*1439058 


30,984  *  17,678 
27,873  *  18,735 
386,624  *  223,730 
890,673  *  170,237 


W 


21,584 
17,100 
54,799 
44,095 
266,166 
196,249 


29,521 
35,?'88 
342,460 
331,703 


5.536 
5,399 
70,595 
64,290 


3,532,899 
3,408,884 


^  6 
Q  2 


12,500 
10,417 


130,16!; 
141,133 


23,453 
19,901 
192,220 
179,532 


E  > 


D  o 
< 


48,498 
44,384 


890,359 
2,932,839 


937,201 
994.294 


212,464 

253,857 
2,233,520 
2,489,762 
4,919,551 14,34]  ,718 
4,662,17?  4,135,405 


97,82h 
116,748 
1,855,206 
1,025,73] 


5,081 
2,829 
13,98 
6,569 


397,603 
319,293 


1,199 
t  581 
15,974 
16,374 


1,300 
t  512 
38,368 
26,221 


71,016 
61,554 
153,095 
129,023 
1,030,945 
940,46" 

9,102 
6,589 
18,715 
13,156 
112,394 
77,304 


5,975 
4,225 
12,779 
10,343 
77,869 
71,520 

58,931 
51,564 
162,24? 
144,891 
688,965 
579,839 


116,219 
104,843 
319,976 
284  526 
1,322,010 
,136,219 

13,306 
9,138 
162,894 
120,436 


91,276 
84,411 
789,124 
641,05? 


13,023 
13,294 


43,678 
36,148 


22,170 
18,875 
43,945 
37,851 
244,231 
258,483 


57,023 
34,562 


72,500 
72,500 

32,747 
31,304 
98,394 
94,318 
383,180 
374,291 


65,216 
57,360 
193,753 
172,065 
652,277 
616,468 

9,692 
9,692 
116,300 
81,315 


9,084 
6.684 


130,004 
55,11? 


6,06?' 
15,887 
150,240 
152,171 


22,097 
19,906 


636,539 
476,044 


925,442 
865,206 


577,803 
520,772 


3,548 
32,338 
1,066,081 
384,674 


2,951 

3,080 


t  4,310 
t  9,927 


48  846 
42,679 
109,140 
91.172 
786,714 
681,984 


55,371 
42,742 


5,369 
f980 

26,184 
20,259 
63,853 
50,573 
305,785 
205,548 


51 ,00"* 
47  482 
126,223 
112,462 
670,129 
519,751 

3,614 
t554 
46,954 
39.121 


Company 


OULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Southern  Tr   


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


Period 


Mar.  '02 
"  '01 
"  '02 
"  '01 


1  m. 
I  " 

10  " 
10  " 


1  nr.,  Mar.  '02 
1  "  "  '01 
12"  Dec. "01 
12  00 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry. 

Lt.  Co   


MINNEAPOLIS, MINN 
Twin  City  R.  T.  Co... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railways  . 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry_  


SCR  ANTON,  PA. 
Scranton  Ry.  Co. 


SCHENECTADY,  N.  Y. 
Schenectady  Ry.  Co.. 

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co  


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co... 

W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


1  m. 
1  " 

3  " 
3  " 


1  m. 
1  " 
3  " 
3  " 


1  m. 
1  " 
6  " 
6  " 


M  ar.  '02 
"  '01 
"  '02 
"  01 


o.s 

_  a 

2  « 
otd 


41,140 
33,212 
111,261 

94,763 


30,535 
27,68: 
314,496 
274,349 


27,698 
23,297 
337,741 
294.907 


Mar.  '02 
"  '01 
"  '02 
"  '01 


3  m.,  Dec.  '01 
3 00 
12"  Sept.  01 
12  "       "  '00 


3  m. 
3  " 
12  " 
12  " 


Dec.  '01 
"  '00 

June  '01 
"  '00 


Mar.  '02 

"  '01 

"  '02 

"  '01 


1  111. 

1  " 

9  " 

9  " 


Mar.  '02 

"  '01 

"  '02 

"  '01 


m  ,  Sept.  '01 
"  '00 
;..        »  ,0j 

12"       "  '00 


1  m. 
1  " 
3  " 
3  " 

1  m.. 


3  in. 
3  " 


1  m.. 
1  " 
6  " 
6  " 


,  Mar.  '02 
"  '01 
"  '02 
"  '01 

Oct.  '01 
"  '00 
"  '01 
"  '00 

Dec.  '01 
"  '00 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Mar.  '02 
"  '01 

Dec.  '01 
"  '00 

Dec.  '01 

"  '00 

"  '01 

•'  '00 


216 

188. 
627. 
544, 


279,3-3 
242,214 
796,322 
694,067 


156,876 
141,495 
924,720 
868,023 


3,038,435 
2,728,538 
10,455,872 
9,950,735 


3,887,936 
3,786  030 
14,720,76'- 
14,437,134 


3.994 
3,835 
41,735 
39,270 


304,669 
277,439 
2,649,656 
2,171,696 


80,413 
65,066 
730,958 
627.060 


20,991 
20,727 
218,569 
203,057 


62.", 


15,040 
13,462 
182,954 
154,465 


17,193 
11,974 
43,375 
35,141 


11.387 
11,431 
136,416 
99,907 


12,658 
9,835 
154,78? 
140,542 


3,542 
2,731 
8,918 
7,559 


91,759 
87,07ft 
264.660 
246,054 

2,638 
48,781 
507,989 
504,852 

84,061 
30,876 

60,253 
55,101 
518,644 
459,972 

111,174 
98,749 
1,311,084 
1,182,517 

15,080 
13,177 
125,977 
120,277 


127,960 
115,896 
380,651 
337,581 


101,846 

98,373 
595,60" 
559,64' 


1,404.971 
1,310,696 
5,328,649 
5,195,312 


1 ,723,972 
1,699,649 
6,755,131 
6,631,254 


2,411 
2,043 
21  611 
19,276 


140,941 
109,069 
1,145,651 
1,013,240 


15,669 
10,770 
139,542 
108,198 


47,468 
55,583 
146,932 
161,8' 

29,300 
34,787 
295,079 
298,122 

46.949 
14,51? 

33,60? 

30,206 
285,559 
252,436 

53,151 
46,047 

*  636,407 

*  616,945 

11,916 
11,237 
88,229 
76,395 


115,580 
88,564 
325,378 
243  011 


151.423 
126,31' 
415,670 
356,4S5 


53,030 
43,122 
329,123 
308,373 


1,633,465 
1,387,902 
5,127,223 
4,75^,423 


2,143,964 
2,086,381 
7,965,636 
7,805,880 


1,584 
1,79. 
20,124 
19,994 


163,728 
168,370 
1 ,503,905 
1,458,450 


5,322 
9,95" 
79,027 
94,859 


44,292 
31,492 
117,728 
84,177 

«df26661 
13.993 
212,910 
206,730 

37,112 
16,359 

26,646 
24,895 
233,085 
207,536 

58,024 
52,701 
674,677 
565,572 

3,163 
1,940 
37,749 
43,882 


•5  6 

V  O 


9,612 
9,105 
28,839 
27,286 


8,333 
8,333 
83,333 
83,333 


7,500 
7,500 
90,000 
90,000 


2,313 
2,032 
6,560 
5,809 


65,699 
61 ,030 
193,793 
180,681 


58,51 
53,763 
175.550 
159,793 


16,176 
9,26] 
90,387 
55,075 


753,135 
749.85? 
2,683,132 
2,688,644 


o«r,  o  i 


1,151,140 
1,138,46? 
4,534,068 
4,445,720 


1,146 
1,18? 
12,343 
11,068 


91,548 
89,807 

807,66? 

799,704 


3.19f 
3.843 
38,61 r 
37,608 


24,851 
24,278 
74,375 
72,694 


13,454 
6,087 

19,025 
18,67? 
171,171 
167,605 

37,833 
24,271 
415,168 
409,051 

8,559 
8,333 
52,774 
52,348 


:  D 


7.581 
2.869 
14,536 
7,854 


3,054 
3,098 
55.082 
16,574 


5,158 
2,335 
64,787 
50,542 


1.230 
699 
2,357 
1,750 


49,881 
27,544 
131,585 
62,360 


92,906 
72,552 
240,120 
196,692 


36,854 
33,861 
238,736 
253,298 


880,329 
638,045 
I  444,091 
2.066,779 


992,824 
947,914 
3,431,567 
3,360,160 


438 
604 
7,781 
8,925 


72,180 
78,563 
694,238 
658,752 


2,126 
6,115 
40,410 
57,250 


19,43? 
7,214 
43,353 
11,483 


23,658 
10,272 

7,621 
6,218 
61,914 
39,931 

20,189 
28,431 
259,509 
156,521 

df. +5,398 
+6,394 
+15,025 
+  8,466 
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Broken  Trollc 

A  broken  tr6Vej%wire  is  offe'b/fflta^most  inknvenient  and  ex- 
asperating of  the  pi^}/^!:  less  serious  Stinoya^eaywhich  can  happen 
in  railway  operation,  1hjd  i^  is^jieedless  to  say^that  such  an  event 
usually  happens  when  itv?fH^eaj^^_^e^^g&t  trouble;  that  is,  on  a 
pleasant  Sunday  afternoon  in  summer,  or  during  the  rush  hours  in 
the  morning  or  afternoon,  when  every  moment's  delay  means  loss 
of  fares  for  the  company,  and  of  temper  on  the  part  of  the  public. 

It  is  useless  to  say  that  the  points  on  the  line  subject  to  the 
greatest  wear  should  be  watched.  That  this  will  be  done  as  a  mat- 
ter of  course  may  be  taken  for  granted.  The  trouble  is  that  there 
are  so  many  points  where  the  overhead  wire  will  wear  out  that 
some  points  of  this  kind  are  very  apt  to  escape  occasionally  the 
detection  of  even  the  most  careful  overhead  line  superintendent. 

Fortunately,  we  know  a  great  deal  more  now  about  the  proper 
method  of  erecting  a  trolley  wire  than  we  did  ten  years  ago.  Ex- 
perience, for  instance,  has  shown  that  a  No.  4  wire  is  not  large 
enough  to  last  for  any  length  of  time,  and  that  a  rigid  suspension 
for  the  hanger  is  far  inferior  to  one  that  is  flexible.  It  has  also 
demonstrated  that  long  ears,  the  ends  of  which  are  tapered  off 
until  they  become  thin,  and  a  similar  construction  in  overhead 
switches  and  frogs,  are  better  on  straight  track  than  short  ears  or 
frogs  with  ends  of  no  flexibility.  The  reason  for  these  improve- 
ments in  overhead  construction  is  clear  enough  now,  but  should 
be  appreciated  before  the  introduction  of  further  changes  to  reduce 
trolley  wire  breakage.  It  is  simply  that  the  trolley  wheel  will  wear 
the  wire  at  all  points  where  there  is  a  sudden  change  in  its  direction 
of  running.  If  a  short  ear  or  frog  or  one  which  is  badly  set,  gives  a 
slight  angle  to  the  trolley  wire  at  the  point  at  which  it  is  joined  to 
it  or  allows  the  pole  to  turn  it  at  an  angle  to  the  wire,  there  will  be 
wear  or  flashing,  or  both,  and  a  weak  spot  will  soon  develop.  The 
same  results  will  follow  in  a  vertical  direction  from  a  rigid  support 
or  too  much  sag. 

This  question  of  sag  is  really  of  great  importance,  with  that  of 
overhead  alignment,  and,  taken  together,  the  two  comprise  the 
entire  problem  of  the  mechanical  erection  of  the  trolley  wire.  If 
they  are  satisfactorily  settled  a  much  lower  tension  is  required 
on  the  trolley  pole,  and  the  wear  on  the  wire  is  again  reduced.  We 
believe  that  if  the  overhead  line  is  kept  in  good  shape  and  kept 
taut  by  being  pulled  up  and  let  out  at  expansion  ears,  say  once  or 
twice  every  six  months,  to  allow  for  expansion  and  contraction, 
the  pressure  of  a  pole  with  a  light  trolley  wheel  could  be  kept  down 
to  10  lbs.  or  12  lbs.  without  danger.  This  means  expansion  ears 
or  methods  for  taking  up  the  slack  at  fairly  close  intervals,  espe- 
cially with  bracket  contraction,  and  a  fairly  close  supervision  of 
the  line,  but  like  all  other  precautions,  it  is  easier  in  the  end.  Other 
factors  in  long  life  for  the  wire  are  its  shape  and  material,  as  well 
as  those  of  the  trolley  wheel.  We  believe  that  more  attention  could 
be  paid  with  advantage  to  this  question  of  shape  and  conformation 
of  the  wheel  and  wire  to  each  other.  It  is  doubtful  whether  a 
circular  section  for  the  wire  is  in  all  respects  the  best.  Some  roads 
in  Europe,  for  instance,  are  using  a  ribbon-shaped  wire,  with  round- 
ed edges,  one  whose  vertical  diameter  is  about  Y%  in.,  or  twice  its 
horizontal  diameter.  This  gives,  of  course,  more  wearing  depth 
than  a  circular  wire.  More  attention  could  be  given  with  advantage 
to  these  details  of  construction,  and  an  exchange  of  opinion  of  ex- 
perienced operating  men  would  be  of  great  value. 

Endless  Chain  Tickets  Again 

It  was  not  until  the  endless  chain  had  been  applied  success- 
fully to  the  exploitation  of  household  and  other  articles  that  some 
individual  with  a  keen  perception  of  the  gullibility  oi  the  public 
decided  that  the  scheme  could  be  applied  to  the  sale  of  street  rail- 
way tickets.  It  was  proposed  to  offer  a  reduced  rate  to  the  ex- 
tent of  3  or  4  cents,  and  the  bait  proved  most  alluring 
wherever  offered.  Consequently  the  endless  chain  street  railway 
schemers  have  gone  from  city  to  city,  continuing  their  operations 
long  after  operators  in  other  lines  have  been  forced  to  suspend, 
.'iiid  leaving  in  every  place  they  visited  many  persons  seeking  re- 
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dress.  The  latest  field  of  their -work  is  Philadelphia,  and  despite 
the  fact  that  the  Quakers  are  given  credit  for  hard-headedness, 
they  seem  to  have  proved  just  as  susceptible  to  the  temptations 
of  the  ticket  manipulators  as  the  residents  of  other  cities.  It  should 
be  unnecessary  to  explain  again  the  plan  on  which  the  ticket 
scheme  is  worked,  as  it  should  be  familiar  to  all  by  this  time.  It 
is  simply  a  case  of  robbing  Peter  to  pay  Paul,  the  Peters  and 
Pauls  increasing  until  the  manipulators  find  it  convenient  to  seek 
other  fields  of  operation.  Some  time  ago  the  United  Railways  & 
Electric  Company,  of  Baltimore,  thwarted  the  attempt  of  a  band 
of  ticket  manipulators  to  operate  in  that  city  by  stopping  the  sale 
of  tickets  entirely,  and  now  the  Union  Traction  Company,  it.  is 
reported,  has  found  it  necessary  for  the  protection  of  the  credu- 
lous patrons  of  its  lines  to  adopt  a  similar  policy.  The  fact  that 
the  street  railway  company  is  not  a  party  to  the  transactions  in 
which  the  endless  chain  manipulators  figure  does  not  protect  it 
in  all  cases  from  criticism,  and  because  of  the  moral  effect  upon 
the  community  the  company  finds  it  advisable  to  interpose  an 
effective  check  upon  these  operations  by  suspending  temporarily 
the  sale  of  tickets  wherever  the  game  is  tried. 

News  from  ihe  Berlin=Zossen  Tests 

A  little  further  news  from  the  remarkable  series  of  experiments 
made  during  the  past  winter  on  the  Berlin-Zossen  line,  has  come 
to  light  in  the  form  of  a  consular  report.  It  gives  such  general 
information  as  has  been  allowed  to  come  to  the  public,  but  what  is 
of  vastly  greater  importance,  it  gives  a  brief  abstract  of  a  paper  read 
by  Herr  Lochner,  who  represented  the  Prussian  Government  in 
the  Zossen  tests.  The  paper  itself  was  withheld  from  publication, 
but  some  new  facts  were  brought  out.  As  already  reported,  the 
track  used  for  the  experiments  was  short,  only  17.4  miles,  and 
was  composed  of  rail  weighing  about  64  lbs.  per  yard,  and  laid  on 
metal  ties.  It  was  some  years  old,  but  had  been  carefully  put  in 
order  for  these  tests.  Up  to  nearly  80  miles  per  hour  everything 
worked  admirably,  but  as  the  speed  was  pushed  higher  the  rails 
and  ties  proved  too  light  for  the  strain,  and  the  track  began  to 
give  way  and  the  cars  to  acquire  a  serious  side  sway.  Above 
about  81  miles  per  hour  this  grew  progressively  worse,  and  finally 
became  so  menacing  that  the  experiments  were  discontinued,  al- 
though on  two  occasions  the  speed  was  pushed  up  to  99.4  miles 
per  hour.  Herr  Lochner  confirms  definitely  the  statements  already 
current  that  the  motors  and  trolleys  worked  perfectly,  even  up  to 
this  extreme  speed,  and  that  the  evident  instability  of  the  track  was 
the  only  difficulty  in  the  work.  Unhappily  the  major  part  of  the 
Prussian  state  railways  are  equipped  with  the  rather  light  rail  just 
mentioned,  and  metal  ties,  which  have  never  had  the  best  of  repu- 
tations for  making  a  first-class  roadbed,  are  in  well-nigh  universal 
use.  Some  of  the  later  equipments  for  important  lines  include  a  rail 
weighing  88  lbs.  per  yard,  but  the  upshot  of  the  matter  from  the 
government's  standpoint  is  that  most  of  the  state  railways  are  en- 
tirely unsuitable  for  the  introduction  of  a  very  high-speed  electric 
service. 

It  is  certainly  gratifying  to  know,  however,  that  the  motors  and 
current-collecting  devices  proved  entirely  adequate  up  to  about 
100  miles  per  hour.  We  had  no  serious  doubts  about  this  part  of 
the  problem,  but  the  track  looked  a  little  dubious  from  the  very 
beginning.  A  64-lb.  rail  would  hardly  be  installed  in  this  country 
for  anything  but  very  moderate  service,  either  by  steam  or  elec- 
tricity. A  track  so  lightly  built  might,  perhaps,  prove  adequate 
for  fairly  high  speeds  if  without  sensible  curves  or  grades,  but 
certainly  no  engineer  conversant  with  modern  railway  practice 
would  expect  it  to  answer  for  speeds  approaching  100  miles  per 
hour.  Even  the  rail  proposed  ten  years  ago  for  the  St.  Louis-Chicago 
line  was  10  per  cent  heavier  than  that  on  the  Zossen  line  and,  even 
so,  was  regarded  as  decidedly  too  light  by  most  conservative  engi- 
neers. For  really  fast  running  the  rail  should  weigh  90  to  100  lbs. 
per  yard,  and  should  even  at  that  weight  be  designed  with  especial 
reference  to  the  work  in  hand.  And  a  solid  roadbed  under  the  rails 
is  of  fully  as  much  importance  as  the  rails  themselves.    It  must 


be  heavily  ballasted  and  well  settled  into  place  before  attempting 
fast  runs.  We  wish  the  cars  used  in  the  Zossen  tests  could  be 
given  a  trial  on  some  of  the  fine  stretches  of  track  to  be  found  on 
the  New  York  Central  and  Pennsylvania  systems,  for  there  one 
would  meet  conditions  favorable  to  success  rather  than  prophetic 
of  failure,  and  high-speed  electric  traction  would  not  get  a  black 
eye  from  causes  beyond  its  control.  It  is,  however,  most  important 
to  have  definitely  proved  that  the  necessary  current  can  be  trans- 
mitted to  a  moving  car,  and  that  motors  of  adequate  power  can 
be  readily  applied  to  the  task. 

We  are  sorry,  however,  that  no  definite  data  as  to  the  power 
consumption  has  as  yet  been  made  public.  Herr  Lochner's  report  is 
sufficient  to  indicate  that  the  motors  used,  rated  at  about  1000  hp 
were  entirely  successful  up  to  the  highest  speeds  reached,  but  do 
not,  of  course,  show  whether  a  further  increase  of  speed  would  have 
resulted  in  overloading  them,  or,  indeed,  what  heating  was  found 
at  the  higher  speeds  actually  tried.  The  figures  for  train  re- 
sistances given  in  Mr.  Davis's  recent  paper  would  indicate,  if  cor- 
rect, that  even  at  90  miles  to  100  miles  per  hour,  the  Zossen  motors 
would  have  been  enormously  overloaded,  but  that  such  a  condition 
actually  occurred  is  not  even  indirectly  hinted  at  by  Herr  Lochner, 
so  that  it  seems  that  under  the  actual  conditions  of  running  the 
motors  were  not  miscalculated  with  respect  to  the  output  required. 
Exact  information  as  to  the  outputs  really  reached  would  be  very 
valuable  indeed  in  the  present  state  of  affairs,  but  it  hardly  seems 
likely  that  we  shall  hear  much  about  it  for  the  present.  The  con- 
tinental manufacturers  have  a  very  bad  taste  left  in  their  mouths  by 
the  row  over  the  equipment  of  the  Inner  Circle,  and  are  not  likely 
to  give  much  gratuitous  help  to  American  engineers  in  making  fur- 
ther inroads  upon  the  foreign  market.  And,  in  fact,  it  would  be 
hardly  reasonable  to  expect  it,  considering  the  profound  secrecy 
that  is  often  observed  among  American  manufacturers  who  think 
they  have  a  good  thing.  We  earnestly  hope  that  some  of  our  Amer- 
ican engineers  will  have  the  chance  to  show  what  they  can  do  in 
high-speed  work  before  long,  for  the  Zossen  work  has  apparently 
relegated  us  to  the  back  row  in  such  matters,  and  if  the  long- 
promised  100-mile-an-hour  road  is  to  be  built  anywhere  on  this  side 
of  the  water  there  is  grievous  need  of  experimentation.  Every 
few  months  we  hear  that  the  steam  railway  record  has  been  pegged 
up  a  bit  higher,  especially  in  long-distance  runs,  and  unless  electrical 
engineers  propose  to  balk  at  the  jump  they  must  limber  up  b;f ore- 
hand.  It  would  be  downright  exasperating  if  the  first  really  high- 
speed train  put  into  service  in  the  twentieth  century  was  to  be 
drawn  by  a  commonplace  locomotive,  but  there  is  some  danger  of  it. 

Franchises  as  Property 

The  report  of  Judge  Earl,  as  referee  in  the  special  franchise 
tax  law  cases  touches  upon  a  point  which  is  of  very  great  interest  to 
public  service  corporations  throughout  the  country.  The  referee 
says  that  "while  the  franchises  belonged  to  the  State  they  were 
public  property,  held  like  other  property  for  the  benefit  of  the 
whole  people  of  the  State,  or  for  the  benefit  of  the  people  living  in 
the  city,  where  they  had  their  sites,  but  when  they  were  granted 
they  became  private  property  like  other  private  property  and  became 
a  part  of  the  mass  of  property,  within  the  State  in  private  owner- 
ship, segregated  from  the  public  ownership." 

Aside  from  the  merits  of  the  special  franchise  tax  law  this  in- 
terpretation is  important  as  indicating  the  exact  status  of  franchises 
in  law.  Heretofore  it  has  been  held  in  many  cases  that  franchises 
were  merely  permits  or  licenses,  and  corporations  have  contended 
that  the  compensation  paid  for  these  rights  relieved  the  holders 
from  further  taxation.  Under  Referee  Earl's  findings,  provided 
his  position  is  finally  sustained,  these  street  rights  are  to  be  con- 
sidered property  in  the  nature  of  real  estate  easements,  and  in  sup- 
port of  this  contention  the  advocates  of  the  Ford  bill  call  attention 
to  the  fact  that  many  of  them  were  bought  and  sold  as  property 
before  a  rail  had  been  laid  or  a  spadeful  of  earth  dug  to  improve 
them.  The  claim  that  it  is  impossible  to  fix  a  tangible  value  upon 
these  rights  is  pronounced  untenable,  in  view  of  the  fact  that  busi- 
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ness  men  frequently  deal  in  them.  Valuation  of  such  properties 
is  admittedly  difficult,  but  ex-Judge  Earl  points  out  that  men  find  it 
possible  to  appraise  them  with  sufficient  accuracy  for  business  pur- 
poses, and,  therefore,  he  holds  that  the  assessment  "can  be  made 
with  such  an  approximation  to  accuracy  as  will  satisfy  all  the  re- 
quirements of  the  law  and  the  constitution." 

This  interpretation  of  the  law  is  not  final,  of  course;  in  fact,  the 
referee's  report,  in  which  it  is  presented,  is  actually  only  the  first 
step  in  the  litigation,  and  many  years  may  pass  before  final  adjudi- 
cation. But  Judge  Earl's  position  may  rightly  be  taken  as  an  in- 
dication of  the  trend  of  public  opinion,  and  its  influence  upon  the 
judicial  mind.  A  few  years  ago  such  an  opinion  from  a  man  of 
Judge  Earl's  position  and  political  affiliations  would  create  a  pro- 
found impression  ;  last  week  it  was  merely  a  surprise — a  disagree- 
able one  to  be  sure,  to  the  investing  public.  It  does  not  follow, 
however,  that  the  higher  authorities  have  been  similarly  affected, 
and  final  disposition  rests  with  them. 

Crowded  Cars 

The  calamity  howler  is  abroad  again.  This  time  he  comes  to 
warn  us  against  the  overcrowded  car;  rather  an  inopportune 
time,  by  the  way,  when  most  transportation  companies  are  ar- 
ranging to  put  on  open  cars,  for  it  is  not  so  much  the  physical 
discomfort  against  which  complaint  is  made  as  the  danger  arising 
from  the  spread  of  disease  and  the  unsanitary  condition  of 
closed  cars  generally.  The  provisions  made  for  ventilation  are 
pronounced  grotesquely  inadequate,  and,  such  as  they  are,  it  is 
claimed,  are  not  intelligently  used.  This  involves  the  breathing  of 
highly  vitiated  air  for  considerable  periods  of  time  by  multitudes 
of  people  who  are,  especially  at  night,  when  wearied  by  the  day's 
work,  in  the  worst  of  conditions  for  resisting  the  assorted  infec- 
tions with  which  the  air  in  most  surface  cars  during  these  rush 
hours  at  night  is  heavily  laden.  The  elevated  cars  are  said  to 
be  less  sanitary  than  the  surface  cars,  since  they  are  larger  and 
their  doors  are  opened  less  frequently  to  admit  pure  air.  The 
claim  that  the  electric  cars  are  an  improvement,  from  the  medical 
point  of  view,  upon  their  smaller  and  slower  predecessors,  is  em- 
phatically denied. 

Not  content  with  condemning  the  present  methods  the  writer 
in  question  declares  that  conditions  in  New  York  will  not  be  im- 
proved by  the  opening  of  the  subway.  The  assumption  that  the 
air  in  the  tunnel  will  be  pure  is  pronounced  unwarranted,  and  it 
is  asserted  that  unless  an  elaborate  and  expensive  system  of  venti- 
lating fans  is  installed  the  public's  expectation  of  safety  and  com- 
fort in  the  subway  is  not  going  to  be  satisfied. 

The  article  in  which  this  gloomy  view  of  the  situation  is  taken 
was  published  in  a  medical  journal,  and  the  writer  was  represented 
as  a  prominent  member  of  the  medical  profession.  No  doubt  we 
should  feel  indebted  to  him  for  pointing  out  the  dangers  with 
which  we  are  beset,  but  we  are  ungracious  enough  to  think  that 
unless  he  had  a  remedy  to  offer  he  ought  to  preserve  a  discreet 
silence.  Probably  it  is  too  much  to  expect  a  member  of  the  medi- 
cal profession  to  prescribe  even  for  the  general  public  without  re- 
ceiving the  customary  fee;  or,  possibly,  it  may  be  that  he  recog- 
nizes his  limitations  and  realizes  that  the  problem  is  too  big  for 
him?  Other  men,  who  have  had  special  training  and  large  experi- 
ence, have  found  the  transportation  problems  in  large  cities  diffi- 
cult of  solution.  In  New  York  it  seems  impossible  to  keep  up 
with  the  growth  of  the  city.  The  elevated  and  surface  lines  are 
operating  as  many  cars  to-day  as  can  be  accommodated.  Every 
evening  during  the  rush  hours  the  cars  on  the  principal  surface 
lines  run  so  closely  together  that  there  is  reason  for  complaint 
on  the  part  of  pedestrians  who  are  unable  to  proceed  east  or  west 
without  experiencing  much  delay  and  vexation.  On  the  elevated, 
it  is  not  an  unusual  thing  to  see  three  five-car  north-bound  trains 
from  the  Ninth  Avenue  and  Sixth  Avenue  lines  on  the  curve  at 
1  roth  Street.  This  is  about  the  limit  of  the  present  facilities.  Of 
course,  all  the  people  who  leave  their  places  of  business  between 
5  o'clock  and  6  o'clock  in  the  downtown  district  cannot  be  ac- 


commodated with  seats,  and  as  they  are  all  anxious  to  reach  home 
as  quickly  as  possible  there  is  crowding  and  crushing  on  all  lines 
for  a  short  time.  This  has  been  explained  over  and  over  again 
until  street  railway  men  feel  that  everybody  should  understand 
and  appreciate  these  conditions  and  not  hold  them  accountable; 
and  it  has  been  pointed  out  that  with  our  constantly  growing 
cities  we  cannot  reasonably  expect  any  marked  change.  Ameri- 
cans will  not  wait  for  seats  in  trolley  cars;  they  prefer  to  suffer 
the  inconvenience  and  discomforts  of  standing  in  a  crowded  aisle, 
hanging  on  to  a  strap  or  being  wedged  into  a  corner  on  the  plat- 
form— anything  but  delay.  The  express  trains  on  the  elevated 
afford  convincing  proof  of  this  tendency.  It  may  be  absurd,  but 
it  is  characteristic  of  the  residents  of  large  cities,  and  must  be 
taken  into  account  in  considering  these  questions. 

With  the  arrival  of  mild  weather  and  the  substitution  of  open 
cars  for  the  closed  cars,  complaint  is  renewed  against  the  per- 
sistent crowding  of  passengers  into  these  cars  after  the  seats  are 
all  occupied.  The  street  railway  companies  are  powerless  in  New 
York,  in  particular,  and  the  newspapers  are  publishing  all  sorts 
of  theories  for  overcoming  the  annoyance,  none  of  them,  how- 
ever, offering  a  practicable  solution.  Double-deckers  have  been 
suggested,  but  their  use  is  precluded  by  the  elevated  structures, 
which  cross  all  the  principal  lines.  It  has  also  been  urged  that 
the  seats  be  placed  closer  together,  but  this  would  result  in  as 
much  discomfort  as  passengers  standing  in  the  spaces  now  pro- 
vided. The  normal  carrying  capacity  of  the  open  car  is  much  less 
than  the  closed  car,  and  the  surface  lines  are  much  more  popular 
in  summer  than  in  winter;  consequently  the  problem  is  greatly 
complicated.  Street  railway  managers  will  welcome  a  practicable 
plan  for  the  relief  of  their  patrons. 

Chicago's  Franchise  Dispute 

The  street  railway  situation  in  Chicago  furnishes  an  object  lesson 
that  other  communities  should  study  with  profit.  It  is  admitted  on 
all  sides  that  the  transportation  facilities  are  in  a  deplorable  condi- 
tion, and  that  they  are  constantly  growing  more  and  more  inade- 
quate, because  of  the  inability  of  the  operating  companies  to  secure 
any  guarantee  from  the  municipal  administration  that  would  justify 
them  in  making  the  improvements  that  are  necessary  to  bring  the 
service  up  to  the  requirements  of  the  city.  The  controversy  be- 
tween the  companies  and  the  city  which  has  led  up  to  this  state  of 
affairs  is  reviewed  in  a  carefully  prepared  article,  which  is  presented 
on  another  page  of  this  issue.  It  is  a  conservative  statement,  and 
deserves  the  earnest  consideration  of  all  who  are  interested  in  this 
matter.  At  present  there  is  practically  a  deadlock,  and  it  is  difficult 
to  see  how  any  relief  is  to  be  obtained  until  there  is  a  radical 
change  in  the  attitude  of  the  city  government  toward  the  street 
railway  companies.  Aside  from  the  question  of  the  date  of  ex- 
piration of  franchises,  there  are  many  minor  points  of  difference 
between  the  city  and  the  companies,  but  these  could  doubtless  be 
settled  amicably  were  it  not  for  the  disturbing  element  that  has 
been  injected  into  this  controversy  by  those  who  desire  to  make 
political  capital  out  of  it.  In  fact,  it  is  safe  to  say  that  but  for  the 
unreasonable  opposition  of  the  present  city  administration  the 
whole  subject  would  long  since  have  been  disposed  of,  and  the 
people  of  Chicago  would  now  be  enjoying  the  improved  service 
which  they  need  so  badly,  and  which  the  companies  are  desirous 
of  giving.  But  as  long  as  the  question  is  open  and  the  city  adheres 
to  its  present  policy,  the  companies  will  be  forced  to  remain  inactive. 
The  short-sighted  policy  of  the  Mayor  and  his  followers  will 
merely  tend  to  prolong  the  misery,  and,  in  the  meantime,  the  com- 
panies and  their  patrons  will  have  to  get  along  as  best  they  can. 
We  must  confess  a  feeling  of  disappointment  over  the  lack  of  in- 
terest which  Chicago's  business  men  have  shown  in  this  matter, 
for  we  cannot  believe  that  they  would  be  so  blind  to  their  own  in- 
terests as  to  lend  their  approval,  support  and  encouragement  to 
such  a  piratical  policy  as  the  raid  upon  Chicago's  street  railway 
properties  under  the  leadership  of  Carter  Harrison.  They  should 
take  charge  of  the  settlement  of  this  question. 
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Damage  to  the  Kansas  City  Power  House 


The  accompanying  illustrations  show  the  effect  of  a  small-sized 
cyclone  which  recently  visited  Kansas  City,  Mo.  This  damage  oc- 
curred on  Saturday,  April  26.  Starting  as  a  high  wind  it  blew  a 
hurricane  about  10:30  p.  m.,  and  a  sudden  gust  struck  the  two 
smoke  stacks  of  the  power  station  of  the  East  Side  Electric  Railway 
Company.  One  of  these  stacks  was  40  ins.  in  diameter,  and  the 
other  36  ins.  in  diameter,  both  being  about  85  ft.  high.  The  smaller 
stack  fell  to  the  ground,  the  concussion  breaking  it  into  three 
pieces,  but  doing  no  damage  to  the  surrounding  buildings.  The 
largest  stack,  however,  fell  on  a  frame  building  in  the  rear  of  the 
power  house  with  sufficient  force  to  crush  in  the  roof.  It  also  did 
some  damage  to  the  power  house  wall.  This  stack  was  a  com- 
paratively new  one,  and,  strange  to  say,  was  itself  uninjured, except 
for  a  slight  flattening.  Where  the  smaller  stack  separated  the 
rivets  were  sheared  off  clean.  Luckily  for  the  railway  company, 
this  power  house  has  not  been  in  service  for  about  two  months,  it 


EFFECTS  OF  A  RECENT  W 


being  used  principally  as  an  auxiliary  during  the  heavy  summer 
travel,  the  power  for  the  line  being,  at  present,  furnished  by  the 
Central  Avenue  station.  As  it  is  also  used  in  cold,  winter  weather,  the 
accident  occurred  at  the  most  opportune  time  for  the  railway  com- 
pany. The  boilers  and  machinery  were  not  in  the  least  injured, 
and  the  stacks  will  be  put  up  again  at  once.  It  is  estimated  that 
the  total  damage  to  the  stacks,  power  station,  etc.,  will  amount  to 
about  $1,250,  which  is  wholly  covered  by  cyclone  insurance.  The 
damage  to  the  railway  company's  property  was  only  a  small  part  of 
a  great  deal  of  destruction  done  in  all  parts  of  the  city  by  the  same 
wind  to  trees  and  chimneys. 

 ♦<>♦  

Comparative  Accident  Records  at  Indianapolis 

President  Hugh  J.  McGowan,  of  the  Indianapolis  Street  Rail- 
way Company,  is  obtaining  beneficial  results  from  keeping  com- 
parative records  of  the  number  of  accidents  on  the  several  lines  of 
that  system.  At  regular  intervals  a  bulletin  is  posted,  showing 
the  number  of  accidents  and  number  of  cars  operated  on  each 
route  of  the  Indianapolis  Street  Railway  for  a  given  period.  The 
motormen  and  conductors  have  taken  much  pride  in  keeping  the 
records  of  their  route  as  good  as  possible,  and  this  competition, 
of  course,  has  a  good  effect  in  making  all  the  men  careful  and  re^ 
ducing  the  number  of  accidents.  Comparative  records  of  any  de- 
tail of  operation  which  are  intended  to  promote  competition  be- 
tween the  men  and  thus  improve  the  service  are  almost  sure  to 
have  good  results. 



An  Interesting  Lecture  to  Street  Railway  Employees 

W.  Wallace  Kerr,  of  the  Hebrew  Technical  Institute,  New  York, 
gave  a  most  interesting  talk  before  the  Street  Railway  Employees' 
Association  of  Hartford,  on  the  evening  of  Friday,  May  9.  Mr. 


Kerr  refrained  from  the  use  of  technical  terms  as  far  as  possible, 
and  his  lecture  was  highly  appreciated  by  a  large  audience.  It 
started  with  the  subject  of  magnetism,  showing  the  attraction  and 
repulsion  of  an  electromagnet  by  the  poles,  and  discussed  the  whole 
subject  through,  showing  the  early  types  of  Edison  and  Van  De- 
poele  motors  and  carried  the  description  up  to  and  including  mod- 
ern types  of  railway  motors.  A  very  clear  description  of  the  K 
type  of  controller  was  included,  the  lecturer  showing  the  various 
combinations  due  to  the  "notches"  on  the  controller.  After  the 
lecture  the  street  railway  band  gave  an  impromptu  concert,  and 
some  of  the  members  assisted  with  special  entertainments.  The 
entire  performance  was  a  great  success. 



Mechanical  Engineers  at  Boston 

The  American  Society  of  Mechanical  Engineers  will  meet  at 
Boston,  May  27,  and  continue  four  days.  The  professional  sessions 
will  be  held  at  Engineering  Building  B,  Massachusetts  Institute 
of  Technology.  The  opening  session  will  be  held  in  Huntington 
Hall,  Tuesday  evening,  May  27,  when  Dr.  Henry  S.  Pritchett, 
president  of  the  Institute,  and  George  S.  Kimball,  president  of  the 
Boston  Society  of  Civil  Engineers,  which  is  the  oldest  engineering 
society    in    America,    will    welcome    the    members    and  their 
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friends.  On  Wednesday  the  programme  calls  for  the  fol- 
lowing features :  "Final  report  of  the  committee  appointed  to 
codify  and  standardize  the  methods  of  making  engine  tests;"  "Sup- 
plementary report  of  committee  on  standard  pipe  unions;"  "Specifi- 
cations for  Steel  Forgings,  Castings  and  Boiler  Plates,"  by  W.  R. 
Webster ;  "Tests  of  Steam  Pipe  Coverings,"  by  George  H.  Barrus. 
On  Wednesday  evening  papers  will  be  presented  as  follows :  "Re- 
pairing a  Broken  Cylinder,"  by  H.  M.  Lane;  "Construction  of 
Atlantic  Avenue  Power  Station,  Boston,"  by  I.  E.  Moultrop  and 
R.  E.  Curtis ;  Swivel  Joint  for  High-Pressure  Main,"  by  R.  E. 
Curtis;  "Determining  Temperatures  of  Exhaust  Gases  in  Combus- 
tion Engines,"  by  R.  H.  Fernald ;  "Working  Details  of  a  Gas  En- 
gine Test,"  by  R.  H.  Fernald;  "Liquid  Fuel  Combustion,"  by 
Charles  E.  Lucke.  Thursday's  programme  includes  the  following : 
"A  Roller  Extensometer,"  by  Gus  C.  Henning;  "Mechanical  Stokers 
for  Locomotives,"  by  Fred  H.  Colvin  ;  "Improved  Indicator  Cock 
for  Engines,"  by  A.  K.  Mansfield;  "Electricity  in  Cotton  Mills," 
by  W.  B.  Smith  Whaley ;  "Some  Details  of  Direct-Connected 
Generator  Sets,"  by  William  H.  Bryan  ;  "A  Graphical  Determin- 
ation of  Piston  Acceleration,"  by  J.  N.  Le  Conte.  On  Friday  the 
closing  session  will  be  held  at  10  :3c  A.  M.  The  society  will  be  the 
guests  of  Harvard  University.  This  session  will  be  held  in  the 
lecture-room  of  Pierce  Hall  at  Harvard  University,  Cambridge. 
Papers  will  be  read  as  follows :  "Technical  Index  and  File,"  by 
R.  H.  Soule;  "The  Lowell  Gaslight  Company's  Coal  Pocket,"  by 
F.  M.  Bowman;  "Elevator  Safeties,"  by  Charles  R.  Pratt;  "The 
Flying  Shear,"  by  V.  E.  Edwards ;  "Standard  for  Machine  Screws," 
by  C.  C.  Tyler ;  "Cold  Working  of  Sheet  Metals  in  Dies,"  by  John 
D.  Riggs.  At  the  close  of  the  session,  members  of  the  society  and 
ladies  accompanying  them  will  be  guests  of  the  president  and 
fellows  of  Harvard  University  at  lunch  in  the  Harvard  Union,  at 
1  p.  m.  After  lunch,  President  Elliot  will  make  a  short  address, 
and  a  reply  will  be  made  by  the  president.  After  this  an  opportunity 
will  be  given  to  visit  the  points  of  interest  at  the  university. 
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New  Interurban  Road  in  Ohio 


The  accompanying  map  shows  a  proposed  electric  line  which 
will  connect  Cincinnati  and  Columbus  with  the  Great  Lakes.  The 
road  will  be  known  as  the  Toledo,  Columbus,  Springfield  &  Cin- 
cinnati Railway,  and  it  is  intended  that  it  will  carry  passengers, 
United  States  mail,  express,  baggage  and  freight.  The  land  over 
which  the  road  runs  is  unusually  level,  there  are  few  streams  to 
cross,  and  therefore  few  bridges  to  build,  and  the  adjoining  land 
will  furnish  excellent  gravel  ballast.  It  is  expected,  therefore,  that 
the  cost  of  construction  will  be  unusually  low.  A  large  part  of  the 
territory  between  Bellefontaine  and  Cincinnati  is  already  covered 
by  electric  railways,  and  if  right  of  way  over  these  lines  can  be 
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MAP  OF  PROPOSED  OHIO  INTERURBAN  RAILWAY 

secured  by  the  new  road  the  total  length  of  the  system  will  be 
about  250  miles. 

The  road  runs  through  a  great  number  of  small  villages  between 
Toledo  and  Bellefontaine,  and  the  promoters  have  compiled  some 
extremely  interesting  figures  as  to  the  possible  traffic  to  be  ob- 
tained from  the  population  along  the  route.  These  calculations 
are  made  on  a  somewhat  different  basis  from  that  ordinarily 
adopted  by  conservative  managements,  but  the  subject  is  of  such 
importance  that  it  is  useful  to  see  the  various  methods  by  which 
receipts  per  capita  can  be  predetermined.  The  precedent  shows 
that  it  is  hardly  safe  in  estimating  the  possible  revenue  to  be 
expected  "from  an  interurban  railway  proposition  to  take  the 
population  along  the  route  for  more  than  a  half  a  mile  at  the  out- 
side on  either  side  of  the  right  of  way.  The  management  of  the 
Toledo,  Columbus,  Springfield  &  Cincinnati  Railway,  however, 


have  followed  in  a  lesser  degree  the  practice  of  steam  railroads 
opening  up  a  new  country  of  taking  in  the  entire  population  of  the 
counties  directly  adjoining  the  line  and  including  from  one-third 
to  two-thirds  of  the  population  of  adjacent  counties.  In  the 
electric  road  townships  have  been  substituted  for  counties,  and  a 
belt  averaging  about  three  and  a  half  miles  wide  on  each  side  of 
the  right  of  way,  has  been  the  basis  for  calculation.  The  popula- 
tion of  the  townships  used  in  the  prospectus  of  the  road  are  taken 
from  statistics  of  Ohio,  and  give  a  grand  total  of  867,856  for  the 
possible  effective  population  that  the  road  may  depend  upon  as 
passengers.  Leaving  out  the  large  cities  the  population  is,  of 
course,  much  more  dense  south  of  Bellefontaine  than  between  that 
city  and  Toledo,  where,  although  the  towns  are  numerous,  they 
have  but  few  inhabitants.  This  road,  if  built,  will  open  up  a 
neglected  section  of  Ohio  and  will  undoubtedly  be  of  advantage 
to  the  farmers  and  the  residents  of  the  small  towns  along  the  line 
between  Toledo  and  Bellefontaine.  The  capitalization  is  to 
be  $5,000,000,  with  no  bonds,  or  $20,000  per  mile.  About 
seven  miles  of  road  has  already  been  constructed  out  of 
Lima,  and  the  line  to  Toledo  will  be  built  as  soon  as  satisfactory 
financial  arrangements  have  been  completed.  On  the  map  the 
straight  lines  show  existing  steam  railway  connections  with 
the  surrounding  country  seats.  The  officers  of  the  Toledo, 
Columbus,  Springfield  &  Cincinnati  Railway  Company  are 
as  follows:  Ellis  Bartholomew,  president  and  general  manager, 
Toledo,  Ohio;  A.  F.  McCormick,  first  vice-president,  Columbus, 
Ohio;  Benjamin  F.  James,  second  vice-president,  Bowling  Green, 
Ohio;  I.  N.  Covault,  secretary,  Toledo,  Ohio;  William  P.  Heston, 
treasurer,  Toledo,  Ohio;  G.  A.  Bartholomew,  general  superin- 
tendent, Lima,  Ohio  ;  X.  H.  Hollar,  of  Lima,  one  of  the  directors, 
is  at  present  in  New  York,  interesting  Eastern  capital  in  the 
proposition. 

 »♦♦  

Automobile  Repair  Wagon 


The  accompanying  engraving  illustrates  a  novel  form  of  repair 
wagon  in  use  in  Liverpool,  England.  It  consists  of  an  automatic 
tower  with  adjustable  platform  mounted  on  an  automobile  truck. 
The  entire  construction  is  made  extra  strong  and  the  apparatus 
has  proved  of  great  value  to  the  Liverpool  Corporation  Tram- 


A  MODEL  TOWER  WAGON 


ways.  This  automobile  tower  wagon  was  supplied  by  the  firm  of 
T.  Coulthard  &  Co.,  Ltd.,  Preston,  the  well-known  engineers. 

 ♦♦♦  

The  Tramways  Company  of  Seville  has  been  granted  permission 
to  adopt  electricity  for  its  lines.  A  concession  has  been  granted 
to  the  Tramways  Company  of  San  Sebastian  for  the  extension 
of  the  electric  lines  in  that  city.  Application  has  been  made  for  a 
concession  for  an  electric  tramway  service  from  Seville  to  San 
Juan  de  Azualfarache,  for  another  line  from  Castille  to  Cuesta  y 
Sines,  and  for  another  line  from  Camas  to  San  Teponce. 
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Review  of  the  Chicago  Franchise  Situation 


So  much  has  appeared  in  these  columns  in  the  last  two  years 
regarding  the  franchise  question  in  Chicago  that  in  reviewing  the 
situation  at  the  present  time  many  things  must  necessarily  be 
touched  upon  which  have  been  discussed  before.  Nevertheless,  in 
order  to  put  the  facts  in  condensed  form  for  those  who  have  not 
closely  followed  the  history  of  the  case,  as  related  from  time  to 
time,  some  of  the  principal  features  will  be  reviewed. 

The  Chicago  franchise  question,  as  it  is  commonly  called,  has 
arisen  out  of  the  fact  that  a  large  number  of  franchises  of  the 
two  large  street  railway  companies  operating  in  Chicago — the 
Chicago  Union  Traction  Company  and  the  Chicago  City  Railway 
Company — expire,  according  to  the  terms  of  the  ordinances  under 
which  they  were  granted,  in  1903.  About  four  years  ago  attempt 
was  made  to  secure  legislation  which  would  prolong  the  life  of 
all  franchises  owned  by  Chicago  companies,  so  that  the  companies 
could  afford  to  go  ahead  with  fieeded  improvements  and  bring 
Chicago  street  railway  lines  thoroughly  up  to  date.  It  was,  of 
course,  foreseen  by  the  companies  at  that  time  that  extensive 
overhauling  would  be  necessary,  including  the  change  from  cable 
to  electric  traction,  of  some  of  the  most  important  lines.  The 
Illinois  Legislature  passed  laws  which  gave  the  needed  extensions, 
but  owing  to  great  public  opposition  this  law  was  repealed  at  the 
following  session,  leaving  matters  just  as  they  stood  before,  with 
the  time  growing  nearer  when  some  of  the  franchises  expire  by  limi- 
tation. For  two  years  there  has  been  much  discussion  regarding 
what  should  be  done  affecting  the  renewal  of  expiring  franchises. 
The  committee  on  local  transportation  of  the  Chicago  City  Council 
after  many  deliberations  has  outlined  general  plans  under  which 
it  considered  franchises  should  be  renewed,  leaving  open,  however, 
some  important  points. 

The  whole  matter  has,  furthermore,  been  in  an  uncertain  state,  be- 
cause of  the  possibility  that  it  will  be  found  that  the  franchises, 
which  are  supposed  to  expire  in  1903,  in  reality  run  until  ninety-nine 
years  from  the  time  the  companies  owning  them  were  chartered, 
or  until  1957  to  i960.  Some  able  lawyers  have  expressed  the 
opinion  that  these  franchises  are  good  for  that  period  of  time  by 
virtue  of  the  ninety-nine  year  charters  granted  by  the  Legislature 
in  1865.  In  order  to  test  this  matter,  W.  L.  Elkins,  of  Philadelphia, 
as  a  stockholder  in  the  corporations  interested,  brought  suit  for 
an  injunction,  asking  that  the  city  be  enjoined  from  interfering 
with  the  operation  of  the  North  and  West  Chicago  street  railways, 
and  that  the  court  declare  that  the  charters  of  these  roads  allow 
them  to  operate  until  1958  and  i960,  respectively.  The  petition 
also  requested  a  settlement  of  the  question  of  the  companies'  right  to 
operate  on  certain  streets,  which,  it  is  claimed,  will  expire  in  July  of 
next  year.  Suit  was  brought  in  the  United  States  Circuit  Court 
because  Mr.  Elkins,  as  a  stockholder,  was  a  resident  of  another 
State.  Last  week,  May  8,  Judge  Seaman  decided  that  the  Federal 
courts  had  no  jurisdiction  in  such  a  case,  and  that  it  properly  be- 
longed to  the  State  courts.  Further  than  this,  the  Judge  said 
that  since  the  city  had  as  yet  taken  no  legislative  action  to  forfeit 
the  franchise  there  was  no  legal  grounds  for  the  contention  that  the 
city  was  attempting  to  impair  the  validity  of  the  ninety-nine  year 
charters.  Of  course,  while  there  has  been  much  talk  on  the  part 
of  the  city  officials  and  the  council  committee  has  been  considering 
franchise  extensions,  no  legal  action  was  taken  by  the  city  at  the 
time  the  suit  was  filed,  although  since  that  time  the  City  Council  has 
passed  a  resolution,  calling  upon  the  traction  companies  to  formu- 
late terms  upon  which  they  wish  franchise  extensions,  and  prac- 
tically declaring  a  number  of  the  franchises  void  after  1903.  This 
decision,  of  course,  has  the  effect  of  prolonging  the  discussion,  set- 
tlement of  which  has  already  been  delayed  entirely  too  long  for  the 
welfare  of  either  the  companies  or  the  public.  If  it  should  be  de- 
cided ultimately  that  the  franchises  in  question  run  until  1958  and 
i960,  the  respective  life  of  the  charters  of  the  companies,  it  would 
mean  that  the  companies  would  at  once  raise  capital  for  extensive 
improvements,  otherwise  the  franchises  expire  next  year,  and  in 
that  event  the  question  of  making  terms  for  franchise  renewals 
affords  abundant  opportunity  for  speculation  as  to  the  probable 
outcome.  In  this  connection  it  must  be  remembered  that  all  of  the 
franchises  are  not  supposed  to  expire  next  year.  The  expiring 
franchises,  however,  do  include  many  of  the  principal  streets.  If 
the  franchises  in  question  expire  it  will  still  leave  the  present 
street  railway  companies  in  possession  of  nearly  all  the  cross- 
town  lines  and  a  few  disjointed  pieces  of  trunk  line. 

Supposing,  as  an  extreme  case,  the  city  and  companies  should 
fail  to  come  to  terms  as  to  the  renewal  of  the  franchises  next 
year,  the  city  would  not  be  in  a  position  to  offer  very  great  in- 
ducements for  a  new  company  to  step  in  and  operate  on  the  streets 
for  which  the  franchises  have  expired.  The  present  companies  can, 
indeed,  offer  the  city  much  better  terms  for  the  renewal  of  expir- 


ing franchises  than  could  any  new  company,  which  would,  of 
course,  have  nothing  more  than  an  incomplete  system  of  city 
transportation,  and  which  would,  therefore,  not  pay  the  profits 
which  a  complete  consolidated  system  could.  Of  course  there  is 
the  possibility  that  the  city  might  refuse  to  accept  the  terms  offered 
by  the  present  companies,  and  in  that  case  the  companies  would, 
at  first  appearance,  be  in  a  bad  predicament.  When,  however,  it  is 
realized  that  someone  must  supply  the  city  of  Chicago  with  local 
transportation  daily,  it  is  evident  that  while  the  politicians  in  con- 
trol of  the  city  government  may  indulge  in  buncombe  and  hold  out 
for  better  terms  than  existing  companies  are  able  to  give,  certainly 
no  new  company  can  fulfill  conditions  that  the  existing  com- 
panies find  prohibitive.  Matters  will,  therefore,  remain  at  a  stand- 
still, and  since  local  transportation  is  necessary,  existing  companies 
will  continue  to  do  the  businesss  on  the  old  terms  until  such  time 
as  a  settlement  is  made.  This,  however,  is  assuming  an  extreme 
case. 

While  it  is  true  that  public  agitation  and  discussion  of  the  street 
railway  franchises  has  been  going  on  very  actively  for  over  two 
years,  and  the  public  ideas  as  to  what  can  be  obtained  by  way  of 
concession  from  the  street  railway  companies  have,  perhaps,  been 
raised  to  a  point  from  which  there  must  be  some  recession ;  it  is 
also  true  that  settlement  of  public  questions  of  this  kind  usually 
takes  place  on  a  much  more  practical  and  common-sense  basis  than 
an  observer  would  be  led  to  suppose  from  the  utterances  of  the 
radical  element  previous  to  the  time  the  actual  settlement  comes. 
There  is  usually  enough  conservatism  in  a  community  to  act  as  a 
balance  wheel,  and  there  is  good  reason  to  suppose  that  when  the 
time  comes  for  the  actual  settlement  in  Chicago  very  few  of  the 
extreme  ideas  which  have  been  put  forward  so  prominently  in  the 
discussions  of  the  last  two  years  will  be  incorporated  in 
the  final  agreement.  For  example,  municipal  ownership 
has  been  advocated  to  such  an  extent  that  a  test  vote  was 
taken  at  the  recent  spring  election  to  determine  the  sentiment  of 
voters  upon  this  issue.  Although  the  ballot  on  this  question  re- 
sulted in  a  great  majority  favorable  to  the  project,  it  is  admitted 
by  those  familiar  with  the  existing  state  of  affairs  in  Chicago  that 
the  probability  of  municipal  ownership  of  street  railways  is  a  great 
distance  away.  In  the  first  place,  under  the  present  laws  of  Illinois, 
the  city  has  no  power  to  own  or  operate  street  railways,  nor  has 
the  city  of  Chicago  any  power  to  increase  its  bonded  indebtedness 
for  this  purpose.  Indeed,  the  matter  of  putting  in  a  long-distance 
transmission  plant  for  utilizing  the  power  of  the  drainage  canal 
to  light  Chicago  and  to  run  the  waterworks  has  been  under  con- 
sideration for  some  time,  and  an  attempt  has  been  made  to  obtain 
a  court  decision  as  to  whether  the  amount  necessary  for  this  can  be 
legally  raised.  The  matter  has  not  yet  been  decided,  and  no  one 
seems  to  care  whether  it  is  or  not,  aside  from  a  few  who  realize 
how  much  it  would  be  to  the  city's  benefit  to  utilize  this  water- 
power  rather  than  to  generate  power  in  the  present  city  steam 
plants.  A  city  which  takes  so  little  interest  in  the  one  talent  which 
it  has,  is  not  likely  to  get  more  talents  very  soon.  It  is  possible 
that  a  municipal  ownership  clause  may  be  incorporated  in  ordi- 
nances granting  franchise  extensions  at  the  present  time,  which 
will  provide  that  the  city  may  at  some  future  time  purchase  the 
street  railways,  provided  State  legislation  is  obtained  to  do  so. 
Municipal  ownership,  therefore,  affects  the  present  situation  only 
so  far  as  it  affects  the  value  of  the  investment  at  some  future 
time,  and  it  may  have  an  important  bearing  in  that  way.  In  con- 
sidering the  terms  of  any  franchise  renewals,  the  companies  can, 
of  course,  consistently  refuse  to  consider  any  terms  which  will  not 
sufficiently  protect  the  investors  at  the  expiration  of  franchises, 
and  as  long  as  the  present  companies  are  in  a  position  to  make 
better  terms  than  could  any  new  company,  there  is  no  good  reason 
to  suppose  that  the  present  companies  can  be  forced  into  making 
terms  which  will  not  so  protect  the  investors.  That  the  foregoing 
analysis  of  the  situation  is  generally  considered  correct  by  those 
who  are  thoroughly  posted,  is  shown  by  the  failure  of  the  securi- 
ties of  the  Chicago  companies  to  fall  greatly  in  value,  in  spite  of  the 
attitude  of  some  of  the  city  officers  of  Chicago,  and  the  unfavorable 
agitation  against  the  companies.  Although,  of  course,  there  has 
been  some  decline  in  value  at  times,  quotations  on  Chicago  stocks 
have  remained  remarkably  firm,  which  could  not  be  the  case  if  in- 
vestors feared  that  franchises  could  not  be  renewed  finally  on  living 
terms. 

It  is,  however,  an  unfortunate  state  of  affairs  that  this  uncertainty 
as  to  the  life  and  renewal  of  franchises  has  been  continued  so  long 
without  definite  settlement.  It  is  even  more  unfortunate  for  the 
people  of  Chicago  than  for  the  companies.  The  man  who  has 
done  more  to  block  a  settlement  than  any  other  is  Mayor  Carter 
H.  Harrison,  and  yet  Mayor  Harrison  was  re-elected  in  1900  mainly 
on  the  strength  of  his  radical  utterances  as  to  the  wonderful  things 
that  he  would  accomplish  in  making  a  settlement  with  the  street 
railway  companies  for  franchise  renewals.   He  is  commonly  quoted 
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as  being  violently  opposed  to  doing  anything  whatever  toward  the 
renewal  of  franchises  until  the  State  Legislature  shall  have  passed 
the  necessary  acts  to  enable  the  city  of  Chicago  to  own  its  street 
railways.  It  is,  therefore,  safe  to  say  that  if  anything  is  done  in 
settlement  it  will  not  be  due  to  the  Mayor,  if  he  maintains  his 
present  position.  That  the  Legislature  will  pass  such  laws  is 
extremely  unlikely. 

The  delay  in  settlement  is  unfortunate  for  companies  and  public, 
because  it  is  retarding  the  legitimate  growth  and  improvement  of 
/he  street  railways  of  Chicago.  The  people  of  Chicago  suffer  because 
the  service  is  not  what  it  would  be  had  the  improvements  been 
made  which  the  roads  contemplated  years  ago,  and  which  would 
have  been  made  had  a  satisfactory  settlement  been  reached.  It  is 
unfortunate  for  the  companies  because  the  delay  tends  to  increase 
public  dissatisfaction  with  present  service,  and  thus  tends  to  make 
a  settlement  harder  in  the  end.  As  to  just  what  terms  of  settlement 
will  probably  be  made  in  case  the  courts  determine  that  the 
franchises  expire  next  year,  it  is  not  possible  to  predict  exactly,  but 
from  the  numerous  conferences  that  have  been  held  so  far,  and  the 
general  trend  of  opinion,  it  is  likely  that  the  terms  will  require 
either  lower  fares  than  straight  5  cents  or  a  5-cent  fare  with  a 
certain  percentage  paid  to  the  city.  It  is  also  possible  that  the 
underground  conduit  system  will  be  tried  on  some  of  the  down- 
town streets,  though  it  is  not  absolutely  certain  that  this  will  be 
feasible  in  Chicago.  If  it  is  a  success  the  conduits  will  require 
much  better  drainage  than  any  that  has  been  furnished  existing 
cable  conduits  in  Chicago.  Although  the  present  conduits  are  well 
drained,  there  are  times  when  they  fill  with  water,  owing  partly 
to  the  level  streets,  and  partly  to  overloaded  or  obstructed  sewer 
outlets. 

If  the  people  and  City  Council  of  Chicago  only  realized  that  it 
is  much  more  important  that  franchise  questions  be  settled  defi- 
nitely at  an  early  day,  than  to  wait  and  haggle  over  service  and  equip- 
ment, it  might  help  along  matters.  The  companies  are  only  waiting 
for  a  definite  settlement  before  putting  on  the  best  that  money 
can  buy.  It  must  be  said  to  the  credit  of  Chicago,  however,  that 
in  this  discussion  and  agitation  over  the  franchise  matters,  the 
question  of  first-class  service  has  usually  been  considered  as  of 
more  importance  than  extreme  reductions  in  fare,  or  large  payments 
to  the  city  in  return  for  franchises. 

 ♦♦♦  

Causes  and  Remedies  for  Vibration  * 


BY  A.  MALLOCK 


One  usually  thinks  of  a  rail  as  being  straight  and  of  a  wheel  as 
being  circular,  but  when  the  profile  of  the  rails  and  the  figure  of 
the  wheels  are  examined  with  care  it  is  found  that  this  is  far  from 
being  the  case.  The  rails,  even  when  first  laid,  are  full  of  hills  and 
valleys,  rarely  indeed  perceptible  to  the  eye,  but  quite  steep 
enough  to  cause  large  vertical  forces  to  act  on  any  mass  which  has 
to  pass  over  them  at  the  speed  of  a  train.  The  wheels  also  (though 
nearly  circular  as  they  leave  the  lathe)  in  the  course  of  use  wear 
irregularly,  partly  from  the  action  of  the  brakes  and  partly  from 
the  necessary  slipping  which  takes  place  in  traveling  round 
curves,  and  perhaps  also  from  want  of  uniformity  in  the  material. 
The  rail  irregularities  differ  but  little  in  different  classes  of  rails, 
though  the  hollows  and  crests  on  a  "bridge  rail"  are  on  the  whole 
rather  shorter  and  steeper  than  on  a  "bull-headed  rail."  The 
depth  of  the  hollows  in  both  sorts  of  rails  averages  about  half  an 
inch,  but  the  average  distance  from  crest  to  crest  is  from  2  ft.  6 
ins.  to  3  ft.  6  ins.  on  the  bull-headed  rail  and  1  ft.  6  ins.  to  2  ft.  6 
ins.  on  the  bridge  rail. 

In  both  classes  of  rail,  however,  much  deeper  depressions  and 
longer -wave  lengths  constantly  occur.  The  speed  with  which 
waves  of  compression  travel  in  the  ground  is  very  large  compared 
with  the  speed  of  any  train,  and  waves  of  distortion,  with  which 
we  have  to  deal  in  the  present  case,  though  their  velocity  is  less 
than  that  of  compression  waves,  travel  certainly  not  less  than 
200  miles  an  hour  in  clay  or  gravel. 

In  addition  to  the  irregularities  of  the  rail  which  exist  whether 
the  train  is  there  or  not,  rails  laid  on  cross  sleepers  yield  to  a 
variable  extent  during  the  passage  of  a  train  according  as  the 
wheel  is  just  over  or  between  the  supporting  chairs,  and  there  is 
some  evidence  that  this  variable  support  tends  in  a  long-used  rail 
to  produce  an  irregularity  of  the  same  pitch  on  the  rail  surface. 
In  the  Central  London  Railway  the  rails  are  laid  on  continuous 
sleepers  bedded  on  concrete,  and  the  rails  themselves  are  bridge 
rails  in  continuous  contact  with  the  sleepers;  but  the  sleeper  ap- 
proaches so  closely  the  flanges  of  the  sections  of  the  tube  that 
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something  of  the  same  sort  of  variable  support  is  given  to  the  rail 
over  the  flange  on  the  one  hand  and  over  the  greater  depth  of 
concrete  between  the  flanges  on  the  ether.  This  may  cause  a 
permanent  irregularity  in  the  rail  of  the  same  pitch  as  the  flanges. 
Owing  to  the  elasticity  of  the  ground  and  the  total  load  of  the 
train,  the  latter  always  travels  in  a  slight  depression  of  its  own 
making. 

In  connection  with  the  present  inquiry  I  have  made  observa- 
tions not  only  on  the  vibrations  in  the  ground  caused  by  trains, 
but  also  on  the  like  effects  due  to  ordinary  road  traffic  in  streets 
paved  with  asphalt,  wood  and  granite  sets.  It  was  found  that 
every  footfall  of  a  horse  propagated  a  wave  in  the  ground  sensible 
for  more  than  a  radius  of  100  ft.  On  new  wood  pavement  and  on 
asphalt  the  waves  due  to  this  cause  were  the  only  ones  which 
could  be  distinguished.  On  granite  sets,  however,  the  effect 
caused  by  the  jolting  of  the  wheels  over  the  successive  stones  far 
exceeded,  and  generally  quite  masked,  the  tread  of  the  horses. 

When  observations  are  made  of  the  vibrations  of  the  ground 
caused  by  trains  it  is  found  that  although  a  great  variety  of  peri- 
ods are  present  in  the  motion,  nevertheless  when  the  vibrations 
are  largest  and  most  marked  the  chief  component  shows  a  definite 
period  which  is  nearly  independent  of  the  speed  of  the  train,  but 
differs  for  different  classes  of  line  construction.  On  the  Central 
London  Railway,  with  the  rails  on  longitudinal  sleepers  and  con- 
crete, the  frequency  is  about  fifteen  per  second.  These  are  the 
vibrations  which  have  given  rise  to  the  complaints  made  by  the 
occupants  of  houses  in  the  neighborhood  of  the  railway,  and 
the  reason  of  their  potency  is  that  most  of  the  floors  in  good-sized 
rooms  have  natural  frequencies  of  the  same  order  of  magnitude. 
The  motion  of  the  walls  and  solid  floors  of  the  basements  was 
very  small  compared  with  that  of  the  floors  of  the  upper  rooms, 
so  small,  in  fact,  that  by  itself  it  would  probably  have  escaped 
notice. 

Perhaps  the  most  remarkable  thing  which  the  inquiry  on  the 
subject  of  train  vibrations  has  made  evident  is  the  extreme  smali- 
ness  of  the  actual  motions  which  give  rise  to  complaint.  The 
amplitudes  of  the  vibrations  in  the  houses  examined  rarely  ex- 
ceed a  thousandth  of  an  inch,  and  such  an  amplitude  when  the  fre- 
quency is  over  ten  per  second  is  a  genuine  source  of  annoyance. 
It  is  true  that  a  single  person  walking  across  the  floor  will  set  up 
much  larger  vibrations,  but  as  far  as  the  occupants  of  the  room 
are  concerned  this  does  not  seem  to  be  noticed.  The  cause  of  the 
disturbance  is  evident,  and  the  motion  of  the  floor  ceases  when  the 
people  cease  moving.  The  vibrations  caused  by  the  trains,  on  the 
other  hand,  are  most  conspicuous  when  the  house  is  otherwise 
quiet.  An  analysis  of  the  experiments  showed  that  it  was  a  matter 
of  chance  whether  a  given  locomotive  caused  a  slight  or  a  severe 
vibration;  that  trains  causing  severe  vibrations  in  one  house  were 
as  likely  as  not  to  cause  only  slight  vibrations  in  the  others,  and 
that  different  rooms  in  the  same  house  were  not  similarly  affected 
by  the  same  train.  Considering  the  irregularities  of  the  rails  and 
non-circularity  of  the  wheels,  these  results  are  not  surprising. 
There  must  evidently  be  a  large  element  of  chance  in  the  way  in 
which  the  non-circular  wheel  engages  with  the  irregularities  of  the 
line,  and  it  will  be  a  matter  of  chance  also  whether  one,  two  or 
more  pairs  of  wheels  are  in  the  best  position  to  cause  vibrations 
at  the  same  time. 

In  August  and  September  last  experiments  were  made  on  the 
Central  London  Railway  with  a  geared  locomotive  and  a  multiple- 
unit  train.  The  geared  locomotive  (considered  merely  as  a 
vibration-causing  load)  differed  from  the  ordinary  locomotives  of 
the  Central  London  Railway  chiefly  in  having  a  much  lighter 
motor  working  the  driving  wheels  by  toothed  gearing  and  in 
having  half  the  weight  of  the  motor  carried  on  the  springs  of  the 
bogie  frame.  This  reduced  the  non-spring  borne  load  to  2.5  tons 
per  axle,  as  against  the  8  tons  on  the  ordinary  locomotive. 
In  the  multiple-unit  train  the  non-spring  borne  load  is  fur- 
ther reduced  to  about  Ij4  tons.  The  general  result  of 
this  experiment  may  be  stated  by  saying  that  the  vibrations 
caused  by  the  train  in  the  ground  decreased  in  proportion  to  the 
non-spring  borne  load,  and  that  for  the  geared  locomotive  they 
were  less  than  one-third  and  for  the  multiple-unit  train  less  than 
a  fifth  of  what  was  caused  by  the  ordinary  locomotives.  The  ob- 
servations of  August  and  September  show,  I  think,  conclusively 
that  the  ordinary  passenger  coaches  have  no  effect  in  causing 
vibration,  for  the  coaches  were  practically  identical  in  all  the 
trains,  and  in  the  case  of  the  multiple-unit  train  records  it  would 
generally  be  impossible  to  say  whether  a  train  was  passing  the 
vibration  instrument  or  not  if  it  were  not  for  the  small  group  of 
vibrations  which  are  made  by  the  motors  at  either  end. 

It  appears,  then,  that  objectionable  vibrations  can  certainly  be 
avoided  by  reducing  the  non-spring  borne  load  on  each  axle  to 
something  under  2  tons  in  the  case  of  a  train  running  at  speeds 
up  to  30  miles  an  hour  and  on  rails  laid  in  any  of  the  usual  ways, 
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and  no  doubt,  at  present,  this  is  much  the  simplest  procedure. 
There  can  be  little  question,  however,  that  if  the  surface  of  the 
rail  could  be  made  nearly  smooth,  or  with  only  very  long  and 
gentle  irregularities,  much  heavier  non-spring  borne  loads  might 
be  used  without  inconvenience,  and  I  think  this  possibility  should 
not  be  lost  sight  of,  since  if  train  speeds  of  100  miles  an  hour  or 
more  ever  become  common,  it  is  almost  certain  that  more  care 
will  have  to  be  taken  in  making  the  surface  of  the  track  uniform 
than  is  at  present  found  necessary.  By  the  use  of  rolling  stock 
in  which  only  a  small  load  is  constrained  to  follow  the  surface  of 
the  rail,  the  remainder  being  carried  on  springs,  such  a  general 
security  is  attained,  and  the  permissible  non-spring  borne  load  is 
quite  sufficient  to  allow  for  proper  strength  and  dimensions  in  the 
wheels,  axles  and  other  parts  of  which  it  is  made  up. 

 ^»  

Polyphase  Distribution  for  the  North  Jersey  Street  Rail- 
way Company 

The  power  facilities  of  the  North  Jersey  Street  Railway  Com- 
pany having  become  inadequate  for  supplying  the  service  of  this 
extensive  system,  it  has  been  decided  by  the  management  to  install 
6000  hp  in  addition.  After  considerable  thought  on  the  subject, 
and  the  advice  of  outside  engineers,  the  polyphase  system  of  distri- 
bution has  been  adopted  and  the  equipping  of  the  power  station  on 
River  Street,  Newark,  with  alternating  apparatus  will  commence  as 
soon  as  possible.  The  details  of  the  system  have  not  yet  been 
definitely  decided,  but  will  probably  consist  of  a  13,200-volt,  three- 
phase  distribution,  two-phase  current  being  generated  by  three 
2000-hp  direct-connected  units.  There  will  probably  be  three  sub- 
stations, one  in  Orange,  one  in  Montclair  and  one  in  Belleville. 


steam  lines  has  been  brought  about  by  the  electrics.  Passenger 
travel  between  Los  Angeles  and  Pasadena  and  Los  Angeles  and 
Santa  Monica  is  now  very  largely  handled  by  the  electric  roads,  ex- 
cept at  the  time  of  special  excursions.  The  Santa  Fe  Railroad  has 
abandoned  its  line  to  Santa  Monica.  The  Huntington  Syndicate 
will  soon  have  electric  cars  running  to  Long  Beach,  and  the  Los 
Angeles  Traction  Company,  now  building  to  San  Pedro,  will  run 
an  extension  to  Long  Beach.  The  Southern  Pacific  and  Salt  Lake 
Railroads,  when  these  lines  are  completed,  will  get  but  little  Long 
Beach,  Terminal  and  San  Pedro  business.  The  Redondo  narrow 
gage  line  is  being  converted  into  an  electric  road,  and  the  Santa 
Fe  Railroad  will  soon  have  little  occasion  to  run  anything  except 
freight  trains  to  Redondo.  San  Gabriel,  Alhambra,  Monrovia  and 
Whittier,  and  within  a  short  time  to  Fullerton,  Anaheim,  Orange 
and  Santa  Ana  will  be  reached  by  the  lines  of  the  Huntington 
Syndicate;  and  the  San  Bernardino  Traction  Company  has  in 
operation  a  line  from  San  Bernardino  to  Colton  and  will  soon 
build  to  Redlands  and  Highland.  Extensions  from  Colton  to 
Riverside  and  from  Riverside  to  Corona  will  probably  be  built  in 
the  not  distant  future,  and  the  Monrovia  line  will  undoubtedly 
be  pushed  east  to  Azusa,  Glendora  and  Pomona.  The  sale  of 
the  Huntington  interests  in  the  street  railways  of  San  Francisco 
resulted  in  a  large  sum  being  placed  at  the  disposal  of  the  syndi- 
cate, and  it  is  not  too  much  to  assume  that  practically  all  of  this 
will  be  employed  in  carrying  out  the  syndicate's  plans. 

 . 

High-Speed  Electric  Trains  between  Cleveland  and  Toledo 


Mention  has  been  made  several  times  recently  of  the  high-speed 
tests  that  are  being  made  by  the  Lake  Electric  Railway  Company 


mm 


INTERURBAN  CAR  WITH  CONTROLLER  BOXES  OPEN 


Three  conductor  cables  will  be  run  in  underground  conduits. 
Walter  A.  Pearson,  electrical  engineer  of  the  Metropolitan  Street 
Railway  Company,  New  York,  has  received  the  appointment  of 
consulting  engineer  and  is  rapidly  perfecting  the  plans. 




Electricity  vs.  Steam  in  Southern  California 


In  Southern  California,  where  electric  railway  development  is 
going  on  at  a  rate  that  few  Easterners  fully  appreciate,  the  steam 
lines,  especially  the  Southern  Pacific  and  Santa  Fe  Railroads, 
find  themselves  met  with  conditions  similar  to  those  that  confront 
many  of  the  Eastern  roads.  The  Huntington  and  various  other 
syndicates  that  are  carrying  on  the  work  of  building  electric  lines 
are  pushing  operations,  and  already  the  abandonment  of  certain 


with  a  view  to  determining  the  possibilities  of  fast  through  cars 
from  Cleveland  to  Toledo,  a  distance  of  118  miles.  It  is  the  aim 
of  this  company,  as  soon  as  the  road  can  be  placed  in  the  proper 
condition,  to  operate  limited  cars  between  the  two  cities  in  four 
hours,  which  would  mean  a  sustained  speed  of  29.5  miles  per  hour, 
allowing  for  all  stops,  and  the  forty-five  minute  schedule  for  7 
miles  in  Cleveland,  and  twenty-six  minutes  for  2^  miles  in  Toledo. 

The  car  which  was  used  in  the  trial  runs  was  built  by  the  Barney 
&  Smith  Car  Company,  and  is  of  the  following  dimensions ;  Length, 
49  ft.  6  ins.;  width,  8  ft.  6  ins.  It  is  vestibuled  at  both  ends.  This 
car  has  seating  capacity  for  fifty-six  people.  It  is  divided  into  two 
parts — the  smoker  compartment  having  eight  seats  and  the  coach 
compartment  twenty  seats.  Baker  heaters  have  been  placed  in 
the  smoker.  The  car  body  is  built  the  same  as  a  steam  railroad 
coach,  the  windows  slide  up  and  the  doors  swing  on  hinges,  except 
the  rear  door  and  the  one  leading  from  the  vestibule  to  the  coach, 
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which  slide  in  partitions.  The  floors  are  double  and  packed  with 
sawdust,  deadening  all  sound.  The  inside  of  the  car  is  finished 
with  quarter-sawed  oak,  the  outside  is  painted  yellow,  and  the 
seats  are  upholstered  with  plush.  The  trucks  were  built  by  the 
Barney  &  Smith  Car  Company  with  5^-in.  axles  and  36-in.  wheels. 
The  brakes  are  of  the  Christensen  straight  air  type.  An  Anderson- 
Smith  arc  headlight  is  used.  The  motor  equipment  comprises  four 
G.  E.  No.  66  125-hp  motors  and  a  G.  E.  type  C  controller  con- 
nected up  for  train  control.  A  speed  of  65  miles  an  hour  is 
attained  at  a  pressure  of  575  volts.  The  car  requires  between  400 
amps,  and  600  amps,  during  acceleration,  and  260  amps,  at  full 
running  speed. 

During  February  and  March  the  car  was  used  on  the  regular 
run  between  Norwalk,  Fremont  and  Toledo.  Readings  taken  on  the 
trial  runs  are  given  herewith. 


Details  of  the  New  Orleans  Consolidation 


The  details  of  the  consolidation  of  the  New  Orleans  City  Railway 
Company,  New  Orleans  &  Carrolton  Light  &  Power  Company,  Or- 
leans Railroad  Company,  New  Orleans  Gas  Light  Company,  New 
Orleans  Lighting  Company  and  the  New  Orleans  Railway  Company 
as  the  New  Orleans  Railways  Company,  have  been  made  public. 
The  total  capital  liabilities  of  the  New  Orleans  Railways  Company 
will  be  $80,000,000.  There  will  be  issued  $40,000,000  4'A  per  cent 
sinking  fund  mortgage  bonds,  $10,000,000  4  per  cent  cumulative 
preferred  stock  and  $30,000,000  common  stock.  Of  the  bonds  $20,- 
000,000  will  be  issued  to  acquire  securities  of  existing  companies, 
$12,846,000  will  be  reserved  to  retire  existing  bonds  not  provided 
for  under  the  plan,  and  $7,154,000  will  be  reserved  for  future  ex- 


Car  No.  18 — On  Regular  Passenger  Service 


Train 

From 

To 

Distance 

Schedule  Time 

20 

Fifth  Street  Y 

Norwalk 

27.54 

1  hour 

30  min. 

10 

27.54 

30  " 

14 

27.54 

30  " 

23 

Norwalk 

Fifth  Street  Y 

27.54 

30  " 

15 

27.54 

30  " 

19 

27.54 

30  " 

23 

Fifth  Street  Y 

City  limits 

30.72 

37  '• 

21 

30.72 

37  " 

1 

30.72 

37  " 

5 

30.72 

37  " 

5 

30.72 

37  " 

23  and  32 

City  limits 

5.48 

0  " 

46  " 

1  and  10 

5.48 

0  " 

46  " 

21  and  30 

5.48 

0  " 

46  " 

5  and  14 

5.48 

0  " 

46  " 

5  and  14 

5.48 

0  " 

46  " 

34 

Fifth  Stieet  Y 

30.72 

1  " 

37  " 

10 

30.72 

1  " 

37  " 

32 

30.72 

I  " 

37  " 

14 

30.72 

1  " 

37  " 

19 

Norwalk 

27.54 

1  " 

30  " 

Date. 


Feb. 

Feb. 

April 

Feb. 

Feb. 

A  piil 

Feb. 

Ftb. 

Feb. 

Mar. 

April 

Feb. 

Feb. 

Feb. 

Mar. 

April 

Feb. 

Feb. 

Feb. 

April 

Mar. 


1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 


Watt- 

Watt-Hours 
per  Ton  Mile 

Motorman 

Remarks 

Hours 

71,600 

74.0 

Rudes 

Twenty-five  stops 

66,40(1 

69.3 

Jones 

68,400 

71.0 

Holmes 

58,000 

60.4 

Rudes 

Thirty  stops 

55,.'00 

57.9 

Jones 

69,200 

71.9 

Holmes 

66,800 

61.9 

Sandwich 

Left  Fifth  Str<  et  15  minutes  late 

75,600 

70.6 

 '  10 

56,000 

52  1 

Jones 

63,200 

59.0 

Holmes 

85,000 

79.2 

24,600 

128.2 

Sa  dwich 

Time  slow;  many  stops  on  acc't  city 

24,400 

127.5 

Jones 

21,200 

111.0 

Sandwich 

26,800 

140.0 

Holmes 

34,000 

178.0 

40,000 

37.2 

Sandwich 

70,000 

65.1 

Jones 

49  600 

45.2 

Sandwich 

68,400 

71.0 

Hoimes 

68,800 

71.6 

On  Washington's  Birthday  the  car  took  the  night  theater  run 
from  Fremont  to  Toledo  and  return,  and  accomplished  one  of  the 
fasest  runs  ever  made  by  an  electric  car  in  this  country.  The 
loaded  car  weighed  36  tons,  and  with  a  clear  track  the  distance  of 
33.16  miles  was  covered  in  1  hour  11  minutes  and  10  seconds  on 
the  down  trip  and  1  hour  and  10  seconds  on  the  back  trip,  an 
average  of  34.3  miles  per  hour  on  the  down  trip  and  35.3  miles  per 
hour  on  return  trip.  From  Fremont  to  the  Toledo  city  limits,  30.42 
miles,  the  time  was  52  minutes  and  10  seconds,  and  on  the  return 
trip  44  minutes  and  30  seconds,  the  former  an  average  of  41.2  miles, 
and  the  latter  an  average  of  41.85  miles  per  hour.  It  will  be  noticed 
from  the  accompanying  table  marked  "theater  run,"  that  when  the 
car  was  making  its  highest  speed  the  watts  per  ton  mile  were  prac- 
tically equal  to  the  speed  in  miles  per  hour.  The  current  con- 
sumption within  the  city  limits  of  Toledo  where  city  cars  were  in 
operation,  and  where  there  were  many  bad  curves,  was  about  three 
times  as  great  as  on  a  straight  level  track  and  with  less  than  one- 
fifth  the  speed.  The  increase  of  current  consumption  caused  by 
grades  and  curves  is  also  marked. 

The  car  is  now  being  used  for  regular  runs  on  the  Lorain  and 

Car  No.  18 — Theater  Run 


tensions  and  repairs.  The  exchange  of  securities  will  be  made  on 
the  following  basis: 

■  New  Orleans  City  Railway  Preferred  Stock — Each  $1,000  will  receive  $1,125 
in  cash  or  new  securities,  as  follows:  $865  of  bonds,  $432  of  preferred  stock 
and  $865  of  common  stock.  New  Orleans  City  Railway  (common  stock)— 
Each  $1,000  will  receive  $350  in  cash  or  new  securities  as  follows:  $269  of 
bonds,  $134  of  preferred  and  $269  in  common  stock. 

New  Orleans  &  Carrolton  Light  &  Power  Common  Stock — Each  $1,000  will 
receive  $950  cash  or  new  securities,  as  follows:  $730  of  bonds,  $365  of  pre- 
ferred stock  and  $730  of  common  stock.  New  Orleans  &  Carrolton  Light  & 
Power  (preferred  stock) — Each  $1,000  will  receive  $1,050  cash  or  new  securi- 
ties as  follows:  $807  of  bonds,  $403  of  preferred  stock  and  $807  of  common 
stock.  • 

Orleans  Railroad  Stock— Each  $1,000  will  receive  $1,600  in  cash  or  in  new 
securities,  as  follows:  $1,230  of  bonds,  $615  of  preferred  stock  and  $1,230  of 
common  stock. 

New  Orleans  Gas  Light  Stock — Each  $1,000  will  receive  $1,250  in  cash  or 
new  securities,  as  follows:  $961  of  bonds,  $480  of  preferred  stock  and  $961  of 
common  stock. 

New  Orleans  Lighting  Company  Stock— Each  $1,000  will  receive  $600  in  cash 
or  new  securities,  as  follows:  $461  of  bonds,  $230  of  preferred  stock  and  $461 
of  common  stock. 

;  Loaded  Weight  36  Tons 


From 


Fremont  T.  O. 
Hessville 

Siding  No.  20 

Siding  No.  14 
Toledo  city  limits 

Toledo  T.O. 
Toledo  citv  limits 

Siding  No.  14 

Siding  No.  20 
He&sville 

Fremont  T.  O. 

Toledo  T.  O. 

Fremont  T.  O. 
Toledo  city  limits 


To 


Hessville 
Siding  No.  20 
Siding  No.  14 
Toledocity  limits 

Toledo  T.  O. 
Toledo  city  limits 
Siding  No.  14 
Siding  No.  20 

He&sville 
Fremont  T.  (). 
Toledo  T.  O. 
Fremont  T.  O. 
Toledo  city  limits 
Fremont  T.  O. 


Total 
Time 


0  19  50 

0  4  15 

0  8  35 

0  19  30 

0  19  0 

0  15  40 

0  17  50 


30 
10 


0  14  10 

1  11  10 
1  0  10 
0  52  10 
0  44  30 


Time 
Out 


5  40 


2  10 
5  0 
2  40 


0  55 

12  30 

3  35 

7  50 

0  55 


Actual 
Running 
Time 


14  10 

4  15 

8  35 

17  20 

14  0 

13  0 

17  50 

8  30 

4  10 

13  15 

58  20 

56  35 

44  20 

43  35 


Distance 


Number 
of 
Stops 


Watt- 
Hours 


27,200 
11,600 
16,000 
27,000 
17.800 
19,200 
28,200 
19,200 
12,000 
24,200 
99,600 
102,800 
81,800 
83,600 


Watt-H'rs 

per 
Ton  Mile 


79.4 
65.5 
180.0 
195.0 
68.5 
95.1 
69.0 
79.2 
83.6 
86.2 
75.1 
76.7 


Watt-H'is 

per 
Car  Mile 


3195 
2397 
2854 
2354 
6480 
7010 
2465 
3420 
2480 
2848 
3010 
3105 
2700 
2725 


Speed 

in 
M.P.H 


36.0 
67.0 
39.4 
39.6 
11.8 
12.7 
38.5 
39.8 
69.0 
38.6 
34.3 
35.3 
41.2 
41.85 


Remarks 


One  7^  grade  600  ft.  long;  3  railroad  crossings 

Straight,  level  track 

One  3>J  grade  1500  ft.  lo-g  ;  4  curves 

Block  set  against  at  L.  S.  &  M.  S.  K.  R. 

Interference  with  city  cars 

Many  bad  curves 

Eight  miles,  350,000  cm  feed 

Four  cuives 

Straight,  level  track 

Three  railroad  ciossings 


Cleveland  division  of  the  road.  It  was  expected  that  a  much  better 
showing  would  be  made  on  this  division,  which  is  wholly  on  pri- 
vate right  of  way,  with  few  curves  and  grades,  and  no  grade  cross- 
ings, but  on  account  of  insufficient  power  it  has  been  found  im- 
possible to'  do  as  well.  However,  with  the  proposed  additions  to 
power  equipment  and  the  general  improvement  of  the  new  division 
of  the  road  now  under  way,  the  management  is  convinced  that  the 
large  cars  will  be  able  to  make  the  through  Cleveland-Toledo 
run  on  the  proposed  schedule  for  limited  cars  stopping  only  in  the 
large  towns. 


New  Orleans  Lighting  Company  Bonds— Each  $1,000  will  receive  $1,100  in 
cash  or  new  securities,  as  follows:  $846  of  bonds,  $423  of  preferred  stock  and 
$846  of  common  stock. 

New  Orleans  Railways  Bonds— Each  $1,000  will  receive  $1,050  in  cash  or 
new  securities,  as  follows:    $807  of  bonds,  $403  of  preferred  stock  and  $807 

of  common  stock.  

The  annual  meeting  of  the  stockholders  of  the  General  Electric 
Company  was  held  at  Schenectady  May  13.  The  principal  business 
was  the  election  of  thirteen  directors,  the  old  board  being  re-elected 
About  185,000  shares  of  stock  were  represented. 
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Policemen  and  Street  Railway  Companies 

The  decision  of  the  Appellate  Division  at  Albany  on  May  7,  de- 
claring that  policemen  and  firemen  could  not  accept  free  transporta- 
tion on  street  railway  lines,  was  briefly  summarized  in  last  week's 
issue,  but  the  scope  and  bearing  of  the  ruling  does  not  seem  to  be 
fully  understood  by  the  daily  press  and  many  of  the  street  railway 
managers  of  the  State.  The  attitude  of  the  United  Tracton  Com- 
pany of  Albany,  and  the  controversy  between  that  corporation  and 
the  city  administrations  of  Troy  and  Albany,  which  led  up  to  this 
litigation  are  clearly  explained  in  the  following  statement  which 
is  authorized  by  President  John  W.  McNamara,  of  the  United 
Traction  Company  of  Albany: 

PRESIDENT  M'NAMARA'S  STATEMENT 

"Section  5  of  article  13  of  the  constitution  of  New  York  was  a 
new  provision  adopted  by  the  last  constitutional  convention  for  the 
purpose  of  preventing  the  abuse  of  passes,  and  bribery  and  corrup- 
tion by  means  thereof.  After  the  amended  constitution  went  into 
effect,  the  Legislature  passed  chapter  417  of  the  laws  of  1895, 
which  provided  that  the  mayors  of  cities  and  the  presidents  of 
incorporated  villages  might  issue  certificates  to  policemen  and  fire- 
men, and  that  all  railways  in  cities  and  villages  should  recognize 
the  certificates  and  permit  the  holders  thereof  to  ride  without  the 
payment  of  fare.  Immediately  after  the  passage  of  the  act,  the 
mayor  of  the  city  of  Albany  requested  the  Albany  Railway,  which 
was  the  company  then  operating  street  railways  in  the  city  of 
Albany,  to  accept  such  certificates  in  lieu  of  fare.  We  contended 
that  the  law  was  unconstitutional,  and  that  we  would  be  guilty  of  a 
misdemeanor  in  permitting  policemen  and  firemen  to  ride  without 
the  payment  of  fare,  for  the  reason  that  it  would  be  in  violation 
of  section  5  of  article  13  of  the  constitution.  We  submitted  the 
question  to  our  counsel,  Rosendale  &  Hessberg.  and  after  an  ex- 
haustive examination,  they  emphatically  decided  that  our  contention 
was  right. 

"When  the  United  Traction  Company  was  formed  we  found  that 
the  Troy  City  Railway  Company  had  been  acknowledging  the 
certificates  of  the  mayor  of  Troy  issued  to  policemen  and  firemen, 
and  we  at  once  gave  notice  that  we  would  not  continue  to  carry 
them,  for  the  reason  that  it  was  contrary  to  the  constitution.  All 
went  well  until  the  beginning  of  the  present  year,  when  there 
seemed  to  be  a  concerted  action  in  the  cities  of  Albany  and  Troy 
to  force  the  United  Traction  Company  to  acknowledge  the  validity 
of  the  law  of  1895,  and  the  matter  was  taken  up  by  the  Common 
Council  of  the  city  of  Albany,  and  by  the  mayor  of  Troy.  We 
adhered  to  our  former  decision,  which  seemed  to  be  accepted  by 
the  Common  Council  of  the  city  of  Albany,  but  was  not  acquiesced 
in  by  the  mayor  and  administration  of  the  city  of  Troy.  The  mayor, 
in  pursuance  of  his  plan  to  force  us  to  acknowledge  his  certificates, 
issued  several  to  policemen,  who  presented  them  to  our  conductors. 
Our  conductors,  acting  under  instructions,  declined  to  permit  the 
holders  thereof  to  ride  without  the  payment  of  fare,  and  after 
requesting  the  policemen  to  pay  fare  or  leave  the  car,  proceeded 
to  eject  the  policemen.  We  were  all  surprised  to  find  that  the 
policemen  had  received  instructions  from  the  commissioner  of 
public  safety  to  arrest  all  conductors  who  attempted  to  eject  them 
from  our  cars.  Three  arrests  were  made  the  first  day,  which,  of 
course,  interfered  seriously  with  the  operation  of  our  road,  inasmuch 
as  the  cars  were  left  standing  upon  the  tracks  without  conductors. 
We  offered  to  submit  the  controversy  to  the  Appellate  Division,  but 
the  city  administration  declined  or  neglected  to  do  so.  The  result 
was  that  the  next  day  more  than  twenty  of  our  conductors  were 
arrested  for  refusing  to  carry  policemen  free.  These  arrests  were 
made  between  the  hours  of  6  p.  m.  and  8:30  p.  m„  just  at  the  time 
when  the  cars  were  crowded  with  people  going  to  their  homes  after 
the  day's  work.  There  was  nothing  for  us  to  do  except  to  consent 
to  accept  certificates  in  lieu  of  fare,  under  protest,  which  we  did. 

"The  authorities  of  the  city  of  Albany  were  encouraged  by  what 
seemed  to  be  the  success  of  the  Troy  administration,  and  at  once 
issued  certificates  to  a  fireman  and  a  policeman,  and  gave  them 
special  instructions  as  to  their  use.  Both  boarded  the  same  car 
and  were  promptly  ejected  by  the  conductor.  The  policeman  did 
not  attempt  to  follow  the  example  of  the  Troy  policemen,  but 
reported  his  action  to  the  Corporation  Counsel.  We  at  once  made 
the  same  offer  to  the  Albany  authorities  that  was  made  to  the 
Troy  administration,  and  were  agreeably  surprised  to  find  that  it 
met  with  favor.  The  result  was  a  test  case,  the  argument  followed 
within  a  few  weeks  after  submission,  and  the  decision  sustaining 
our  position  and  declaring  chapter  417  of  the  laws  of  1895  uncon- 
stitutional was  handed  down  May  7." 

ATTITUDE  OF  OTHER  MANAGERS 

In  New  York  and  Brooklyn  street  railway  officials  deprecated  the 
court's  ruling  on  the  ground  that  the  policemen's  presence  on  the 
street  cars  had  a  restraining  influence  upon  the  lawless  element, 


especially  pickpockets,  who  plied  their  trade  during  the  rush  hours. 
The  following  statement  summarizes  this  position : 

"Heretofore  we  have  considered  policemen  and  firemen  as  a  pro- 
tection to  the  traveling  public,  and  we  regret  that  they  are  not  to 
be  allowed  to  ride  free,  because  they  were  formerly  able  to  accom- 
plish decided  results.  A  considerable  number  of  pickpockets  and 
petty  thieves  ride  on  the  street  cars  as  a  regular  practice  and  rob 
the  passengers  in  transit,  especially  the  women.  The  police  de- 
tailed men  in  plain  clothes  to  look  out  for  them,  and  arrests  were 
made  by  the  hundreds  every  year.  So  far  as  we  are  concerned,  the 
interpretation  of  the  words  'public  officials'  to  include  policemen 
and  firemen  will  merely  result  in  giving  us  more  fares.  But  we 
were  always  glad  to  pay  that  tax  for  the  sake  of  the  added  security 
of  our  passengers." 

The  managers  of  one  large  system  said  that  instructions  would 
be  given  the  conductors  not  to  ask  policemen  and  firemen  for  fare, 
but  in  case  payment  was  tendered  to  accept  it.  All  of  the  com- 
panies signified  their  intention  to  comply  with  the  requirements 
of  the  law. 

One  company  up  the  State  has  come  to  the  conclusion  that  it 
is  not  affected  by  the  ruling,  as  its  franchise  provides  that  it  shall 
carry  policemen  and  firemen  free,  as  part  payment  for  the  privileges 
granted  by  the  city. 

judge  parker's  decision 

The  decision  in  the  Beardsley  case,  162  N.  Y.,  230,  which  follows 
the  decision  of  the  Federal  Court  in  Lake  Shore  &  M.  S.  Railway 
Company  vs.  Smith,  173  U.  S.,  684,  seems  to  be  a  clear  authority  for 
the  proposition,  that  the  statute  of  1895  operates  to  deprive  the  de- 
fendant of  its  property  without  due  process  of  law.  In  those  cases 
the  railroad  companies  were  required  to  issue  mileage  books  at  a 
reduced  rate  of  fare,  to  those  willing  to  purchase  a  designated  num- 
ber of  miles  at  one  time.  In  this  case,  the  defendant  is  required  to 
carry  a  certain  specified  class  of  persons  entirely  free  of  charge.  If 
the  former  is  an  invasion  of  the  companies'  property  rights,  the 
latter  is  equally  so ;  and  in  neither  case  is  there  any  process  of  law 
provided  for,  save  the  mandate  contained  in  the  act  itself.  It  is 
sufficient  to  refer  to  the  reasoning  of  the  court  in  those  two  cases, 
to  show  that  the  principles  which  controlled  in  them  are  equally 
applicable  to  this  case.  They  are  substantially  alike  in  all  respects, 
save  as  to  the  single  question  whether  the  act  of  1895  can  be  sus- 
tained as  a  legitimate  exercise  of  the  so-called  police  power  of  the 
State.  If  it  may  not  be  sustained  upon  that  theory,  then,  like  the 
mileage  book  law,  it  is  a  clear  violation  of  that  provision  of  the 
constitution,  that  no  person  shall  be  deprived  "of  life,  liberty  or 
property  without  due  process  of  law,  nor  shall  private  property  be 
taken  for  public  use  without  just  compensation." 

There  are  certain  lines  of  legislation  which  are  sustained,  al- 
though they  do  injuriously  interfere  with  property  rights  and  even 
confiscate  them,  without  due  process  of  law ;  but  it  is  for  the 
reason  that  they  are  necessary  to  promote  the  health,  morals  or 
safety  of  the  public.  Just  how  far  such  legislation  may  extend,  it  is 
not  easy  to  define  in  any  general  statement.  The  methods  which 
the  Legislature  may  adopt  to  guard  such  interests,  the  courts  do  not 
attempt  to  regulate,  except  as  the  cases  arise  and  are  presented  to 
them ;  but,  in  such  cases,  they  are  "careful  to  detect  violations  of 
constitutional  safeguards  masquerading  in  the  garb  of  police 
powers." 

An  extended  discussion  of  those  powers  and  their  extent  is  not 
necessary  here.  One  may  be  found  in  the  case  of  Bronk  vs. 
Barckley,  13  App.  Div.,  72.  It  is  sufficient  to  say,  that,  in  our 
judgment,  the  statute  in  question  cannot  be  sustained  as  a  valid 
exercise  of  that  power.  Its  evident  purpose  and  effect  is  to  relieve 
the  municipalities  referred  to  therein,  from  a  portion  of  the  burden 
of  maintaining  their  police  and  fire  departments,  at  the  expense  of 
the  several  street  railway  companies  within  their  limits.  Concede 
that  the  public  safety  requires  that  the  public  officers  mentioned 
be  carried  upon  such  railroads,  it  is  not  apparent  why,  in  order  to 
promote  that  safety,  they  should  be  carried  free  of  charge.  There 
is  no  pretense  that  the  act  is  necessary  to  secure  their  right  to  ride 
upon  such  roads.  The  sole  purpose  is  to  secure  their  right  to  ride 
free.  Thus  the  only  advantage  secured  by  the  act  to  the  public  is, 
that  the  railroad  company,  instead  of  the  municipality  pays  the 
fare.  Such  an  advantage  may  be  a  public  convenience ;  but  the 
right  to  take  the  property  of  the  individual  citizen,  or  of  a  class,  for 
the  sole  reason  that  the  proceeds  of  it  would  be  convenient  to  aid 
the  municipality  in  defraying  its  general  expenses,  has  not  yet 
been  conceded  as  a  legitimate  exercise  of  the  police  power,  and  we 
are  not  disposed  to  concede  it  now.  This  conclusion  renders  it 
unnecessary  to  examine  the  other  questions  raised  in  this  case.  The 
statute  being  a  violation  of  the  constitutional  protection  above  re- 
ferred to,  it  is  inoperative  as  against  the  defendant.  The  plaintiff's 
claim  to  ride  free  was,  therefore,  without  warrant,  and  judgment 
should,  therefore,  be  rendered  against  him  and  in  favor  of  the  de- 
fendant for  costs. 


May  17,  1902.] 
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Selection  of  Street  Railway  Motor  Equipment 

BY  FRED  A.  JONES 

A  careful  study  of  the  conditions  in  the  street  railway  field 
to-day  leads  me  to  make  the  following  statement  of  efficiency 
of  the  power  equipments :  Fifty  per  cent  of  the  electric  roads  of 
the  United  States  are  consuming  at  least  40  per  cent  more  power 
than  is  necessary  to  operate  their  cats  and  make  their  schedules; 
another  25  per  cent  are  consuming  20  per  cent  more  power  than  is 
necessary;  15  per  cent  are  using  10  per  cent  of  needless  energy,  hav- 
ing only  10  per  cent  of  the  systems  operating  on  the  best  possible 
economy ;  this  condition  opens  a  vast  field  for  effecting  a  saving  in 
cost  of  operation  of  the  majority  of  railway  systems  if  only  this 
one  item  of  saving  in  energy,  by  reason  of  adaptability  of  equipment, 
is  considered.  Besides  the  saving  in  energy  consumption,  by  rea- 
son of  the  nature  of  equipments,  there  are  other  problems  of  ex- 
pense constantly  before  the  street  railway  superintendent  that  I 
shall  not  attempt  to  treat;  among  these  might  be  mentioned  cost 
of  labor  and  maintenance,  and  under  these  items  would  come  the 
arrangements  for  handling  at  the  car  house,  the  economy  of  the 
power  plant,  the  difference  in  fuels,  closeness  of  inspection  and  the 
energy  loss  in  the  line,  as  well  as  the  rail-bonding,  etc. 

My  subject  deals  only  with  the  railway  motor  equipment,  and 
what  should  be  considered  when  making  its  selection.  In  the  first 
place,  the  rating  of  the  railway  motor  is  a  matter  of  temperature; 
the  horse-power  is  purely  nominal  and  really  indicates  a  commtt- 
taling  capacity  of  the  machines.  It  means  that  if  the  motor  is 
placed  upon  the  stand  and  run  at  a  current  and  voltage  necessary 
to  give  its  rated  horse-power  for  one  hour  the  temperature  rise 
will  be  about  65  degs.  C.  A  motor  on  any  railway  service,  if 
the  cycle  of  events  is  steadily  repeated,  has  a  certain  fixed  rise 
in  temperature,  with  small  variations  from  this  temperature.  For 
example,  if  we  have  a  10-ton  car,  making  a  round  trip  of  5  miles  in 
thirty  minutes,  with  an  average  of  five  stops  per  mile,  and  in- 
cluding five  minutes  in  layovers,  and  each  stop  an  average  of  ten 
seconds  in  duration,  and  the  average  passenger  load  is  included  in 
this  10  tons,  then,  for  a  certain  motor,  with  a  certain  gear  and 
pinion,  there  would  be  a  certain  rise  in  temperature,  which  can 
be  correctly  calculated  by  knowing  the  characteristics  of  the  motor. 
As  you  well  know,  the  smaller  the  pinion  the  lower  the  speed  of  the 
equipment,  and  the  larger  the  pinion  the  higher  the  speed ;  for  the 
distance  between  centers  of  gear  and  pinions  cannot  be  changed 
for  any  one  motor  design ;  so  that  with  any  motor  low  or  high 
speed  gearing  may  be  furnished,  and  as  a  matter  of  fact  eight  or  ten 
different  sizes  of  gears  are  manufactured  for  each  standard  motor 
by  the  large  companies.  The  speed  of  a  motor  may  also  be  increased 
by  decreasing  the  number  of  turns  per  coil  of  the  armature.  Thus 
we  have  one-turn,  two-turn,  three-turn,  four-turn,  five-turn  and 
six-turn  machines,  and  a  few  with  even  a  greater  number  of  turns. 
Very  large  motors  have  only  one  turn  per  coil  when  used  for  ele- 
vated railway  service.  Each  manufacturing  company  gets  out  a 
line  of  railway  motors  ranging  from  20-hp  to  250-hp  rating,  and 
each  size  of  motor  may  have  different-sized  pinions  and  gears,  and 
a  different  number  of  turns  per  coil  in  the  armature  ;  so  that  in 
making  a  selection  of  the  proper  motor  equipment  to  handle  any 
service  we  have  three  hundred  or  four  hundred  different  equip- 
ments to  select  from.  Some  of  the  best  engineers  have  speci- 
fied a  high  maximum  speed  for  every  condition  that  would  stand 
it.  This  necessitates  high-speed  gearing,  which  means  a  lower 
tractive  effort ;  that  is,  a  greater  current  is  required  for  obtaining 
the  same  tractive  effort  with  high-speed  gear  than  with  a  low-speed 
gear.  Where  the  stops  are  few,  for  example  once  every  2  miles, 
as  in  interurban  or  suburban  service,  this  may  not  be  so  important, 
but  in  heavy  city  service,  where  the  stops  are  six  or  seven  per  mile, 
for  low  energy  consumption,  the  equipment  must  be  low-speed,  and 
at  the  same  time  nothing  is  lost  in  time,  for  the  low-speed  equip- 
ment will  accelerate  more  rapidly  than  the  high-speed  equipment. 

There  is  a  method  of  representing  pictorially  the  service  condi- 
tions of  any  railway  line,  and  this  is  called  a  service  characteristic. 
It  is  based  upon  the  fact  that  a  motorman  will  repeat  the  same 
cycle  of  events  very  closely  in  going  over  the  same  ground  and 
in  the  same  time.  If  we  represent  as  abscissa,  or  in  a  horizontal  di- 
rection, time,  and  as  ordinates,  or  in  a  vertical  direction,  speed,  and 
plot  the  cycle  of  a  car  from  start  to  stop,  first  accelerating  and 
then  running  on  the  motor  curve,  free-running  at  a  uniform  rate, 
coasting  and  then  breaking,  we  can  draw  this  service  characteristic 
and  the  area  of  the  figure  will  be  the  distance  covered. 

Thus,  by  going  over  a  service,  averaging  the  distance  between 
stops  and  the  time  per  stop,  taking  the  number  of  passengers  at  10 
o'clock  in  the  morning,  about  the  lightest  service,  and  6  o'clock  in 
the  evening,  about  the  heaviest  service,  and  thus  getting  the  aver- 

*  Read  at  the  convention  of  the  Southwestern  Gas,  Electric  and  Street  Rail- 
way Association,  San  Antonio,  Tex.,  April  18-21,  1902. 


age  load,  if  necessary  dividing  the  line  up  into  sections,  especially 
where  part  of  the  running  is  in  the  city  and  part  suburban,  we 
might  get  very  closely  to  the  conditions  of  operation. 

Now  it  is  very  important  that  the  temperature  rise  of  the  motor 
shall  not  be  excessive.  It  is  estimated  that  if  rise  in  temperature  is 
100  degs.  C.  the  motors  will  begin  to  burn  out  after  one  year's 
service,  and  will  give  probably  a  great  deal  of  trouble  the  first 
year.  If  the  temperature  rise  is  90  degs.  the  probabilities  are  that 
no  trouble  will  be  experienced  the  first  year,  the  second  year  there 
will  be  some  trouble,  and  the  third  year  new  coils  will 
probably  be  required  for  all  the  motors.  With  65  degs.  rise  the 
motor  should  last  seven  years.  It  is  very  important,  therefore,  that 
the  rise  in  temperature  should  not  exceed  this  amount,  and  it  is 
wise  to  determine  the  expected  rise  before  the  motor  is  bought. 
This  may  be  done  very  closely  by  having  each  motor  tested  over  a 
wide  range  of  service  and  the  temperature  accurately  taken.  It  is  not 
probable  that  any  service  condition  in  practice  will  be  identical  with 
the  conditions  of  one  of  these  tests,  but  this  is  provided  for  in  the 
following  manner:  If  the  degree  rise  is  divided  by  the  number  of 
watts  lost  in  the  field,  and  also  by  the  number  of  watts  lost  in  the 
armature,  we  get  a  series  of  values  giving  degree  rise  per  watt  lost 
for  both  field  and  armature  for  different  ratios  of  distribution  of 
losses.  The  ratio  of  distribution  means  the  watts  lost  in  the 
armature  divided  by  the  watts  lost  in  the  field,  and  for  every 
service  there  is  a  certain  distribution  of  losses  to  be  expected.  The 
armature  loss  of  the  motor  is  made  up  of  the  core  loss  (which  in- 
cludes the  eddy  currents  in  the  iron  and  copper),  and  the  C~  R 
loss,  C  representing  the  current  through  the  armature  and  R  the 
resistance  of  the  armature.  The  field  loss  is  entirely  a.  C~  R  loss, 
the  current  of  the  field  being  the  same  as  that  of  the  armature,  as 
railway  motors  are  series  motors,  but  are  representing  in  this  case 
the  resistance  of  the  fields. 

Now,  if  by  our  analysis  of  the  service  conditions  we  can  deter- 
mine the  ratio  of  distribution  of  the  losses  to  be  expected  from  the 
tests  of  the  motor  itself,  we  can  determine  the  temperature  rise,  and 
this  rise  can  be  determined  within  three  or  four  degrees.  The 
motor  that  has  high  core  loss  cannot  be  used  for  high-speed  work 
and  long  distances  between  the  stops,  for  the  core  loss  increases 
with  the  speed,  but  it  is  not  so  essential  to  have  low  core  loss 
for  a  large  number  of  stops  per  mile. 

The  best  motor  for  interurban  work  is  one  with  high  resistance 
and  low  core  loss ;  for  city  work  low  resistance  and  as  high  core 
loss  as  is  necessary.  It  is  not  possible  to  reduce  the  core  loss  below 
a  certain  point,  for  in  intermittent  work  low  armature  reaction 
and  high  flux  are  necessary,  and  with  high  flux  comes  naturally 
high  core  loss. 

I  have  tried  to  point  out  how  the  question  of  temperature  pri- 
marily affects  the  selection  of  the  equipment.  Almost  as  im- 
portant is  the  question  of  energy  consumed,  which  is  generally 
calculated  in  terms  of  watt-hours  per  ton  mile.  The  watt-hours 
per  ton  mile  for  a  fourteen-ttoth  pinion  would  be  less  than  for  a 
seventeen-tooth  pinion,  using  the  same  motor  and  making  the 
same  schedule,  with  all  other  conditions  the  same,  but  the  max- 
imum speed  would  be  less,  and  it  might  be  that  not  quite  as  fast  a 
schedule  could  be  made  by  it.  If  it  is  possible  to  make  the  desired 
schedule,  however,  with  a  fourteen-tooth  pinion,  it  would  be  pre- 
ferable to  do  so  in  spite  of  the  fact  that  it  would  not  give  as  high 
maximum  speed  as  would  lie  reached  on  a  level.  One  of  the  ele- 
vated railway  companies  in  the  North  could  undoubtedly  save  10 
per  centof  the  money  expended  for  power  by  reducing  the  number  of 
teeth  of  their  pinions  and  still  make  the  same  schedule  that 
they  are  now  making. 

I  will  close  with  an  explanation  of  what  is  proposed  by  the  two 
largest  electrical  manufacturing  companies  in  regard  to  approxi- 
mating service  conditions  in  making  tests  on  railway  motors. 

The  Westinghouse  Company  proposes  to  run  at  such  a  voltage 
and  current  as  will  give  the  losses  met  with  in  practice  with  the 
motor  mounted  upon  a  stand.  This  is  undoubtedly  the  most  con- 
venient method  of  testing,  but  I  do  not  believe  it  approaches  near 
enough  to  service  conditions  ;  and  the  method  of  the  General  Elec- 
tric Company,  of  actually  running  the  motors  at  a  voltage  at  which 
they  will  be  used  in  practice  on  the  experimental  railway,  and  ob- 
taining in  this  manner  the  motor  characteristics,  seems  to  me  to 
approach  nearer  the  absolute  conditions  in  practice.  I  know  from 
experience  that  there  is  a  difference  in  the  way  the  motor  acts 
when  stationary  and  when  on  a  car,  and  that  these  differences 
extend  to  ventilation,  heating  and  general  operation. 



The  government  of  India  is  considering  a  project  for  establishing 
an  electric  railway  200  miles  in  length  in  the  area  watered  by  the 
rivers  Ravi,  Sutlej,  Chcnab  and  Jh'elum,  tributaries  of  the  Indus. 
Within  the  district  of  the  proposed  line  there  is  said  to  be  available 
water-power  of  no  less  than  5,000,000  hp.  A  rough  survey  has  al- 
ready been  made  of  the  proposed  route. 
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Referee's  Report  on  Special  Franchise  Tax  Law 


Public  service  corporations  throughout  New  York  are  interested 
in  the  latest  development  in  the  legal  controversy  over  the  en- 
forcement of  the  terms  of  the  special  franchise  tax  law  passed  by 
the  Legislature  in  1899,  but  never  generally  enforced  because  of 
opposition  of  many  of  the  companies  affected.  At  Albany  on 
May  8  the  law  was  declared  constitutional  and  workable  by  Robert 
Earl,  a  former  Chief  Judge  of  the  Court  of  Appeals,  as  referee,  ap- 
pointed by  Supreme  Court  Justice  D.  Cady  Herrick  about  a  year 
ago  as  a  result  of  an  attack  upon  the  law  by  the  big  street  railroad 
and  gas  and  electric  light  corporations  of  New  York  city.  Judge 
Earl  was  appointed  referee  to  take  the  evidence  in  thirty-eight  ap- 
plications for  writs  of  certiorari  to  review  the  action  of  the  State 
Tax  Commission  in  valuing  the  special  franchises  of  the  New  York 
city  corporations,  upon  the  ground  that  the  law  was  unconstitu- 
tional ;  that  it  was  unworkable  and  could  not  be  enforced ;  that  it 
violated  the  Constitution  in  directing  the  State  instead  of  the  local 
assessors  to  value  the  special  franchises,  and  that  the  method  pur- 
sued by  the  State  Tax  Commission  in  assessing  these  franchises  was 
illegal.  Referee  Earl  in  his  report  upholds  the  constitutionality 
and  workability  of  the  law  and  declares  against  every  contention 
raised  by  the  attorneys  for  the  corporations,  except  one.  The 
State  Tax  Commission,  in  valuing  special  franchises  as  real  estate, 
assessed  them  at  their  full  value,  and  in  this  made  a  mistake,  as 
no  county  in  the  State  assesses  real  estate  at  full  value.  For  in- 
stance, in  Albany  County  it  is  assessed  at  78  per  cent  of  full  value, 
in  New  York  County  at  67  per  cent,  in  Kings  County  at  68  per  cent, 
in  Queens  County  at  80  per  cent,  in  Richmond  at  66  per  cent,  and  in 
Westchester  at  90  per  cent.  The  referee  says  that  in  his  findings 
which  will  be  announced  later,  he  will  scale  the  valuations  fixed  by 
the  State  Tax  Commission  of  special  franchises,  so  that  they  will 
bear  the  same  relation  to  full  value  as  is  now  practiced  in  the 
different  counties  by  the  local  assessors  in  assessing  real  estate. 
For  instance,  the  Metropolitan  Street  Railway  was  assessed  at  full 
value,  the  amount  being  $70,100,940.  Under  the  referee's  findings 
the  total  valuation  will  be  on  a  67  per  cent  basis,  or  $46,967,930,  and 
so  will  the  Other  valuations  of  special  franchises  in  New  York  city 
and  throughout  the  State  be  cut  down  in  accordance  with  the  local 
ratio  of  assessing  real  estate  toward  full  value.  The  State's  attor- 
neys for  the  last  two  years,  have  conceded  that  special  franchises 
should  not  be  assessed  at  full  value,  but  at  the  percentage 
of  local  value  adopted  in  the  different  counties  in  assessing 
real  estate.  Upon  such  a  basis  the  Attorney-General's  de- 
partment has,  during  the  last  year,  reached  an  agreement 
whereby  the  corporations  in  Buffalo,  Rochester  and  Albany 
and  the  telephone  and  telegraph  companies  in  New  York  city  have 
paid  their  taxes  under  the  special  franchise  tax  law.  The  referee's 
conclusions  are  that  "there  is  not,  by  this  franchise  tax  act,  such  a 
clear  violation  of  the  home-rule  provisions  of  the  State  constitution 
as  authorizes  any  court  to  pronounce  it  invalid  on  that  account;" 
that  it  does  not  violate  the  Federal  Constitution  by  impairing  the 
obligation  of  contracts;  that  the  act  is  practicable  and  workable; 
and  that  there  is  nothing  in  the  general  objections  to  the  assess- 
ments made  under  it  to  show  their  illegality  or  invalidity. 

The  amount  of  the  assessment  involved  in  these  proceedings  is 
said  to  be  $137,000,000.  Forty  millions  of  this  is  property  which, 
under  the  old  regime,  was  taxed  by  the  local  assessors.  The  total 
property  of  this  character  throughout  the  State  in  1900  was  valued 
above  $266,000,000.  The  amount  of  real  estate  as  distinguished 
from  the  franchises  contained  in  this  amount  exceeds  $100,000,000. 

Three  years'  taxes  are  now  due,  and  it  may  be  five  years  more 
before  the  litigation  is  finished,  as  the  companies  propose  to  take 
the  case  to  the  Supreme  Court  of  the  United  States.  The  valua- 
tion of  the  property  affected,  if  it  should  take  this  course,  would 
exceed  $2,000,000,000;  and  the  tax  involved  would  be  upward  of 
$40,000,000.  The  principle  involved  interests  other  States  which 
have  tried  or  are  desirous  of  levying  similar  taxes  on  corporations. 

The  State  Tax  Commission  made  public  the  valuation  placed  on 
the  special  franchises  of  the  larger  corporations  in  Greater  New 
York.  These  figures  were  prepared  in  accordance  with  the  de- 
cision, and  the  assessment  in  New  York  County  will  be  on  67 
per  cent  of  the  total  valuation  placed  on  the  franchises.  For  Kings 
County  the  assessment  will  be  on  68  per  cent,  and  for  Queens 
County  on  80  per  cent.  The  table  shows  the  complete  valua- 
tion upon  which  the  large  railway  companies  will  be  assessed  at 
the  tax  rate  fixed  by  the  New  York  Tax  Commission : 

Companies  Valuation 

Brooklyn  Rapid  Transit  System   $15,794,020 

Manhattan  Railway  Company   29,882,335 

Metropolitan  Street  Railway  System,  including  Third 

Avenue  Railway    46,967,930 

Concerning  the  report  of  Referee  Earl  in  the  franchise  tax 


cases,  President  Vreeland,  of  the  Metropolitan  Street  Railway 
Company,  said : 

"It  is  to  be  borne  in  mind  that  the  referee's  report  is  not  a 
judicial  decision.  Judging  by  the  way  things  have  gone  since  this 
litigation  began,  we  are  still  all  of  five  years  away  in  point  of 
time  from  the  final  settlement  of  the  case.  The  referee's  report 
will  now  go  to  the  Supreme  Court,  and  there  the  issue  will  have  its 
first  court  trial,  and  the  decision  there  will  be  the  first  judicial 
interpretation  of  the  law.  Beyond  that  point  is  the  Appellate 
Division,  and  then  the  Court  of  Appeals,  and  the  Supreme  Court 
of  the  United  States,  for,  it  must  be  remembered,  Federal  issues 
are  involved. 

"Speaking  for  the  Metropolitan  Company,  our  objection  to  the 
law  is  not  so  much  on  account  of  the  actual  injustice  done  as  of  the 
possible  injustice.  We  do  object  to  increased  taxation,  but  we 
especially  object  to  a  law  the  terms  of  which  are  indefinite,  enabling 
valuations  to  be  guessed  at  and  opening  the  door  to  imagination 
and  prejudice.  That  portion  of  the  referee's  report  which  deals 
with  the  method  by  which  the  law  is  to  be  administered  gives  us  a 
substantial  victory  by  decreeing  that  the  amount  of  tax  as  levied 
shall  be  reduced  one-third.  This  large  reduction,  together  with 
the  other  reductions,  even  larger  in  amount,  resulting  from  the 
substitution  of  this  tax  for  certain  other  taxes  now  being  paid, 
makes  a  net  result  of  additional  taxation  very  much  less  than  is 
commonly  supposed.  The  so-called  franchise  tax  takes  the  place 
of  all  the  other  taxes  now  being  paid  to  the  city  (except  the  tax 
on  real  estate).  We  now  pay  to  city,  State  and  county  approxi- 
mately $1,000,000  a  year.  Nominally  the  law  now  being  tested  im- 
poses an  additional  million.  But  the  referee's  report  cuts  that  down 
one-third,  and  there  will  then  be  deducted  the  amount  of  the  ex- 
isting local  taxes,  so  that  the  net  result  to  our  company,  instead  of 
being  an  additional  tax  of  a  full  million,  will  be  an  additional  tax 
of  no  more  than  $300,00.  This  is  $300,000  too  much,  and  no  franchise 
tax  is  fair  that  is  not  a  specific  tax  on  income,  and  we  shall  exhaust 
the  remedies  provided  by  law  before  we  submit  to  what  we  believe 
is  unjust  and  wrong  in  principle.  It  is  not  so  much  the  net  amount 
of  additional  tax  to  result  from  this  law  of  which  we  complain,  as 
it  is  the  possible  wrongs  that  may  be  perpetrated  under  its  pro- 
visions." 



Philadelphia  Deal  Completed 

On  May  5,  at  a  special  meeting  of  the  stockholders  of  the  Union 
Traction  Company,  which  controls  all  of  the  street  railway  lines 
in  Philadelphia,  resolutions  were  adopted  favoring  the  lease  of  the 
company's  franchises  to  the  Philadelphia  Rapid  Transit  Company 
and  empowering  the  officers  to  execute  the  lease,  which  becomes 
operative  July  1.  Of  the  600,000  shares  of  the  company,  442,623 
were  voted  in  favor  of  the  project.  Another  resolution  was 
adopted  empowering  the  directors  to  issue  $1,500,000  fifty-year  4 
per  cent  collateral  gold  bonds  to  fund  the  company's  debt.  The 
lease  is  for  a  period  of  999  years.  The  Philadelphia  Rapid  Transit 
Company  is  capitalized  at  $30,000,600,  having  600,000  shares  of  the 
par  value  of  $50,  10  per  cent  to  be  paid  in,  and  was  incorporated 
about  a  week  ago  by  J.  Edward  Ryan,  William  E.  Slack,  W.  T.  C. 
Sanders,  James  L.  Brustar  and  Albert  Jefferies,  of  Philadelphia. 



Improvements  at  Indianapolis 

The  Indianapolis  Street  Railway  Company  has  announced  that 
it  will  spend  about  $500,000  in  new  equipment,  new  buildings  and 
extensions,  and  building  of  lines  during  the  summer  and  fall. 
Much  work  will  be  done  in  rebuilding  new  lines  and  constructing 
extensions,  and  considerable  track  material  has  already  been  pur- 
chased. Probably  the  most  important  work  contemplated  by  the 
company  is  the  construction  of  two  new  car  houses.  One  of  these 
buildings  will  be  erected  in  connection  with  the  houses  in  Louisiana 
and  McClain  Streets,  and  the  other  will  be  built  in  Washing- 
ton or  West  Street.  The  Louisiana  Street  power  house  will  be 
abandoned  to  make  room  for  one  of  the  new  car  houses.  Im- 
portant additions  will  be  made  to  the  equipment  of  the  Washing- 
ton Street  power  house.  A  2000-hp  engine  and  a  1200-kw  gen- 
erator are  to  be  added  to  this  plant. 



Funeral  Cars  to  be  Operated  in  a  Cemetery 

The  owners  of  Lake  View  Cemetery,  Cleveland,  have  granted 
permission  to  the  Cleveland  Electric  Railway  Company  to  build  a 
track  into  the  cemetery  for  the  operation  of  the  company's  funeral 
car,  the  use  of  which  is  rapidly  growing  in  popularity.  The  com- 
pany will  endeavor  to  lay  tracks  in  all  cemeteries  to  which  its 
lines  operate. 
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Legislative  Doings  in  Massachusetts 


Governor  Crane,  of  Massachusetts,  has  signed  a  bill  regulating 
issues  of  stocks  and  bonds  by  street  railway  companies  to  pay  for 
extensions  without  an  appraisal  of  the  whole  property.  This  puts 
the  law  as  to  street  railway  companies  substantially  on  the  same 
basis  as  that  for  steam  railroads,  so  far  as  Massachusetts  is  con- 
cerned. A  bill  is  still  pending  before  the  street  railway  committee 
of  the  General  Court  to  permit  the  Railroad  Commissioners  to 
employ  experts  for  the  purpose  of  making  appraisals  in  this  par- 
ticular, and  it  will  undoubtedly  be  reported  favorably  and  pass  the 
House  and  Senate. 

The  committees  on  railroads  and  street  railways,  sitting  jointly, 
have  reported  to  the  Legislature  a  bill,  based  on  the  recommenda- 
tions of  the  governor,  to  provide  for  the  expenditure  of  $5,000,000 
in  addition  to  that  already  expended  by  the  Commonwealth  for 
the  elimination  of  grade  crossings.  Under  the  provisions  of  this 
measure  the  street  railway  companies  are  brought  in  as  a  fourth 
party  in  the  payment  of  the  expense,  the  maximum  proportion  of 
each  being  as  follows :  Sixty-five  per  cent  for  the  railroad  com- 
panies, 15  per  cent  for  street  railways,  10  per  cent  for  municipalities, 
and  the  balance  to  be  paid  by  the  Commonwealth. 

Under  provisions  of  the  bill  street  railway  companies  are  per- 
mitted to  issue  stock  and  bonds  to  meet  this  expenditure,  which 
is  to  become  a  part  of  the  cost  of  their  plants.  Section  8  of  the 
bill,  as  reported,  provided  that  in  cases  of  grade  crossing  separa- 
tion now  in  progress  in  the  courts  where  no  decrees  had  been 
filed,  the  attorney-general  may  be  authorized  to  ask  the  court  to 
dismiss  the  petition,  that  a  new  one  may  be  brought,  which  shall 
include  the  street  railway  companies.  This  bill  is  now  before  the 
committee  on  ways  and  means  of  the  House.  The  committee  com- 
plied with  the  request  of  the  people  of  New  Bedford  and  Haverhill 
to  strike  out  the  eighth  section,  because  in  New  Bedford  a  lagre 
amount  of  money  and  many  years  of  time  have  been  spent  in  pre- 
liminary work,  which  might  be  all  upset  if  the  petition  were  now 
dismissed.  The  section  would  also  apply  to  the  city  of  Worcester, 
where  grade  crossing  elimination  work  is  in  progress ;  but  it  is  not 
understood  that  the  Worcester  people  object  to  this  provision. 

The  General  Court  has  resolved  to  provide  for  an  investigation 
by  the  Railroad  Commissioners  as  to  the  feasibility  of  the  use  of 
automatic  brakes  on  street  railway  cars,  and  has  also  resolved  that 
an  investigation  be  made  as  to  the  feasibility  of  equipping  all  street 
railway  cars  with  lifting  jacks  for  use  in  case  of  accident. 

The  committees  on  railroads  and  street  railways,  sitting  jointly, 
have  spent  a  great  deal  of  time  in  consideration  of  the  petition  to 
provide  that  railroad  corporations  may  purchase  and  vote  on  the 
stock  of  street  railway  companies.  The  bill  which  is  pending  pro- 
vides that  a  railroad  company  may,  after  it  has  purchased  two- 
fifths  of  the  stock  of  a  street  railway  company,  appeal  to  the  Rail- 
road Commissioners,  who  shall  fix  the  price  to  be  paid  for  the 
remainder  of  the  stock,  which  may  then  be  brought  to  the  railroad 
company  by  the  stockholders.  The  proposition  was  put  to  vote, 
and  the  first  canvass  resulted  in  a  tie,  there  being  12  yeas  and  12 
nays;  while  on  the  latter  date,  the  vote  was  10  to  10.  A  full 
canvass  of  the  two  committees  shows,  however,  that  they  stand 
18  against  to  12  in  favor.  On  May  13  the  committee  reported  ref- 
erence to  the  next  general  court. 

A  petition  is  pending  to  provide  that  the  Grafton  &  Upton,  the 
Milford  &  Uxbridge,  and  the  Milford,  Hilliston  &  Framingham 
street  railway  companies  may  carry  mail,  act  as  common  carriers, 
etc.  This  measure  is  peculiar  in  that  it  provides  for  a  union  of  a 
steam  road  with  street  railways,  and  the  plan  is,  in  case  it  goes 
through,  that  the  old  steam  road  shall  be  used  simply  for  freight 
carrying  purposes,  while  passengers  will  be  carried  on  a  combi- 
nation of  electric  railways  with  the  steam  road  which  may  build  a 
few  miles  of  electric  track.  Should  the  bill  which  provides  for 
the  purchase  of  stock  of  street  railway  companies  by  railroad  cor- 
porations become  a  law,  the  bill  of  the  Grafton  &  Upton,  the  Mil- 
ford &  Uxbridge,  and  the  Milford,  Holliston  &  Framingham 
Companies  would  not  be  necessary.  However,  the  indications  are 
that  it  will  be  favorably  reported  by  the  street  railway  committee 
in  any  event. 

Two  bills  at  present  lie  upon  the  table  of  the  Senate,  one  being 
a  bill  to  require  street  railway  companies  to  pay  a  part  of  the  cost 
of  building  or  repairing  bridges  upon  highways  upon  which  they 
have  locations,  and  the  other  being  a  bill  to  require  street  railway 
companies  to  pay  a  part  of  the  cost  of  improving  highways  upon 
which  they  have  locations.  Although  these  bills  were  favorably 
reported  by  committees,  one  by  the  committee  on  counties  and  the 
second  by  the  committee  on  street  railways,  the  probability  is  that 
neither  will  be  enacted  into  law. 

The  special  committee  on  the  relations  between  street  railway 


and  municipal  corporations  has  favorably  reported  a  bill  to  give 
the  Railroad  Commissioners  authority  to  approve  all  locations  of 
street  railway  companies  in  any  part  of  the  Commonwealth.  A 
law  is  now  in  force  providing  for  such  approval  of  locations  in 
Boston,  Cambridge  and  Brookline.  There  was  a  very  brisk  debate 
upon  this  matter  on  May  6  in  the  House,  and  finally  a  point  of 
order  was  raised  against  the  bill,  that  as  it  involved  the  expendi- 
ture of  State  funds,  it  should  have  gone  to  the  committee  on  ways 
and  means  as  a  matter  of  secondary  reference,  and  the  measure 
was  tabled  to  await  a  ruling  upon  it.  This  point  is  not  regarded 
as  of  particular  consequence,  but  the  temper  of  the  members  in- 
dicated that  the  bill  might  not  become  a  law. 

Two  innovations  in  the  relations  of  street  railways  and  municipal 
corporations  have  come  in  this  year,  one  being  a  bill  before  the 
committee  on  cities  to  provide  that  the  city  of  Pittsfield  may 
grade  and  pave  streets,  etc.  This  measure  contains  the  antiquated 
provision  that  formerly  existed  in  some  city  charters  that  street 
railway  companies  may  be  compelled  to  pave  between  their  tracks 
and  for  18  ins.  outside.  The  Massachusetts  Street  Railway  Associ- 
ation is  opposing  this  measure,  because  it  is  directly  in  conflict  with 
the  street  railway  law  of  1898,  which  eliminated  all  such  pro- 
visions from  the  statutes,  substituting  an  excise  tax.  The  Massa- 
chusetts Street  Railway  Association  argues  that  it  is  very  unfair  for 
any  city  in  the  State  to  ask  legislation  which  will  compel  the  street 
railway  companies  to  bear  such  a  burden  as  this  in  addition  to  the 
tax,  which  is  supposed  to  offset  the  paving  obligation. 

A  measure  from  the  committee  on  cities,  which  provided  for 
the  revision  of  the  charter  of  Fall  River,  is  up  for  consideration. 
The  fourteenth  section  contained  a  provision  that  no  franchise 
granted  to  a  street  railway  or  other  public  service  corporation 
should  extend  for  a  longer  period  than  twenty-five  years,  and  that 
this  period  might  be  shortened.  As  the  work  of  the  special 
committee  which  drafted  the  street  railway  law  of  1898  was  par- 
ticularly devoted  to  securing  more  permanent  franchises  rather 
than  limited  franchises,  it  was  quickly  seen  by  the  House  that 
this  charter  amendment  was  in  conflict  therewith,  and  consequently 
the  section  was  eliminated  from  the  bill.  By  an  odd  circumstance 
this  charter  had  its  hearings  by  the  committee  on  cities,  and  was 
reported  before  any  member  of  the  committee  or  any  representative 
of  the  street  railways  discovered  the  section  referred  to.  It  is  the 
custom  in  Massachusetts  when  a  charter  revision  is  before  a  com- 
mittee to  make  the  work  rather'' perfunctory,  as  it  is  subject  to  ac- 
ceptance by  the  people  in  any  event,  and  doubtless  this  was  the 
reason  that  the  provision  escaped  the  notice  of  all  interested 
parties. 



The  Everett-Moore  Situation 


Despite  the  repeated  reports  that  the  bankers'  committee  in 
charge  of  Everett-Moore  affairs  has  practically  completed  deals 
for  the  sale  of  the  syndicate's  interests  in  the  Detroit  United 
Railways,  the  Northern  Ohio  Traction  Company  and  the  Toledo 
Railways  &  Light  Company,  these  properties  still  remain  unsold. 
Chairman  Newcomb,  of  the  committee,  professes  to  be  confident 
that  all  the  deals  will  be  closed  up  within  the  next  thirty  days.  The 
option  given  to  J.  &  W.  Seligman  &  Co.,  of  New  York,  on  the 
property  of  the  Toledo  Railways  &  Light  Company  has  expired, 
and  although  considerable  time  and  money  were  spent  in  thor- 
oughly investigating  the  property,  the  deal  was  not  closed.  New 
York  and  Cincinnati  parties,  who  have  been  desirous  of  pur- 
chasing the  Detroit  United  Railway,  have  been  given  another  ten 
days'  option,  and  it  is  claimed  that  if  at  the  end  of  this  time  the 
deal  is  not  closed  a  syndicate  of  Cleveland  and  Detroit  people  will 
be  formed  to  purchase  the  property.  It  is  understood  that  Tucker, 
Anthony  &  Company,  of  Boston,  have  made  a  new  proposition  for 
the  purchase  of  the  Northern  Ohio  Traction  Company's  property. 
Representatives  of  Tucker,  Anthony  &  Company  have  just  com- 
pleted a  thorough  inspection  of  the  property,  and  they  seem  to  be 
the  logical  purchasers  of  the  road,  in  view  of  the  fact  that  they 
own  the  Akron-Canton  and  Canton-Massillon  roads,  and  are 
building  other  lines  which,  with  the  Northern  Ohio  Traction, 
would  give  them  a  through  line  from  Cleveland  to  Columbus. 
The  local  syndicate,  headed  by  Horace  Andrews,  is  also  still  in  the 
field  for  this  property,  and  may  get  it.  Receiver  Lang,  of  the 
Lake  Shore  Electric  Railway,  has  arranged  to  dispose  of  the 
$300,000  in  receivers'  certificates,  and  as  soon  as  possible  contracts 
will  be  closed  for  improvements  which  will  make  it  possible  to 
open  up  the  through  business  between  Cleveland,  Toledo  and 
Detroit. 
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Single  Truck  Interurban  Cars 


A  New  Firm  of  Railway  Engineers 


Although  double-truck  cars  are  the  prevailing  fashion  at  the 
present  time,  single-truck  cars  have  by  no  means  lost  their  pop- 
ularity. Many  roads  prefer  them  to  any  other  patterns,  on  account 
of  the  economy  of  the  electrical  equipment  in  first  cost,  as  well  as 
in  the  matter  of  repairs.  The  four-wheel  car  illustrated  is  one 
of  an  order  recently  shipped  by  the  John  Stephenson  Company, 
Elizabeth,  N.  J.,  to  the  Auburn  Interurban  Electric  Railway  Com- 
pany, of  Auburn,  N.  Y. 

The  body  is  20  ft.  long  and  7  ft.  3  ins.  wide  at  the  window  rails. 
The  sides  have  a  6-in.  curvature.   The  total  length  is  29  ft.  There 


INTERIOR  OF  CAR  WITH  LONGITUDINAL  SEATS 

are  seven  windows  on  a  side  with  seven  ventilating  sash  in  the 
roof.  The  seats  are  longitudinal  and  covered  with  spring  cane. 
The  trimmings  throughout  are  of  solid  bronze,  and  the  finish  is 
cherry  with  three-ply  maple  headlinings.  The  car  has  completely 
enclosed  vestibules  at  each  end  with  three  drop  sash  in  front.  The 
platform  has  a  y-in.  drop,  bringing  the  step  low  and  making 
entrance  easy.  The  platform  timbers  are  plated  with  steel.  In 
cars  of  this  style,  the  Stephenson  buffer  beam  is  generally  used, 
but  in  this  case,  for  special  reasons,  a  heavy  oak  steel-plated  one 
was  adopted. 

The  interior  view  shows  a  car  built  at  the  same  time  as  those 
for  the  Auburn  &  Interurban  Railway,  but  with  a  slightly  different 


The  many  friends  of  W.  E.  Baker,  until  recently  general  super- 
intendent of  the  Manhattan  Railway  Company,  of  New  York, 
will  be  glad  to  learn  that  he  has  decided  to  remain  permanently 
in  that  city.  Mr.  Baker  will  be  associated  after  May  I  with  H.  R. 
Bishop,  Jr.,  under  the  firm  name  of  W.  E.  Baker  &  Company,  with 
offices  at  170  Broadway.  This  new  concern  will  do  a  general 
electrical,  consulting  and  contracting  business,  but  will  be  more 
closely  associated  with  that  branch  which  deals  with  electric  rail- 
way engineering  than  any  other.  Mr.  Baker's  long  experience  in 
heavy  electric  railway  work  with  the  West  End  Railway  Company, 
of  Boston,  the  intramural  Railway  at  the  World's  Fair  at  Chicago, 
the  first  third-rail  installation,  and  during  the  construction  of  the 
Metropolitan  West  Side  Elevated  Railroad,  of  Chicago,  added  to 
his  recent  successful  completion  of  the  designs  for  the  electrical 
equipment  of  the  Manhattan  Railway  in  New  York,  places  him  in 
a  position  where  any  suggestions  made  by  him  in  regard  to  this 
class  of  engineering  may  be  taken  as  authoritative.  His  partner 
has  been  connected  with  the  General  Electric  Company  for  a  num- 
ber of  years  at  its  works  in  Schenectady,  and  lately  in  the  New 
York  office,  and  served  as  an  officer  in  the  First  Regiment,  U.  S.  V., 
Engineers  during  the  late  Spanish-American  war,  and  is  well 
equipped  for  solving  such  problems  as  are  liable  to  arise  in  his 
new  field.  Mr.  Bishop  is  the  son  of  Heber  R.  Bishop,  well  known 
in  financial  circles. 


♦♦♦  

The  Four  Track  News 


The  May  number  of  this  illustrated  magazine  of  travel  and 
education,  which  is  published  monthly  by  the  New  York  Central 
&  Hudson  River  Railroad,  is  exceptionally  entertaining.  George 
H.  Daniels,  general  passenger  agent  of  the  road,  has  a  most  inter- 
esting article  on  "Rapid  Transit  in  New  York,"  in  which  he  gives 
a  glimpse  of  the  early  railroad  interests  in  and  about  Manhattan. 
The  first  rapid  transit  in  the  city  of  New  York,  and  the  only  real 
rapid  transit  up  to  about  1853,  was  that  afforded  by  the  New  York 
and  Harlem  Railroad.  The  charter  for  this  company  was  granted 
on  April  25,  1831.  The  several  portions  of  the  road  were  opened 
for  public  use  as  follows :  From  Prince  Street  to  Fourteenth 
Street,  0.85  miles,  Nov.  26,  1832;  from  Fourteenth  Street  to 
Thirty-Second  Street,  0.87  miles,  June  10,  1833;  from  Thirty- 
Second  Street  to  Yorkville  (now  Eighty-Sixth  Street),  2.71  miles, 
May,  1834. 


Trolley  Exploring 


This  is  the  title  of  a  neat  little  pamphlet  on  electric  railroading 
ibout  New  York  city,  compiled  by  Cromwell  Childe,  and  published 


EXTERIOR  OF  VESTIBULED  CAR  FOR  AUBURN 


interior  finish.  The  seats  are  upholstered  with  carpet  and  the 
panels  in  the  ends  are  handsomely  inlaid.  The  end  windows  and 
doors  have  spring  roller  curtains  as  well  as  the  windows.  There 
are  three  rows  of  lights  ;  one  is  in  the  center  of  the  monitor  roof, 
and  two  others  in  the  posts  at  the  tops  of  the  windows.  All  seats 
are  equally  illuminated.  All  the  cars  have  the  usual  fittings  in  the 
way  of  pedal  gongs,  signal  and  headlights,  sand-boxes  and  draw-bars. 


by  the  Brooklyn  Daily  Eagle,  of  Brooklyn,  N.  Y.  The  book  de- 
scribes a  great  number  of  routes  to  various  points  of  interest  on 
Long  Island  and  Staten  Island,  and  in  New  Jersey  and  Westchester 
County,  as  well  as  giving  some  interesting  details  for  making  such 
extended  trolley  trips  as  from  New  York  to  Boston  and  New  York 
to  Philadelphia.  Maps  of  the  suburban  trolley  lines  in  the  Metro- 
politan district  are  included,  and  many  interesting  illustrations  of 
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some  of  the  points  of  interest  to  be  readied  by  trolleys  are  given  in 
the  text.  Trolley  roads  make  possible  hundreds  of  excursions  for 
city  people  through  delightful  regions,  but  surprisingly  few  will 
take  advantage  of  the  opportunities  at  their  very  door  unless  their 
attention  is  called  to  them  by  some  such  book  as  this,  and  the  im- 
portance of  publications  of  this  kind  in  increasing  pleasure  traffic 
is  coming  to  be  fully  realized  by  street  railway  companies.  The 
evident  co-operation  of  the  railways  operating  over  the  territory 
included  in  "Trolley  Exploring"  has  placed  at  the  compiler's  dis- 
posal an  opportunity  to  give  an  accurate  description  of  the  routes 
selected.  The  price  of  the  book  is  10  cents,  and  it  is  to  be  hoped 
that  future  editions  will  be  issued,  keeping  the  matter  up  to  date 
and  adding  such  new  routes  as  the  increasing  requirements  of 
regular  travel  are  continually  making  necessary. 

 MM  

The  World's  Fair  at  St.  Louis 


The  date  of  the  Louisiana  Purchase  Exposition,  which  was  to  be 
held  from  April  30  to  December  1,  1903,  has  been  postponed  for 
one  year.  It  became  evident  to  the  management  of  the  under- 
taking that  to  make  a  creditable  showing  at  St.  Louis  it  was 
necessary  to  have  this  extension  of  time,  and  after  due  deliberation 
the  decision  was  made  that  much  more  advantageous  results 
would  follow  if  the  year  1904  be  chosen  for  the  exposition.  The 
department  of  electricity,  under  the  able  supervision  of  Professor 
W.  E.  Goldsborough,  who  has  been  appointed  chief,  will  be  one 
of  the  most  interesting  of  the  exposition.  The  Palace  of  Elec- 
tricity will  be  located  on  the  central  avenue  of  the  grounds,  and 
will  be  one  of  the  principal  features  from  an  architectural  stand- 
point. The  building  was  designed  by  Walker  &  Kimball,  of 
Boston  and  Omaha,  who  were  the  chief  architects  of  the  Omaha 
Exposition.  The  heartiest  co-operation  is  promised  to  all  the 
exhibitors,  who  have  the  success  of  their  exhibits  at  heart,  and 
are  working  for  the  advancement  not  only  of  the  particular  field 
in  which  they  are  engaged  but  also  for  the  prosperity  of  electrical 
and  related  industries.  It  is  confidently  expected  that  all  inter- 
ested in  electrical  engineering  will  not  be  disappointed  in  their 
hopes  of  seeing  all  that  is  new  and  important  in  this  field. 
Negotiations  are  in  progress  looking  to  a  much  more  compre- 
hensive showing  of  the  features  of  electrical  achievement  than  has 
ever  before  been  attempted,  and  although  yet  too  early  to  speak 
with  certainty  of  the  detailed  plans  of  the  department,  the  ex- 
cellence of  the  electrical  displays  of  the  Louisiana  Purchase 
Exposition  of  1904  is  assured. 

 ♦♦-»  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney.  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 
UNITED  STATES  PATENTS  ISSUED  MAY  6.  1902. 

699,173.  Railway  Rail;  C.  E.  Hooven  and  J.  W.  See,  Hamilton, 
Ohio.  App.  filed  Feb.  17,  1902.  A  duplex  rail  comprising  an  outer 
tread,  an  inner  tread  separated  from  the  outer  tread  by  a  groove 
and  an  inner  guard  separated  from  the  inner  tread  by  a  groove,  the 
rail  being  useful  for  two. gages  on  the  same  roadbed. 

690,197.  Automatic  Switch  ;  F.  S.  Lewis,  Baltimore,  Md.  App. 
filed  Feb.  26,  1902.  A  guard  rail  is  automatically  raised  and  lowered 
between  the  switch  point  of  the  main  rail  whenever  the  former 
is  moved. 


PATENT  NO.  699,173 


699,218.  Electric  Switch  Operating  Device;  A.  J.  McCullough, 
Mcadville,  Pa.    App.  filed  March  29,  1901.    The  core  of  a  solenoid 


is  connected  directly  with  the  switch  point  by  a  chain  and  acts 
thereon,  in  opposition  to  a  spring. 

699,364.  Trolley  Stand;  C.  G.  Blcasdale,  Detroit,  Mich.  App. 
filed  Aug.  14,  1901.  The  rotative  support  for  the  trolley  stand  is 
covered  by  a  housing. 

699,590.  Electric  Railway;  A.  A.  Stolle,  New  York,  N.  Y.  App. 
filed  Oct.  22,  1 901.  The  break  which  ordinarily  occurs  in  the  con- 
ductor located  in  the  conduit  at  a  crossing  is  mechanically  bridged 
by  automatic  devices  controlled  by  the  car  as  it  approaches  the 
crossing. 



ENGINEERING  SOCIETIES 


INDIANA  ELECTRICAL  ASSOCIATION.— At  the  prelimi- 
nary meeting  for  the  purpose  of  forming  the  Indiana  Electrical 
Association,  at  Indianapolis,  recently,  T.  C.  McReynolds,  of  the 
Kokomo  Railway  &  Light  Company,  was  elected  president.  Mr. 
McReynolds  was  actively  engaged  in  the  formation  of  the  or- 
ganization. About  twenty-five  members  were  secured  at  the  pre- 
liminary meeting  Other  officers  were  elected  as  follows:  First 
vice-president,  J.  H.  Harding,  Laporte;  second  vice-president,  R. 
N.  Parrott,  Princeton;  secretary-treasurer.  Hal.  C.  Kimbrough, 
Muncie;  executive  committee,  S.  E.  Gard,  of  Richmond;  C.  F. 
Hewitt,  of  Elkhart;  A.  M.  Barron,  of  Franklin,  and  W.  F.  Weyer- 
backer,  of  Booneville;  finance  committee,  A.  M.  Barron,  of  Frank- 
lin; J.  II.  Harding,  of  Laporte,  and  F.  C.  Hewitt,  of  Elkhart. 
The  first  regular  meeting  of  the  association  will  be  held  in  Indian- 
apolis on  Sept.  j 7  and  18,  for  which  an  interesting  programme  of 
exercises  will  be  provided. 

 »^  

PERSONAL  MENTION 


MR.  E.  L.  HILLS  has  resigned  as  general  manager  of  the 
Pennsylvania  &  Ohio  Railway  Company,  of  Ashtabula,  Ohio, 
and  his  duties  will  be  assumed  by  Mr.  T.  C.  Smith,  general  superin- 
tendent of  the  road. 

MR.  DAVID  L.  BEAULIEU,  of  Worcester,  Mass.,  has  been 
appointed  superintendent  of  the  Lansdale  &  Norristown  Street 
Railway,  of  Norristown,  Pa.,  which  road  will  be  in  operation  at 
once.  Mr.  Beaulieu  was  formerly  connected  with  the  Worcester 
Consolidated  Street  Railway. 

MR.  GEORGE  C.  SIKES,  who  for  some  time  has  been  secre- 
tary of  the  committee  on  local  transportation  of  the  Chicago  City 
Council,  has  handed  in  his  resignation.  He  is  now  in  the  East, 
however,  collecting  information  for  the  committee,  but  expects  to 
complete  his  labor  within  a  short  time. 

MR.  J.  BOIES  POTTER,  superintendent  of  the  Worcester  & 
Connecticut  Eastern  Street  Railway  and  the  Webster  &  Dudley 
Street  Railway,  has  been  appointed  superintendent  of  the  Worcester 
&  Webster  Street  Railway  Company,  and  will  have  charge  of  the 
lines  between  Worcester  and  North  Grosvenordale. 

MR.  JAMES  A.  STEWART  has  resigned  as  superintendent  of 
the  Herkimer,  Mohawk,  Dion  &  Frankfort  Railway,  of  Mohawk, 
New  York,  to  become  superintendent  of  the  Utica  Belt  Line  Street 
Railway,  of  Utica,  N.  Y.,  succeding  Mr.  George  L.  Radcliffe,  who 
lias  become  superintendent  of  the  Cleveland  Electric  Railway,  of 
Cleveland,  Ohio. 

MR.  J.  W.  BUTLER  has  been  appointed  manager  of  the  outing 
department  of  the  Cleveland  Electric  Railway  Company,  of  Cleve- 
land. Ohio.  Mr.  Butler's  duties  are  to  arrange  and  book  Sunday- 
schools,  societies,  reunions  and  excursion  parties  for  Cleveland 
public  parks  and  resorts  on  the  lines.  Mr.  Butler  has  been  con- 
ducting excursions  for  twenty  years. 

MR.  J.  I.  MANGE,  who  until  recently  has  been  connected  with 
the  engineering  staff  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  of  Montreal,  Can.,  has  been  appointed  electrical  super- 
intendent for  the  Oneonta,  Cooperstown  &  Richfield  Springs 
Railway  Company.  Mr.  Mange's  address  is  Hartwick,  N.  Y., 
where  he  will  be  glad  to  receiv  e  trade  literature  relating  to  railway 
supplies,  car  equipment  and  high-tension  material. 

MR.  WILLIAM  S.  TOWNSFND  has  resigned  as  superin- 
tendent and  purchasing  agent  of  the  Meriden,  Southington  & 
Compounee  Tramway  Company,  of  Meriden,  Conn.  Mr.  Town- 
send  is  well  known  in  New  England,  where  Ire  lias  held  various 
important  positions  with  electric  railway  companies.  Mr.  Town- 
send  has  been  connected  with  the  Meriden  company  for  five  years, 
becoming  associated  with  it  when  the  road  was  first  placed  in 
operation. 
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DR.  F.  A.  C.  PERRINE,  president  of  the  Stanley  Electrical 
Manufacturing  Company,  of  Pittsfield,  Mass.,  delivered  a  most 
interesting  address  on  "Success  in  Long-Distance  Power  Trans- 
mission," before  the  Institute  of  Arts,  of  the  Massachusetts  School 
of  Technology,  on  Friday,  May  8.  The  Stanley  Company  has  made 
a  large  number  of  most  successful  installations  of  high-tension  ap- 
paratus, and  its  president  discussed  in  a  most  lucid  manner  the 
difficulties  of  power  transmission  over  long  distances  which  have 
been  successfully  overcome.  The  lecture  was  illustrated  by  a  large 
number  of  lantern  slides  drawn  largely  from  plants  with  the  in- 
stallation and  successful  operation  of  which  Dr.  Perrine  had  been 
personally  associated  in  the  Western  States. 

MR.  GEORGE  F.  CHAPMAN,  whose  appointment  as  general 
manager  of  the  United  Railways  of  San  Francisco  was  noted 
last  week,  was  the  recipient  of  many  testimonials  of  the  esteem  in 
which  he  is  held  by  his  old  associates  in  the  East.  The  most  sig- 
nificant demonstration  in  this  line  was  that  which  took  place  on 
Friday  evening,  May  9,  when  about  forty  of  the  officers  and  heads 
of  departments  of  the  North  Jersey  Street  Railway  Company 
gathered  at  the  banquet  parlors  of  Ludwig  Achtel-Stetter,  842 
Broad  Street,  Newark,  to  bid  Mr.  Chapman  farewell.  After  din- 
ner had  been  served,  and  cigars  lighted,  Mr.  Spencer  Weart,  gen- 
eral counsel  of  the  company,  made  a  pleasant  speech,  which  he 
interspersed  with  short  stories,  and  ended  by  presenting  Mr. 
Chapman,  on  behalf  of  his  associates,  a  diamond  stud,  as  a  token  of 
the  esteem  in  which  he  was  held  by  his  fellow  officers.  Mr.  Chap- 
man, in  a  very  few  words,  thanked  those  present  for  their  assistance 
throughout  their  business  association,  for  their  loyalty  and  good 
will,  and  also  for  the  beautiful  token  of  their  respect  which  they 
had  so  kindly  given  him.  Mr.  C.  M.  Shipman,  the  newly  appointed 
general  superintendent,  who  presided,  in  a  very  brief  address 
wished  Mr.  Chapman  a  pleasant  trip  from  Hell  Gate  to  the  Golden 
Gate.  Mr.  A.  W.  Pratt,  the  road  master ;  Mr.  W.  J.  Brady,  superin- 
tendent of  the  Hudson  County  division  ;  Mr.  E.  N.  Hill,  the  treas- 
urer, and  others  spoke  of  the  good  feeling  that  has  always  existed 
between  Mr.  Chapman  and  his  fellow  officers,  during  the  twelve 
years  of  his  connection  with  the  North  Jersey,  and  they  hope  '  he 
would  meet  with  success  in  his  new  venture.  This  sentiment  ex- 
pressed the  feeling  of  the  entire  company,  and  the  evening's  enter- 
tainment closed  with  a  hearty  send-off  for  Mr.  Chapman. 

MR.  WALTON  H.  HOLMES  AND  MR.  CONWAY  F. 
HOLMES,  president  and  general  manager  respectively  of  the 
Metropolitan  Street  Railway  Company,  of  Kansas  City,  Mo.,  re- 
signed their  positions  with  that  company  on  May  6.  Mr.  C.  F. 
Holmes  was  also  president  of  the  Kansas  City  Electric  Light  Com- 
pany from  which  he  retired  on  the  same  date.  While  those  inti- 
mately connected  with  the  Messrs. 
Holmes  were  not  very  greatly 
surprised  at  their  leaving  the  prop- 
erties, the  news  will  come  as 
something  of  a  shock  to  their  many 
friends  throughout  the  country. 
Both  of  them  have  been  failing  in 
health  for  the  last  few  years,  and 
Mr.  W.  H.  Holmes  has  recently 
passed  through  a  serious  illness, 
which  made  it  necessary  for  him 
to  be  associated  less  actively  with 
any  important  business  undertak- 
ing-. The  opportunity  thus  offered 
of  withdrawal  decided  Mr.  C.  F. 
Hclmes  to  join  his  brother,  and 
they  will  probably  both  take  a  long 
and  much-needed  rest,  probably 
traveling  abroad  for  the  summer. 
After   the   announcement   of  their 

proposed  retirement  their  employees  lost  no  time  in  expressing  their 
high  appreciation  of  the  many  kindnesses  that  the  management 
of  the  road  had  shown  during  the  many  years  that  the  Holmes 
brothers  have  been  connected  with  the  property.  On  the  evening  of 
the  day  preceding  his  retirement  President  Holmes  held  an  open 
reception  in  his  office,  and  hundreds  of  his  men,  some  of  whom 
had  been  with  him  fo.r  twenty  years,  came  in  to  bid  him  good-bye. 
Mr.  Holmes  says  that  although  he  has  frequently  been  a  host,  on  no 
occasion  had  he  received  a  more  heartily  sincere  reception  than  he 
got  from  his  employees  on  this  evening.  With  many  expressions  of 
regret  and  the  recounting  of  personal  kindnesses  of  the  retiring 
president  and  general  manager,  the  men  showed  their  great  good 
will  to  the  two  men  who  have  not  only  been  most  influential  factors 
in  the  development  of  the  rapid  transit  facilities  of  the  two  Kansas 
cities,  but  have  also  been  prominently  associated  with  nearly  all 
their  commercial  progress. 


W.  H.  HOLMES 


B.  CORRIGAN 


MR.  GEORGE  L.  RADCLIFFE,  formerly  general  superinten- 
dent of  the  street  railway  lines  at  Utica,  N.  Y.,  has  been  oppointed 
general  superintendent  of  the  Cleveland  Electric  Railway  Company, 
succeeding  Mr.  Edwin  C.  Faber,  resigned.  Mr.  Radcliffe  was  super- 
intendent of  the  Cleveland  road  under  the  former  Andrews-Stanley 
regime. 

MR.  BERNARD  CORRIGAN,  one  of  the  pioneers  in  the  railway 
work  of  Kansas  City,  has  been  given  the  management  of  the  com- 
bined electric  railway  and  lighting  companies  of  Kansas  City. 

On  the  retirement  of  Mr.  W.  H. 
Holmes,  president  of  the  railway 
company,  and  Mr.  C.  F.  Holmes, 
president  of  the  lighting  company, 
these  two  properties  were  consoli- 
dated, and  the  necessity  of  having 
a  vigorous  and  competent  man  to 
take  charge  of  the  combined  inter- 
ests lead  to  the  selection  of  Mr. 
Corrigan.  A  man  about  forty 
years  of  age,  a  civil  engineer  by 
profession,  and  up  to  about  ten 
years  ago  closely  identified  with 
street  railway  interests,  Mr.  Corri- 
gan is  thoroughly  familiar  with 
the  management  of  railway  and 
lighting  properties,  and  has  the 
hearty  support  of  those  finan- 
cially interested  and  all  of  the  old 
employees.  He  has  built  several  steam  roads  in  the  South  and 
West,  and  all  his  life  has  been  spent  in  the  management  of  men, 
and  it  is  admitted  on  all  sides  that  he  has  the  best  right  to  fill  the 
position  created  by  the  consolidation  of  the  railway  and  lighting 
companies. 

MR.  JOHN  F.  CALDERWOOD,  comptroller  of  the  Twin  City 
Rapid  Transit  Company  of  Minneapolis,  has  resigned  to 
become  assistant  to  President  J.  L.  Greatsinger,  of  the  Brooklyn 
Rapid  Transit  Company,  of  Brooklyn,  N.  Y.  Mr.  Calderwood  is 
a  prominent  member  of  the  Street  Railway  Accountants'  Associa- 
tion of  America,  and  his  name  is  a  familiar  one  in  street  railway 
circles  throughout  the  country.  Before  the  purchase  of  the  Third 
Avenue  Railroad  Company,  of  New  York  city,  by  the  Metro- 
politan Street  Railway  Company,  Mr.  Calderwood  was  intimately 
connected  with  the  workings  of  the  former  property,  and  if  the 
consolidation  had  not  taken  place  would  undoubtedly  have  been 
made  president.  In  coming  East,  therefore,  he  renews  many  old 
ties  that  were  necessarily  broken  by  his  accepting  the  position  of 
comptroller  of  the  Minneapolis  &  St.  Paul  road.  His  new  duties  will 
consist  in  relieving  President  Greatsinger  of  a  large  amount  of 

the  details  necessarily  accom- 
panying the  operation  of  so  im- 
portant a  railway  system  as  that 
in  Brooklyn,  while  at  the  same 
time  he  will  be  given  every  op- 
portunity to  bring  his  large  ex- 
perience in  the  difficult  prob- 
lems which  confront  the  expert 
street'railway  accountant  to  bear 
on  some  of  the  peculiar  condi- 
tions which  are  at  present  handi- 
capping the  Brooklyn  property. 
In  selecting  Mr.  Calderwood  as 
his  personal  assistant  President 
Greatsinger  has  followed  the 
conservative  policy  which  has 
marked  all  of  his  acts  since 
coming  to  Brooklyn,  having 
waited  until  exactly  the  right 
man  was  found  before  taking  any  definite  steps.  That  the 
addition  of  Mr.  Calderwood  to  the  personnel  of  the  Brooklyn 
Rapid  Transit  Company  will  prove  of  great  benefit  to  that  prop- 
erty cannot  be  doubted,  and  his  many  friends  will  congratulate 
him  on  having  been  given  so  satisfactory  a  position  for  proving 
his  ability  in  the  management  of  both  the  physical  and  financial 
sides  of  street  railway  operation.  Mr.  Calderwood  is  not  only  a 
member  of  the  Street  Railway  Accountants'  Association  of 
America,  but  is  also  a  member  of  the  Institute  of  Secretaries  of 
London.  He  will  assume  his  new  duties  as  soon  as  he  can  satis- 
factorily sever  his  connection  with  the  Twin  City  Rapid  Transit 
Company,  probably  within  a  week  from  this  date. 

MR.  CHARLES  A.  SPOFFORD  has  resigned  as  secretary  of 
the  Milwaukee  Electric  Railway  &  Light  Company,  to  assist  Mr. 
Charles  T.  Yerkes  in  the  management  of  his  London  underground 
roads.    Mr.  Spofford  will  assume  his  new  duties  about  June  1. 


J.  F.  CALDERWOOD 


May  17,  1902.] 
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Contributory  Negligence  of  Children 

In  a  recent  Sunday  edition  of  one  of  the  leading  New  York 
newspapers  a  full  column  was  devoted  to  accounts  of  six  different 
injuries  to  children  in  the  streets  by  six  different  kinds  of  vehicles. 
Only  one  of  such  vehicles  was  a  street  car ;  the  others,  respectively, 
were  an  automobile,  an  ordinary  horse  cab,  an  electric  cab,  a 
private  wagon  and  the  wagon  of  an  express  company.  This 
record  of  a  single  day's  street  casualties  warrants  the  assertion 
that  the  special  hue  and  cry  against  the  carelessness  of  street  car 
employees  is  without  legitimate  ground.  With  the  existing  and 
rapidly  increasing  congestion  of  population  in  New  York,  and 
especially  in  the  borough  of  Manhattan,  the  beds  of  the  streets  be- 
tween the  curbs  undoubtedly  have  become  extra  hazardous  play- 
grounds for  children.  In  McKinney  vs.  Railroad  Company  (104 
N.  T.,  352)  a  marked  distinction  was  recognized  between  permitting 
young  children  to  play  upon  the  sidewalks  and  upon  the  beds  of 
streets  between  the  curbs.  The  same  distinction  had  been  drawn 
in  the  earlier  cases  of  McGarry  vs.  Loomis  (63  N.  T.,  104)  and 
McGuire  vs.  Spence  (91  N.  T.,  303).  This  distinction  grows  more 
and  more  important  with  the  growth  of  a  city.  We  believe  that 
care  to  avoid  injury  to  children  is  exercised  by  motormen  of  street 
cars  as  faithfully  and  systematically  as  by  any  class  of  drivers 
of  vehicles. 

The  law  on  the  subject  of  contributory  negligence  of  children 
is  certainly  sufficiently  harsh  and  exacting  against  persons  re- 
sponsible for  the  operation  of  cars  in  the  streets.  There  is  a  period 
of  childhood  in  which  it  is  uncertain  and  depends  upon  the  develop- 
ment and  experience  of  the  particular  child,  whether  he  may  be 
charged  with  the  duty  of  avoiding  ordinary  dangers  and  taking 
care  of  himself.  A  child,  who  is  thus  sm  juris,  to  use  the  legal 
phrase,  defeats  his  right  of  recovery  for  injury  by  negligent  acts 
on  his  part  (Tucker  vs.  Railroad  Company,  124  N.  T.,  308). 
The  courts,  however,  hold  not  only  that  there  is  no  arbitrary  age 
of  responsibility  for  self  to  be  fixed ;  that  whether  a  particular 
child  was,  or  was  not,  sui  juris  is  a  question  for  the  jury  in 
each  case  arising;  but  also  that  the  degree  of  care  required  of  any 
child  can  be  only  such  as  might  reasonably  be  expected,  under  the 
circumstances,  from  a  person  of  his  years.  With  the  well-known 
disposition  of  juries  in  favor  of  injured  persons  and  against  rail- 
way corporations,  it  is  easy  to  see  that  verdicts  will  almost  uni- 
formly be  for  the  plaintiff. 

A  child  of  extremely  tender  years  is  held  absolutely  to  be  non 
sui  juris,  and,  therefore,  his  actions,  whatever  they  may  be,  can- 
not constitute  negligence  and  cannot  defeat  his  recovery.  Some  of 
the  States  carry  this  doctrine  to  its  logical  extreme  by  holding 
that  the  negligence  of  parents  in  permitting  a  very  young 
child  to  escape  into  a  public  street,  although  it  be  unavoidably 
injured,  cannot  be  "imputed"  to  the  child,  and  a  railway  company 
or  other  instrumentality  of  injury,  is  liable  for  damages.  There 
is  considerable  to  be  said,  theoretically,  on  both  sides,  as  to  the 
propriety  of  recognizing  the  doctrine  of  imputed  negligence  with 
regard  to  children.  It  is  quite  plain,  however,  that  the  policy  of 
the  courts  of  New  York  and  several  other  States  in  countenanc- 
ing such  doctrine  makes  for  practical  justice.  The  person  in- 
juring an  irresponsible  child  may  have  been  guilty  of  only 
a  very  slight  fault,  or  of  no  fault  at  all,  and  the  principal 
factor  in  the  disaster,  or  its  only  real  cause,  may  have  been  the 
presence  of  an  infant  so  young  as  to  be  unable  to  take  care  of  him- 
self in  a  place  where  he  should  not  have  been  suffered  to  go.  While 
the  action  for  damages  may  be  nominally  in  the  name  of  the  child, 
the  substantial  party  in  interest  is  frequently  the  very  parent 
through  whose  negligence  the  child  was  permitted  to  be  at  large. 
Allowing  recovery  in  such  cases  would  tend  to  encourage  the 
same  neglect  of  children  for  speculative  purposes,  which  has 
almost  everywhere  led  to  limitations  upon  the  amounts  for  which 
insurance  may  be  procured  on  children's  lives. 

Even  in  New  York  the  doctrine  of  imputed  negligence  is  not 
carried  to  an  extreme.  A  parent  is  not  absolutely  bound  to 
restrain  a  child  from  going  into  danger,  but  is  required  only  to 
use  reasonable  care  to  that  end  under  the  circumstances  as  they 
exist  (Mangan  vs  Brooklyn  Railroad  Company,  38  N.  Y.,  455). 
When,  however,  a  child  too  young  to  take  thought  of  the  ordinary 


Note.— Communications  relating  to  this  department  should  be  addressed  to 
Mr.  Larrcmore,  32  Nassau  Street,  New  York  City. 


dangers  of  the  street  goes  there  unguarded  and  is  injured, 
explanation  and  justification  of  its  presence  are  properly 
incumbent  upon  its  parents.  Accordingly,  it  has  been  held  negli- 
gence, as  matter  of  law,  in  the  absence  of  explanation,  to  allow  a 
child  of  about  two  years  (Hartford  vs.  Roper,  21  Wend.  [N.  Y.], 
615),  two  years  and  four  months  (Callahan  vs.  Bean,  9  Allen 
[Mass.],  401),  seventeen  months  (Kreig  vs.  Wells,  1  E.  D.  Smith 
[N.  Y.],  74),  four  years  (Glassay  vs.  Hestonville,  etc.,  Railroad 
Company,  57  Perm.  St.,  172),  to  go  out  unattended.  It  is  true 
that  the  courts  of  some  of  the  States  repudiate  the  whole  doctrine 
of  imputed  negligence.  It  is  believed,  however,  that  it  promotes 
substantial  justice,  and  in  States  where  it  obtains  it  should  be 
administered  with  judicial  backbone. 

LIABILITY  FOR  NEGLIGENCE. 
NEW  YORK. — Surprise  as  to  Evidence. 

A  woman  was  injured  in  a  railroad  accident,  and  twelve  days 
later  was  examined  by  the  company's  physician,  complaining  only 
of  an  injury  to  her  shoulder  and  arm.  At  the  trial  of  her  action, 
over  a  year  later,  she  proved  the  existence  of  hernia,  caused  by 
the  accident.  She  had  discovered  it  immediately,  but  did  not  ask 
medical  aid  until  it  became  so  troublesome  that  she  had  to  do  so. 
Her  complaint  alleged  "serious  and  lasting  bodily  injuries,  and 
injuries  to  her  head,  limbs  and  nervous  system,  as  well  as  internal 
injuries."  There  was  no  application  for  an  adjournment,  or  to 
withdraw  a  juror,  no  allegation  of  surprise,  no  motion  to  dismiss, 
no  request  for  instructions  on  the  question  of  damages,  and  no 
pretense  that  defendant,  by  reason  of  anything  done  or  omitted, 
had  been  deprived  of  evidence.  Held,  error  to  set  aside  a  verdict 
in  plaintiff's  favor  on  the  ground  of  surprise. — Dixson  vs.  Brook- 
lyn Heights  Ry.  Co.,  74  N.  Y.  Suppl.,  49.) 

NEW  YORK. — Appeal — Presumption — Street  Railways — Neg- 
ligence of  Passenger — Pleading — Evidence — Issues. 

1.  On  appeal  from  a  judgment  of  nonsuit  plaintiff  is  entitled  to 
the  most  favorable  construction  which  the  jury  could  properly 
have  placed  on  the  evidence. 

2.  A  passenger  on  an  open  street  car,  having  rung  for  the  car 
to  stop,  and  assuming  that  it  would  stop  at  the  nearest  side  of  a 
street  which  it  was  approaching,  stepped  out  on  the  footboard, 
and  the  jolting  of  the  car  on  passing  over  intersecting  tracks  threw 
him  from  the  footboard.  There  was  no  evidence  that  the  crossing 
was  made  at  unusual  speed.  There  was  a  sign  in  the  vicinity 
which  said  "Stop,"  but  it  was  not  shown  that  the  direction  was 
to  the  motormen,  or  that  it  directed  the  car  to  stop  at  any  par- 
ticular point.  Held,  in  an  action  for  the  injuries,  that  a  nonsuit 
was  proper. 

3.  An  offer  to  prove  that  the  condition  of  the  tracks  was  bad 
where  they  intersected,  and  that  by  reason  of  such  a  condition 
plaintiff  was  thrown  from  the  footboard,  was  properly  excluded, 
no  such  negligence  being  charged  in  the  complaint. — (Nies  vs. 
Brooklyn  Heights  Ry.  Co.,  74  N.  Y.  Suppl.,  41.) 

NEW  YORK.— Railroads— Action  for  Injuries— Medical  Testi- 
mony— Relevancy — Causal  Connection — Excessive  Damages. 

1.  Where  a  doctor  examined  plaintiff  four  months  after  he  was 
hurt,  and  after  another  doctor  had  been  attending  him,  it  was  not 
improper  to  ask  such  doctor  what  he  found  from  his  examina- 
tions, since  it  could  not  be  determined  whether  the  conditions 
which  he  found  were  or  could  have  been  caused  by  the  accident 
until  they  were  stated. 

2.  Where  a  doctor  testified  that  he  examined  plaintiff  four 
months  after  an  accident,  and  after  another  doctor  had  been  at- 
tending him,  and  that  he  found  a  certain  swelling  of  the  hip.  and 
plaintiff  testified  that  he  was  hurt  on  that  hip,  and  most  of  his 
hurt  was  in  that  part  of  his  body,  it  was  sufficiently  shown  that  the 
injury  testified  to  by  the  doctor  resulted  from  the  accident,  so  as 
to  make  the  doctor's  testimony  relevant. 

3.  Where,  in  consequence  of  defendant's  negligence,  plaintiff's 
left  leg  had  become  an  inch  shorter  than  the  right,  and  the 
cartilage  of  the  hip  joint  was  wasting  away,  and  plaintiff  had  be- 
come a  victim  to  a  permanent,  progressive  disease,  which  would 
cripple  him  more  and  more  as  it  progressed,  a  verdict  of  $3,500 
was  not  excessive. — (Napier  vs.  Brooklyn  Heights  Ry.  Co.,  74 
N.  Y.  Suppl.,  7-) 

NEW  YORK. — Street  Railways — Personal  Injuries — Exhibi- 
tion of  Plaintiff's  Person — Evidence — Cross-Examination — Dam- 
ages. 


620 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  20. 


1.  Where  defendant  in  a  personal  injury  action  contended  that 
plaintiff's  injuries  were  not  as  serious  as  alleged,  it  was  not  error 
to  allow  the  injured  portion  of  plaintiff's  body  to  be  exhibited  to 
the  jury,  and  the  injuries  thereon  to  be  pointed  out  by  a  physician. 

2.  Where  one  motorman  had  testified  that  the  car  was  not  go- 
ing at  a  "high  rate  of  speed"  at  the  time  of  the  accident,  and  an- 
other stated  that  the  car  was  moving  at  a  speed  of  about  6  miles 
an  hour  at  the  place  of  the  accident,  a  question  as  to  whether  the 
car  ran  at  a  speed  of  less  than  6  miles  an  hour  at  any  point  for 
some  distance  before  the  place  of  the  accident  was  competent  on 
cross-examination  of  the  latter  witness  to  test  his  recollection, 
and  to  determine  what  was  meant  by  "a  high  rate  of  speed." 

3.  Where  plaintiff  in  an  action  for  personal  injuries  was  forty- 
five  years  old,  and  had  four  ribs  fractured  and  pushed  in  so  as  to 
cause  permanent  injury,  affecting  respiration  and  producing  con- 
stant pain,  and  destroying  his  earning  capacity,  which  had  formerly 
been  $10  a  week,  a  verdict  for  $4,500  was  not  excessive. —  (Perry  vs. 
Metropolitan  St.  Ry.  Co.,  74  N.  Y.  Suppl.,  2.) 

NEW  YORK —Carriers— Street  Railroads— Injuries  to  Pas- 
sengers— Opening  Statement — Dismissal — Introduction  of  Evi- 
dence— Necessity. 

1.  Where  a  street  car  passenger,  intending  to  alight,  leaves  his 
seat  and  places  himself  on  the  step  while  the  car  is  in  motion  and 
slowing  up  as  if  about  to  stop  to  let  off  passengers  at  a  crossing, 
and  while  the  conductor  is  in  the  front  part  of  the  car  collecting 
fares  and  in  such  a  position  as  not  to  see  the  passenger,  and  he  is 
thrown  off  and  injured  by  the  sudden  increase  of  the  speed  of  the 
car  before  he  has  indicated  to  the  conductor  that  he  intends  to 
alight,  such  acceleration  of  speed,  unaccompanied  by  any  other 
fact  except  that  the  conductor,  in  order  to  perform  his  duty  of 
collecting  fares,  has  placed  himself  in  a  position  where  he  cannot 
see  the  passenger  as  he  intends  to  alight,  is  not  a  foundation  for 
a  charge  of  actionable  negligence,  and,  when  nothing  more  is  al- 
leged or  claimed  in  plaintiff's  opening  statement,  the  complaint  is 
properly  dismissed. 

2.  Where,  assuming  all  the  facts  as  stated  by  plaintiff's  counsel 
in  his  opening  statement  to  be  proven,  a  finding  in  plaintiff's 
favor  will  not  be  sustained,  the  court  may  dismiss  the  action  with- 
out waiting  for  the  introduction  of  the  evidence. — (Sims  vs. 
Metropolitan  St.  Ry.  Co.,  72  N.  Y.  Supp.,  835.) 

NEW  YORK.— Personal  Injuries— Street  Railways— Assault  on 
Passenger — Municipal  Court — Jurisdiction. 

Where  plaintiff  boarded  the  front  platform  of  defendant's  car 
while  it  was  in  motion,  and  was  then  seized  by  the  gripman  and 
thrown  into  the  street,  an  action  for  damages  was  for  the  neglect 
of  a  duty  which  was  owing  to  the  plaintiff  as  a  passenger,  and  was 
not  a  mere  action  for  personal  assault,  so  as  to  deprive  the 
municipal  court  of  jurisdiction.— ( Hart  vs.  Metropolitan  St.  Ry. 
Co.,  72  N.  Y.  Supp.,  798. ) 

NEW  YORK.— New  Trial— Sufficiency  of  Record— Case— Bill 
of  Exceptions. 

Code  Civ.  Proc.  Sec.  997.  provides  that  a  party  applying  for  a 
new  trial  of  an  issue  of  fact  must  make  a  case,  signed  by  the  trial 
judge,  which  contains  so  much  of  the  evidence  and  proceedings 
upon  the  trial  as  is  material  to  the  questions  raised  on  the  applica- 
tion, together  with  his  exceptions.  A  bill  of  exceptions,  presented 
on  a  motion  for  a  new  trial  in  an  injury  case,  contained  all  the 
evidence  of  defendant's  negligence.  The  judge's  charge  to  the 
jury,  made  a  part  of  the  record,  showed  that  the  insanity  of  the 
party  injured  was  a  conceded  fact.  The  affidavits  of  the  plaintiff, 
his  committee,  on  the  motion,  asked  on  account  of  newly  discov- 
ered evidence,  averred  that  such  party  had  become  sane,  and  was 
in  a  condition  to  testify  to  material  facts,  which,  if  believed,  would 
authorize  a  different  verdict.  Held,  that  as  the  case  required  by 
Code  Civ.  Proc,  Sec.  997,  embraces  a  bill  of  exceptions,  the  record 
was  sufficient  to  entitle  plaintiff  to  be  heard  upon  the  merits  of 
the  application  for  a  new  trial.— (Stiasny  vs.  Metropolitan  St.  Ry. 
Co.,  72  N.  Y.  Supp.,  747.  ) 

NEW  YORK.— Street  Railway— Foot  Passenger— Injury— Evi- 
dence— Question  for  Jury. 

Plaintiff,  a  boy  of  five  years,  in  charge  of  another  boy  of  eleven 
years,  was  struck  by  a  car  horse,  and  injured,  while  attempting  to 
cross  a  street  railway  track  in  front  of  a  horse  car  and  behind  a 
wagon  preceding  the  car.  The  elder  boy  testified  that  when  they 
reached  the  track  the  car  was  about  30  ft.  distant.  Another  wit- 
ness testified  that  when  he  saw  the  two  boys  between  the  two 
tracks  the  car  was  from  30  ft.  to  35  ft.  away;  that  the  horses  were 
moving  very  fast,  and  the  driver  whipping  them  with  his  lines. 
The  car  driver  testified  that  when  he  first  saw  the  boys  plain- 
tiff was  running,  and  looking  toward  the  car,  about  15  ft.  or  20  ft. 
away,  and  there  was  a  space  of  about  10  ft.  between  his  horses' 
heads  and  the  rear  end  of  the  wagon.  Held,  that  the  question  of 
defendant's  negligence  in  failing  to  avoid  the  accident  was  for  the 


jury.— (Gumby  vs.  Metropolitan  St.  Ry.  Co.,  72  N.  Y.  Supp.,  551.) 

NEW  YORK. — Action  for  Negligence — Evidence — Findings. 

1.  On  a  finding  by  a  jury  that  a  man,  injured  by  defendant's 
negligence  ten  months  before,  died  of  quick  consumption,  which 
existed  for  only  two  months,  a  further  finding  that  he  would  not 
have  died  at  the  time  he  did  but  for  the  injury  was  not  sustained 
by  the  evidence. 

2.  Where  a  person  was  injured  by  the  negligence  of  a  street  car 
company,  and  some  months  thereafter,  when  he  had  not  yet  re- 
covered from  his  injuries,  was  striken  with  quick  consumption  and 
died,  it  is  a  matter  of  speculation,  insufficient  to  sustain  a  verdict, 
as  to  whether  he  would  have  died  before  the  action  was  brought 
but  for  the  intervention  of  a  new  controlling  cause. — (Hoey  vs. 
Metropolitan  St.  Ry.  Co.,  72  N.  Y.  Supp.,  544.) 

NEW  YORK. — Injuries  to  Traveler  on  Highway — Street 
Railways — Negligence  of  Motorman. 

Plaintiff's  intestate,  a  bright  boy,  fourteen  years  of  age,  was 
kicked  off  the  front  platform  of  a  street  car  by  the  motorman,  and 
fell,  screaming,  on  his  back.  He  got  up  and  walked  slowly  and 
lame  across  the  other  track,  when  he  was  struck  by  a  car  coming 
from  the  opposite  direction  from  the  one  on  which  he  had  been 
riding,  and  received  injuries  causing  his  death.  Held,  error  to 
nonsuit  plaintiff,  as  the  question  of  whether  he  was  in  the  exercise 
of  ordinary  care  under  the  circumstances  was  for  the  jury. 
—  (Pinder  vs.  Brooklyn  Heights  R.  Co.,  72  N.  Y.  Supp.,  1082.) 

NEW  YORK.— Negligence— Death— Damages— Street  Rail- 
ways— Crossings — Rights  of  Private  Conveyances — Instructions — 
Qualifying  Remark — Withdrawal — Operation  of  Car  at  Crossing 
— Presumption. 

1.  Fifteen  thousand  dollars  is  not  excessive  damages  for  negli- 
gently causing  the  death  of  a  healthv  workingman,  thirty-six  years 
old. 

2.  In  an  action  for  death  caused  by  the  collision  of  a  street  car 
with  a  coach  at  a  crossing,  an  instruction  that  the  driver  of  the 
coach  was  entitled  to  the  presumption  that  the  car  would  be 
moved  at  that  point  under  a  reasonable  state  of  control,  so  that 
it  might  be  readily  stopped  in  case  of  emergency,  to  give  him  an 
opportunity  to  get  over  in  safety,  was  not  erroneous. 

3.  Neither  a  street  railway  car  nor  the  driver  of  a  carriage  has 
a  paramount  right  of  way  at  a  crossing,  but  their  rights  are  equal. 

4.  Error  of  the  trial  judge  in  remarking,  as  he  was  about  to 
give  an  instruction  requested  by  one  party,  and  assented  to  by  the 
other,  that  he  would  charge  it  although  he  did  not  think  it  was 
sound,  was  rendered  harmless  by  the  subsequent  explicit  with- 
drawal of  the  statement,  and  the  express  direction  that  the  jury 
must  follow  the  proposition  of  law  as  charged. 

5.  In  an  action  for  death  caused  by  collision  with  a  street  car 
at  a  crossing,  where  there  was  no  testimony  to  the  effect  that  the 
motorman  took  any  thought  with  respect  to  the  safety  of  his  ac- 
tion in  operating  the  car,  an  instruction  that,  if  plaintiff's  in- 
testate had  a  right  to  assume  that  he  could  cross  the  street  in 
safety,  the  motorman  might  indulge  in  the  same  presumption 
without  negligence,  was  properly  refused. — (Reilly  vs.  Brooklyn 
Heights  R.  Co..  72  N.  Y.  Supp.,  1080.) 

NEW  YORK.— Street  Railroads — Negligence — Injury  to  Pas- 
senger— Instructions. 

Where,  in  an  action  against  a  street  railroad  company  for  in- 
juries sustained  by  plaintiff  by  being  thrown  from  an  open  car  at 
or  near  a  curve — the  guard  rail  along  the  side  of  the  car  being  up 
at  the  time — it  was  shown  by  uncontradicted  evidence  that  the 
sole  object  of  the  rail  was  to  prevent  persons  from  boarding  or 
leaving  the  car  on  that  side,  it  was  error  to  instruct  the  jury  that 
the  object  of  the  bar  was  for  their  consideration,  and  they  must 
determine  whether,  if  down,  it  would  have  contributed  to  plain- 
tiff's safety. — (Witaker  vs.  Staten  Island  Midland  R.  Co.,  72  N.  Y. 
Supp.,  814.) 

NEW  YORK. — Negligence — Escaping  Steam — Accident  to 
Traveler. 

Plaintiff's  horse  became  frightened  at  the  escape  of  steam 
through  an  automatic  safety  valve  on  a  steam  roller  standing  in 
the  street  about  three  rods  from  the  horse,  and  plaintiff,  in  his  at- 
tempt to  control  the  horse,  received  injuries  of  which  he  com- 
plains. Plaintiff  knew  that  the  roller  was  in  the  street  before  go- 
ing there,  and  the  defendant  was  in  the  proper  use  of  the  street, 
and  had  complied  with  the  statutory  requirements  of  notifying 
persons  approaching  within  one-eighth  of  a  mile.  Held,  that  the 
defendant  was  not  guilty  of  actionable  negligence,  the  escape  of 
steam  through  the  safety  valve  being  incident  to  the  ordinary 
operation  of  a  steam  engine.— (Rector  vs.  Syracuse  Rapid  Transit 
Ry.  Co.,  72  N.  Y.  Supp.,  745-) 

NEW  YORK.— Street  Railroads — Injury  to  Traveler  on  Track 
— Evidence. 

Plaintiff's  intestate  was  run  over  and  killed  by  defendant's  street 
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car,  and  this  action  was  brought  on  the  theory  that  such  intestate 
was  lying  on  or  near  the  track  in  an  unconscious  condition  when 
struck,  and  that  the  defendant  was  negligent  in  running  its  car  at 
an  excessive  rate  of  speed  and  in  failing  to  discover  the  deceased. 
Deceased,  while  somewhat  intoxicated,  alighted  from  another 
car,  about  a  quarter  of  an  hour  before  the  accident,  near  the  place 
thereof,  but  there  was  no  evidence  as  to  the  rate  of  speed  of  the  car 
which  struck  him,  or  that  he  was  lying  in  an  unconscious  condi- 
tion on  or  near  the  track.  Held,  that  the  evidence  was  insufficient, 
and  plaintiffs  recovery  properly  denied. — (Mathison  vs.  Staten 
Island  Midland  R.  Co.,  72  N.  Y.  Supp.,  954.) 

NEW  YORK. — Personal  Injuries — Complaint — Allegations — 
Proof — Amount  of  Damage. 

1.  Where  plaintiff  alleged  that  he  sustained  serious  and  lasting 
bodily  injuries  to  his  head,  limbs  and  nervous  system,  it  was  not 
error  to  admit  testimony  of  impaired  hearing  and  eyesight.' 

2.  Where  a  passenger  in  a  street  railway  car,  who  was  injured 
in  a  collision,  was  absent  from  his  regular  work  for  less  than  two 
months,  after  which  he  continued  doing  full  service,  receiving  full 
pay  and  on  application  for  promotion  as  a  fireman  passed  the 
physical  examination,  and  partially  succeeded  in  various  difficult 
athletic  feats,  a  verdict  of  $6,500  on  the  ground  that  he  could  not 
work  as  he  used  to  do,  that  bis  nervous  system  was  affected,  his 
back  and  leg  stiff,  and  his  hearing  and  eyesight  impaired,  was  ex- 
cessive.— (Mullady  vs.  Brooklyn  Heights  R.  Co.,  72  N.  Y.  Supp., 
911.) 

NEW  YORK.—  Master  and  Servant — Injury  to  Servant — Im- 
proper Appliances. 

Plaintiff  was  employed  as  a  lineman  by  defendant,  and  while 
fastening  a  charged  span  wire  into  an  insulated  coupling,  which 
proved  defective,  received  an  electric  shock.  It  was  not  shown 
that  the  defendant  had  made  any  test  of  the  coupling,  though  it 
was  practicable  to  make  such  tests,  but  the  defendant's  president 
testified  that  all  the  couplings  were  purchased  from  a  respectable 
manufacturer,  who  had  agreed  to  make  an  inspection  in  the  fac- 
tory before  delivery.  Held,  sufficient  to  go  to  the  jury  on  the 
question  of  whether  reasonably  safe  appliances  had  been  furnished 
by  the  defendant. — (Murphy  vs.  Coney  Island  &  B.  R.  Co.,  73  N. 
Y.  Supp.,  18.) 

PENNSYLVANIA.  — Street  Railways  — Negligence  — Parent 
and  Child — Question  for  Jury. 

Where,  in  an  action  by  a  father  against  a  street  railway  company 
for  injury  to  his  son,  fourteen  years  old,  who  rode  on  defendant's 
cars  to  a  park,  in  company  with  his  married  sister  and  her  hus- 
band, and  was  thrown  under  a  car  which  he  was  about  to  take  to 
return  home,  it  is»claimed  by  defendant  that  plaintiff  was  negli- 
gent in  permitting  his  son  to  go  to  the  park  under  such  circum- 
stances, the  question  is  for  the  jury. — (Muhlhause  vs.  Mononga- 
hela  St.  Ry.  Co.,  50  Atlantic  Rep  ,  940.) 

PENNSYLVANIA.— Street  Railroads— Negligence— Crowd  in 
Park — Question  for  Jury — Evidence. 

Where  plaintiff,  while  waiting  at  a  street  car  station  in  a  park 
to  take  a  car,  was  struck  by  persons  riding  on  the  car  platform, 
and  thrown  under  the  car,  and  there  is  evidence  that  there  were 
150  people  waiting  for  the  car,  which  would  carry  about  half  that 
number;  that  the  car  entered  the  station  at  a  dangerous  rate  of 
speed;  that  the  number  at  the  station  was  not  unusual;  and  that 
there  was  no  person  or  officer  at  the  gateway  or  station  to  control 
or  direct  the  movements  of  the  crowd — the  question  of  the  com- 
pany's negligence  was  for  the  jury. — (Muhlhause  vs.  Mononga- 
hela  St.  Ry.  Co.,  50  Atlantic  Rep.,  937.) 

PENNSYLVANIA.— Street  Railways— Personal  Injuries— Pe- 
destrians— Infants — Evidence — Trial — Question  for  Jury. 

Where,  ,  in  an  action  for  personal  injuries  to  a  child  by  being 
struck  by  defendant's  street  car,  there  was  evidence  that  the  car 
was  moving  at  an  unusual  rate,  and  the  motorman  stated  that  it 
was  going  at  the  rate  that  full  power  would  take  it— "going  as 
fast  as  the  car  could  go" —  and  that  the  child  started  to  cross  th>" 
street  when  the  car  was  at  least  100  ft.  away,  and  that  she  was  in 
plain  view  of  the  motorman,  who  could  readily  have  seen  her  in 
time  to  have  stopped  the  car,  there  was  no  error  in  submitting 
the  case  to  the  jury. — (Nolder  vs.  McKeesport,  W.  &  D.  Ry.  Co., 
50  Atlantic  Rep.,  948.) 

PENNSYLVANIA.— Street  Railways— Crossings— Vehicles- 
Collision — Contributory  Negligence — Question  for  Jury. 

Plaintiff's  evidence  showed  that  as  he  was  driving  he  ap- 
proached an  intersecting  street  along  which  ran  defendant's  street 
railway,  and  saw  a  car  turning  into  the  intersecting  street;  that  the 
car  was  about  220  ft.  away;  that,  thinking  that  he  had  time  to 
cross,  he  drove  on,  and,  before  his  wagon  crossed  the  second 
track,  it  was  struck  by  the  car.  Plaintiff  testified  that  when  he  saw 
the  car  the  motorman  was  standing  away  from  the  brake  and  look- 


ing from  the  side  of  the  car.  Had  the  car  continued  at  ordinary 
speed  plaintiff's  wagon  would  have  crossed  in  safety.  Held,  that 
the  question  of  contributory  negligence  was  for  the  jury. — (Ham- 
ilton vs.  Consolidated  Traction  to.,  50  Atlantic  Rep.,  946.) 

PENNSYLVANIA.— Stree'  Railways— Injur:  to  Pede  trian— 
Contributory  Negligence. 

A  pedestrian  struck  by  a  street  car  is  guilty  of  contributory 
negligence,  he  having  walked  on  the  car  track  at  night  to  avoid 
the  mud  on  the  pavement,  taking  the  chance  that  the  approach  of 
a  car  could  be  detected. — (.Penman  vs.  McKeesport,  W.  &  D.  St. 
Ry.  Co.,  50  Atlantic  Rep.,  973.) 

PENNSYLVANIA.— Husband  and  Wife— Injury  to  Wife- 
Separate  Actions. 

1.  Act  May  8  1895  (P.  L.  54),  Sec.  1,  provides  that,  whenever 
injury  not  resulting  in  death  shall  be  wrongfully  inflicted  on  a 
wife,  and  a  right  of  action  accrues  to  the  wife,  and  also  to  the 
husband,  the  two  rights  of  action  shall  be  redressed  in  one  suit. 
Sec.  2  declares  that  either  husband  or  wife  may  waive  the  right  of 
action,  and  that  failure  to  join  in  the  suit  within  20  days  after 
service  of  a  rule  to  join  shall  be  conclusive  evidence  of  such 
waiver.  Held,  that  Sec.  2  did  not  authorize  a  second  suit  by  a 
husband  or  wife  not  a  party  to  the  first,  and  not  served  with  a  rule 
to  join,  but  merely  provided  that  where  the  rule  to  join  was  served, 
and  the  party  did  not  join,  the  other  might  proceed  alone. 

2.  Act  May  8,  1895  (P.  L.  54),  authorizing  but  one  action  by 
both  husband  and  wife  for  injuries  received  by  the  latter,  is  con- 
stitutional, the  marriage  relation  being  a  civil  contract  involving 
rights  under  the  control  of  the  Legislature. — (Donoghue  vs.  Con- 
solidated Traction  Co.,  50  Atlantic  Rep.,  952.) 

PENNSYLVANIA.— Street  Railroads— Negligence— Evidence 
— Presumption — Burden  of  Proof— Question  for  Jury. 

1.  Plaintiff's  evidence  showed  that  his  wagon  was  standing  on 
one  of  defendant's  tracks,  and  that  in  front  of  him  were  two  cars, 
and  that,  as  the  second  car  moved  up  a  grade,  the  trolley  wheel 
slipped,  and  the  car  slipped  backward  and  struck  the  car  back  of  it, 
when  either  the  force  of  the  collision  drove  the  rear  car  against 
the  wagon  or  the  motorman  of  that  car  moved  it  backward  to 
avoid  a  collision.  Held,  that  the  evidence  raised  a  presumption  of 
negligence  on  the  part  of  the  defendant,  and  made  it  incumbent 
on  it  to  show  due  care. 

2.  The  question  whether  defendant  had  exercised  due  care  was 
one  for  the  jury.— (Campbell  vs.  Consolidated  Traction  Co.,  50 
Atlantic  Rep.,  829.) 

VERMONT.  —  Railroads — Therminal  Connection — Terms — 
Commissioners — Appointment — Costs. 

1.  Under  V.  S.,  sec.  3864,  providing  that  where  the  officials  of 
two  railroads  which  cross  or  connect  cannot  agree  as  to  terms 
relating  to  the  transfer  and  carriage  of  goods,  delivery  of  cars, 
etc.,  either  road  may  petition  for  appointment  of  commissioners 
to  make  an  award,  a  petition  will  not  be  dismissed  because  no 
recognizance  for  costs  is  given  by  the  petitioner;  no  such  recog- 
nizance being  required  by  the  statute. 

2.  Where  a  company  was  incorporated  to  construct  and  operate 
a  street  railroad  for  the  transportation  of  persons  and  property, 
and  with  right  to  occupy  so  much  of  the  streets  and  highways  on 
its  route  as  necessary,  and  power  to  acquire  such  real  estate  and 
rights  of  way  as  were  necessary  to  its  business,  and  to  exercise 
the  right  of  eminent  domain,  and  its  tracks  approach  the  terminal 
of  another  road,  it  is  subject  to  V.  S.,  chap.  169,  sec.  3860  et  seq., 
providing  that,  where  railroads  cross  or  connect,  they  shall  furnish 
each  other  with  accommodations  in  the  transportation  of  pas- 
sengers and  goods,  and  it  is  not  essential  that  such  road  already 
own  any  property  connecting  with  the  property  of  the  other  road. 
—  (Rutland  R.  Co.  vs.  Bellows  Falls  &  S.  R.  St.  Ry.  Co  50  Atl 
Rep.,  636.) 

WASHINGTON.— Street  Railroads— Negligence— Injury  at 
Crossing — Evidence — Question  for  Jury. 

1.  In  an  action  against  a  street  railway  for  injuries  at  a  cross- 
ing, plaintiff  testified  that  when  he  started  to  cross  the  street  he 
did  not  see  any  car  moving  in  his  direction.  It  was  shown  that 
the  ordinary  rate  of  speed  of  cars  was  10  miles  an  hour,  and  that 
a  greater  speed  than  12  miles  an  hour  was  prohibited;  that  the 
car  was  going  from  16  to  18  miles,  some  witnesses  placing  its 
speed  as  high  as  20  miles;  that  no  bells  were  sounded  or  warning 
given;  and  that  the  crossing  was  a  crowded  one.  The  motorman 
did  not  see  plaintiff  until  he  was  within  30  ft.  of  him,  and  testi- 
fied thai  the  car  could  not  have  been  stopped  in  less  than  50  ft. 
if  moving  12  miles  an  hour.  Held,  that  the  question  whether 
plaintiff  was  guilty  of  negligence  was  for  the  jury. 

2.  One  about  to  cross  a  street  car  track  is  not  bound  to  look 
and  listen,  in  order  to  be  free  from  negligence. — (Chisholm  vs. 
Seattle  Electric  Co.,  67  Pac.  Rep.,  601.) 


622 


STREET  RAILWAY  JOURNAL. 

FINANCIAL  INTELLIGENCE 


[Vol.  XIX.    No.  20. 


THE  MARKETS 


The  Money  Harket 

Wall  Street,  May  14,  1902. 
The  strain  in  the  money  market  has  given  no  evidence  of  relaxing 
during  the  last  week.  On  the  contrary  the  feeling  of  uncertainty 
over  the  outlook  has  been  intensified.  Saturday's  bank  statement 
showed  that  the  surplus  reserve  had  been  more  than  cut  in  two 
from  the  previous  week,  reducing  the  total  to  a  paltry  $3,400,000. 
This  is,  of  course,  altogether  abnormal  for  the  present  season, 
when,  ordinarally,  local  bank  reserves  are  approaching  their  max- 
imum. Three  circumstances  are  to  be  noted  as  the  particular 
causes  for  the  highly  unsatisfactory  position,  first  that  the  Treasury 
revenue  collections  have  continued  to  exceed  routine  disbursements 
without  any  offset  of  an  extraordinary  nature  like  government 
bond  redemptions ;  second,  that  the  circulating  medium  throughout 
the  country  is  unusually  well  employed  by  the  trade  activity  and 
high  commodity  prices,  and  that  consequently  the  usual  spring  flow 
of  currency  toward  this  centre  is  greatly  curtailed  ;  and  third,  that 
the  demands  for  bank  credits  for  various  syndicate  enterprises  have 
been  exceptionally  active  during  the  last  four  months.  There  is 
another  factor  which  would  be  equally  important  with  any  of  these, 
but  its  operation  has  been  abruptly  checked  by  the  advance  in 
local  money  rates.  This  is  the  recall  of  the  foreign  capital  loaned 
out  in  great  quantity  upon  this  market.  The  rise  in  money  by 
forcing  down  exchange  rates,  has  shelved  the  problem  for  the 
moment.  But  the  question  of  settlement  is  bound  to  come  up  in  the 
near  future,  when  the  alternative  will  be  presented,  either  of  meet- 
ing our  foreign  obligations  by  heavy  shipments  of  our  staple 
products,  or  of  exporting,  like  we  did  last  autumn,  a  large  sum 
of  gold.  As  for  the  more  immediately  pressing  situation  which 
has  arisen  from  domestic  causes,  much  depends  upon  the  tendency 
of  the  high  money  premiums  to  increase  the  forwardings  of  cur- 
rency from  the  interior  centres.  Whether  relief  by  this  means  is 
great  or  small,  however,  it  is  quite  evident  that  loan  contraction, 
voluntary  or  involuntary,  will  have  to  be  carried  a  good  ways  fur- 
ther, if  bank  reserves  are  to  be  bfought  up,  even  to  an  approximately 
normal  level. 

Call  money  loaned  on  the  Stock  Exchange  averages  at  the 
moment  about  8  per  cent.  Bankers  are  putting  out  their  time  loans 
at  s  to  6  per  cent  for  sixty  to  ninety  days,  and  5^  per  cent  for 
longer  periods. 

The  Stock  flarket 

The  speculative  campaign  which  was  in  progress  during  the 
greater  part  of  April  on  the  Stock  Exchange,  has  been  definitely 
suspended  during  the  last  fortnight.  The  market  has  returned  to 
very  much  the  same  state  of  dullness  and  hesitancy  which  it  occu- 
pied previous  to  the  upward  movement.  Whatever  outside  interest 
there  was  in  the  dealings,  has  completely  disappeared,  and  the 
leading  operators  and  banking  syndicates  have  relinquished  their 
efforts  to  force  a  higher  level  of  prices.  On  the  other  hand,  the 
indications  all  are  that  the  available  supply  of  securities  is  as 
strongly  held  as  it  has  been  at  any  time,  and  that  those  who  own 
the  stocks  are  not  anxious  to  sell  despite  the  various  causes  of  un- 
certainty and  apprehension  which  exist  in  the  outside  situation.  The 
market  in  fact  has  given  another  remarkable  display  of  steadiness 
in  the  face  of  successive  shocks,  which,  had  the  speculative  position 
been  anything  but  sound,  would  have  unquestionably  led  to  a 
serious  break.  First  the  collapse  of  the  Webb-Meyer  syndicate  two 
weeks  ago,  then  the  troubles  culminating  in  the  suspension  of  work 
in  the  anthracite  coal  regions,  then  the  deterioration  in  winter  wheat 
conditions  as  shown  by  the  government  crop  report  of  Monday, 
and,  finally  and  most  trying  of  all,  the  strained  situation  already 
described  in  the  money  market — all  of  these  developments,  occur- 
ring almost  simultaneously,  have  afforded  a  test  as  severe  as  any 
that  could  well  be  conceived.  Naturally  the  immediate  future  is  a 
matter  of  considerable  uncertainty  and  great  diversity 
of  opinion.  But  there  can  be  no  mistaking  the  underlying  strength 
which  is  reflected  in  the  current  action  of  the  market.  Everything 
now  waits  upon  a  solution  of  the  difficulties  represented  by  the  high 
money  rates,  the  low  bank  reserves,  and  the  cautious  disposition  of 
money  lenders.  Until  conditions  become  more  normal  in  this  re- 
spect, active  speculative  operations  will  necessarily  have  to  be  kept 
in  abeyance. 

The  excellent  statement  of  Manhattan  for  the  March  quarter 
made  public  yesterday,  was  the  incident  of  chief  interest  in  the 
market  for  the  local  traction  stocks.    The  increase  in  traffic  and 
earnings  shown  in  this  report,  fully  meets  the  most  optimistic 
predictions.    Briefly  stated,  the  results  indicate  that  Manhattan's 


business  is  going  ahead  by  leaps  and  bounds,  and  that  without  al- 
lowing anything  at  present  for  the  economies  of  the  electric  system, 
the  increased  traffic  is  being  handled  with  only  a  very  slight  addi- 
tion to  operating  expenses.  At  the  rate  shown  in  the  three  months 
from  December  to  March,  the  company  is  earning  fully  8  per  cent 
on  its  outstanding  stock.  The  recent  buying  of  Manhattan  shares 
has  been  of  a  good  character,  but  no  attempt  is  being  made  to 
advance  the  price.  In  common  with  the  other  tractions,  the  move- 
ment has  merely  corresponded  to  the  fluctuations  in  the  general 
market.  The  decline  in  Metropolitan  has  reflected  operations  of  a 
bear  clique  more  largely  than  actual  liquidation. 

Philadelphia 

The  Union  Traction  shares  have  been  traded  in  much  less  ex- 
tensively than  on  previous  weeks,  probably  because  the  details  of  the 
lease  to  the  Philadelphia  Rapid  Transit  Company  are  mostly  all 
out,  and  the  speculation  has  no  mystery  to  work  upon.  Nevertheless 
the  diminished  activity  has  not  been  accompanied  by  any  decline 
from  recent  prices,  a  fact  which  indicates  that  those  who  are 
holding  the  stock  have  confidence  in  its  value  under  the  new  ar- 
rangement. Rights  to  subscribe  to  the  new  lessee  company  shares, 
which  were  dealt  in  privately  a  few  weeks  ago  at  4^  have  been 
admitted  to  dealings  on  the  Exchange,  and  have  sold  as  high  as 
6.  It  is  announced  that  the  lease  of  the  Union  Traction  will  not 
be  signed  until  the  first  $5  installment  has  been  paid  upon  the  new 
issue.  The  demand  for  Indianapolis  Street  Railway  issues  has  been 
renewed  with  some  vigor,  the  stock  being  bid  up  to  63,  and  the  bonds 
to  the  highest  figure  they  have  ever  sold  at.  The  buying  has  come 
from  representatives  of  people  who  have  certain  plans  for  the 
property  which  they  are  not  ready  yet  awhile  to  fully  disclose.  A 
fair  demand  for  Easton  Consolidated  Electric  is  reported  between 
10,5/2  and  20.  Other  sales  for  the  week  comprise  odd  lots  of  Consoli- 
dated Traction  of  New  Jersey  at  6g%  and  69^2.  Camden  and 
Trenton  Railway  at  4.  American  Railways  at  46^2  and  46^4,  Green 
&  Coates  Passenger  at  151^2,  Philadelphia  Traction  at  g7}i,  Fair- 
mount  Park  Transportation  at  23%,  and  Reading  Traction  at  32. 
Dealings  in  bonds  have  been  comparatively  narrow.  Electric- 
People's  Traction  4s  were  in  good  request  at  98*/%,  Indianapolis  4s 
sold  up  to  8654,  and  Consolidated  Traction  of  New  Jersey  5s  sold 
at  112^4,  but  these  were  all  the  sales  recorded  in  traction  bonds 
during  the  week. 

Chicago 

Judge  Seaman's  decision  throwing  the  ninety-nine  year  franchise 
case  out  of  the  Federal  court  for  lack  of  jurisdiction,  was  techni- 
cally adverse  to  the  Union  Traction  and  the  other  companies,  inter- 
ested. But  inasmuch  as  the  decision  declared  against  the  position 
which  the  city  government  has  taken  in  seeking  to  compel  a  renewal 
of  existing  franchises,  it  gave  the  officials  of  the  company  hope  that 
in  the  future  prosecution  of  their  case,  they  will  be  successful.  The 
decline  in  Union  Traction  common  from  21  to  i9T/2,  and  the  pre- 
ferred from  58  to  55,  appears  not  to  have  referred  to  this  legal 
uncertainty,  but  simply  to  the  reactionary  tendency  in  the  general 
speculation.  No  sales  were  recorded  in  City  Railway,  but  West 
Chicago  fell  on  scattering  sales  from  101  to  98.  Buying  in  Lake 
Street  Elevated,  which  has  kept  the  stock  unusually  steady  around 
13,  was  due  to  the  rumor  that  the  property  is  being  acquired,  for 
control  by  the  Metropolitan.  There  is  absolutely  no  confirmation 
for  these  reports.  Metropolitan  shares  have  hardly  been  dealt  in  at 
all  during  the  week.  The  common  has  sold  in  small  lots  at  40. 
A  hundred  shares  of  the  common  stock  at  38  comprised  the  week's 
dealings  in  Northwestern  Elevated.  Developments  are  expected 
soon  in  the  plan  of  this  company  to  perfect  an  extension  to  Evans- 
ton  over  the  St.  Paul  Railroad's  branch  line. 

Other  Traction  Securities 

Irregular  fluctuations  on  fairly  heavy  dealings  in  Massachusetts 
Electric  issues  were  the  only  feature  of  the  week  on  the  Boston  Ex- 
change. The  common  stock,  after  selling  as  high  as  44^  recoiled 
to  4zYa<  and  the  preferred  from  98  to  97^.  Profit-taking  in  sym- 
pathy with  a  similar  disposition  in  other  speculative  quarters  was 
the  only  reason  that  appeared  for  the  decline.  Nothing  at  all  has 
been  done  in  Boston  Elevated  or  in  West  End  stocks.  In  Baltimore 
the  United  Railway  securities  have  been  somewhat  stronger,  the 
stock  rising  fractionally  to  i6§4.  and  the  income  bonds  touching 
72*4,  which  is  the  highest  they  have  sold  in  a  long  time.  Norfolk 
securities  have  been  well  bought  on  the  satisfactory  progress  of 
the  consolidation  and  reorganization  deal  in  that  city.  Norfolk 
Railway  and  Lighting  5s  were  held  at  94  and  the  stock  at  12^, 
while  Norfolk  Street  Railway  5s  advanced  from  113K  to  114.  Other 
Baltimore  transactions  for  the  week  comprised  Toledo  Traction  5s 
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at  Atlanta  Consolidated  5s  at  107^,  Nashville  Railway  5  per 

cent  certificates  at  63  up  to  and  Lexington  Street  Railway  5s 

at  I02l4.  No  important  change  has  occurred  in  the  quotations  of 
New  York  specialists  for  any  of  the  inactive  street  railway  special- 
ties. St.  Louis  Transit,  which  for  sometime  past  has  been  extreme- 
ly dull,  rose  on  the  purchase  of  a  few  hundred  shares  in  its  home 
market,  to  31.  The  new  San  Francisco  issues  continue  to  com- 
mand attention  on  the  New  York  curb,  but  all  of  them  have  suffered 
from  realizing  sales  during  the  week.  The  common  stock  is  down 
a  point  to  24.}^,  the  preferred  a  point  and  a  half  to  S9JA,  and  the  sub- 
scription privileges  a  point  to  ioo-)4.  The  rise  in  New  Orleans 
securities  continues,  the  common  selling  this  week  as  high  as  33M. 
and  the  preferred  advancing  two  points  to  112.  These  are  the 
highest  figures  of  the  movement.  The  floating  supply  of  the  shares 
is  said  to  be  exceedingly  small.  On  moderate  transactions  Louis- 
ville Street  Railway  common  rose  to  121,  which  is  twelve  points 
above  its  quotation  of  a  month  ago.  Small  sales  of  the  preferred 
were  recorded  at  usH- 

Another  week  of  inactivity  on  the  Cleveland  Stock  Exchange. 
There  was  a  slight  flurry  in  Southern  Ohio  Traction,  occasioned  by 
the  consolidation  of  this  with  other  affiliated  properties ;  something 
less  than  600  shares  changing  hands  at  from  62  to  65,  the  latter  the 
closing  figure.  All  other  tractions  showed  declines.  Northern  Ohio 
Traction  sold  at  34  for  common  and  84  for  preferred,  Detroit  United 
dropped  from  71^2  to  7oj4,  400  shares  selling;  Elgin,  Aurora  & 
Southern  dropped  from  38  to  37,  300  shares  selling.  Two  blocks 
of  Toledo  Railways  &  Light  were  sacrificed  at  20  and  21,  with  a 
wide  margin  between  the  prices  bid  and  asked  at  the  close. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 


week  ago: 

Closing  Bid 
May  6   May  13 

American  Railways  Company                                                         46  46 

Boston  Elevated                                                                      163  164 

Brooklyn  R.  T                                                                         67%  65% 

Chicago  City   a220  215 

Chicago  Union  Tr.  (common)                                                   20%  19% 

Chicago  Union  Tr.  (common")                                                       20%  19% 

Cleveland  City    106% 

Cleveland  &  Eastern                                                                31  30 

Cleveland  Electric                                                                    82%  a83% 

Columbus  (common)                                                                  54  52% 

Columbus  (preferred)                                                                   104  107% 

Consolidated  Traction  of  N.  J                                                       70  69% 

Consolidated  Traction  of  N.  J.  5s                                                112  112 

Detroit  United                                                                         71%  70% 

Electric-People's  Traction  (Philadelphia)  4s                                  98%  98% 

Elgin,  Aurora  &  Southern                                                             40  36 

Indianapolis  Street  Railway  4s                                                       86%  86% 

Lake  Street  Elevated                                                                13%  13 

Manhattan  Ry                                                                        133%  131% 

Massachusetts  Elec.  Cos.  (common)                                             43%  43 

Massachusetts  Elec.  Cos.  (preferred)                                            97%  96% 

Metropolitan  Elevated,  Chicago  (common)                                   39%  39 

Metropolitan  Elevated,  Chicago                                                    90%  90% 

Metropolitan  Street                                                                  151  147% 

New  Orleans  (common)                                                                 32%  33% 

New  Orleans  (preferred)                                                               110  112 

North  American                                                                       127  122 

Northern  Ohio  Traction  (common)                                              34  33 

Northern  Ohio  Traction  (preferred)                                                85%  83% 

North  Jersey                                                                             27  27 

Northwestern  Elevated,  Chicago  (common)                                  37  a38 

Northwestern  Elevated,  Chicago  (preferred)                                 85%  a85% 

Philadelphia  Traction                                                                97%  97% 

St.  Louis  Transit  Co.  (common)                                                   30%  30% 

South  Side  Elevated  (Chicago)  all5  all5 

Southern  Ohio  Traction                                                             64%  65% 

Syracuse  (common)                                                                        24  24 

Syracuse  (preferred)                                                                       64  62 

Third  Ave                                                                              130  130 

Toledo  Railway  &  Light                                                               28  20 

Twin  City,  Minneapolis  (common)                                               120%  118% 

United  Railways,  St.  Louis  (preferred)                                         83%  84 

United  Railways,  St.  Louis,  4s                                                  88  87% 

Union  Traction  (Philadelphia)                                                  43%  43% 


*  Ex-dividend.     f  Last    sale.     (a)  Asked.     (b)  Ex-rights. 

Iron  and  Steel 


The  scarcity  of  steel  has  reached  a  point  where  it  threatens  an 
actual  shutdown  of  a  part  of  the  plate  mills  on  account  of  the  diffi- 
culty in  getting  supplies.  The  product  of  the  steel  plate  mills  is 
already  sold  for  the  rest  of  T002,  and  orders  have  been  booked  dur- 
ing (he  past  week  for  delivery  in  1903.  In  steel  rails  the  situation  is 
very  much  the  same,  and  $31  a  ton  is  being  paid  for  small  lots.  The 
supply  of  Bessemer  pig  iron  is  down  so  low  that  high  premiums 
are  necessary  to  bring  anything  like  prompt  delivery.    Sheet  man- 


ufacture is  the  only  branch  of  the  industry  in  which  the  demand 
is  not  particularly  urgent.    Quotations  are  as  follows:  Bessemer 
pig  iron,  $21.25  and  $21.75  ;  steel  billets,  $33  to  $34,  and  steel  rails, 
$28  nominal, 
netal 

Quotations  for  the  leading  metals  are  as  follows :    Copper,  lake, 
12%  cents ;  tin,  29.80  cents ;  lead,  4TA  cents,  and  spelter,  4.45  cents. 


SAN  FRANCISCO,  CAL.— The  United  Railway  Investment  Company,  of 
San  Francisco,  organized  last  February,  has  filed  with  the  Secretary  of  State 
of  New  Jersey  a  certificate  increasing  its  capital  stock  from  $2,500  to  $25,000,000. 
Of  the  capital  $15,000,000  is  to  be  preferred  stock  bearing  5  per  cent,  cumulative 
dividends  and  $10,000,000  common  stock.  This  company  was  organized  as  a 
medium  to  transfer  the  securities  of  the  various  San  Francisco  street  railway 
companies  to  the  United  Railroad  Company,  which  will  operate  the  proper- 
ties. 

JACKSONVILLE,  FLA. — The  announcement  is  made  that  Stone  &  Web- 
ster, of  Boston,  who  were  reported  as  negotiating  for  the  purchase  of  the 
Main  Street  Railroad  and  the  Jacksonville  Street  Railway,  have  closed  the 
deal. 

LOUISVILLE,  KY.— The  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway  Company  has  made  a  second  mortgage  to  the  Fidelity  Trust  & 
Safety  Vault  Company,  of  Louisville,  as  trustee,  to  secure  $150,000  of  thirty- 
year  5  per  cent  gold  bonds  to  be  issued  for  improvements,  etc. 

BOSTON,  MASS.— The  Railroad  Comissioners  will  give  a  hearing  on  May 
19  to  the  petition  of  the  West  End  Street  Railway  Company  for  the  approval 
of  an  issue  of  $300,000  bonds  to  refund  bonds  of  the  Highland  Street  Railway 
Company,  which  became  due  May  1,  1902. 

BOSTON,  MASS.— The  Senate  has  passed  to  be  enacted,  without  debate, 
and  sent  to  the  Governor  for  signature  the  bill  to  permit  the  Old  Colony 
Street  Railway  Company  to  lease  a  portion  of  its  lines  in  Boston  to  the  Boston 
Elevated  Railway. 

BOSTON,  MASS.— The  petition  of  the  Concord  &  Boston  Street  Railway 
Company  for  approval  for  an  issue  of  bonds  has  been  denied  by  the  Board  of 
Railroad  Commissioners.  In  October,  1901,  the  company  was  authorized  to 
issue  its  original  capital  stock  amounting  to  $50,000,  and  the  petition  for 
bonds  was  filed  in  December,  1901  After  examination  of  the  books  of  the 
second  appraisal  of  the  property  by  an  independent  expert  it  was  decided 
that  the  true  valuation  of  the  property  above  the  outstanding  stock  was  not 
sufficient  co  warrant  the  issuing  of  the  additional  bonds. 

DETROIT,  MICH.— The  Detroit  United  Railway  Company  has  sold  to  Gay 
&  Company,  of  New  York.  $1,000,000  of  4%  per  cent,  thirty-year  bonds.  The 
same  firm  has  also  obtained  an  option  on  $500,000  additional  bonds  in  case  the 
company  decides  to  issue  them.  The  money  secured  will  be  used  to  pay  off  the 
floating  indebtedness  of  the  company  contracted  at  the  time  of  the  purchase 
of  the  Detroit  &  Port  Huron  Shore  Line  and  the  Windsor  (Ont.)  lines.  The 
company  owns  75  per  cent  of  the  stock  of  the  Detroit  &  Port  Huron  Shore 
Line  and  all  of  the  stock  of  the  Windsor  lines.  The  total  mileage  of  the 
system  is  504  miles.  The  new  issue  of  bonds  increases  the  bonded  indebted- 
ness of  the  company  to  $16,880,000. 

MINNEAPOLIS,  MINN.— The  Twin-City  Rapid  Transit  Company  is  to 
issue  $1,500,000  new  common  stock.  The  present  capital  stock  of  the  com- 
pany consists  of  $3,000,000  7  per  cent  preferred  stock  and  $18,000,000  common 
stock.  The  proceeds  of  the  new  stock  will  be  used  to  provide  a  new  power 
station,  plans  for  the  building  of  which  have  previously  been  made  public. 

OMAHA,  NEB.— The  stockholders  of  the  Omaha  Street  Railway  Company 
have  voted  to  increase  the  capital  stock  of  the  company  from  $5,000,000  to 
$6,000,000  principally  for  the  purpose  of  acquiring  the  capital  stock  of  the 
Omaha  &  Council  Bluffs  Railway  &  Bridge  Company.  Both  companies  are 
at  present  owned  by  the  same  interests. 

SYRACUSE,  N.  Y.— A  syndicate  of  Philadelphia  capitalists  is  reported  to 
have  purchased  the  Syracuse.  Lake  Side  &  Baldwinsville  Railway.  Snyder  & 
Wright  are  the  reported  purchasers. 

ONEONTA,  N.  Y.— The  Railroad  Commissioners  have  granted  the  appli- 
cation of  the  Oneonta,  Cooperstown  &  Richfield  Springs  Railroad  for  per- 
mission to  increase  its  capital  stock  from  $1,000,000  to  $1,500,000,  and  also  to 
issue  a  mortgage  for  $l.F00.0OO.  The  proceeds  are  to  be  used  to  retire  an 
outstanding  indebtedness  of  $750,000  and  for  improving  the  road. 

LONG  ISLAND  CITY,  N.  Y.— The  New  York  &  North  Shore  Railway 
Company  was  sold  under  foreclosure  proceedings  May  7  by  order  of  William 
W.  Gillen,  of  Jamaica,  the  referee,  under  proceedings  instituted  by  the  New 
York  Security  &  Trust  Company,  creditors.  The  road  was  bought  in  by 
William  E.  Stewart  for  E.  Clarence  Miller,  of  Philadelphia. 

FAR  ROCKAWAY,  N.  Y.— The  Rockaway  Electric  Railway  Company  has 
given  to  the  Hamilton  Trust  Company,  of  Brooklyn,  a  mortgage  of  $250,000 
on  its  property  to  secure  an  issue  of  250  4  per  cent  fifty-year  gold  bonds  of 
$1,000  each,  the  proceeds  of  the  sale  of  which  are  to  be  used  in  building  the 
lines  of  the  company  at  Rockaway  Beach. 

HAMILTON,  OHTO.— Final  legal  steps  for  merging  the  Southern  Ohio 
Traction  Company,  the  Cincinnati  Northwestern  Railway  Company,  ^  the 
Miamisburg  &  Germantown  Traction  Company  and  the  Hall.  West  Hamilton 
&  Lindenwood  Electric  Transit  Company  have  been  taken.  The  companies 
will  be  incorporated  under  the  title  of  the  Cincinnati,  Dayton  &  Toledo 
Traction  Company,  with  a  capita!  stock  of  $5,000,000. 

MEMPHTS,  TFNN.— C.  K.  G.  Billings,  of  Chicago.  111.,  president  of  the 
Memphis  Street  Railway  Company;  F.  G.  Jones,  of  Memphis,  vice-president 
and  manager  of  the  Memphis  Street  Railway  Company,  and  other  interests 
identified  with  that  company,  have  purchased  the  property  of  the  Memphis 
Light  &  Power  Company. 
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Com  pan  v 


AKRON,  O. 
Northern  Oliio  Tr.  Co, 


ALBANY,  N.  T. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ky. 
Co  


Period 


1  m.,  Mar.  '02 

1  01 

3  "  "  '02 
3 01 
12  "  Dec.  '01 
18"       "  '00 


1  m.,  Mar.  '02 


64 


oW 
H 


p.  X 


51,204 
41,074 
141,134 
182,653 
617,011 
513.725 


BOSTON,  MASS. 
Boston  Elev.  By. 


Co. 


Mar.  '02 
"  '01 
"  '02 
"  '01 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  K.  T.  Co.... 


BUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  By.  Co..  


12  m.,  Sept.'Ol 
12 00 


12  m.,  Sept.'Ol 
12  "       "  '00 


1  m., 
1  " 

8  " 
8  " 
13  " 
13  " 


1  m. 
1  " 

8  " 
8  " 


1  m. 

1  " 
3  " 
3  " 


Teb. 


115 
111. 
1,098 
1,031, 


14 
14 
155 
140 


29,0211 
24,573 
80,335 
78,558 

*  350,845 

*  317,475 


86 


099 


10,869,496 
10,236,994 


5,778,133 
5,518,83" 


'02 
"  '01 
"  02 
"  '01 
June  '01 
"  '00 


Keb.  '02 
"  '01 
"  '02 
"  '01 


Mar.  '02 
"  '01 
"  '02 
"  '01 


861,696 
843,3M 
8,395,448 
7,899,101 
12,135,559 
11.768,550 


7,336,597 
6,828,110 


3,915,486 
3,659,33" 


*  S 

w 


21,584 
17,100 
54,799 
44,095 
266,166 
196,249 


29,521 
35,788 
342,460 
331,703 


5.536 
5,399 
70,595 
64,290 


3,532,899 
3,408,884 


12,500 
10,417 


136,162 
141,133 

23,453 
19,901 
192,220 
179,532 


o  <  o  c 


9,084 
6,684 


130,004 
55,117 


6,067 
15,887 
150,240 
152,171 


48,498 
44,384 


2,896,359 
2,932,839 


1,862,648 
1,859,500 


22,097 
19,906 


636,539 
476,044 


937,206  925,442 
994,294  865,206 


*  716.432    1  45,264 

*  584.461  258,933 
*6016664  2,378,784 
*5150406  2,748,694 
*721600*  4,919,551 14,341,748 
■7100373  4,663,177  4,135,405 


Lake  Street  Elevated  12  m.,  Dec.  J01 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


1  m.,  Feb.  '02 

1   "  "  '01 

13  "  Dec.  '01 

12"  "  '00 


Cleveland  &  Eastern. 


Cleveland  El.  Ky.  Co. 


Cleveland,    Elyria  & 
Western  


1  m. 
1  " 
12  '■ 
12  " 


1  m. 
1  '■ 


230,744 
235,021 
3,519,491 
1,998,050 


10,954 
H,636 
31,695 
23,599 


132, 
118, 
1,664, 
972 


786,462  388,799  397,603 
757,954  •  378,661  3:9,293 


97,824 
116,748 
855,206 
,025,731 


5,081 
2,829 
13,98' 
6,569 


Cleveland,  Paiuesville 
<&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


UKTBOIT,  MICH. 
Detroit  United  By. 


Feb.  '02 
"  '01 

Dec.  '01 
"  '0U 


Feb.  '02 
"  '01 
ii  ,0.j 

"  '01 
Dec.  '01 
"  '00 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 


3,454 
2,435 
47,976 
49,646 


4.916 

3,525 
90,390 
62,893 


168,462 
151,805 
356,544 
318,53' 
2,296,898 


1  m.,  Mar. 

1  "  " 
3  " 

3  "  " 
12  "  Dec. 
12" 

1  m.,  Mar. 
1  " 
1  " 
3  " 

12  '  Dec. 
12" 


Bapid  By  


22,071 
17,425 
57,084 
47,030 
249,260 
179,698 


1  m.,  Mar.  '02 
'01 
'02 

'01 

'01 
'00 


1 

3  " 
3  " 

12  "  Dec. 
12  " 


1  m.,  Dec.  '01 

1  "  "  '00 

12"  "  '01 

12 "  "  '00 


9 
31 
26 
164 
141 

124 

m 

356, 
318, 
1,507, 
1,302, 


86' 
53 
,986 
019 
,'.171 
,112 

46  4 

,126 
,832 
940 
,293 
,290 


2,255 
3,016 

*  32,002 

*  33,272 


3,616 
4,037 

53,0; 

36,672 


97,416 
90,251 
203,452 
189,514 
1,265,953 


2,061,505  1,121,03 


12,969 
10,836 
38,369 
33,873 
136,865 
103,393 


94,276 
84,411 
789,124 
641,057 


577,803 
526,772 


3,548 
32,338 
,066,081 
384,674 


269,094 
229,884 
755,631 
650,268 
2,919,171 
2,575,277 

30,984 
27,873 
386,624 
290,673 


65 
60, 
194 
174 
818 
722, 


152,875 
125,041 
435,655 
365  742 
*1596765 
*1439058 

*  17,678 

*  18,735 

*  223,730 

*  170,23 


1,199 
+  581 
15,974 
16,374 


1,300 
1-  512 
38,368 
26,221 


71,016 
61,554 
153,092 
129,023 
,030,945 
940,46' 

9,102 
6,589 
18,715 
13,156 
112,394 
77,304 


5,9' 

4,225 
12, 
10,343 
77,869 
71,520 

58,931 
51,564 
162,247 
144,891 
688,905 
579,839 


110,219 
104,843 
319,976 
284  526 
1,322,016 
1,136,219 

13,306 
9,138 
162,894 
120,436 


43,678 
36,148 


22,170 
18,875 
43,945 
37,851 
244,231 
258,483 


57,023 
34,502 


2,951 
3,080 


t  4,310 
+  9,927 


48.846 
42,679 
109,146 
91.172 
786,714 
681,984 


72,500 
72,500 

32,74 
31,304 
98,394 
94,318 
383,180 
374,291 


65,216 
57,360 
193,753 
172,065 
652,277 
616,468 

9,692 
9,692 
116,300 
81,315 


55,371 
42,742 


5,369 
f980 

26,184 
20,259 
63,853 
50,573 
305,785 
205,548 

51,00* 
47  482 
126,223 
112,462 
670,129 
519,751 

3,614 
t  554 
46,954 
39.121 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,  Aurora 
Southern  Tr  


Period 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co 


LONDON,  ONT. 
London  St.  By.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  By.  & 
Lt.  Co  


MINNEAPOLIS, MINN, 
Twin  City  E.  T.  Co... 


I  " 

II  " 
11  " 


1  m. 
1  " 
12  " 
12" 


1  m. 
1  " 
3  " 
3  " 


1  m. 
1  " 

3  " 
3  " 


l  ni. 
1  " 
3  " 
3  " 


Mar, 


AT>1 


O.S 

s « 

oW 
H 


A  pi.  '02 

"  '01 

"  02 

"  '01 


Mar.  '02 
»  '01 
"  '02 
"  '01 


Mar.  '02 
"  '01 
"  '02 
"  01 


Mat 


MONTBEAL,  CAN. 
Montreal  St.  By.  Co...  1  m.,  Mar.  W 
1  •'      "  '01 

6  "  "  '02 
6  "      "  '01 


NEW  YOBK  CITY. 
Manhattan  By.  Co. 


Metropolitan  St.  By. 


OLEAN,  N.  Y. 
Olean  St.  By.  Co. 


3  m.,  Dec.  '01 
3  "  "  '00 
12  "  Sept.  01 


12  " 


00 


41,140 
33,212 
111,261 

94,763 


29,642 
26,613 
344,136 
300,962 


27,774 
23,530 
353,144 
303,704 


10,233 
9,295 
29,240 
26,696 


216,642 
188,481 
627,500 
544,473 


279,383 
242,214 
796,322 
694,06' 


156,876 
141,495 
924,720 
868,023 


.5  0 

£  u 
v  a 
a.  y 
OW 


2:1,947 
21,238 
67,886 
59,623 


19,595 
18,285 

195,674 

192, 


w 


17,193 
11,974 
43,375 
35,141 


10,047 
8,328 
146,462 
108,236 


■S6 

1)  O 

0£ 


ftT'rt  ia 

S_5  '-•2 


15,245  12,529 

14,405  9,125 

186,365  166,779 

166,757  136,946 


6,691 
6,563 
20,328 
19,137 


101,062 
99,91 
302,122 
301,432 


127,960 
115,896 
380,651 
337,581 


103,846 

98,371 
595,60' 
559,619 


3,542 
2,731 
8,918 
7,559 


115,580 
88,564 
325,378 
243,041 


151,423 
126,317 
415,670 
356,485 


53,030 
43,122 
329,123 
308,373 


9,612 
9,105 
28,839 
27,286 


8,333 
8,333 
91,667 
91,667 


7,500 
7,500 
90,000 
90,000 


2,313 
2,032 
6,560 
5,809 


65.699 
61,020 
193,793 
180,681 


58,517 
53,763 
175,550 
159,793 


3,038,435  1,404,971  1,633,465 
2,728,598  1,340,696  1,387,902 
10,455,872  5,328,649  5,127,223 
9,950,735  5,195,312  4,755,423 


3  m.,  Dec.  '01 
"  '00 
June  '01 
"  '00 


3 

12  " 
12  " 


PITTSBUBG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Bailways  . 


BICHMOND,  VA. 
Bichmond  Trac.  Co. 


BOCHESTEE,  N.  Y. 
Bochester  By  


1  m. 
1  " 


Mar.  '02 
"  '01 
"  '02 
"  '01 


3,887,936 
3,786,030 
14,730,767 
14,437,134 


3,994 
3,835 
41,735 
39,270 


1  m.,  Dec.  '01 
1  "  "  '00 
9 01 
3  "      "  '00 


SCEANTON,  PA. 
Scranton  By.  Co.. 


SCHENECTADY,  N.  Y. 
Schenectady  By.  Co.. 

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co  


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


1  m. 
1  " 
10  " 
10  " 

1  m 
1  " 
12  " 
12  " 

1  m., 
1  " 

3  " 
3  " 

1  m., 
1  " 
10" 
10" 

3  m., 
3  " 

1  m., 
1  " 
3  " 
9  " 

1  m. 
1  " 

3  " 
3  " 
12" 
12" 

1  m. 
1  " 


'23,972 
i;699,649 
6,755,131 
6,631,254 


2,143,964 
2,086,381 
7,965,636 
7,805,880 


2,411 
2,043 
21.611 
19,276 


1,584 
1,79; 
20,124 
19,994 


7,581 
2.869 
14,536 
7,854 


1,713 

t5 
56.795 
16,569 


5,029 
1,625 
76,779 
46,946 


1.230 
699 
2,357 
1,750 


49,881 
27,544 
131,585 
63,360 


92,906 
72,552 
240,120 
196,692 


16,176  36,854 

9,261  33,861 

90,387  238,736 

55,075  253,298 


753,135 
749.857 
2,603,132 
2,688,644 


1,151,140 
1,138,467 
,534,068 
4,445,720 


Apl.  OS 

"  '01 

ii  ,0., 

"  '01 

Sept.  '01 

"  '00 

"  '01 

"  '00 


Mat 


'02 
"  '01 
"  '02 
"  '01 

Oct.  '01 
"  '00 
"  '01 
"  *00 

Dec.  '01 
"  '00 

Mar.  '02 
••  '01 
"  '02 
"  '01 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 

,  Dec.  '01 

"  '00 

"  '01 

•'  '00 


304,669 

277,439 
2,649,656  1,145,651 
2,471,696  1,013,240 


79,619 
64,339 
810,663 
691,399 


140,941  1C3,V 
109,069  168,370 
1,503,905 
1,458,456 


20,991 
20,727 
218,569 
203,057 

91,759 
87,075 
264,660 
246,054 

2,638 
48,781 
507,989 
504,852 

84,061 
30,876 

60,253 
55,101 
518,644 
459,972 

111,174 
98,749 
325,238 
288,960 

1,311, 

1,182,517 

15.08U 
13,177 
125,977 
120.277 


15,i 

10,770 
139,542 
108,198 

47,468 
55,583 

146,932 

161,8 


5,322 
9,957 
79,027 
94,859 

44,292 
31,492 
117,728 

84,r~ 


29,300  adf26661 
34,787  13.993 
295,079  212,910 
298,122  206,730 


46,949 
14,517 

33,607 
30,206 
285,559 
252,436 

53,151 
46,047 
163.442 
141,628 

*  636,407 

*  616,945 

11,916 
11,237 
88,229 
76,395 


1,146 
1,187 
12,343 
11,068 


91,548 
89,807 
807,687 
799,704 


880,329 
638,045 
',444,091 
2,066,779 


992,824 
947,914 
3,431,567 
3,360,160 


438 
604 
7,781 
8,925 


72,180 
78,563 
694,238 
658,752 


37,112 
16,359 

26,646 
24,895 
233,085 
207,536 

58,024 
52,701 
161,796 
147,333 
674,67: 
565,572 

3,163 
1,940 
37,749 
43,882 


3,196 
3.843 
38,618 
37,608 

24,854 
24,278 
74,375 
72,694 


13,454 
6,087 

19,025 
18,677 
171,171 
167,605 

37,833 
24,271 
113,494 
72,813 
415,168 
409.051 

8,559 
8,333 
52,774 
58,348 


2,126 
6,115 
40,410 
57,250 

19,437 
7,214 
43,353 
11,483 


23,658 
10,278 

7,621 
6,218 
61,914 
39,931 

20,189 
28,431 
48,302 
74,520 
259,509 
156,521 

df. +5,399 
+6,394 
+15,025 
+  8,466 
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Great  Variations  in  Trolley  Wheel  Wear 

There  is  at  present  good  opportunity  for  a  profitable  comparison 
of  trolley  wheel  wear  on  high-speed  interurban  roads  operating 
heavy  cars,  as  such  a  comparison  might  result  in  a  great  increase 
in  the  mileage  obtainable  from  trolley  wheels  in  this  service.  We 
have  previously  remarked  on  the  excessive  wear  on  the  trolley 
wheel  on  heavy  high-speed  cars.  Inquiry  among  managers  of  inter- 
urban roads  leads  us  to  believe  that  there  is  much  greater  varia- 
tion in  the  mileage  being  obtained  from  trolley  wheels  in  this 
service  than  there  should  be.  The  average  life  of  trolley  wheels  on 
the  heaviest  and  highest  speed  cars  varies  on  different  roads  from 
an  average  life  of  500  to  an  average  life  of  5oqp^flTTIes^and  more. 
There  is  evidently  room  for  improvement  on  sahie  i*oads,  which  can 
get  useful  pointers  from  others  that  have  h; 
their  wheels.  The  experience  of  practical  meft^ho  tyw 
subject  careful  thought,  would  afford  food  f4r  #eflect^pi,  especially 
for  managers  of  new  interurban  lines. 

"  Cure  for  Black  Smoke — Electricity  " 


The  management  of  the  Long  Island  Rail 


3    f  :» 

Company  finds 

the  requirements  of  the  Board  of  Health  for  Queens  County  very 
exacting,  and  President  Baldwin  has  declared  tM&t  fo, comply  with 
the  regulations  relating  to  the  smoke  nuisance  wouM  mean  to  stop 
the  operation  of  locomotives  within  the  city  limits:  -The.  com- 
pany has  tried  every  known  smoke  consumer,  he  says,  and  has 
spent  large  sums  in  experiments,  yet  it  is  unable  to  bring  about  a 
satisfactory  condition  where  steam  locomotives  are  used.  The 
road  between  Brooklyn  and  Long  Island  City  and  Jamaica  will 
soon  be  operated  by  electricity,  and  it  is  probable  that  extensions 
will  be  made  so  as  to  include  the  entire  system,  as  the  management 
has  reached  the  conclusion  that  the  only  sure  cure  for  black  smoke 
is  electricity;  in  other  words,  the  nuisance  complained  of  can  only 
be  abated  by  eliminating  the  steam  locomotives  and  substituting 
an  electric  system.  Other  steam  railway  systems  operating  sub- 
urban lines  would  do  well  to  consider  seriously  the  example  set 
by  this  company  and  adopt  a  similar  policy. 
Real  Rapid  Transit 

The  Rapid  Transit  Commission  has  at  last  shown  appreciation  of 
the  importance  and  magnitude  of  the  problem  of  providing  a  real 
rapid  transit  system  for  Greater  New  York,  and  has  instructed  its 
engineer  to  prepare  plans  that  will  make  adequate  provision  not 
only  for  temporary  relief,  but  for  future  development  on  a  scale 
worthy  of  the  city.  The  general  outline  of  the  project,  as  formu- 
lated by  Chairman  Orr  in  his.  letter  of  instructions  to  Mr.  Parsons, 
i?  printed  elsewhere  in  this  issue,  and  it  is  unnecessary  to  go  into 
details  here.  We  heartily  approve  of  the  determination  of  the 
commission  to  establish  "a  general  and  far-reaching  system  of 
rapid  transit  covering  the  whole  city  of  New  York  in  all  its  five 
boroughs."  The  work  upon  which  the  board  is  now  engaged  will 
be  completed  as  soon  as  possible,  and  it  is  hoped  that  these 
measures  will  give  temporary  relief  to  a  part  of  the  city  at  least,  but 
the  subway  now  building,  while  it  is  destined  to  form  an  im- 
portant part  of  the  general  plan,  has  always  been  recognized  as 
a  half-way  measure  by  those  familiar  with  the  requirements  of  the 
city,  and  the  extensions  that  have  been  proposed  up  to  the  present 
time  were  likewise  inadequate,  both  in  scope  and  direction.  The 
decision  reached  at  the  meeting  last  week  is  the  first  step  that  has 
yet  been  taken  in  the  direction  of  securing  general  and  permanent 
relief,  and  this  action  was  made  possible  only  by  the  assurance  that 
private  capital  would  be  forthcoming  to  put  into  execution  the 
plans  for  such  a  comprehensive  system.  The  significance  of  Mr. 
Belmont's  offer  to  undertake  the  financing  of  this  great  public 
improvement  will  be  appreciated  by  those  who  have  given  this 
feature  of  the  problem  careful  attention.  The  city  itself  is  pre- 
cluded from  undertaking  the  building  and  operation  of  adequate 
transportation  facilities  by  the  debt  limit,  and  this  has  doubtless 
influenced  the  commission  heretofore  in  confining  its  plans  to 
such  improvements  as  were  absolutely  necessary,  and  well  within 
the  scope  of  smaller  operators.    Now,  however,  that  these  restric- 
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tions  are  removed,  the  commission  has  promptly  responded  to  the 
sentiment  which  has  urged  the  earliest  possible  building  of  East 
Side  lines  and  additional  tunnels  to  Brooklyn,  to  bring  that  bor- 
ough into  more  intimate  connection  with  the  centre  of  the  city 
than  could  be  done  by  any  device  of  expensive  new  terminals  or 
new  bridges.  Instead  of  stopping  with  makeshifts  a  complete  sys- 
tem is  to  be  built  and  every  part  of  the  city  may  be  assured  of  con- 
sideration for  its  needs.  This  means  a  system  of  interborough 
communication  which  will  enable  the  residents  of  Richmond, 
Brooklyn,  Queens  and  the  Bronx  to  go  to  any  part  of  Manhattan 
in  speed  and  comfort,  and  without  change.  The  action  of  the 
Rapid  Transit  Commission  at  its  meeting  last  week  will  go  farther 
toward  unifying  the  several  boroughs  of  Greater  New  York  than 
all  the  legislation  that  has  been  enacted  upon  that  subject. 

Our  Friend  the  Automobile 

Jn  the  palmy  days  of  the  bicycle  trade  there  were  prophets  of 
evil  who  wrote  down  in  the  most  lurid  newspaper  English  a 
gloomy  forecast  of  the  fate  that  should  come  to  all  street  railways 
that  did  not  at  once  descend  to  the  avenues  of  3-cent  fares.  They 
wrote  of  the  days  when  streets  would  be  transformed  into  bicycle 
paths,  and  walking  would  become  a  lost  art  save  in  mountainous 
countries,  and  fear  fell  upon  more  than  one  street  railway  man- 
ager.   Indeed  for  a  brief  season  or  two  the  wheel  made  material 
inroads  upon  the  gross  receipts  of  not  a  few  electric  lines,  and  it 
really  looked  as  if  trouble  were  brewing.    But  the  days  have  come 
and  gone  and  so  has,  for  the  most  part,  the  bicycle  as  a  common 
means  of  progression.    And  now  the  spectre  of  the  automobile 
looms  above  the  hozizon,  but  we  doubt  much  whether  it  disturbs 
the  dreams  of  any  sane  electric  railway  man.    The  goggle-eyed 
object  in  a  leatheroid  overcoat  is  not,  as  a  rule,  drawn  from  the 
ranks  of  street  railway  patrons.    If  anything  he  will  help  traffic  by 
rendering    pedestrianism    what    the    accident    insurance  com- 
panies would  reckon  an  extra  hazardous  risk.     With  automo- 
biles at  their  present  or  any  plausible  future  price  they  will  not  be 
a  favorite  with  the  workingman.     But  how  about  automobile 
omnibus  lines  and  the  magnificent  possibilities  that  the  indus- 
trious promoter  puts  up  for  them?    Are  our  trolley  lines  to  run 
empty  cars  while  the  public  automobiles  spin  merrily  by,  bearing 
full  loads  of  scoffing  citizens?    We  have  not  yet  reckoned  up  the 
list  of  the  defunct,  but  the  dead  and  moribund  public  automobile 
companies  are  sufficient  to  fill  a  sizeable  private  graveyard.  The 
conditions  of  public  service  seem  to  be  unhealthy  for  them,  and 
while  they  are  not  yet  fairly  out  of  the  experimental  stage  we  have 
no  definite  assurance  that  they  ever  will  be.    So  we  do  not  feel 
that  electric  railway  building  need  stop  on  their  account  just  yet, 
nor  that  the  big  traction  companies  will  have  to  pass  any  divi- 
dends for  lack  of  patronage.    If  public  automobile  'buses  can  sup- 
press the  metropolitan  cabman  they  will  do  a  noble  service,  but 
they  will  have  to  cut  down  their  repair  bills  before  they  can  tackle 
the  street  railway. 
Anthracite  Coal  Situation 

Managers  of  street  railway  properties  are  vitally  interested  in 
the  miners'  strike,  as  a  prolonged  struggle  would  not  only  exhaust 
the  present  supply  of  anthracite  coal,  but  would  soon  seriously  tax 
the  capacity  of  the  bituminous  mines.  The  present  controversy  has 
created  an  anomalous  condition  which  may  be  briefly  stated  as 
follows : 

Organized  labor  brought  about  the  strike  of  the  anthracite  coal 
miners,  and  this  resulted  in  a  scarcity  of  hard  coal,  making  it 
necessary  for  many  power  plants  to  burn  soft  coal  under  then- 
boilers,  temporarily  at  least. 

Organized  labor  then  turned  to  the  health  board  and  demanded 
that  the  laws  pertaining  to  the  smoke  nuisance  be  strictly  enforced, 
which  means,  in  effect,  that  the  burning  of  soft  coal  shall  be  pro- 
hibited. 

Now,  we  have  no  fault  to  find  with  the  dissatisfied  miners  who 
quit  work.  They  were  acting  well  within  their  rights,  and  as 
long  as  they  were  not  satisfied  with  their  condition  they  were  at 


liberty  to  leave  singly  or  in  a  body,  and  as  long  as  they  conduct 
themselves  in  an  orderly  and  law-abiding  manner  they  will  be 
entitled  to  the  respect  of  the  community.  But,  when,  through  their 
allies,  they  seek  to  use  the  courts  to  further  their  ends  by  demand- 
ing the  enforcement  of  laws  which  they  have  made  inoperative, 
they  turn  their  movement  into  a  burlesque  and  make  themselves 
ridiculous  in  the  eyes  of  all  men. 

We  do  not  believe  that  they  will  get  much  sympathy  in  their  cru- 
sade against  the  "smoke  nuisance,"  but,  assuming  such  a  condition 
possible,  what  would  be  the  result?  Every  power  plant  in  New 
York  would  be  forced  to  shut  down,  shops  of  all  kinds  would  be 
closed,  and  the  transportation  companies  would  have  to  suspend 
operations.  This  condition  would  be  duplicated  in  every  city  of 
the  country  where  anthracite  coal  is  burned  in  power  plants.  Who 
would  be  the  real  sufferers  through  such  a  policy?  Undoubtedly 
the  wage-earners,  the  men  responsible  for  this  condition.  Of  course 
capital  would  suffer,  too ;  there  would  be  heavy  losses,  some  fail- 
ures and  many  sacrifices,  but  the  chief  suffering  would  be  among 
the  laboring  men,  and  they  would  find  little  consolation  in  knowing 
that  their  employers  had  sustained  heavy  losses.  Such  a  policy 
could  not  succeed;  the  means  would  react  and  defeat  the  end 
sought;  the  methods  would  make  enemies  and  cripple  friend-,  and 
create  conditions  that  would  become  intolerable.  And  when  it  is 
reflected  that  the  individuals  and  corporations  against  whom  the 
present  movement  is  supposed  to  be  directed  would  be  the  least 
affected,  the  injustice  of  the  whole  scheme  is  manifest.  We  look 
for  an  early  settlement  of  the  controversy,  and  we  hope  that  it 
will  be  satisfactory  to  all  concerned. 

Ten  or  a  dozen  years  ago  a  miners'  strike  would  be  a  matter  of 
perfect  indifference  to  the  street  railway  interests,  but  the  times 
have  changed,  and  to-day  it  is  a  vital  question  with  every  road  in 
the  country. 

Texas  Oil  Boomers 

Press  reports  have  been  assiduously  circulated  during  the  last 
few  weeks,  and  have  found  their  way  into  the  columns  of  financial 
journals,  announcing  that  crude  oil  had  been  adopted  by  certain 
street  railway  companies  for  fuel,  and  that  hereafter  it  would  be 
burned  under  the  boilers  in  many  large  plants.  One  of  these  an- 
nouncements came  from  St.  Paul,  under  date  of  May  8,  and  was 
published  in  the  leading  newspapers  throughout  the  country.  It 
intimated  that  experiments  had  been  undertaken  by  the  Twin  City 
Rapid  Transit  Company  because  of  the  trouble  that  company  had 
had  with  the  Health  Department  on  account  of  the  smoke  nui- 
sance. The  report  announced  that  "the  company  is  now  equipping 
its  six  boilers  at  the  Hill  Street  power  house  with  fuel-oil  burning 
grates."  In  order  to  give  this  statement  an  air  of  authority  the 
details  of  the  arrangement  alleged  to  have  been  adopted  were  very 
fully  explained,  and  it  was  asserted  that  "crude  oil  will  be  used 
for  fuel  by  the  railway  company  in  every  one  of  its  power  houses. 
There  will  be  no  smoke,  and  the  use  of  stokers  will  be  dispensed 
with.  The  St.  Paul  Gas  Lighting  Company,  which  also  uses  a  part 
of  this  station,  will  equip  its  boilers  with  the  same  appliances." 

An  effort  to  verify  this  report  and  gain  additional  information 
led  to  the  disclosure  that  the  statements  contained  in  the  press 
dispatches  were  entirely  unwarranted  by  the  facts,  and  that  like 
most  of  the  statements  emanating  from  the  oil  boomers'  press 
bureau  they  were  intended  really  to  create  a  false  impression 
among  investors  regarding  the  present  market  for  this  product, 
and  mislead  a  gullible  public  into  buying  stocks  in  oil  companies. 
The  facts  briefly  stated  by  General  Manager  Willard  J.  Hield, 
of  the  Twin  City  Rapid  Transit  Company,  are  as  follows: 

Some  of  the  Texas  oil  people  have  shipped  in  and  we  have  agreed  to  burn 
two  cars  of  fuel  oil.  The  company  is  experimenting  with  it,  but  has  reached 
no  definite  conclusion. 

There  is  no  probability  that  we  would  use  oil  regularly  unless  freight  rates 
were  changed  materially,  and  we  have  no  particular  interest  in  the  consump- 
tion of  this  except  as  a  matter  of  accommodation  to  tha  agent  who  shipped  in 
without  consulting  with  us  and  who  is  anxious  to  get  the  stuff  off  his  hands. 

Of  course  such  methods  are  reprehensible,  and  stamp  the  enter- 
prise employing  them  as  unworthy  of  public  confidence.  The  time 
may  come  when  power  station  managers  will  adopt  crude  oil  for 
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fuel,  but  conditions  will  have  to  be  changed  materially  and  the 
relative  cost  of  oil  and  coal  will  have  to  be  reversed.  Progress 
toward  this  end  will  not  be  made  by  the  circulation  of  such  false 
reports  as  those  alluded  to  in  this  article.  They  will  really  do 
much  harm,  as  they  will  create  suspicion  in  the  minds  of  those 
who  might  become  interested  in  the  subject  if  the  work  was  con- 
ducted along  legitimate  lines. 

Combination  Power  Stations 

In  the  archaic  period  of  electric  railroading,  ten  or  a  dozen  years 
ago,  it  was  not  uncommon  practice  for  small  railways  to  buy  power 
of  neighboring  lighting  stations,  either  directly  as  electric  power,  or 
by  attaching  their  dynamos  to  the  lighting  company's  shafting. 
Some  such  contracts  based  on  the  car  mile  reckoning  are  in  force 
even  at  the  present  time,  although  most  of  them  have  expired  or 
have  been  cast  out  with  an  accompaniment  of  blue  lights  and  a 
smell  of  brimstone.  What  little  renting  is  now  done  is  mostly 
from  hydraulic  transmission  plants.  It  has  seemed  in  other  cases 
to  lead  to  vexation  of  spirit.  But  still  there  is  something  to  be  said 
for  combination  stations  since  it  is  a  well-established  fact  that  small 
stations  can  be  operated  only  at  a  rather  high  cost.  However,  it 
seems  to  us  as  though  the  earlier  practice  was  generally  open  to 
the  objection  of  compelling  the  tail  to  wag  the  dog.  Why  should 
not  small  electric  railways  oftener  turn  an  honest  penny  by  supply- 
ing lights  and  power  along  their  lines?  Many  a  road  is  operating 
a  small  and  inefficient  station  for  railway  service  only  when  there  is 
a  fair  field  for  lighting  and  power  service  scattered  all  along  the 
line.  The  steam  plant  is  there,  and  sadly  underloaded  most  of 
the  time;  the  main  pole  line  is  there  and  far  from  being  over- 
burdened with  wires,  and  the  market  is  steadily  growing,  for  pop- 
ulation follows  the  trolley.  If  permission  can  be  obtained  from  the 
lecal  authorities  it  ought  to  be  possible  to  improve  the  load  of  the 
station  and  pick  up  remunerative  business  to  a  considerable  amount 
yearly  at  a  very  moderate  outlay.  Many  a  small  road  would  be 
glad  to  pick  up  a  few  thousand  dollars  a  year  additional  income, 
and  many  a  community  would  be  glad  enough  to  get  electric  light 
and  power. 

It  is  obviously  not  a  procedure  desirable  for  all  roads  in  all 
places,  but  there  are  many  instances  in  which  it  could  be  done  to 
advantage.  Not  all  roads  are  destined  to  become  great  trunk  lines, 
whatever  their  promoters  may  hope  for  them,  and  many  a  station 
has  steam  capacity  that  could  thus  be  put  to  good  and  profitable 
use.  Of  course  our  worthy  contemporaries,  the  underwriters, 
would  get  up  on  their  hind  legs  and  bray  with  distress  at  the 
mere  suggestion,  that  at  some  future  time  in  some  undetermined 
spot  a  power  motor  might  be  run  from  a  railway  circuit.  But  it 
is  not  at  all  necessary  to  put  electric  motors  on  the  floor  and  pile 
shavings  around  them.  To  work  an  occasional  machine  off  a 
railway  circuit  is  certainly  no  more  troublesome  from  the  stand- 
point of  safe  installation  than  to  operate  the  high-voltage  constant- 
current  systems  which  are  used  to  a  considerable  extent  abroad. 
It  is  easy  enough  to  build  a  fireproof  dog  kennel  for  a  motor,  and 
to  run  a  few  feet  of  shafting  to  get  at  the  work,  even  if  no  better 
means  were  available,  and  in  these  days  of  polyphase  distribution, 
motor  service  need  not  be  from  the  railway  feeders  at  all  unless 
convenience  rendered  it  desirable.  Even  ten  or  a  dozen  motors  of 
moderate  size  would  make  a  perceptible  addition  to  the  net  in- 
come of  a  small  road,  and  in  a  small  community  the  motor  peak 
is  likely  to  be  passed  before  the  railway  peak  is  at  its  highest,  so 
that  the  extra  load  would  come  at  a  time  when  it  could  readily  be 
handled.  As  to  lighting,  of  course  special  circuits  would  have 
to  be  run  for  most  of  the  work,  but  some  useful  public  lighting 
could  be  effectively  done  by  groups  of  enclosed  arcs  or  similar 
grouping  of  incandescents.  Now  and  then  work  of  this  kind  is 
done,  but  the  small  station  seldom  takes  up  the  matter  seriously. 
A  given  amount  of  energy  brings  a  far  higher  net  price  when  used 
for  lighting  than  when  applied  to  any  other  purpose.  Obviously 
few  small  electric  railway  stations  could  take  on  an  all-night  service 
without  inconvenience,  although  in  the  cases  where  a  small  com- 


bination station  would  be  most  useful,  all-night  service  is  less  im- 
portant than  elsewhere.  At  all  events  there  seems  to  be  a  good 
chance  for  an  occasional  combination  station,  particularly  in  scat- 
tered communities,  and  we  should  be  glad  to  hear  of  results  from 
any  places  where  the  experiment  is  being  tried. 

Short-Sighted  Policy 

The  attitude  of  railroad  managers  generally  upon  the  question 
of  substituting  electricity  upon  their  suburban  lines  for  the  present 
steam  locomotives  is  reflected  in  the  statement  of  a  prominent 
official  recently  that  "the  chief  obstacle  in  the  way  of  such  a  plan 
is  the  fear  that  if  the  idea  were  carried  out  the  next  thing  would 
be  a  reduction  of  fares,  by  order  of  the  Legislature."  This  ex- 
planation is  unworthy  any  man  who  is  competent  to  direct  a  large 
corporation,  yet  it  has  often  been  advanced,  and  is  undoubtedly 
the  only  reason  for  the  delay  in  the  electrical  equipment  of  many 
lines  that  are  now  operated  by  steam.  It  is  surprising  that  the 
managers  of  these  lines  do  not  see  what  is  patent  to  every  one 
else.  Their  lack  of  progressiveness  furnishes  opportunities  for 
others  to  establish  lines  conforming  with  modern  ideas.  The  de- 
mand for  cheap  transportation  and  better  accommodations  cannot 
be  satisfied  by  such  a  policy  as  indicated  by  the  steam  railroad 
managers  already  quoted.  Competition  is  inevitable  under  such 
conditions,  and  considerable  financial  loss  must  be  sustained  by 
the  established  road  in  retaining  its  supremacy  when  it  is  fortunate 
enough  to  do  so.  But  in  the  end  the  demands  of  the  public  must 
be  met,  and  no  matter  how  long  the  delay  or  how  grudgingly  given 
the  improvements  are  bound  to  come.  Under  the  circumstances, 
therefore,  it  would  be  wise  for  the  steam  railroad  manager  whose 
views  have  been  presented,  and  for  all  others  similarly  situated  to 
reconsider  their  determination  and  adopt  effective  measures  for 
granting  the  improvements  sought  before  they  are  confronted 
with  rival  lines,  which  are  better  equipped  for  the  service,  and  will 
therefore  appeal  more  forcibly  to  the  public  for  patronage. 

London  Omnibus  Trust 

Warned  by  the  success  of  the  Americans  who  have  invaded  the 
the  London  traction  field  and  those  who  have  engaged  in  other 
electrical  enterprises,  we  are  told  that  the  London  omnibus  com- 
panies, three  in  number,  have  combined  in  order  to  present  a  solid 
front  against  all  possible  rivals  and  to  forestall  the  possibility  of 
Yankee  competition.  The  omnibus  business  has  been  an  ex- 
tremely profitable  one  in  London,  and  the  present  owners  are 
loath  to  release  their  grip  upon  it,  nor  will  they  consent  to  the 
introduction  of  much-needed  improvements.  All  omnibus  lines, 
where  animals  are  depended  upon  for  propulsion,  are  an  abomin- 
ation to-day,  but  those  of  London  surpass  anything  offered  on  the 
continent  of  Europe.  Everywhere  Americans  complain  that  the 
'bus  service  is  slow  and  tedious,  but  that  of  London  is  pro- 
nounced beyond  endurance  by  those  who  have  enjoyed  the  ad- 
vantages of  modern  electric  railways.  Horses  are  continued  in 
service  on  these  lines  long  after  they  have  passed  the  age  when 
they  should  be  entitled  to  retirement,  and  consequently  the  'buses, 
which  are  themselves  ramshackle  vehicles  as  a  rule,  lumber  along 
through  the  crowded  thoroughfares,  making  very  slow  progress; 
in  fact,  it  is  not  difficult  to  outstep  one  of  them  under  ordinary 
conditions,  for  while  the  pedestrian  goes  steadily  on  the  'bus  stops 
frequently  to  allow  passengers  to  alight  or  enter.  An  hour  and 
forty-five  minutes  is  considered  tolerably  good  time  for  covering 
four  miles.  This  fact  of  itself  would  seem  to  preclude  the  pos- 
sibility of  any  serious  competition  being  offered  by  the  "trust"  to 
the  electric  railways  which  are  now  being  built  as  a  result  of  the 
infusion  of  American  capital  and  American  engineering  into  the 
English  metropolis.  With  the  opening  of  the  electric  systems  on 
the  underground  railways  and  the  equipment  of  the  trolley  lines 
it  would  seem  that  there  would  be  very  little  excuse  for  a  con- 
tinuance of  these  antiquated  vehicles.  We  believe  that  they  are 
too  much  even  for  English  conservatism,  and  that  they  will  now 
be  relegated  to  obscurity. 
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Improvements  on  Atlantic  Avenue,  Brooklyn 


The  Long  Island  Railroad  Company,  which,  for  a  number  of 
years,  has  had  its  tracks  in  the  middle  of  Atlantic  Avenue,  Brook- 
lyn, is  about  to  make  great  improvements  in  that  part  of  the  road 
which  enters  the  city.  Within  two  years  the  monopolizing  of  the 
street  will  be  a  thing  of  the  past,  and  instead  trains  on  the  Long 
Island  Railroad  will  reach  what  is  now  the  terminal  station  at 
Flatbush  Avenue  by  means  of  a  series  of  viaducts  and  tunnels. 

The  Board  for  the  Atlantic  Avenue  Improvement  commenced 
reorganizing  the  traffic  conditions  on  Atlantic  Avenue  the  first 
part  of  last  December,  and  the  present  condition  of  the  work  is 
shown  in  the  accompanying  engravings,  which  are  made  from 
photographs  taken  in  the  vicinity  of  Bedford  -Avenue.  The  gen- 
eral plan  of  the  Board  has  been  to  follow  in  part  the  requirements 


of  rolling  stock  will  be,  but  it  is  probable  that  before  many  years 
the  power  for  this  section  of  the  railroad  will  be  obtained  from  a 
large  central  generating  station,  whose  location  is  to  be  decided 
upon,  and  that  trains  will  be  run,  consisting  of  motor  cars  and 
trailers,  operated  by  the  third-rail  system.  Before  the  main  power 
station  is  built  it  is  possible  that  temporary  stations  may  be  con- 
structed to  supply  immediate  needs  of  the  road. 

The  tunnel  will  be  rectangular  in  cross  section,  and  will  in  all 
parts  be  constructed  by  excavation  from  the  surface.  The  roof 
will  consist  of  transverse  I-beams,  with  arches  between,  and  will 
be  but  a  few  feet  below  the  surface  of  the  street.  The  floor  of  the 
tunnel  is  formed  of  concrete  and  slopes  toward  the  center,  making 
a  shallow  trough.  The  thickness  of  the  concrete  at  the  middle  is 
about  a  foot,  and  it  increases  in  thickness  as  it  approaches  the 
sides.  The  side  walls  are  of  masonry  and  contain  conduits  for  the 
insulation  of  the  electric  feeders.    There  are  thirty-two  ducts  on 


EXCAVATING  THF  ATLANTIC  AVENUE  TUNNEL  FOR  LONG  ISLAND  RAILROAD 


of  the  contour  of  this  part  of  the  city,  tunneling  through  the  hills 
and  building  elevated  structures  on  the  depressed  portions.  This 
method  is,  of  course,  less  expensive  than  if  a  deep  tunnel  had  been 
constructed  over  the  entire  route.  From  the  Flatbush  Avenue  sta- 
tion to  Bedford  Avenue  the  road  passes  through  a  double-track 
tunnel,  emerging  at  Bedford  Avenue,  and  by  means  of  a  gradual 
incline  of  masonry  reaching  a  viaduct  which  continues  until  Ralph 
Avenue,  where  the  tracks  are  again  placed  underground.  This 
second  tunnel  e?¥*tends  to  Stone  Avenue.  From  Stone  Avenue  to 
Atkins  Avenue  the  road  will  consist  of  a  four-track  viaduct,  and 
beyond  Atkins  Avenue  it  will  run  on  the  surface.  It  is  expected 
that  freight  trains  will  use  the  viaduct  as  far  as  Stone  Avenue. 

In  authorizing  the  board  to  make  these  improvements  it  was 
expressly  stipulated  that  some  other  power  than  steam  should  be 
used  for  propelling  the  trains.  By  the  time  the  improvements  are 
completed,  therefore,  it  will  be  compulsory  on  the  part  of  the 
Long  Island  Railroad  to  "operate  its  cars  by  such  motive  power, 
which,  of  course,  will  be  electricity.  At  present  nothing  has  been 
definitely  decided  as  to  what  the  distribution  system  or  the  type 


each  side,  and  manholes  for  the  introduction  of  the  cables  will  be 
placed  at  regular  intervals.  These  manholes  will  be  of  the  ordi- 
nary double-cover  type  used  for  electric  conduit  work.  The  tunnel 
will  be  ventilated  by  gratings,  3^>  ft.  x  4%  ft.  in  size,  placed  at 
intervals  of  30  ft.  Directly  under  these  gratings  is  a  platform, 
which  serves  as  a  trap  to  prevent  any  drainage  from  the  surface 
entering  the  tunnel.  The  air  passes  around  this  trap  freely.  The 
track  will  be  laid  on  gravel  ballast,  placed  directly  upon  the  con- 
crete floor  of  the  tunnel. 

In  general  the  elevated  structure  is  to  be  made  oi  heavy  plate 
girders  with  tracks  above.  Wooden  ties  are  fastened  directly  to 
the  tops  of  these  girders  and  rails  attached  to  the  ties  by  spikes. 
In  portions  of  the  work,  especially  near  the  end,  where  the  ele- 
vated structure  approaches  the  inclines  and  there  is  lack  of  suf- 
ficient head  room,  trough  construction  is  used,  the  longitudinal 
girders  being  here  above  the  tracks.  In  this  part  of  the  work  the 
ties  will  be  imbedded  in  asphaltic  cement  on  the  floor  of  the 
trough.  The  structure  will  be  supported  upon  posts  made  of 
I-beams  and  channel  irons  placed  upon  concrete  foundations.  The 
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channel  irons  are  riveted  to  the  flanges  of  the  I-beams  with  the 
convex  sides  out,  so  that  the  general  outline  of  the  column's  cross 
section  is  square.  Cast-iron  caps  will  be  place  1  around  the  bases 
of  the  columns.  All  the  work  on  the  viaduct  will  be  extra  strong, 
providing  for  the  heaviest  traffic  that  is  ever  likely  to  occur  in 
this  district. 

At  the  terminal  station  at  Atlantic  and  Flatbush  Avenues  there 
will  he  a  basement  in  which  ingress  and  egress  may  be  had  to  and 
from  the  trains.  The  tunnel  for  the  present  will  slop  at  this  point, 
but  future  developments  of  the  rapid  transit  situation  in  New  York 


STRUCTURE  AT  END  OF  CABLEWAY 


will  probably  consist  in  building  an  extension  under  the  East 
River  to  Manhattan.  The  jurisdiction  of  the  Board  for  the  Atlantic 
Improvement,  however,  ceases  at  Flatbush  Avenue,  and  from  there 
on  the  problem  must  be  handled  by  the  Rapid  Transit  Commis- 
sion. At  present  all  the  indications  are  that  before  many 
years  there  will  be  a  tunnel  from  the  Battery,  which  will  have  its 
termination  at  the  Flatbush  Avenue  station,  joining  at  this  point 
the  tunnel  now  under  construction.  At  present  the  Long  Island 
trains  use  the  elevated  tracks  of  the  Brooklyn  Rapid  Transit 
Company,  which  leave  the  Fifth  Avenue  branch  at  Atlantic 
Avenue,  and  after  a  few  blocks  descend  by  grade  to  the  surface. 
When  the  tunnel  is  completed  this  grade  will  be  extended  so  that 
the  tracks  will  go  below  the  surface  and  enter  the  tunnel.  The 
work  of  construction  is  in  charge  of  W.  M.  Meserole,  general 
superintendent  of  the  Board  for  the  Atlantic  Avenue  Improvement. 
 ♦  ♦♦  

Intertirban  Line  for  Western  New  York 

Plans  are  being  prepared  for  an  electric  railway  line  between 
Buffalo  and  Rochester,  and  it  is  now  believed  that  this  long- 
cherished  project  is  in  fair  way  of  accomplishment.  The  Buffalo 
&  Depew  Railway  has  filed  an  extension  with  the  Secretary  of 
State  and  local  boards  from  Depew  to  Rochester,  passing  through 
the  villages  of  Lancaster,  Looneyville,  Crittenden,  Corfu,  West 
Batavia,  Batavia,  Stafford,  Leroy,  Caledonia,  Mumford,  Garbutt, 
Scottsville,  Brookdale  and  Maplewood  to  Rochester.  This  will 
bring  it  into  direct  competition  with  the  New  York  Central  sys- 
tem, as  the  proposed  line  will  parallel  the  old  "Buffalo  Road," 
between  Buffalo  and  Batavia.  East  of  the  latter  point,  however, 
it  will  follow  the  line  to  Syracuse  as  far  as  the  Western  New  York 
&  Pennsylvania  Railroad  Junction,  and  thence  proceed  northward 
to  Rochester. 

The  Buffalo  &  Depew  Company  now  controls  and  operates  the 
line  running  from  the  end  of  the  Genesee  Street  line  of  the  Inter- 
national Traction  Company,  of  Buffalo,  to  Depew.  It  is  a  double- 
track,  stone-ballasted  roadway,  built  for  high  speed.  The  exten- 
sion to  Rochester  will  also  be  built  for  high  speed.  The  surveys 
for  the  road  are  now  being  made,  under  the  direction  of  George 
A.  Ricker,  engineer  in  charge.  The  legal  matters  in  connection 
with  the  establishment  of  this  line  are  looked  after  by  Herbert  P. 
Bissell,  of  Buffalo,  and  the  preparations  for  construction  of  the 
line  by  John  T.  Mooney,  superintendent  of  the  Buffalo  &  Depew 
Railway,  ft  is  announced  that  the  plans  and  matters  pertaining 
lo  the  right  of  way  will  be  closed  up  very  shortly  so  as  to  allow 
the  work-  of  construction  to  be  pushed  during  this  summer. 

The  route  selected  for  this  road  is  through  one  of  the  most 
populous  sections  between  Buffalo  and  Rochester.    Tt  is  one  of 


the  most  attractive  portions  of  Western  New  York,  and  the 
summer  travel  alone  should  prove  profitable.  The  Buffalo  & 
Depew  Railway  is  controlled  by  The  Investment  Company,  of 
Philadelphia,  whose  office  is  in  the  North  American  Building, 
Philadelphia.  D.  A.  Hegarty  has  personal  charge  of  this  work. 
 ♦  

Varnishing  Cars  Yearly 


H.  M.  Sloan,  the  general  manager  of  the  Calumet  Electric 
Street  Railway  Company  of  Chicago,  has  been  making  a  com- 
parative study  of  methods  of  taking  care  of  car  bodies,  with  par- 
ticular reference  to  painting  and  varnishing,  and  he  has  arrived  at 
the  conclusion  that  it  is  much  better  and  more  economical  to  put 
a  coat  of  varnish  on  a  car  every  year  than  do  nothing  to  it  for 
several  years  in  the  expectation  of  repainting  it  entirely  at  the 
end  of  several  years.  Cars  operating  in  the  same  kind  of  service 
in  the  same  territory  for  several  years  show  the  difference  in  the 
two  methods.  The  additional  coat  of  varnish  each  year  seems  to 
preserve  the  colors  underneath,  and  except  for  a  slight  cracking, 
visible  only  on  the  closest  inspection,  the  varnish  is  not  notice- 
able for  its  thickness,  even  after  five  seasons'  repetition  of  the 
varnishing  process.  Of  course  there  is  a  limit  to  the  simple 
varnish  treatment,  and  there  comes  a  time  when  the  paint  must 
be  burned  off.  In  the  meantime,  however,  the  cars  have  been 
kept  in  a  much  more  presentable  condition  than  if  there  had  been 
nothing  done  with  them  and  the  day  of  necessary  painting  has 
been  put  off  several  years.  In  painting  and  varnishing,  as  in  other 
matters,  the  principle  of  "stitch  in  time  saves  nine"  seems  to 
hold. 

Electric  Trains  over  Steam  Roads 

An  interesting  feature  of  the  proposed  railway  between  Denver 
and  Salt  Lake  City  is  the  plan  to  run  trolley  cars  over  the  same 
road  on  the  first  branch  to  be  constructed,  namely,  from  Arvoda 
to  the  Coal  Creek  mines,  a  distance  of  10  miles.  Three  80-lb. 
steel  rails  will  be  laid,  the  outside  rail  making  the  track  of 
standard  gage.    The  other  rails  will  make  a  3^-ft.  gage,  to  cor- 


AT  WORK  IN  THE  EXCAVATION 

respond  with  the  width  of  the  trolley  lines  in  Denver.  The  over- 
head trolley  system  will  be  used,  and  the  trolley  wire  will  be 
strung  22  ft.  above  the  roadbed,  allowing  ample  room  for  steam 
trains  to  pass  underneath.  It  is  proposed  to  obtain  electric  power 
from  a  large  plant,  to  be  located  in  Denver.  The  project  includes 
the  building  of  three  electric  roads  to  be  run  from  Denver,  the 
first  extending  south  to  Littleton  and  Piatt  Canyon,  the  second 
in  the  direction  of  Golden  to  Lookout  Mountain,  and  another  to 
Brighton  City  and  towns  north  of  Denver.  It  is  believed  that  the 
advantages  of  steam  railroad  construction  will  enable  the  com- 
pany to  give  superior  electric  service. 
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Depot  for  Interurban  Lines  at  Cincinnati 


Trolley  Lines  near  Trenton,  N.  J. 


Ground  has  been  purchased  at  Cincinnati  for  the  erection  of  a 
union  depot  for  the  interurban  lines  that  are  to  enter  that  city, 
and  the  Interurban  Terminal  Company,  capitalized  at  $100,000, 
has  been  incorporated  to  provide  the  necessary  terminal  facilities. 
The  depot  that  is  to  be  erected  is  to  be  six  stories  in  height,  and 
there  will  be  trackage  on  the  ground  floor  sufficient  to  accom- 
modate four  or  five  cars,  though  it  will  rarely  be  the  case  that 
there  will  be  that  many  at  the  terminal  at  one  time.  On  the 
second  floor  there  will  be  offices  of  the  various  roads  and  also 
of  the  terminal  company.  The  other  floors  will  be  used  as  store- 
rooms and  for  the  handling  of  freight.  Primarily  the  interurban 
station  is  to  be  built  to  accommodate  the  lines  of  the  Rapid 
Railway  Company,  the  Suburban  Traction  Company,  and  the 
Cincinnati  &  Eastern  Electric  Railway  Company,  all  controlled 
by  the  same  interests;  but  the  other  companies  operating  to  Cin- 
cinnati will  be  given  the  right  to  use  the  station. 




Accident  on  a  Chicago  Lift  Bridge 

A  peculiar  accident  took  place  recently  on  the  four-track 
rolling-lift  bridge  by  which  the  Metropolitan  West  Side  Elevated 
Railway,  of  Chicago,  crosses  the  Chicago  River.  About  5:30 
p.  m.,  May  15,  a  motorman  disregarded  the  danger  signal  at  the 
approach   to  the  bridge  and  ran  on  to  the   bridge  just   as  the 


May  22  was  the  tenth  anniversary  of  the  introduction  of  electric 
railways  into  Trenton,  N.  J.,  and  the  accompanying  map  shows 
what  proportions  these  properties  have  now  assumed.  The  be- 
ginning of  the  street-car  service  in  Trenton  was  on  March  9,  1859, 
when  the  New  Jersey  Legislature  incorporated  the  Trenton  Horse 
Railroad  Company,  which  ran  its  first  car  some  three  years  later. 
From  that  day  to  1892,  or  nearly  a  third  of  a  century,  the  only 
improvement  noticeable  in  the  street  railway  service  was  the 
substitution  of  double-ended  cars  for  the  old  bobtails,  and  the 
general  changing  from  long-eared  mules  to  horses.  From  May  22, 
1892,  to  May,  1901,  the  Trenton  Street  Railway  Company  and  its 
predecessors  had  the  city  and  suburbs  entirely  to  itself,  no  out- 
side line  invading  the  precincts. 

It  is  interesting  to  compare  the  history  of  the  first  thirty  odd  years 
of  the  road  with  that  of  the  last  deca'de.  When  the  Common 
Council  of  the  city,  on  July  28,  1863,  passed  an  ordinance  limiting 
the  speed  of  the  horse  cars  to  six  miles  per  hour,  requiring  that 
a  loud-sounding  bell  be  rung  before  each  street  was  crossed,  and 
prohibiting  the  running  of  cars  on  Sundays,  it  was  felt  by  the 
good  citizens  of  the  State  Capital  that  a  great  situation  had  been 
fairly  met  and  disposed  of  for  a  long  time  to  come.  The  little 
single  track  line  which  ran  from  the  Clinton  Street  depot,  on  the 
Pennsylvania  Railroad,  to  the  center  of  the  city  was  extended  to 
a  point  just  west  of  the  State  House,  and  it  was  felt  that  to  push 
farther  westward  would  be  to  invade  a  rural  district,  which  might 


THE  DAMAGED  TRAIN  AFTER  CHICAGO  DRAW-BRIDGE  ACCIDENT 


bridge-tender  started  to  raise  the  draw.  The  motor  car  almost 
reached  the  end  of  the  draw,  but  was  prevented  from  running  over 
the  end  by  the  incline  which  the  draw  had  assumed.  There  was 
a  crushing  of  platform  hoods  because  of  the  angle  to  which  the 
motor  car  had  been  raised,  and  derailment  of  the  front  car,  as  it 
ran  back  down  the  incline,  but  no  other  damage.  During  the 
several  hours  necessary  to  remove  the  wrecked  cars  traffic  both 
on  the  river  and  across  the  bridge  was  of  course  suspended.  The 
accident  demonstrated  strikingly  the  desirability  of  the  rolling-lift 
type  of  bridge  for  locations  such  as  this.  With  a  revolving  draw 
the  whole  train  might  have  landed  in  the  river.  As  the  bridge 
is  near  the  entrance  of  the  Metropolitan  elevated  to  the  Union 
loop,  those  trains  on  the  loop  were  compelled  to  remain  there, 
but  to  prevent  delaying  the  trains  of  the  South  Side  Elevated 
Railroad,  which  uses  the  same  tracks  as  the  Metropolitan  on  the 
loop,  the  Metropolitan  trains  were  kept  running  around  and 
around  on  this  section  until  the  bridge  tracks  were  cleared.  The 
accompanying  engraving  from  a  photograph,  by  S.  E.  Wright,  of 
the  Chicago  Inter-Ocean,  shows  clearly  the  situation  on  the  bridge 
immediately  after  the  accident. 


forever  remain  untouched  by  the  wheel  of  a  street  car.  For 
twenty  years  the  single  track  carried  all  the  volume  of  traffic 
which  swept  over  it,  and  it  was  regarded  somewhat  in  the  light  of 
taking  time  by  the  forelock  when  the  Trenton  Horse  Railroad 
Company  secured  permission,  in  1883,  to  double  track  the  line 
from  the  depot  to  the  center  of  the  city.  As  years  passed  by  the 
citizens  of  other  sections  of  the  city  felt  that  street  railways  were 
not  a  thing  to  be  despised,  and  the  City  Railway  Company  sprung 
into  existence  in  1876,  constructing  a  line  from  East  Trenton,  or 
Millham,  as  it  was  then  known,  through  North  Clinton,  Perry 
and  Broad  Streets,  crossing  the  opposition  track  in  front  of  the 
City  Hall  at  right  angles.  The  invasion  of  that  part  of  Trenton 
lying  south  of  the  canal,  known  then  as  the  City  of  Chambers- 
burg,  by  the  City  Company,  led  the  older  corporation  to  run  its 
line  clown  Clinton  Avenue,  and  this  led  to  a  rivalry  which  soon 
gave  Chambersburg  a  very  complete  system  of  horse  car  lines. 
When  the  electric  cars  were  run  some  of  these  lines  were 
abandoned,  because  of  their  crossing  other  lines  where  traffic  was 
light  or  paralleling  within  a  block. 

In  September,  1891,  Colonel  Lewis  Perrine,  Jr.,  consolidated  the 
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two  horse  car  companies,  under  the  name  of  the  Trenton  Pas- 
senger Railway  Company,  and  this  has  since  been  changed  to  the 
Trenton  Street  Railway  Company.  Colonel  Perrine  had  advanced 
ideas  about  the  street  railway  service,  and  he  at  once  began  the 
work  of  equipping  the  East  Trenton  line  with  trolley  wires,  and 
secured  cars,  which  were  put  into  service  on  May  24,  1892.  The 
first  car  was  run  at  11:30  p.  m.  on  May  22,  this  late  hour  being 
chosen  because  of  the  deserted  condition  of  the  streets  and  to 
guard  against  exhibiting  in  daylight  any  unforseen  antics  of  which 
the  equipment  might  be  guilty. 

From  1892  to  1894  there  was  but  little  extension  of  the  trolley 
system  in  the  city,  the  only  parts  equipped  being  the  Broad  Street 
and  Center  Street  lines.  After  a  long  battle  with  the  City  Council 
and  the  Beard  of  Public  Works,  the  latter  body  having  since  been 
legislated  out  of  existence,  consent  was  secured  to  extend  the 
electrical  equipment  to  the  State  Street  and  other  lines,  and  work 
was  begun  on  the  former,  shortly  after  midnight,  one  night  in 
April,  1894.  Some  of  the'  fashionable  residents  of  the  West  End, 
who  had  fought  the  installation  of  the  trolley,  continued  the  fight 
during  the  small  hours  of  the  morning,  but  without  avail,  so  that 
by  daylight,  despite  all  obstructions  interposed,  the  company  had 
cars  running  out  State  Street,  from  the  center  of  the  city  to  Cal- 
houn Street,  over  the  old  horse  car  tracks.  Litigation  delayed 
the  completion  of  the  road  for  a  few  weeks,  but  the  horse  car  had 
become  a  thing  of  the  past  in  Trenton. 

During  the  seven  years  that  followed  the  abolition  of  the  horse 
ear  the  Trenton  Street  Railway  Company  extended  its  Broad 
Street  line  to  White  Horse  and  Yardville,  and  to  Princeton,  the 
former  line  being  five  miles  long  and  the  latter  twelve. 

In  1899  connection  was  first  made  at  White  Horse,  two  miles 
south  of  the  city  line,  with  what  is  now  the  Camden  &  Trenton 
Railway,  for  Bordentown  and  White  Hall.  The  Camden  &  Tren- 
ton was  extended  into  the  lower  end  of  the  city  last  May,  parallel- 
ing the  Trenton  Company's  line  for  nearly  two  miles.  During 
k.st  year  the  Camden  &  Trenton  road  was  extended  from  White 
Hill  to  Burlington  and  Riverton,  from  which  place  it  runs  its 
cars  to  West  Palmyra  over  the  tracks  of  the  Camden  &  Suburban. 
The  distance  from  Trenton  to  the  present  terminus  is  twenty-five 
miles,  and  from  there  to  Camden  about  eight  more.  Part  cf  this 
break  already  has  a  section  of  the  Camden  &  Suburban  covering 
it,  and  it  is  expected  that  the  line  will  be  completed  sometime 
this  summer.  In  the  summer  of  1900  W.  F.  Sadler,  Jr.,  a  trolley 
and  railroad  promoter,  came  to  Trenton  and  began  work  upon 
the  Trenton,  Lawrenceville  &  Princeton  Railroad,  over  a  private 
right  of  way,  and  for  all  purposes  that  a  steam  road  could  be  used. 
It  was  not  equipped  for  trolley  service,  and  was  completed  only 
to  Stony  Brook,  a  distance  of  ten  miles  from  Trenton.  A  loco- 
motive was  purchased  and  occasional  carloads  of  freight  were 
hauled  over  the  line  during  the  winter  of  1900-01. 

In  the  spring  of  1901  the  late  A.  L.  Johnson  came  to  Trenton 
to  look  over  the  field,  with  a  view  to  making  this  city  a  way 
station  on  his  proposed  through  line  from  New  York  to  Phila- 
delphia. He  entered  into  an  agreement  with  Mr.  Sadler  and 
others  of  the  company  and  secured  the  road.  Contracts  were  at 
once  let  for  the  erection  of  a  large  bridge  across  Stony  Brook, 
and  a  two-mile  extension  into  Princeton.  The  road  was  electric- 
ally equipped  during  the  summer  and  a  temporary  power  house 
constructed  at  the  Trenton  terminus.  The  first  car  was  run  in 
November,  1901,  and  at  the  present  time  the  equipment  consists 
of  three  large  eight-wheel  coaches,  fitted  with  all  improvements, 
including  air  brakes,  whistles  and  arc  headlights;  one  eight- 
wheeled  baggage  car  and  a  locomotive.  An  hourly  schedule  is 
maintained  between  Trenton  and  Princeton.  Single  cars  are  used, 
and  they  make  the  twenty-four  miles  in  an  hour,  including  the  lay- 
overs. Trips  are  made  from  6  a.  m,  to  12  p.  m.  from  the  Trenton 
end,  and  the  fare  for  the  twelve  miles  is  10  cents.  The  Trenton 
Company  operates  three  large  cars  on  its  Princeton  division,  but 
as  the  line  runs  mostly  along  the  public  road,  the  time  for  a  round 
trip  is  two  hours  from  the  center  of  the  city.  The  fare  is  15  cents 
each  way,  but  six  tickets,  which  cost  25  cents,  will  take  a  pas- 
senger the  round  trip,  and  free  transfers  are  given  to  any  part 
of  Trenton,  making  the  net  rate  about  8  cents,  if  transfer  is  used. 

While  Mr.  Sadler  was  building  the  Trenton,  Lawrenceville  & 
Princeton  Railroad  he  also  began  the  Yardlcy,  Morrisville  & 
Trenton  Street  Railway,  which  was  to  extend  from  the  Morris- 
ville (Pa.)  end  of  the  upper  Delaware  bridge  to  Yardley,  a  dis- 
tance of  about  five  miles.  This  road  was  in  operation  during  the 
winter  of  1900-01,  and  was  sold  to  the  Johnson  syndicate  shortly 
before  the  Trenton,  Lawrenceville  &  Princeton  Railroad.  The 
new  owners  purchased  the  upper  bridge  for  a  price  which  ran  well 
up  toward  $200,000,  and  extended  the  Yardley  line  into  the  city 
of  Trenton.  Property  was  purchased  at  the  corner  of  West  State 
Street  and  Calhoun  Street  (where  the  Trenton  Company  had  its 
fight  in  7894)  for  $45,000.   This  will  enable  them  to  extend  the  line 


into  the  city  farther  than  the  present  terminus,  by  affording  an 
outlet  from  the  bridge. 

The  Trenton  &  New  Brunswick  Railroad  was  incorporated  last 
fall  under  the  steam  railroad  act,  and  has  begun  work  on  the 
twenty-three-mile  section  to  Milltown,  where  connection  will  be 
made  for  New  Brunswick  via  the  Middlesex  &  Somerset  Traction 
Company's  line.  The  road  runs  through  a  level  section  of  country, 
and  there  will  be  no  curves  for  the  greater  part  of  the  distance. 

The  Delaware  Valley  Traction  Company  was  incorporated  last 
fall  with  W.  F.  Sadler,  Jr.,  as  secretary  and  treasurer,  and  rights 
of  way  are  being  secured  for  lines  to  Pennington,  to  Lambert- 
ville,  and  to  Hamilton  Square  and  Newtown,  N.  J. 

The  Philadelphia,  Bristol  &  Trenton  Street  Railway  Company 
has  a  line  in  operation  from  the  termination  of  the  Union  Traction 
Company's  lines  at  Frankford,  Philadelphia,  to  Bristol,  with  the 
exception  of  a  mile  break  at  Croydon,  which  has  been  figuring  in 
the  courts  since  1896,  and  for  which  several  charters  have  been 
taken  out.    It  is  the  announced  intention  of  the  people  interested 
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to  extend  the  line  to  Morrisville,  opposite  Trenton,  as  soon  as 
some  satisfactory  arrangement  is  reached  regarding  the  break  at 
Croydon.  The  Morrisville  Traction  Company,  an  ally  of  the 
Bristol  line,  has  a  piece  of  track  laid  on  Green  Street,  in  Morris- 
ville, to  hold  the  franchise,  and  also  to  secure  rights  in  a  street 
which  the  Pennsylvania  Railroad  Company  is  closing  in  order  to 
avoid  a  bridge  where  the  main  line  tracks  are  being  shifted. 
Neither  side  has  made  a  move  since  the  track  was  laid  last  fall. 

It  is  the  intention  of  the  Johnson  syndicate  or  Lehigh  Valley 
Traction  interest  to  extend  the  Yardley,  Morrisville  &  Trenton 
road  to  Newtown  (Pa.)  during  the  coming  summer.  Rights  of 
way  have  been  secured  and  the  line  will  be  built.  The  same  in- 
terests are  securing  rights  of  way  for  a  line  up  the  river  from 
Yardley  to  Newhope,  and  across  the  bridge  to  Lambertvdle,  to 
which  point  the  Delaware  Valley  Traction  Company  proposes 
building. 

The  New  Jersey  &  Pennsylvania  Traction  Company  also  rep- 
resents the  Johnson  interests,  and  proposes  building  a  local  road 
to  cover  all  parts  of  Trenton  with  3-cent  fares  and  a  minimum 
wage  scale  of  20  cents  per  hour.  This  is  a  similar  plan  to 
that  offered  to  Cleveland  by  John  B.  Hoefgen,  except  that  there 
c1  re  many  streets  in  Trenton  upon  which  cars  could  be  operated 
without  directly  conflicting  with  existing  lines.  The  center  of  the 
city  would  be  the  most  difficult  section  to  cover  thoroughly  with  a 
new  road.  The  Camden  &  Trenton  Railway  has  also  covered  the 
city  by  maps  filed,  and  several  streets  are  already  secured. 

The  Trenton,  Philadelphia  &  Lehigh  Valley  Railroad  Company 
planned  a  line  straight  across  Pennsylvania,  from  Trenton  to 
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Willow  Grove,  and  this  was  also  under  the  Lehigh  Valley 
Traction  management.  It  is  said  that  when  the  Philadelphia  & 
Lehigh  Valley  Traction  line,  now  nearly  completed  between  Allen- 
town  and  Philadelphia,  is  in  operation,  the  original  plan  regard- 
ing the  line  from  Trenton  to  Willow  Grove  may  be  carried  out. 

The  Doylestown  &  Easton  Street  Railway  Company  is  building 
a  line  from  Doylestown  to  Easton  and  has  a  part  of  it  completed. 
It  also  has  an  extension  planned  from  Plumstead  to  Point 
Pleasant,  on  the  Delaware  River. 

The  Newhope  Street  Railway  Company  has  had  a  series  of  set- 
backs dating  from  1899,  when  it  attempted  to  secure  rights  of  way 
fiom  Doylestown  to  Newhope,  under  the  name  of  the  Doylestown 
Railway  Company,  but  it  is  announced  that  all  obstacles  have  been 
surmounted  and  that  the  work  will  begin  at  an  early  day. 

The  Newtown  Street  Railway  controls  the  road  of  the  same 
name  and  also  the  Newtown,  Langhorne  &  Bristol  line,  operating 
cars  from  Bristol  to  Doylestown,  twenty-seven  miles,  without 
change.  This  road  was  begun  in  1896,  and  has  been  completed 
since  1899. 

The  Philadelphia,  Somerton  &  Langhorne  Street  Railway  has 
been  securing  rights  of  way  from  Somerton,  Philadelphia,  through 
Langhorne  to  Morrisville,  where  connection  would  be  made  with 
the  Yardley,  Morrisville  &  Trenton  line  from  Trenton.  Lang- 
horne borough  has  granted  it  a  franchise,  and  application  has 
been  made  to  Morrisville  borough. 

The  Bucks  County  Railway  extends  from  Doylestown  to 
Willow  Grove,  twelve  miles,  and  there  connects  with  the  Union 
Traction  lines  for  Philadelphia.  This  is  also  under  the  control 
of  the  Lehigh  Valley  Traction. 

Aside  from  roads  which  are  immediately  contemplated  the  Bur- 
lington County  Traction  Company  expects  to  build  a  line  from 
Moorestown  to  Mount  Holly,  and  from  Mount  Holly  to  Burling- 
ton, but  it  is  no)  known  whether  any  work  will  be  done  this  year 
or  not.  It  has  secured  control  of  the  Mount  Holly  Street  Rail- 
way, which  is  operated  by  horse-power. 

The  extension  of  the  Trenton,  Lawrenceville  &  Princeton  Rail- 
road to  Bound  Brook  is  conceded  to  be  one  of  the  events  of  the 
near  future,  although  no  active  steps  have  as  yet  been  taken. 

—  

Interurban  Railway  Project 


Another  interurban  system  of  magnitude  has  been  undertaken 
by  the  Indianapolis  Northern  Traction  Company,  which  filed 
articles  of  incorporation  on  May  14.  with  a  capital  stock  of 
$3,500,000.    The  directors  named  in  the  articles  are  Charles  A. 
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Baldwin,  Henry  Moore,  William  H.  Bloss,  E.  C.  Carpenter,  A.  S. 
Richey,  A.  W.  Brady  and  Charles  Berry,  all  of  whom  are  also  con- 
nected in  some  capacity  with  the  Union  Traction  Company. 

The  new  organization  is  a  culmination  of  the  Central  Traction 
Company's  interests,  which  have  been  taken  over  by  the  Union 
Traction  Company,  consisting  of  work  done  and  rights  and  fran- 


chises secured  through  several  counties  and  cities  north  of  Indian- 
apolis. 

The  accompanying  map  shows  the  combined  Union  Traction 
and  Northern  Indiana  Traction  Companies'  system  as  it  will  be 
in  1  he  fall. 

The  articles  of  incorporation  declare  the  object  of  the  new 
organization  to  be  for  the  purpose  of  building  an  electric  line  con- 
necting Indianapolis  with  Logansport  and  the  intervening  points 
shown  in  the  map.  The  whole  system^when  completed  will  be 
acquired  and  operated  by  the  Union  Traction  Company.  The 
mileage  is  estimated  at  145,  which,  when  completed,  will  give  the 
combined  companies  300  miles  of  interurban  lines. 

The  whole  amount  of  securities  for  the  new  road  has  been 
underwritten  by  a  Philadelphia  banking  syndicate,  and  was  ar- 
ranged by  George  F.  McCulloch  during  his  visit  East  last  week. 

The  Union  Traction  Company  already  occupies  a  number  of 
places  in  the  system,  and  the  work  of  construction  will  be  pushed 
vigorously.  The  Kokomo-Logansport  gap  will  be  first  con- 
structed, then  the  Peru  and  Tipton  divisions.  The  new  company 
furnished  a  channel  for  the  absorption  of  the  Central  Traction 
Company  and  other  struggling  interests.  Mr.  McCulloch  said: 
"The  people  now  feel  that  the  system  is  not  only  assured,  but  that 
it  w  ill  l>e  among  the  best  and  most  extensive  in  the  country." 


Stringing-  Trolley  Wire  by  Steam 

The  accompanying  engraving  shows  the  method  of  erecting  the 
overhead  wire  used  by  the  Geneva  Tramway  Company,  of  Geneva, 
Switzerland,  of  which  Stephen  D.  Field,  formerly  of  Stockbridge, 
Mass.,  is  general  manager.  The  line  was  formerly  operated  in  part 
by  steam  dummies,  and  these  are  now  being  replaced  by  the  elec- 
tric car.    One  of  the  old  dummies  has  been  kept  in  service,  how- 
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ever,  as  the  engraving  shows,  to  help  install  the  equipment  necessary 
for  its  rival.    No.  5  figure  8  wire  is  used,  made  by  the  Roeblings. 

The  construction  truck  consists  of  a  platform  car  surmounted  by 
the  usual  tower  and  carrying  two  large  reels  of  wire.  After 
leaving  the  reel,  the  wire  passes  around  a  direction  sheave  and  is 
paid  out  as  the  car  is  drawn  over  the  route.  At  intervals  the  reels 
are  stopped,  while  the  locomotive  backs  slowly  to  haul  the  wire 
taut,  after  which  it  is  attached  in  position  to  the  hangers.  The 
view  shows  the  completion  of  140  km.  (89  miles)  of  overhead  line 
strung  in  this  way. 



Manual  of  Statistics 

The  Manual  of  Statistics,  Stock  Exchange  Hand-Book,  1902 
edition,  marks  the  twenty-fourth  annual  issue.  The  publication  is 
now  broader  in  scope  and  more  thorough  in  treatment  of  the 
subjects  that  come  within  its  range  than  ever  before.  Its  enlarge- 
ment this  year  by  the  addition  of  one  hundred  pages  was  made 
necessary  in  order  to  fully  and  satisfactorily  meet  the  require- 
ments of  the  particular  field  that  it  occupies,  and  the  present 
volume  numbers  912  pages.  It  is  not  too  bulky,  however,  for 
easy  handling,  and  the  arrangement  of  its  contents  makes  it  par- 
ticularly convenient  for  ready  reference.  More  space  is  devoted 
to  street  railways  than  formerly,  and  attention  is  called  to  the  fact 
that  many  concerns  are  adding  to  their  original  transportation 
business  that  of  furnishing  light  and  power  to  the  respective 
localities  served  by  them.  The  volume  is  well  arranged,  and  has 
voluminous  indexes  that  add  materially  to  its  convenience  and 
usefulness.  The  Manual  of  Statistics  Company,  220  Broadway,  New 
York,  are  the  publishers. 
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Restrictions  on  the  Controller  Handle 


BY  J.  R.  CRAVATH 


In  the  last  ten  years  many  plans  have  been  proposed  for  restrict- 
ing or  automatically  regulating  the  rate  at  which  current  is  turned 
mi  in  starting  an  electric  car  or  train.  There  are  many  conflicting 
opinions  as  to  the  desirability  of  such  devices  in  general,  and  the 
merits  of  the  several  forms  in  particular.  Outside  of  the  claims  of 
promoters  or  inventors  of  apparatus  of  this  kind,  but  little  tech- 
nical discussion  has  taken  place  as  to  the  real  merits  and  draw- 
backs incident  to  such  appliances.  Ten  years  ago  there  was  a 
general  feeling  among  those  responsible  for  the  electric  equipment 
of  street  railways  that  there  was  some  need  oi  a  check  upon  the 
rate  at  which  a  motorman  could  turn  on  current  in  starting  a  car. 
The  injurious  effects  of  such  rapid  turning  on  of  current  were 
evident  011  the  equipments  used  in  those  days,  which  were  often 
too  light  for  the  service,  and  a  great  deal  of  effort  was  expended 
in  trying  to  get  the  motormen  to  make  a  practice  of  turning  on 
current  gradually.  However,  as  the  tendency  of  motormen  is  to 
turn  on  current  rapidly,  especially  when  they  are  repeating  this 
operation  many  hundreds  of  times  a  day,  this  educational  move- 
ment proved  of  little  value,  particularly  on  the  larger  roads,  and 
the  same  may  be  said  of  such  efforts  at  the  present  time.  In  order 
to  keep  down  the  excessive  repairs  to  equipments  of  former  days 
larger  and  larger  motors  were  purchased,  until  a  size  was  reached 
which  would  bear  the  abuse  a  car  would  invariably  receive  in 
practice.  Perhaps  electric  railway  men  in  the  earlier  days  did  not 
appreciate  as  fully  as  they  now  do  the  value  of  rapid  acceleration 
in  making  fast  schedule  time;  but,  at  any  rate,  the  acceleration  was 
there,  and  the  fast  schedules  were  made,  whether  the  cause  and 
effect  of  the  fast  schedules  were  realized  or  not.  There  still  re- 
mained, however,  even  after  motor  equipments  were  increased  in 
size,  a  strong  desire  on  the  part  of  many  superintendents  and 
electricians  to  limit  in  some  way  the  use  of  excessive  current  in 
starting  a  car.  On  smaller  roads  the  desirability  of  something  of 
this  kind  was  felt  more  than  on  the  larger  systems,  because  on 
the  small  road  usually  the  necessity  for  the  fast  schedule  with 
frequent  stops  was  not  so  great,  and  then,  too,  the  power  house 
felt  more  keenly  the  great  fluctuation  brought  about  by  the  use 
of  a  large  volume  of  current  in  acclerating  a  car. 

Probably  the  first  attempt  to  limit  the  rate  of  turning  on  current, 
other  than  by  instruction  of  motormen,  was  the  automatic  circuit 
breaker,  closely  adjusted,  which  would  open  every  time  a  man 
used  more  current  than  the  breaker  was  set  for.  A  number  of 
years  later  came  a  recording  device,  which  would  simply  record 
excessive  rushes  of  current  without  the  annoyance  of  opening  the 
circuit  and  witho  it  the  chance  for  tampering  offered  by  the  cir- 
cuit breaker.  About  this  time  also  the  recording  wattmeter  was 
adopted  for  use  on  cars,  and  this  was  supposed  to  have  a  restrain- 
ing moral  influence  on  the  rate  at  which  motormen  would  turn  on 
current,  though  later  developments  proved  otherwise.  Still  later 
a  number  of  devices,  which  limited  the  rate  at  which  the  con- 
troller handle  could  be  advanced  from  one  point  to  another,  or 
which  took  the  rate  of  turning  on  current  entirely  out  of  the 
motorman's  hands,  were  introduced.  Some  of  these  devices  have 
depended  upon  mechanical  means  of  regulating  the  rate  of  ad- 
vancement from  one  point  to  another,  such  as  dash  pots  and 
pendulums,  while  others  have  been  dependent  upon  the  current 
flowing  through  the  motors.  In  the  latter,  advancement  of  the 
controller  from  a  lower  to  a  higher  point  could  only  take  place 
by  the  current  through  the  motors  or  through  one  armature 
falling  below  a  certain  predetermined  amount,  for  which  the 
device  was  set. 

In  connection  with  all  these  schemes  two  questions  arise: 

First,  what  are  their  advantages  and  disadvantages  from  a 
technical  or  engineering  standpoint? 

Second,  are  they  sufficiently  simple  in  their  practical  application 
to  make  them  worth  while? 

It  must  be  admitted  at  the  outset  that  a  rapid  acceleration  in 
city  service  is  absolutely  essential,  and  if  the  motors  and  power 
house  are  not  designed  to  provide  for  this  they  must  be  changed. 
On  suburban  and  interurban  lines,  with  motors  geared  for  high 
speed,  it  is  certainly  desirable  to  limit  the  heavy  accelerating  cur- 
rent that  will  flow  if  attempt  is  made  to  start  motors  quickly  when 
geared  for  high  speed  and  consequent  low  forque  per  ampere. 
The  gain  from  rapid  acceleration  on  such  lines  is  very  small.  The 
question  is  whether  the  rate  of  acceleration,  or  at  least  the  rate  of 
turning  on  current  should  be  left  in  the  motorman's  hands  or  as 
far  as  possible  regulated  automatically.  A  few  years  ago  there 
was  considerable  speculation  in  the  minds  of  some  street  railway 
men  as  to  the  waste  of  current  which  took  place  in  the  starting  of 
a  car,  and  not  a  few  confused  the  idea  of  excessive  current  with 


that  of  waste  of  energy;  it  being  sometimes  erroneously  assumed 
because  a  large  volume  of  current  was  taken  in  starting  a  car  that 
there  was  more  waste  of  energy  than  if  less  maximum  current  had 
been  taken.  The  mechanical  energy  required  to  start  a  car  is,  of 
course,  the  same  whether  it  is  started  quickly  or  slowly.  In  the 
former  case  the  accelerating  power  is  high  for  a  short  time,  and 
in  the  latter  case  has  a  lower  value,  but  lasts  for  a  correspondingly 
longer  time.  This,  however,  is  somewhat  aside  from  the  real  point 
under  discussion.  The  question  is  whether  the  best  rate  of  ac- 
celeration for  different  cases  can  be  surely  obtained  by  leaving  the 
controller  handle  entirely  free,  to  be  turned  according  to  the 
motorman's  ideas,  or  whether  devices  could  lie  used  with  ad- 
vantage which  take  the  rate  of  turning  on  current  out  of  his  hands. 

It  is  frequently  the  case,  especially  with  a  slippery  track,  that 
a  motorman  will  not  exercise  the  judgment  displayed  by  a  loco- 
motive engineer  in  starting.  The  motorman  is  prone  to  throw  on 
current  at  such  rate  that  the  wheels  spin,  with  the  result  that 
instead  of  bringing  the  car  up  to  speed  rapidly  as  he  desires, 
considerably  longer  time  is  required,  because  the  tractive  effects 
of  wheels  spinning  on  the  rails  is  only  about  one-third  of  that 
just  before  the  point  of  sliding  was  reached.  This,  of  course,  is 
a  practice  which  an  automatic-restricting  device  should  prevent, 
except  under  very  unusual  track  conditions.  It  is  also  probably 
true  that  better  practical  results  could  be  obtained  if  motormen 
were  restricted  from  advancing  the  controller  from  series  to 
parallel  as  quickly  as  they  frequently  do.  Motors,  when  in  series, 
give  double  the  torque  per  ampere  of  current  drawn  from  the  line 
that  they  do  when  operating  in  parallel,  and  the  most  economical 
acceleration  requires  that  the  controller  be  kept  on  series  points 
long  enough  to  secure  this  advantage.  Too  rapid  throwing  in  of 
shunts  around  the  fields  also  tends  to  decrease  the  efficiency  of 
acceleration  and  overheat  the  armatures.  The  line  loss  between 
the  power  house  and  the  car,  which  varies  according  to  the  square 
of  the  current,  will  naturally  be  less  with  lower  rates  of  ac- 
celeration, requiring  lower  maximum  current.  This  is  considering 
the  possible  advantages  of  such  appliances  from  the  power-saving 
standpoint  alone.  There  is  besides  this  the  important  considera- 
tion of  keeping  down  motor  repairs,  caused  by  habitual  use  of 
excessive  current  where  the  motor  equipments  are  not  of  sufficient 
size  to  stand  such  a  strain.  This  is  a  point  of  much  practical  im- 
portance on  a  large  number  of  roads. 

Just  how  much  saving  in  power  or  repairs  can  be  effected  by  the 
use  of  such  appliances,  under  given  conditions,  is  a  matter  upon 
which  more  evidence  is  needed  before  general  conclusions  can  be 
reached.  There  has  been  some  tendency  to  confuse  power  saving 
by  the  use  of  devices  limiting  the  rate  of  turning  on  current  with 
general  power  saving  by  motormen.  Motormen  can  waste 
electrical  energy  in  two  ways,  one  of  which  has  just  been  out- 
lined; the  other  way  is  by  failing  to  drift  as  much  as  possible  with 
the  current  off,  accompanied  by  the  unnecessary  use  of  the  brakes. 
That  this  latter  source  of  loss  is  a  considerable  per  cent  of  the  20 
per  cent  to  30  per  cent  of  energy  wasted  by  motormen  in  ordinary 
operation  seems  to  have  been  shown  in  the  case  of  roads  which 
have  experimented  with  recording  wattmeters  on  a  number  of 
cars.  That  there  is  a  great  waste  of  energy  at  the  present  time 
in  the  ordinary  operation  of  cars  has  been  demonstrated  too 
thoroughly  to  be  questioned,  but  just  how  these  losses  may  be 
divided  is  something  which  has  yet  to  lie  determined.  Where 
wattmeters  have  been  put  on  cars  and  motormen  have  been  left 
free  to  turn  on  current  at  whatever  rate  they  saw  fit.  it  has  been 
found  in  some  cases  that  the  motormen  who  were  most  economical 
in  watts  per  ear  mile  were  the  ones  who  turned  in  the  hottest 
motors  at  the  end  of  the  run.  They  had  been  working  on  the  plan 
of  accelerating  as  rapidly  as  possible  and  drifting  as  much  as  pos- 
sible; which,  as  is  now  generally  known  among  electric  railway 
engineers,  is  the  most  economical  way  to  operate  a  given  schedule 
from  the  standpoint  of  energy  consumed  per  car  mile. 

Aside  from  the  considerations  before  discussed  there  is  a  very 
manifest  advantage  in  any  limiting  apparatus  of  this  nature  from 
a  passenger's  standpoint.  The  jerking  of  cars  in  starting  by 
motormen  passing  two  or  three  controller  points  at  a  jump  is 
far  too  common.  On  some  roads  a  passenger  standing  in  the 
aisle  must  be  skilled  in  the  ways  of  the  road  if  he  hopes  to  main- 
tain his  balance,  and  the  stranger  in  town  has  ;  hard  time  indeed 
Now  this  does  not  improve  either  the  temper  of  the  passengers  or 
the  total  acceleration  of  the  ear,  and  may  even  be  a  fruitful  source 
for  damage  suits.  What  is  needed  in  city  service  is  smooth  and 
rapid  acceleration  from  the  first  to  the  last  point  of  the  controller. 
Experience  would  seem  to  have  demonstrated  that  it  is  impossible 
to  attain  this  service  without  the  use  of  an  automatic  device.  One 
characteristic  is  common  to  all  such  devices,  namely,  that  the  rate 
of  acceleration  on  a  clean  track-  can  be  much  higher  than  on  a 
sliopery  track'.  If  the  device  is  set  for  a  rale  of  acceleration  which 
w  ill  prevent  the  slipping  of  wheels  on  a  slippery  track,  it  w  ill  also 
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prevent  the  rapid  acceleration  which  might  be  desirable  in  making 
up  lost  time  when  the  track  is  dry  or  clean.  On  the  other  hand, 
it  is  true  that  street  railway  schedule  time  is  usually  the  same  for 
all  conditions  of  weather,  and  that  the  rate  of  acceleration  and 
breaking  which  can  be  depended  upon  with  a  slippery  track  is  the 
one  which  limits  the  schedule  time  which  can  be  made,  and  hence 
the  need  of  more  rapid  acceleration  on  a  dry  track  is  not  felt 
because  the  schedule  time  is  the  same  for  dry  days  as  for  wet. 

It  is  out  of  the  province  of  this  article  to  discuss  the  individual 
merits  of  the  several  devices  which  have  been  proposed,  but  this 
discussion  of  the  principles  involved  may  serve  to  explain  some 
points  in  connection  with  the  purposes  and  possibilities  of  such 
appliances,  which  have  not,  heretofore,  been  clearly  enunciated, 
and  about  which  there  seems  to  have  been  considerable  miscon- 
ception on  the  part  of  those  who  have  not  studied  the  subject. 



A  Comprehensive  Rapid  Transit  Plan 


The  Rapid  Transit  Commissioners  have  authorized  Chief  En- 
gineer William  Barclay  Parsons  to  prepare  a  comprehensive  plan 
for  furnishing  rapid  transit  to  all  parts  of  Greater  New  York. 
The  instructions  allow  the  engineer  considerable  latitude,  and 
merely  outline  the  general  desires  of  the  Commissioners.  The 
subject  has  been  very  carefully  investigated  by  the  board,  and, 
while  it  is  recognized  that  it  will  be  some  time  before  the  plans 
can  be  put  into  execution,  the  Commissioners  have  arrived  at  the 
conclusion  that  it  is  time  to  take  steps  for  the  development  of  a 
scheme  that  will  be  more  than  temporary  in  its  application.  Con- 
sequently, they  have  instructed  their  engineer  to  prepare  a  plan 
that  will  provide  for  future  extensions  and  afford  the  city  a  per- 
manent system  of  rapid  transit  that  will  embrace  the  five  boroughs 
of  Greater  New  York.  It  is  estimated  that  the  plan  will  involve 
an  expenditure  of  at  least  $50,000,000.  At  the  meeting  of  the 
Rapid  Transit  Commissioners,  at  which  this  decision  was  reached, 
Mr.  Orr,  the  chairman,  formulated  the  following  letter  of  in- 
struction, which  was  afterwards  approved  by  the  board  and  com- 
municated to  Mr.  Parsons: 

When  the  plan  now  under  construction  was  adopted  the  board  was  careful 
to  announce  that  it  formed  only  a  part  of  a  more  comprehensive  system 
which  the  board  intended  to  lay  out  as  soon  as  the  financial  condition  of  the 
city  should  permit.  In  the  hope  that  such  financial  ability  is  not  far  distant, 
the  board  instructed  you  at  its  meeting  held  on  the  1st  inst,  to  submit  plans 
for  an  East  Side  line  connecting  with  the  present  rapid  transit  route  at  Forty- 
Second  Street  and  Park  Avenue.  This  instruction  did  not  imply  a  determina- 
tion of  the  board  as  to  what  should  be  the  next  rapid  transit  route  adopted, 
but  only  that  the  necessities  of  the  upper  East  Side  would  have  to  be  studied 
and  considered,  as  would  also  the  further  claims  of  Eiooklyn  and  the  claims 
of  other  boroughs. 

The  board  is  almost  ready  to  advertise  the  contract  for  the  Brooklyn-Man- 
hattan extension  already  adopted.  It  has,  at  the  request  of  the  Mayor,  begun 
the  consideration  of  a  comprehensive  terminal  system  intended  to  include  the 
present  Brooklyn  Bridge  and  the  bridges  Nos.  2  and  3.  now  under  construc- 
tion. It  has  received  from  the  Pennsylvania  Railroad  Company,  and  is  now 
considering,  an  application  for  the  grant  of  a  franchise  for  a  tunnel  railroad 
under  the  Hudson  River,  across  the  borough  of  Manhattan,  under  the  East 
River  and  connecting  in  the  borough  of  Queens  with  the  Long  Island  Railroad 
system. 

Under  the  amendment  to  section  32  of  the  rapid  transit  act  and  without  fur- 
ther legislation,  as  I  am  advised,  it  will  also  be  possible  with  a  co-operation  of 
the  city  authorities  upon  which,  I  believe,  we  may  count,  for  the  board  upon 
the  application  of  the  New  York  Central  and  Hudson  River  Railroad  Com- 
pany, to  authorize  an  enlargement  of  the  terminal  facilities  of  that  company 
so  as  to  permit  it  to  make  the  peremptorily  needed  change  of  motive  power 
in  the  Park  Avenue  tunnel,  I  earnestly  hope  that  such  an  application  will 
presently  be  before  the  board.  , 

It  is,  therefore,  clear  that  the  public  now  has  a  right  to  expect  from  this 
board  the  preparation  of  a  general  and  far-reaching  system  of  rapid  transit 
covering  the  whole  city  of  New  York  in  all  its  five  boroughs. 

This  plan  could  not,  of  course,  be  carried  out  at  once,  or,  perhaps,  com- 
pletely carried  out  for  many  years.  But  if  such  a  plan  be  now  wisely  pre- 
pared and  the  streets  of  New  York  be  dedicated  to  tunnel  railroad  purposes 
with  a  proper  regard  to  the  long,  and,  no  doubt,  splendid  future  of  the  city, 
two  things  may  reasonably  be  expected.  First,  that  rapid-transit  construction 
will  proceed  upon  the  lines  so  laid  down  as  rapidly  as  the  means  of  the  city 
and  the  amount  of  private  capital  ready  for  rapid  transit  investment  will  per- 
mit. And,  second,  that  relatively  unimportant  franchise?  will  not  be  granted 
in  such  a  way  or  special  routes  be  so  devised  as  to  prevent  or  obstruct  a  per- 
manent and  sufficient  programme. 

Chairman  Orr  also  sent  the  following  letter  to  President  New- 
man, of  the  New  York  Central,  inviting  an  application  from  that 
road  for  permission  to  increase  its  terminal  facilities,  with  a  view 
to  changing  its  motive  power  in  the  Park  Avenue  tunnel: 

I  am  requested  to  ask  your  attention  to  the  amended  form  of  section  32  of 
the  rapid  transit  act  and  to  its  relation  to  the  enlargement  of  the  terminal 
system  of  your  railroad  in  New  York,  more  especially  with  respect  to  the 


substitution  of  some  new  motive  power  in  place  of  steam  for  your  trains 
operated  in  the  Park  Avenue  tunnel.  The  board  is  advised  that,  without  any 
further  legislation,  this  section  of  the  rapid  transit  act  as  amended  is  suffi- 
cient, with  the  co-operation  of  the  local  authorities  under  laws  now  in  force, 
to  enable  the  board,  if  your  company  shall  see  fit  to  make  application,  to  pre- 
pare a  sufficient  and  proper  franchise  for  such  extension  of  your  terminal 
facilities.  If  your  company  shall  come  to  consider  this  suggestion  I  am 
authorized  to  say  that  this  board  will  appoint  a  committee  to  take  up  the 
matter  with  your  representatives. 

This  action  on  the  part  of  the  Rapid  Transit  Commission  is  an- 
nounced simultaneously  with  an  offer  from  Mr.  August  Belmont, 
president  of  the  Rapid  Transit  Construction  Company,  which  is 
building  the  present  tunnel,  to  undertake  the  execution  of  the 
board's  plans  and  furnish  all  the  money  that  will  be  necessary 
for  the  construction  of  the  new  routes  and  the  operation  of  the  sys- 
tem until  such  time  as  the  city  is  in  a  position  to  assume  the  man- 
agement and  operation.    Mr.  Belmont's  letter  follows: 

It  is  apparent  from  the  most  recent  reports  of  the  comptroller  which  have 
come  to  the  notice  of  the  Rapid  Transit  Subway  Construction  Company  that 
on  account  of  the  approximation  of  the  city  debt  limit  to  the  constitutional 
limit  the  Rapid  Transit  Railroad  Commission  will  not  be  able  for  a  long  time 
to  do  any  more  than  authorize  the  Brooklyn  extension,  even  if  it  can  do  that 
at  an  early  day. 

It  appears  to  the  Rapid  Transit  Subway  Construction  Company  that  the  de- 
velopment of  rapid  transit  in  New  York  City  must  necessarily  suffer  seriously 
and  meet  at  the  outset  a  check  to  its  growth  which  public  sentiment  would 
view  with  much  disfavor. 

The  operating  company,  which  will  shortly  be  organized,  representing  the 
same  interests  as  the  Subway  Construction  Company,  will  be  prepared  to 
construct  extensions  and  connections  with  its  own  capital  and  credit,  provided 
the  means  and  methods  can  be  arrived  at  for  doing  so.  I  suggest  as  a  plan 
approved  by  our  executive  committee  that  such  extensions  and  connections 
can  be  built  on  bonds  of  such  operating  company,  which  necessarily  will  have 
to  bear  a  higher  rate  of  interest  than  the  city  bonds,  convertible  into  city 
bonds  at  the  option  of  your  commission,  the  construction  being  in  all  details 
conducted  precisely  in  the  same  manner  as  the  present  work  is  being  done 
and  becoming  a  part  of  the  system  as  a  unit. 

If  this  suggestion  meets  with  your  approval,  I  shall  be  glad  to  appear  at  any 
time  which  may  be  agreeable  to  you  before  your  board  to  discuss  it  more  in 
detail.  As  the  rapid  transit  act  will  probably  have  to  be  amended  in  some  par- 
ticulars in  order  to  enable  such  plan  to  be  carried  out,  and  as  the  present 
session  of  the  Legislature  will  probably  be  a  short  one,  I  would  suggest  that 
the  matter  be  taken  up  by  your  counsel,  in  connection  with  ours,  to  determine 
in  what  respects  such  amendments  should  be  made,  and  to  frame  and  intro- 
duce a  bill  for  the  Legislature,  always  assuming  that  the  general  suggestion 
meets  with  the  approval  of  your  board. 

Of  course  it  will  be  some  time  before  definite  plans  can  be  re- 
ported by  the  engineer,  as  the  work  is  of  such  a  comprehensive 
character  as  to  require  very  careful  and  extended  investigation, 
probably  involving  the  solution  of  many  engineering  problems. 
The  details  of  the  scheme,  especially  those  pertaining  to  terminal 
facilities,  will  necessitate  a  careful  study  of  the  conditions  affecting 
the  several  boroughs.  However,  the  fact  that  the  commission  has 
recognized  the  necessity  of  formulating  a  comprehensive  plan  of 
this  character  shows  that  it  fully  appreciates  the  importance  and 
pressing  demand  for  improved  rapid  transit  facilities. 



Warned  against  Third  Rail 

Edward  F.  Croker,  chief  of  the  New  York  Fire  Department, 
has  sent  a  circular  to  all  of  the  engine  houses  in  the  boroughs  o£ 
Manhattan  and  the  Bronx  warning  the  firemen  of  the  dangers  of 
the  third  rail  on  the  elevated  railroads  when  fires  occur  near  the 
tracks,  as  follows: 

"The  power  and  character  of  the  current  used  are  not  regarded 
as  particularly  dangerous,  and,  in  fact,  if  the  track  ties  and  plank 
walk  are  dry,  a  man  standing  upon  them  may  touch  the  third  rail 
without  receiving  any  shock.  If  the  track  ties  and  plank  walk 
are  wet,  a  man  standing  on  them  and  touching  the  third  rail  will 
receive  a  shock,  but  it  is  believed,  under  ordinary  circumstances, 
not  a  dangerous  one.  It  is  believed  that  the  only  way  in  which  a 
dangerous  shock  might  be  obtained  from  the  current  which  is 
used  is  by  actually  falling  across  the  third  rail,  at  the  same  time 
touching  the  metal  work  of  the  structure." 

The  circular  directs  that  the  power  house  at  Seventy-fourth 
Street  and  the  East  River  be  notified  when  it  becomes  necessary 
to  cut  off  the  power  because  of  fire. 

The  trainmen  on  the  Manhattan  lines  operated  by  electricity 
have  instructions  from  the  company  not  to  allow  passengers  to 
leave  the  cars  when  any  accident  happens  which  requires  the 
train  to  stop  between  stations.  Formerly,  when  steam  locomo- 
tives were  used  and  there  was  any  temporary  delay,  the  passengers 
frequently  left  the  trains  and  walked  on  the  footboard  along  the 
side  of  the  track  to  the  station.  The  introduction  of  electricity 
has  led  the  company  to  order  a  strict  enforcement  of  the  rule  pro- 
hibiting passengers  leaving  the  trains  excepting  at  stations. 
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Wanted — A  Car 


New  York,  May  10,  1902. 

Editors  Street  Railway  Journal: 

The  debatable  ground  between  spring  and  early  summer  is  now 
upon  us,  and  our  friend  the  superintendent  is  kept  busy  guessing 
■  whether  it  will  be  safe  to  run  open  cars.  Large  systems  with  a 
complete  double  equipment  find  it  hard  enough  to  forecast  the  in- 
tentions of  the  clerk  of  the  weather  and  provide  for  the  public,  but 
small  roads  are  in  a  predicament  even  less  agreeable.  Why  does  not 
some  ingenious  friend  of  humanity  design  a  combination  car  which 
can  be  transmuted  to  suit  the  vagaries  of  the  American  climate? 
We  are  all  well  aware  that  there  are  several  types  of  combination 
cars  on  the  market,  but  for  one  reason  or  another,  in  spite  of 
some  excellent  qualities,  they  do  not  seem  to  catch  on.  The  de- 
mand is  genuine  enough  and  large  enough  to  stimulate  invention, 
but  somehow  the  results  are  not  such  as  to  meet  the  demand. 
It  is  somewhat  difficult  to  analyze  the  reasons  for  this  condition  of 
things,  but  that  it  exists  is  painfully  evident.  Perhaps  the  most 
frequent  trouble  is  lack  of  seating  capacity.  The  ordinary  winter 
car  with  lengthwise  seats  is  very  easily  filled  and  emptied,  and 
has  a  very  large  additional  capacity  for  standing  room,  but  a  sum- 
mer car,  to  encourage  pleasure  riding,  must  have  cross  seats  and 
needs  little  standing  room  on  the  platforms.  On  interurban  lines 
there  are  many  winter  and  convertible  cars  in  use  having  cross  seats 
and  a  central  aisle  like  ordinary  railway  cars.  But  so  far  as  I  have 
observed,  the  seats  and  aisles  are  uncomfortably  narrow,  owing  to 
the  small  width  of  the  car,  and  the  plan  seems  to  be  only  mod- 
erately successful.  As  to  summer  cars  there  is  too  considerable 
loss  of  seating  capacity  as  compared  with  the  ordinary  type. 

It  is  unpleasantly  evident  then  that  the  designer  of  a  convertible 
car  has  a  hard  row  to  hoe.  If  it  were  practicable  to  shift  a  car 
about  so  as  to  have  lengthwise  seats  as  a  winter  car  and  cross  seats 
as  a  summer  car  things  would  go  pretty  smoothly,  but  the  work  of 
changing  over  would  be  no  joke,  and  the  increase  in  movable  parts 
would  probably  introduce  ten  or  a  dozen  new  and  dreadful  varieties 
of  rattle,  added  to  those  which  may  generally  be  found.  It  seems 
to  be  fairly  easy  to  make  a  car  that  will  open  up  sufficiently  for 
summer  work,  but  the  seating  question  is  serious.  If  one  were 
dealing  with  a  climate  that  is  on  really  debatable  ground  all  the 
year  round,  like  that  of  California,  the  remedy  there  applied,  of 
a  composite  closed  and  open  car,  would  be  highly  successful,  but 
the  major  part  of  the  country  has  unqualified  summer  and  winter 
seasons  that  admit  of  no  such  compromise.  It  is  probable  that 
as  time  goes  on  more  and  more  interurban  roaj^s  will  plan  their 
tracks  for  the  use  of  slightly  wider  cars  than  at  present,  and  also 
make  up  in  the  length  of  car  for  the  seating  capacity  lost  in  the 
usual  railway  construction,  so  that  the  difficult  problem  can  thus  be 
solved,  but  for  city  use  such  cars  do  not  admit  of  easy  access  as 
compared  with  the  usual  standard  types.  The  ordinary  open  car, 
in  spite  of  the  benign  efforts  of  the  "end  seat  hog"  is  very  quickly 
filled  and  emptied,  and  hence  is  wonderfully  convenient  for  dealing 
with  heavy  traffic.  However,  city  roads  usually  have  a  complete 
double  equipment,  so  that  their  troubles  are  relatively  few. 

And,  speaking  of  car  construction,  why  is  it  that  the  double- 
decked  car,  which  is  so  great  a  favorite  abroad,  has  never  found  a 
pleasant  greeting  on  this  side  of  the  water?  A  few  such  cars  have 
been  built  in  this  country,  but  they  did  not  seem  to  fill  any  long-felt 
want  and  attained  no  popularity.  They  were,  of  course,  rather 
heavy  for  the  time  at  which  they  were  introduced,  but  no  heavier 
than  plenty  of  cars  now  in  successful  use.  Probably  the  comparative 
inaccessibility  of  the  top  seats  was  the  strongest  objection,  but  the 
seating  capacity  for  the  weight  of  the  car  was  amply  large.  Amer- 
ican hurry,  however,  does  not  take  kindly  to  unnecessary  steps, 
and  the  climbing  settled  the  matter.  In  fact,  even  abroad  the 
American  type  of  car  is  steadily  making  headway.  The  world  wags 
along,  and  even  the  most  conservative  European  practice  eventually 
is  shaken  up  by  the  coming  of  the  Yankee. 

And  speaking  of  cars,  the  polynomial  inventor  of  fenders  is  still 
pegging  away  at  his  job  without  as  yet  getting  a  firm  hold  on  cur- 
rent practice.  Every  little  while  a  new  device  is  tested,  and  then  as 
a  rule  one  hears  no  more  of  it,  although  out  of  the  struggle  have 
emerged  several  that  deserve  consideration.  Most  fenders  ride 
too  high  to  be  of  any  great  service,  except  in  quieting  importunate 
boards  of  aldermen,  and  those  which  can  be  brought  close  to  the 
track  are  too  often  undesirably  complicated.  I  am  far  from  de- 
spising fenders,  and  I  believe  that  there  are  some  good  ones,  but 
there  is  not  yet  any  one  so  successful,  or  any  general  construction 
so  successful  as  to  dominate  present  practice.  A  hue  and  cry  is 
now  and  then  raised  for  fenders,  as  for  vestibules,  but  without  any 
marked  effect.    To  be  of  real  use  a  fender  must  be  capable  of  de- 


pression close  enough  to  the  track  to  scoop  up,  instead  of  riding 
over  a  person  who  has  fallen,  and  yielding  enough  not  to  inflict 
serious  injury  while  still  protecting  against  a  blow  from  the  car 
front.  These  are  not  easy  requirements  to  meet,  and  many  have 
failed  where  few  have  succeeded.  There  can  be  no  doubt  that  a 
fender  really  meeting  these  requirements  would  work  its  way  into 
certain  popularity.  At  all  events  it  is  a  thing  worth  working  for, 
though  in  the  last  resort  complete  safety,  it  must  be  remembered, 
is  to  be  found  in  giving  a  fast-running  car  a  wide  berth ;  a  good 
clearance  is  better  than  the  softest  fender.  Superintendent. 



Destination  Signs  on  Cars 

Philadelphia,  Pa.,  May  16,  1902. 
Editors  Street  Railway  Journal: 

I  saw  some  time  ago  a  discussion  in  your  columns  on  the  best 
method  of  designating  the  routes  of  street  cars  by  destination 
signs,  but  your  correspondent  found  fault  with  most  of  the  present 
methods  without  suggesting  any  improvement.  I  believe  that 
some  of  the  methods  in  use  are  most  confusing,  especially  to 
strangers  in  the  city,  and  I  have  been  waiting  to  see  whether  any 
further  communications  would  appear  on  the  subject.  As  none 
has  yet  been  published  I  would  like  to  call  your  attention  and  that 
of  your  readers  to  the  numbered  route  method,  which  is  the  best 
with  which  I  am  acquainted.  In  this  method  every  route  is  given 
a  number  and  this  number  is  painted  in  black  on  a  white  sign 
carried  on  the  dash.  There  is  no  difficulty  in  making  these  so 
distinct  that  they  can  be  seen  a  block  or  more  away. 

This  need  not  interfere  in  any  way  with  the  usual  street  signs 
if  desired,  but  will  be  the  method  by  which  the  cars  will  usually 
be  recognized.  The  resident  will,  of  course,  soon  be  able  to 
identify  the  cars  by  their  numbers,  while  the  stranger  can  easily 
be  instructed  to  take  route  "10"  or  "17"  to  reach  his  desired  desti- 
nation. Numbers  are  more  desirable  than  letters  for  this  purpose, 
because  they  can  be  more  easily  distinguished  and  the  routes  on 
most  roads  would  number  more  than  twenty-six.  There  may  be  a 
number  of  cities  using  this  system,  but  the  only  one  that  I  now 
recall  is  Hamburg,  Germany.  A.  P.  Jones. 



Management  of  Men 


VICKSBURG  RAILROAD,  POWER  &  MANUFACTURING 
COMPANY 

Vicksburg,  Miss.,  May  10,  1902. 
Editors  Street  Railway  Journal  : 

I  am  very  much  interested  in  your  article  in  the  current  issue 
of  the  Street  Railway  Journal  on  the  "Management  of  Men."  I 
have  read  it  with  a  great  deal  of  care,  and  find  one  especially  good 
point  in  it,  namely,  the  system  of  promoting  men,  not  according  to 
seniority,  but  according  to  their  record  while  in  the  employ  of  the 
company.  I  am  going  to  take  this  matter  up  immediately,  and  think 
it  very  likely  that  I  will  adopt  it.  I  notice,  though,  in  your 
enumeration  of  the  different  systems  of  managements,  that  you 
failed  to  mention  one  which  we  are  using  here,  and  as  it  is  work- 
ing so  well  with  us,  I  thought  it  possible  that  it  might  be  of 
interest  to  the  other  readers  of  .your  paper. 

We  have  a  small  road  here,  and  employ  only  about  forty  conduc- 
tors and  motormen,  but  I  believe  that  the  same  system  will  work  as 
well,  if  not  better,  with  a  large  force  of  conductors  and  motormen.  I 
based  my  ideas  in  formulating  this  system  upon  the  Brown  system 
of  demerits,  which  is  so  largely  in  use,  and  also  upon  the  different 
bonus  systems  which  are  used  by  a  good  many  roads  in  the  country. 
We  offer  a  premium  of  $5  per  month  to  each  motorman  and  con- 
ductor whose  service  to  the  company  during  the  month  is  perfect. 
We  divide  this  $5  into  100  points,  of  5  cents  each.  We  have  a  list 
of  rules,  and  opposite  each  rule  is  the  number  of  demerits  which 
the  breaking  of  this  rule  carries  with  it,  and  one  demerit  is  equal 
to  one  point,  or  5  cents.  These  rules  are  posted  in  conspicuous 
places  and  are  also  copied  in  the  rule  books.  The  superintendents 
and  the  supervisor  are  provided  with  a  small  package  of  report 
slips  of  the  proper  size,  so  as  to  be  carried  in  the  pocket  easily,  and 
whenever  they  see  a  man  breaking  a  rule,  they  don't  say  anything 
to  him,  but  immediately  fill  out  one  of  these  blank  slips  and  turn 
it  into  the  office.  The  office  then  has  a  copy  of  this  report  made 
on  a  larger  sheet  of  paper,  and  it  is  mailed  to  the  conductor  or 
motorman  whom  the  report  is  against.  He  is  given  two  days  in 
which  to  make  a  written  explanation  on  the  back  of  the  slip,  regard- 
ing the  report.  This  is  then  filed,  and  at  my  convenience,  before  pay 
day,  I  take  these  reports  with  the  explanations  and  go  over  them 
very  carefully,  and  where  I  think  the  explanation  is  satisfactory,  or 
when  there  are  extenuating  circumstances,  the  report  is  removed  ; 
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but  if  the  report  is  not  satisfactory,  it  is  put  down  on  the  record 
against  the  employee,  and  on  pay  day  the  number  of  demerits  which 
he  has  received  in  the  last  thirty  days  is  multiplied  by  5  cents,  and 
this  amount  is  deducted  from  the  $5  premium  which  he  would 
have  gotten  had  he  not  received  any  demerits. 

We  find  so  far  that  this  has  worked  splendidly,  and  that  it  is  a 
matter  of  no  little  pride  to  the  men  when  they  get  the  full  $5  at  the 
end  of  the  month.  We  don't  give  an  extra  premium  for  especially 
meritorious  acts,  as  we  believe  that  if  a  man  does  not  get  any  re- 
ports during  the  month,  his  general  behavior  is  meritorious,  and, 
therefore,  he  receives  the  $5.  This  makes  it  much  simpler,  as  it  is 
very  hard  to  judge  as  to  whether  these  special  acts  are  always  de- 
serving of  extra  merits.  Of  course,  I  don't  mean  to  say  that  we 
(lu  not  recognize  cases  where  the  employees  use  especially  good 
judgment  while  on  duty.  We  always  make  it  a  rule  to  thank  our 
men  personally  in  such  cases,  but  we  do  not  give  any  extra  points 
or  money  for  these  especially  meritorious  acts. 

Herewith  are  samples  of  the  blanks  we  use  in  this  system,  which 
may  be  of  interest  to  your  readers: 

VICKSBURG  RAILROAD,  POWER  &  MFG.  CO.  REPORT. 

Name   


Date  .  . 
Line  .  . 
Report 


Time    Car  No. 

Place   


NOTIFICATION  BLANK. 
VICKSBURG  RAILROAD,  POWER  &  MFG.  CO. 

Vicksburg,  Miss.,   190.... 

Mr  

DEAR  SIR: — I  wish  to  advise  you  that  you  have  been  reported 
as  follows : 

Date   190.  .  .  .  Time   M. 

Place   

Car  No   Line   

Report   

You  will  please  make  a  written  explanation  of  the  above  net 

later  than    I  hope  your  explanation 

w  ill  he  such  that  we  can  remove  the  charge,  but  in  case  it  is  not, 
you  will  receive  demerits. 


GENERAL  MANAGER. 

Make  written  report  mi  hack  of  this  sheet. 
EXPLANATION  BLANK. 
MR.  JAMES  Z.  GEORGE, 

GENERAL  MANAGER. 

DEAR  SIR: 

Regarding  report,  I  beg  to  say  

(Signed,)   

(Motorman  or  Conductor)   

The  report  forms  are  slips  3'_.  ins.  long  and  4[_>  ins.  wide.  The 
notification  form  is  about  the  same  size  as  an  ordinary  sheet  of  note 
paper,  printed  on  both  sides — one  being  for  the  notification,  and  the 
other  for  the  explanation.  The  sheet  is  8j/>  ins.  long  and  5^  ins. 
wide. 

James  Z.  George. 


Wheel  SectiDns 


Editors  Street  Railway  Journal  : 

Referring  to  the  articles  regarding  wheel  sections  in  the  issue  of 
April  26,  it  would  seem  to  me  that  several  considerations  as  to 
proper  construction  of  wheel  section  have  not  been  clearly  pre- 
sented. 

The  most  important  point  refers  to  the  quantity  of  metal  above 
or  outside  the  point  where  the  flange  comes  above  the  rail.  As 
stated  by  you  this  added  metal  is  intended  to  support  the  flange. 
There  are,  however,  objections  to  this  which  are  of  the  greatest 
importance  to  good  service. 

In  the  first  place,  as  is  shown  by  one  of  your  correspondents, 
wheels  wear  down  considerably  in  diameter,  in  some  cases  1V2  ins. 
or  %  in-  in  radius.  It  is  therefore  apparent  that  all  added  metal 
above  and  back  of  the  flange,  as  originally  made,  must  wear  off 
by  friction  against  the  guard  rail  to  the  same  extent  that  the  wheels 
diminish  in  diameter.  It  is  quite  unnecessary  to  dwell  on  the 
serious  objections  to  this  point,  but  the  principal  features  can  be 
enumerated  as  follows:  Broken  and  bent  axles,  loose  wheels, 
worn  guard  rails  and  switches,  and  chipped  and  broken  flanges. 

It  seems  to  me  that  the  dimensions  between  the  inside  of  flanges 
on  axles  should  be  reduced  to  a  strict  minimum,  so  as  to  leave 
only  the  play  absolutely  necessary,  but  beyond  that  point  absolutely 
no  metal  should  be  added  if  difficulties  are  to  be  avoided. 

The  next  is  the  form  cf  flange;  the  wear  on  flanges  in  grooved 
tracks  being  about  the  same  on  both  =ides.  the  form  should  be 


practically  the  same  as,  for  instance,  the  M.  C.  B.;  but  as  electric 
motor  wheels  wear  down  so  considerably,  metal  should  be  added 
above  the  flange  without  increasing  its  thickness  so  as  to  avoid 
too  thin  a  section  at  the  root  of  the  flange  when  wheels  have  be- 
come considerably  worn.  The  only  section  of  wheel  as  proposed 
in  your  article,  excepting  the  M.  C.  B.,  which  seems  above  criti- 
cism is  No.  72  which  combines  the  elements  here  referred  to. 

In  regard  to  cost  of  car  wheels  per  million  miles  it  is  not  clearly 
stated  whether  the  scrap  value  has  been  deducted.  This  is  an  im- 
portant point,  and  as  the  results  on  the  lines  mentioned  differ  so 
greatly,  it  would  seem  to  be  important  to  have  more  accurate  in- 
formation, including  all  expenses  of  replacements.  J.  H.  F. 

Merxem-lez-Anvers,  April  29,  1902. 


International  Tramways  Exhibition 


Arrangements  have  been  completed  for  the  second  Interna- 
tional Tramways  and  Light  Railways  Exhibition,  at  Royal  Agri- 
cultural Hall,  London,  beginning  Monday,  June  30,  and  closing  on 
Saturday,  July  12.  This  exhibition  promises  to  be  comprehensive 
and  instructive,  affording  a  practical  illustration  of  the  develop- 
ment of  the  industry  during  the  last  two  years.  The  fact  that  it  is 
to  be  held  simultaneously  with  the  International  Tramway  Con- 
gress, and  that  a  number  of  minor  organizations,  representing  the 
transportation  systems  of  Great  Britain  controlled  by  munici- 
palities and  corporations,  will  meet  at  the  same  time,  will  lend 
particular  interest  to  the  occasion  and  will  undoubtedly  stimulate 
the  efforts  made  by  exhibitors,  especially  those  who  are  prepared 
to  supply  apparatus  to  the  Continental  tramway  companies.  It  is 
said  that  nearly  all  the  available  space  has  been  taken,  150  con- 
cerns having  made  application. 

The  programme  for  the  International  Tramways  and  Light 
Railways  Congress  has  already  been  published  in  the  Street 
Railway  Tournal.  The  subjects  selected  for  discussion  at  the 
several  meetings  include  many  problems  of  vital  importance  to  all 
who  are  interested  in  the  development  of  the  industry.  The  chair- 
man of  the  congress  committee  of  the  Tramways  and  Light  Rail- 
ways Association,  R.  H.  Scotter,  has  been  collecting  information 
lor  some  time  on  the  subject  pertaining  to  the  management  of  the 
railway  properties  in  England  and  on  the  Continent,  and  he  will 
incorporate  this  data  in  a  report  or.  the  subject  of  legislation  in  all 
countries  relative  to  tramways  and  light  railways.  The  data  which 
he  is  collecting  covers  every  feature  of  organization,  management 
and  operation,  and  it  will  undoubtedly  prove  of  great  value  to  the 
members  of  the  association. 

The  committee  announces  that  its  arrangements  for  the  enter- 
tainment of  members  have  been  completed.  The  formal  opening 
of  the  Congress  will  take  place  on  Monday  afternoon,  June  30, 
at  the  Berners  Hall,  Agricultural  Hall,  Islington.  The  opening 
of  the  Tramway  Exhibition  will  follow  immediately. 

In  the  evening  a  reunion  or  conversazione  will  be  held,  when 
those  invited  will  be  the  joint  guests  of  the  Union  Internationale 
Permanente  de  Tramways  and  of  the  association. 

On  July  1,  2  and  3  congress  meetings  will  be  held  at  the  Berners 
Hall  in  the '  forenoon,  and  excursions  will  be  made  in  the  after- 
noon On  Friday  the  Congress  will  sit  until  it  completes  its 
labors  and  in  the  evening  a  banquet  will  be  given  by  the  associa- 
tion at  De  Keyser's  Hotel.  On  July  5,  and  possibly  on  the  6th, 
it  is  hoped  that  excursions  may  be  arranged.  < 

The  headquarters  of  the  Congress  will  be  at  the  Agricultural 
Hall.  There  will  be  a  general  committee  room  during  the  Con- 
gress at  De  Keyser's  Hotel.  „„,-■,  < 

Messrs.  Dean  and  Dawson,  Charing  Cross,  S.  W.,  have  been 
appointed  official  tourists  and  hotel  agents. 

Members  of  the  Association  are  reminded  that  only  members 
of  the  Union  Internationale  Permanente  de  Tramways  will  be 
admitted  to  the  ordinary  meetings. 

The  Congress  committee,  to  whom  the  Council  has  delegated 
full  powers,  consist  of  R.  H.  Scotter,  Everard  R.  Calthrop,  J  W. 
Courtenay  A  M.  Willcox,  with  the  following  ex-officio  members: 
Sir  C  Rivers  Wilson,  L.  A.  Atherley-Jones.  C.  R.  Bellamy, 
Lieutenant-Colonel  R.  E.  B.  Crompton,  William  M.  Murphy, 
Stephen  Sellon  and  Ernest  Benedict. 


Newspaper  despatches  from  London  state  that  it  is  rumored 
that  Messrs  Morgan  and  Yerkes  have  made  arrangements  for 
placing  on  the  Thames  a  service  of  American-built  boats,  which 
will  be  operated  for  the  benefit  of  the  public  in  place  of  the  old 
penny  steamers,  which  have  until  now  given  a  most  inadequate 
service  It  is  doubtful  whether  the  project  is  of  sufficient  dimen- 
sions to  interest  either  of  these  well-known  financiers,  however. 


May  24,  1902.] 
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A  Novel  Combination  of  Polyphase  Motors  for  Traction 
Purposes  * 

BY  ERNEST  DANIELS!  >N 

During  the  last  few  years  there  has  been  a  great  deal  of  dis- 
cussion as  to  the  possibility  of  using  alternating  current  motors 
economically  for  traction  purposes.  The  result  so  far  obtained 
seems  to  be  that  while  these  motors  may  prove  successful  not 
only  technically  but  also  commercially  in  special  cases,  as  a 
rule  they  are  inferior  to  the  direct-current  series  motors  for  gen- 
eral work.  The  reason  for  this  is  that  the  polyphase  motors  be- 
have like  shunt  motors,  that  is,  operate  economically  only  at  a 
certain  speed,  and  that,  accordingly,  other  speeds  are  obtained 
only  with  a  sacrifice  in  economy.  It  is  true  also  thai  the  in- 
duction  motors  have  other  drawbacks,  for  instance,   the  watt- 

To  Source  of  Electricity 


FIG.  1 

less  currents  which  necessarily  belong  to  them,  but  it  seems  that 
the  advantages  which  they  possess  in  simplicity  and  of  doing 
away  with  sub-stations  using  rotating  machinery  are  important 
enough  to  compensate  for  the  disadvantage  of  wattless  currents. 
It  has  also  been  pointed  out  by  Mr.  Scott  at  the  Buffalo  con- 
vention when  advocating  the  direct-current  motors  for  electric  rail- 
way service,  that  the  invention  of  a  speed  changing  device  might 
alter  the  situation.  The  author  here  proposes  to  deal  with  an 
arrangement  which  makes  it  possible  to  obtain  economically 
four  different  speeds  by  means  of  only  two  motors — an  arrange- 
ment, which,  it  seems,  will  do  away  with  some  of  the  difficulties 
now  experienced  in  applying  the  induction  motors  to  railway 
work. 

As  is  well  known  the  concatenated  control  of  two  induction 
motors  consists  in  connecting  the  secondary  circuit  of  one  to  the 
primary  of  the  other,  mechanical  connection  being  arranged  so 
as  to  make  the  moving  parts  of  both  motors  always  run  at  the 
same  speed.  In  this  way  a  combination  is  obtained  giving  a 
speed  corresponding  to  half  of  the  regular  speed  of  each  motor. 
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FIG.  2 

The  torque  of  each  motor  will  be  the  same  when  used  singly  or 
in  concatenated  connection.  This  means  that  the  output  of  the 
concatenated  combination  is  only  half  of  the  output  of  the  mo- 
tors operating  independently.  If,  instead  of  using  two  similar 
motors,  two  motors  of  different  speeds  (that  is,  with  a  diff- 
erent number  of  poles)  are  combined  in  concatenated  connection, 
a  speed  is  obtained  which  corresponds  to  a  number  of  poles 
equal  to  the  sum  of  both  motors.    Suppose  a  combination  of 


a  six-pole  and  a  four-pole  motor  and  that  the  frequency  =  fifty 
cycles  per  second,  then  three  different  speeds  are  possible,  viz:  the 
speed  of  the  four-pole  motor  alone  (the  six-pole  motor  running 
idle)  =  1500  r.  p.  m.  (minus  slip),  the  six-pole  motor  speed  = 
1000  r.  p.  m.  and  the  combination  speed  =  600  r.  p.  m.  If  both 
motors  are  of  the  same  horse-power,  say,  for  instance,  50  hp,  it  is 
easy  to  see  that  the  combination  gives  also  50  hp.  By  means  of 
this  arrangement  we  have  accordingly  got  a  motor  capacity  of  50 
hp  at  three  different  speeds,  1500,  1000  and  600  r.  p.  m. 

But  it  is  possible  to  go  still  further.  When  connecting  in  con- 
catenation we  have  the  possibility  of  making  the  connection  either 
so  that  the  torque  of  both  motors  works  in  the  same  direction 
or  by  crossing  the  leads  combining  the  secondary  of  the  first 
motor  with  the  primary  of  the  second  to  get  a  resultant  torque 
which  is  the  difference  between  those  of  the  two  motors.  This 
arrangement  may  be  called  a  differential  concatenated  connection. 
In  order  to  see  the  result  of  this,  let  us  suppose  two  motors, 
one  with  ten  poles  and  one  with  four  poles,  both  of  the  same 
output,  say  50  hp  each,  the  rotors  of  which  are  mounted  on 
the  same  shaft  (Fig.  1).  If  now  the  source  of  electricity  be 
connected  to  the  stator  of  the  four-pole  motor,  and  the  rotor  wind- 
ing of  the  same  motor  be  connected  to  the  rotor  winding  of  the 
ten-pole  motor  in  such  a  way  that  the  magnetic  field  in  both 
rotors  will  revolve  in  the  same  direction  relatively  to  their  cores, 
the  torques  of  both  motors  will  be  opposite  to  each  other.  As 
both  motors  have  the  same  output,  then  if  the  torque  of  the  four- 
pole  motor  be  called  unity,  that  of  the  ten-pole  motor  will  be 
2.5;  accordingly,  the  resulting  torque  in  this  case  will  be  2.5 — 
1  =  1.5  and  acting  in  the  same  direction  as  that  of  the  ten-pole 
motor.  As  the  system  begins  to  move,  the  frequency  in  the 
circuit  belonging  to  the  rotors  increases,  whereas  the  frequency 


*  Read  at  the  annual  meeting  of  the  American  Institute  of  Electrical 
Engineers  at  New  York,  May  20,  1902. 


FIG.  3 

in  the  stator  of  the  ten-pole  motor  decreases.  Started  in  the 
regular  way  by  inserting  resistance  in  the  last  secondary  and 
gradually  cutting  it  out,  the  speed  conies  up  until  the  frequency 
in  the  stator  winding  of  the  ten-pole  motor  approaches  zero, 
which  will  happen  when  the  speed  is  1000  r.  p.  m.  (the  frequency, 
as  before  assumed  =  50  cycles  per  second),  that  is  to  say  we 
have  obtained  a  motor  running  at  1000  revolutions  and  with  a 
torque  which  is  represented  by  1.5;  the  torque  of  a  1500  revolu- 
tion motor  (four-pole)  of  50  hp  being  =  1.  Accordingly  the 
horse-power  of  this  arrangement  is  still  fifty.  By  means  of  this 
combination  of  two  motors  we  can  thus  obtain  the  same  output 
under  following  conditions :  1:0,  The  four-pole  motor  alone — 
the  ten-pole  running  idle — speed  1500  r.  p.  m.  2  :  0.  Differential 
concatenation  speed  =  1000  r.  p.  m.  3  :  0.  Ten-pole  motor  alone — ■ 
four-pole  motor  running  idle — speed  =  600  r.  p.  m.  4  :  0.  Regulat- 
or direct  concatenation — speed  =  428  r.  p.  m.  These  torques  and 
speeds  are  graphically  represented  in  Fig.  2,  which  gives  the  torque 
for  any  of  the  speeds  with  regular  full  load  current  on  a  20-hp 
motor.  No  attention  is  however  given  to  the  lag,  which,  of  course, 
is  considerably  greater  in  the  concatenated  connection — direct  or 
differential — than  with  one  motor  alone. 

Fig.  3  shows  a  small  motor  built  on  these  principles  and  which 
is  intended  for  running  tool  machinery  in  a  workshop.  It  is 
designed  with  one  side  ten-pole  (large  diameter)  and  the  other 
fcur-pole,  and  accordingly  gives  the  same  synchronous  speeds  428, 
600,  1000,  1500. 

It  goes  without  saying  that  if  gearing  of  some  kind  be  used,  the 
motors  need  not  have  different  numbers  of  poles;  for  instance, 
if  both  motors  are  identical  and  are  geared  to  the  same  shaft,  so 
that  one  gives  a  speed  of  0.617  of  what  the  other  gives  then  the 
speeds  which  are  possibly  obtainable  form  a  geometrical  series,  the 
ratio  of  which  is  0.617;  that  is  to  say,  it  is  possible  to  obtain  four 
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different  speeds  each  of  which  is  0.617  of  the  one  which  is  nearest 
higher. 

Before  investigating  how  this  method  can  be  applied  for  rail- 
way motors  there  should  be  pointed  out  some  features  which 
are  interesting  in  the  differential  concatenation.  As  was  first 
noticed  by  Steinmetz  a  system  of  two  equal  motors  in  concatenated 
connection  can  operate  at  two  different  speeds,  one  of  them  being 
practically  the  same  as  if  the  motors  were  driven  independently, 
that  is  to  say,  double  the  speed  of  the  concatenated  speed  proper. 
With  a  system  of  two  unequal  motors  the  same  phenomenon  ap- 
pears; a  concatenated  pair  consisting  of  one  six-pole  and  one 
four-pole  motor  can  also  run  with  six-pole  speed  if  the  six-pole 
motor  is  connected  to  the  source  of  electricity  and  with  four- 
pole  speed  if  the  four-pole  motor  is  nearest  the  source.  In  all  these 
cases  there  is  no  risk  of  obtaining  these  secondary  speeds  instead 
of  the  one  which  is  desired,  because  the  desired  concatenated  speed 
is  always  lower  than  the  secondary  speeds.  Thus,  when  the  desired 
speed  is  reached  the  motor  cannot  of  itself  get  higher. 

With  the  differential  concatenation  the  matter  is  a  little  more 
complicated.  When  describing  the  differential  method  we  have, 
for  the  sake  of  simplicity,  assumed  that  the  motor  with  the  fewer 
number  of  poles  was  used  as  the  primary  motor,  that  is,  con- 
nected to  the  generator  circuit.  In  this  case  the  secondary  speed 
which  is  obtainable  is  the  speed  of  the  prime  motor  itself  and 
in  opposite  direction  to  the  differential  concatenated  speed  proper. 
Consequently  there  is  not  even  here  when  starting  any  possibility 
of  getting  the  wrong  speed  instead  of  that  desired.  But  sup- 
pose that  the  ten-pole  motor  had  been  the  primary  motor.  Evi- 
dently the  starting  would  take  place  in  the  same  way  as  before,  but 
when  the  speed  of  600  revolutions  is  reached  the  motor  would  not 
get  up  any  higher  but  would  continue  to  run  and  develop  torque 
as  soon  as  the  speed  falls  a  little' short  of  600  r.  p.  m.  That  the 
differential  speed  of  1000  revolutions  (minus  slip)  works  just  as 
well  with  this  connection  as  with  the  other  will  be  clear  from  the 
following: 

Suppose  that  the  connections  are  exactly  as  before  described  for 
differential  concatenation  only,  with  the  difference  that  the  genera- 
tor is  connected  to  the  stator  winding  of  the  ten-pole  motor  and 
the  rheostat  to  the  stator  of  the  four-pole  motor.  If  now  the 
rotating  field  in  the  ten-pole  motor  operates  clockwise  and  by 
some  external  force  the  machine  is  speeded  up  to,  say,  970  r.  p.  m. 
clockwise,  what  will  happen?  The  magnetic  field  in  the  ten-pole 
rotor  moves  relatively  to  the  iron  core  with  a  speed  of  600 — 970 
=  — 370  r.  p.  111.,  and  its  direction  of  rotation  accordingly  is  counter 
clockwise  in  the  iron.  The  relative  speed  of  the  ragnetic  field  in  the 
f(  ■ur-pole  rotor  then  is  370X10/4,  also  counter  clockwise.  The  abso- 
lute speed  therein  is  clockwise  and  =970 — 370X  10/4=45  r.  p.  m. 
Evidently  when  this  field  revolves  clockwise — in  the  same  direction 
az  the  movement — the  four-pole  motor  acts  as  a  generator.  The  action 
is  exactly  the  same  as  that  of  any  induction  motor  with  its  primary 
element  rotating,  running  at  a  higher  speed  than  synchronism. 
Now  the  currents  from  this  generator  are  used  to  speed  up  the 
ten-pole  motor,  when  at  the  same  time  evidently  the  torque  re- 
quired for  running  the  four-pole  generator  part  of  the  system  is 
subtracted  from  the  ten-pole  motor  part.  The  case  is  analagous 
to  this:  Take  a  regular  induction  motor  and  connect  not  only 
its  primary  but  also  its  secondary  to  the  source  of  electricity. 
Then  with  proper  connections  we  can  obtain  twice  the  regular 
synchronous  speed  of  the  motor. 

That  the  ten-pole  part  of  the  motor  system  in  this  case  acts 
as  a  motor  and  not  as  a  generator  can  be  proved  in  this  way. 
When  in  an  induction  motor  the  speed  of  the  rotor  falls  short  of 
the  synchronous  speed,  then  the  current  induced  in  the  second- 
ary winding  is  nearly  in  phase  with  the  electromotive  force 
that  produces  it,  that  is  to  say,  the  rotor  winding  carries  what 
might  be  called  a  generator  current.  If,  then,  the  rotor  increases 
its  speed  so  as  to  exceed  that  of  the  revolving  field  of  the  primary 
then  the  electromotive  force  induced  in  the  secondary  part  (rotor 
winding)  would  change  its  phase  by  180  degs.  in  relation  to  the 
magnetic  field;  hence  it  is  clear  that  the  current  in  the  secondary 
winding  now  has  to  be  in  opposition  to  the  phase  of  the  electro- 
motive force  ;  that  is  to  say,  in  order  to  make  an  induction  motor 
work  as  a  motor  above  synchronism  its  secondary  winding  should 
not  itself  generate  its  current,  but  a  current  has  to  be  let  onto  it 
against  its  own  electromotive  force.  This  is  exactly  what  happens 
in  one  motor  here  as  we  have  pointed  out  that  the  four-pole  side 
acts  as  a  generator  and  then,  of  course,  the  electromotive  force 
from  the  ten-pole  rotor  acts  as  a  counter  electromotive  force. 

On  account  of  this  we  find  that  also  with  this  connection  the 
motor  will  act  as  a  motor  with  10 — 4  =  6  poles  just  the  same, 
but  that  it  will  not  by  itself  get  up  to  the  right  speed,  but  has  to 
be  .soeeded  up  by  some  outside  force. 

Having  now  described  the  methods  of  the  differential  con- 
catenation in  combination  with  the  direct  one  the  next  question 


is  this:  What  advantage  can  be  derived  from  this  arrangement 
for  railway  work?  Immediately  it  will  be  clear  to  a  student  of  these 
matters  that  one  advantage  of  an  important  nature  is  the  possi- 
bility of  using  economically  four  different  speeds  instead  of  two. 
(As  a  matter  of  fact  the  method  of  getting  three  different  speeds 
has  been  known  for  some  time,  but  so  iar  as  the  writer  is  aware 
it  has  not  yet  been  used  for  traction  purposes.)  When  running 
over  a  road  with  considerable  grades  we  now  have  the  possibility 
of  working  the  motors  at  different  torques  corresponding  to  the 
different  speeds,  and  still  have  the  same  output  of  the  motors; 
that  is,  practically  constant  current.  As  is  well  known  this  is  not 
the  case  with  the  series  motor.  When  this  motor  increases  its 
speed,  not  only  the  torque  but  also  the  output  becomes  less,  and  can 
be  increased  only  by  cutting  out  part  of  the  field,  an  arrangement 
which  is  less  satisfactory,  as  it  often  causes  a  liability  of  sparking. 
With  the  methods  here  described  it  is  possible  on  the  contrary 
to  increase  the  torque  above  the  normal  over  almost  the  whole 
range,  if  that  should  be  considered  desirable — for  instance,  in  order 
to  make  up  for  lost  time.  This  is  shown  graphically  in  Fig.  4, 
which  shows  a  curve  of  torque  and  speed  for  a  series  motor  and 
for  a  combination  of  polyphase  motors.  While  the  direct-cur- 
rent motor  cannot  at  higher  speeds  develop  torque  above  the 
curve  "on  loop,"  the  alternating-current  motors  can  at  will  mo- 
mentarily develop  anything  up  to  the  dotted  line.   When  using  this 
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system  the  task  of  the  motorman  will  consist  only  in  handling  the 
controller  so  as  to  keep  the  current  at  a  certain  normal  value,  not 
only  when  accelerating,  but  also  when  running. 

There  is,  however,  one  question  more,  which  is  fully  as  import- 
ant as  those  already  dealt  with;  namely,  what  is  the  economy  in 
starting?  This  is  the  vital  point  for  a  considerable  part  of  trac- 
tion work  projected  just  now.  In  order  to  see  the  result  of  the 
three-speed  and  four-speed  arrangements  in  this  direction,  it  is 
necessary  to  choose  special  cases — different  combinations  giving 
different  economy.  As  an  example  take  for  the  four-speed  system 
two  motors,  one  giving  2.5  times  the  speed  of  the  other;  for  the 
three-speed  arrangement,  two  motors,  one  giving  50  per  cent  more 
speed  than  the  other,  and  compare  the  results  of  these  com- 
binations with  the  regular  concatenated  connection  of  two  simi- 
lar motors  with  the  single  motor  and  the  direct-current  series 
motor  as  to  economy  in  starting.  In  order  to  find  the  relative 
economy  we  shall  first  consider  the  loss  in  secondary  resistance 
outside  the  motors,  that  is  to  say,  the  loss  if  there  were  no  losses 
in  the  motors  themselves.  When  such  an  induction  motor  is 
brought  up  to  full  speed  from  standing  still  and  with  a  constant 
torque,  the  input  is  exactly  twice  the  output,  that  is  to  say,  the 
loss  in  secondary  resistance  is  equal  to  the  amount  of  useful 
work.  Generally  if  an  induction  motor  with  no  losses  in  itself 
be  brought  up  from  a  speed  =  n  up  to  full  speed  =  1  with  con- 
stant torque  the  ratio  of  input  to  output  is  =  2/n  +  I. 

Apply  this  formula  to  the  different  cases  we  find,  if  the  use- 
ful work  is  unity,  the  input  in  electrical  energy  in  the  different 
cases : 

1  :  0    The  single  motor  2/0  -j-  I  1=2. 

2  :  0  Two  similar  motors ;  concatenated  connection  used  up 
to  half  of  normal  speed :  Energy  developed  by  motor  up  to  half 
speed  =  V\  ;  accordingly 

o"^l  x  X  +        \  x  H  =  VA 

3  :  0  Two  motors  with  relative  speeds  1  :i.S;  giving  three 
speeds  0.4  :  0.667  :  T- 
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Energy  stored  up  at  these  three  speeds 
cordingly 


0.16  :  0.444  :  1  ac- 


0+  1 


X  0.16  + 


X  (0.444  —  0.16)  + 


o  67 


X 


f  1 


Q-4  + 
0.67 

(1—0.444)  =  0.32  +  0.355  +  0.667  =.*-342. 
4  :  0    Two  motors  with  relative  speeds  I  :  2.5  giving  four  speeds 
=  0.286  :  0.4  :  0.667  :  I-     Energies  corresponding  to  these  speeds 
=;  0.082  :  0.16  :  0.444  :  T- 


Input  accordingly 
2 

—  X  0.082  +- 


0.286 
0.4 


X  (0.16  —  0.082)  4- 


Q-4  +  1  K 
0.67 


X  (o  444—0.16)  + 


  (1 — 0.444)  =  o.  164  +  0.091  + 

0.67  +  1 

=  0.355  +  0.667  =  1-277-  - 
In  order  to  compare  these  results  with  the  economy  in  starting 
with  direct-current  motors  we  assume  a  series  motor  having  no 
losses  in  itself;  then  the  economy,  when  starting,  is  depending  on 
the  lowest  speed  at  which  we  can  obtain  the  full  counter  electro- 
motive force.  An  assumption  which  corresponds  fairly  well  to 
good  engineering  is  that  the  full  electromotive  force  is  reached 
at  a  speed  of  two-thirds  to  three-quarters  of  the  full  speed.  When 
connecting  the  motors  in  series  this  will  accordingly  correspond 
to  a  speed  of  one-third  or  three-eighths  of  full  speed  when  the 
changing  over  from  series  connection  to  parallel  is  accomplished. 
Using  the  same  formula  as  before  which  is  here  equally  applicable 
we  find  input  in  electrical  energy  in  order  to  obtain  a  useful  work 
of  unity  : 

1  :  0  Full  voltage  rendered  by  the  motors  at  two-thirds  of  full 
speed.    Energy  required  = 


o  +  1 


+ 


0-333  +  t 


X 


=  0.222  -)-  O.444  4  O.555  =  1-222. 

2  :  0  Full  voltage  rendered  by  the  motors  at  three-quarters  of 
full  speed.    Energy  required  = 


o  -t-  1 


X 


_9 
64 


+ 


0.375  +  1 


X 


(16        +  {l—h) 


0.75 

0.281 + 0.562  4-  0.437 = 1. 281. 

Comparing  these  results  we  find  that  neglecting  the  losses  in 
the  motors  themselves,  the  economy  in  starting  when  using  the 
combination  of  direct  and  differential  concatenated  connection,  can 
be  made  very  nearly  the  same  as  in  direct  current  work,  and  that 
the  three-speed  concatenated  connection  gives  an  input  of  some- 
thing like  6-7  per  cent  more,  the  regular  concatenated  connection 
with  two  similar  motors  an  input  of  about  20  per  cent  more  than 
the  direct-current  and  four-speed  alternating  system,  and  finally 
the  single  alternating  motor  an  input  of  about  75  per  cent  more. 

Now  taking  into  consideration  the  losses  of  the  motors  them- 
selves in  order  to  get  a  really  fair  comparison  of  the  relative 
merits,  we  may  assume  the  efficiency  of  the  series  motor  and  an 
induction  motor  at  full  load  the  same,  say,  92  per  cent — the 
efficiency  of  two  motors  in  concatenation  will  then  come  to  some- 
thing like  82  per  cent  (or  even  84  per  cent,  with  a  low  periodicity, 
say  twenty-five  cycles)  ;  let  us,  however,  assume  only  82  per  cent. 
If  this  is  taken  into  consideration  and  the  time  during  which  the 
motors  work  with  their  different  efficiencies,  in  different  connec- 
tions is  also  considered,  we  get  the  following  results : 

Electrical  energy  for  starting  up  to  full  speed 

1  :  0    The  single  alternating  motor  2.17. 

2  :  o  Two  similar  motors:  concatenated  connection  used  up  lo 
half  of  normal  speed  =  1.72. 

3  :  0  Two  motors  with  relative  speeds  1  :  1.5,  giving  three 
speeds,  0.4  :  0.667  :  1  =  I-S1- 

4  :  0  Two  motors  with  relative  speeds  I  :  2.5,  giving  four 
speeds,  0.286  :  0.4  :  0.667  :  1  =  MS- 

5  :  0  Continuous  current  series  motors  operating  in  series  up  to 
one-third  of  full  speed  and  resistance  entirely  cut  out  at  two- 
thirds  of  full  speed  =  1.33. 

6  :  o  Continuous  current  series  motors  operating  in  series  up  lo 
three-eighths  of  full  speed  and  resistance  entirely  cut  out  at  three- 
quarters  of  full  speed  =  1.4. 

In  these  calculations  some  factors  of  minor  importance  are  neg- 
lected. Considering,  for  instance,  the  iron  losses  in  the  secondary 
of  the  induction  motors  when  accelerating  would  make  the  figures 
slightly  more  favorable  to  the  direct-connected  series  motors.  On 
the  contrary,  it  should  be  observed  that  there  is  an  approximation 
in  favor  of  the  series  motor  to  assume  that  connected  in  series 
Ihey  get  up  to  fully  half  the  speed,  when  connected  in  multiple 


with  the  same  current.  These  approximations,  however,  will  cause 
very  small  influence  on  the  results  obtained.  Now,  taking  into 
consideration  the  energy  which  can  be  returned  to  the  line  by 
means  of  the  alternating-current  motors  it  is  evident  that  also  in 
this  respect  an  advantage  is  obtained  over  the  simple  concatenated 
connection. 

Taking  the  three-speed  combination  we  find  it  possible  to  brake 
electrically  and  return  energy  to  about  0.43  of  the  full  speed,  and 
with  the  four-speed  combination  down  to  about  0.31  of  the  same. 

Theoretically  it  would  be  possible,  when  braking  electrically, 
with  the  three  and  four  speed  arrangements  to  do  it  in  steps, 
but  as  this  would  mean  a  slower  stopping,  reference  is  here  only 
made  to  applying  at  once  the  full  braking  torque  corresponding 
to  the  concatenation  giving  the  smallest  speed. 

1  :  0    Single  motor — no  energy. 

2  :  0    Two  similar  motors. 

Braking  down  to  about  0.54  per  cent  speed.  Energy  restored 
when  braking  from  speed  =  n  down  to  the  least  possible  —  Mi  with 
that  connection  =  2  +  m  X  efficiency  of  motor  acting  as  gen- 
erator X  energy  taken  from  moving  masses. 

When  using  motors  in  concatenation  for  braking  it  must  be 
borne  in  mind  that  it  is  not  possible  to  obtain  a  negative  torque 
until  the  speed  has  come  down  to  a  certain  percentage  of  the 
full  speed.  This  percentage  is  dependent  on  the  resistances  of  the 
conductors  and  may  vary  considerably.  For  the  purpose  of  get- 
ting a  comparison  it  is  here  assumed  that  the  electrical  braking 
can  begin  at  a  speed  of  0.9  of  the  synchronous  speed. 

In  this  case  energy  accordingly  is  taken  from  moving  masses 
from  0.9  down  to  0.54  of  full  speed.  Accordingly  if  efficiency 
be  taken  =  0.82 

2  X  0.54 


(0.S1  —  0.29)  X  0.34  4  0.9  X  0.82  =  0.32 

3  :  Three-speed  motors  as  before.  When  braking  connect 
immediately  in  concatenation  so  as  to  be  able  to  use  the  same  con- 
nection down  to'  0.43  of  full  speed. 

Energy  restored  =   3£  

(0.81  — 0.183)  X  0.43  +■  0.9  X  0.82  =  0.33 

4  :  0  Four-speed  motors  as  before.  When  braking  connect  di- 
rectly for  being  able  to  brake  down  to  a  speed  of  0.31  of  full 
speed. 

Energy  restored  =   2  X  o  1,1  

(o.8i  —  0.096)  X  0.31  4  0.9  X  0.82  =.  0.3 

The  results  so  far  obtained  would  correspond  to  reality  in  such 
cases  where  gearing  is  not  made  use  of ;  if  gearing  is  used,  the  loss 
therein  should  be  taken  into  consideration.  This  loss  can  gen- 
erally be  estimated  at  about  5  per  cent,  it  must,  however,  be  borne 
in  mind  that  in  the  case  of  differential  concatenation  it  may 
amount  to  somewhat  more,  since  the  power  transmitted  through 
the  gearing  really  is  more  than  the  resultant  power.  In  the 
table  below,  where  the  results  are  brought  together,  this  increased 
loss  is,  however,  neglected.  The  table  gives  a  comparison  of  the 
different  systems  as  to  input,  the  motors  for  starting  up  to  full 
speed  and  electrically  braking  down  as  far  as  possible : 

Relative  Amou-  t  of  E' eng.-  Consumed. 


Accelerating  Only 

Accelerating  ^nd 
Electrically  Braking 

Without 
Gearing 

With 

Gearing 

Without 
Gearing 

With 
Geai  iitg 

D.  C.  Motor,  resistance  entnely  cut  out  at 

1.33 

1.4 

1.33 

1.4 

D.  C.  Motor,  resistance  entirely  cut  out  at 

1.4 

1.48 

1.4 

1.48 

A.  C.  Motor,  simple   —  - 

2.17 

a.  29 

a  17 

a.ao 

A.  C.  Motors  regular  concatenated  connection 

1.68 

1.77 

1  8«S 

1.47 

A.  C.  Motors,  three  speeds:  0.4:  0  07:  1  

1.8 

1.58 

1.17 

127 

A.  C.  Motors,  four  speeds:  0.2b5:  0.4:  0.67:  1. 

1.4C 

1.5a 

1.15 

1.24 

Admitting  that  the  polyphase  motor  as  a  rule  is  fully  as  efficient 
as  the  series  direct-current  motor,  it  may  be  considered  that 
when  working  on  an  even  road  the  difference  in  energy  consump- 
tion will  be  negligible,  then  it  would  appear  that  by  using  the 
four-speed  arrangements  of  concatenated  connection  it  would  he 
possible  to  get  a  more  economical  method  of  working  electric 
roads  than  by  means  of  the  direct-current  system  with  series 
motors.  Considering  at  the  same  time  that  for  greater  distances 
the  electric  energy  has  to  be  generated  as  alternating  current 
and  then  transformed  into  direct  in  converter  stations,  whereas 
with  polyphase  motors  on  the  cars  simply  static  transformers  can 
be  used  giving  a  difference  in  loss  of  at  least  5  per  cent  to  7 
per  cent  in  favor  of  the  alternating-current  motors,  the  compari- 
son comes  out  still  more  in  favor  of  these.  An  advantage  also 
for  them  is  that  there  is  no  need  for  high  voltage  in  the  rotating 
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parts  of  the  motors ;  the  rotor  windings  can  be  arranged  for  any 
desired  voltage  thus  giving  the  designer  full  liberty  to  choose 
this  so  as  to  get  the  most  convenient  winding. 

The  author  is  fully  aware  of  the  drawbacks  inherent  to  the 
alternating  system  such  as  the  necessity  of  using  a  double  trol- 
ley, the  lag,  etc.,  and  admits  that  in  many  cases  this  system  is 
entirely  out  of  question  on  account  of  the  double  trolley,  but  for 
elevated  roads  and  for  underground  works  this  matter  hardly 
comes  into  consideration,  and  in  many  other  cases  the  drawbacks 
of  the  alternating  system  will  probably  be  more  than  counter- 
balanced by  its  greater  economy. 

One  thing  more  should  be  mentioned.  Probably  it  will  be 
pointed  out  that  there  will  be  difficulties  introduced  by  making 
one  of  the  motors  of  2.5  times  the  torque  of  the  other.  To  this 
the  author  would  reply  that  the  best  solution  probably  in  many 
cases  will  be  to  connect  in  concatenation  one  motor  with  two  or 
three  others  in  parallel — for  instance  with  a  locomotive  with  four 
axles,  have  three  of  the  motors  of  a  slower  running  type  than  the 
fourth,  and  of  a  current  carrying  capacity  something  like  one- 
third  of  this  one.  The  same  arrangement  could  be  used  for  an 
ordinary  double-truck  car  with  four  motors.  For  cars  with  only 
two  axles  the  best  arrangement  will  probably  be  with  only  three- 
speed  connection,  and  then  there  will  be  very  little  difficulty — the 
difference  in  torque  of  the  two  motors  not  being  so  consider- 
able. 

Westeras,  Sweden,  Oct.  25,  1901. 


A  Car  for  City  and  Interurban  Service 


The  car  which  is  illustrated  in  the  accompanying  engraving 
belongs  to  a  type  which  is  not  unusual.  It  is,  however,  intended 
for  a  city  and  interurban  service,  where  the  suburban  feature  usu- 
ally requiring  so  much  attention  from  the  general  management  is 


angle-iron  pattern  of  jHj-in.  x  6-in.  steel.  The  project  9  ins.  in 
front  of  the  dashers. 

The  vestibules  have  each  a  lamp  and  there  are  thirteen  lamps 
within  the  car  body.  The  inside  lining,  the  partition  and  the  doors 
are  all  of  mahogany.  The  sash  are  also  mahogany,  those  in  the 
vestibule  having  metal  stiles.  A  very  stiff  and  strong  floor  framing 
has  been  given  these  cars.  Angle-irons  are  used  in  the  corners 
and  heavy  diagonal  braces  have  been  introduced.  The  sides  are 
curved,  giving  the  car  the  advantage  of  a  narrow  bottom  frame. 
Inside  the  posts  a  high  truss  is  used,  covering  up  the  window  rail. 
There  is  in  addition  a  truss  plank  against  the  posts,  adding  ma- 
terially to  the  stiffness  and  strength  of  the  curved  sides. 

The  design  is  one  likely  to  become  popular  for  roads  which 
connect  small  cities.  The  interurban  features  acquire  especial 
prominence  where  there  is  a  large  proportion  of  long  rides,  as  in 
such  cases  it  is  necessary  to  adopt  the  cars  to  the  wants  of  the 
riders  and  make  special  preparation  for  their  comfort. 


American  Street  Railway  Investments 

The  ninth  edition  of  this  well-known  manual  of  electric  railway 
properties  has  just  been  issued  by  the  Street  Railway  Pub- 
lishing Company.  The  arrangement  of  the  book  is  the  same  as  in 
the  previous  editions,  the  cities  being  arranged  alphabetically, 
giving  the  best  opportunity  for  ready  reference.  The  book  con- 
tains a  large  number  of  maps,  many  of  them  being  in  colors, 
showing  the  most  important  street  railway  systems  in  the  United 
States.  The  statistics  given  are  compiled  from  the  reports  of  both 
operating  and  leased  roads*  and  not  only  show  all  new  roads  that 
have  been  incorporated  during  the  last  year,  but  give  the  many  im- 
portant consolidations  which  have  taken  place.  The  date  of  infor- 
mation published  is  given  in  every  case,  and  in  some  of  the  items 
is  brought  down  as  late  as  April  15.  The  "Red  Book,"  as  it  is 
familiarly  known,  is  the  only  publication  which  thoroughly  covers 
the  details  of  both  the  physical  and  financial  conditions  of  electric 
railway  properties,  and  it  is  valuable  not  only  to  street  railway 
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DOUBLE-TRUCK  CITY  AND  INTERURBAN  CAR 


entirely  secondary  to  the  interurban.  The  car  is  one  built  by  the 
John  Stephenson  Company  for  the  Camden,  Gloucester  &  Wooa- 
bury  Railway  Company,  and  is  part  of  a  large  order. 

Although  the  body  is  but  26  ft.  in  length,  it  is  divided  into 
passenger  and  smoking  compartments,  the  former  having  six,  and 
the  latter  four  windows  on  a  side.  The  seats  are  all  covered 
with  spring  cane.  Those  in  the  smoking  room  are  longitudinal ; 
those  in  the  passenger  compartment  transverse  and  of  the  walk- 
over pattern.  The  short. body  was  adopted  because  the  traffic  is 
not  of  the  heaviest  character,  and  a  car  of  moderate  dimensions 
answers  every  requirement.  For  this  reason  also  only  two  motors 
are  used  for  propulsion.  The  trucks  are  of  the  Stephenson  type, 
No.  20.  This  style  has  a  short  wheel  base,  and  on  account  of  the 
improved  arrangement  of  the  springs  is  one  of  the  easiest-riding 
trucks  on  the  market. 

The  car  is  36  ft.  long  over  the  dashers,  8  ft.  4  ins.  wide  over  all, 
and  9  ft.  from  the  under  side  of  the  sill  over  the  trolley  board. 
Each  end  has  a  completely  enclosed  vestibule,  the  doors  of  which 
close  against  the  body  of  the  car.  The  vestibule  floor  is  dropped  so 
that  it  may  be  reached  from  the  ground  by  a  single  step.  The 
roof  is  finished  with  street  car  bonnets.  The  bolsters  are  of  iron, 
made  according  to  the  railroad  pattern.  The  sills  are  plated  with 
V2-\r\.  x  6-in.  steel.  Truss  rods  under  the  side  sills  have  a  central 
bearing  and  are  anchored  at  the  bolsters.    The  bumpers  are  of  the 


officials  and  managers  and  dealers  in  street  railway  supplies,  but 
to  bankers,  capitalists  and  others  interested  in  the  construction  or 
management  of  city  and  interurban  lines. 

♦♦♦  

A  special  meeting  of  the  directors  of  the  Sao  Paulo  Tramway, 
Light  &  Power  Company  was  held  at  Toronto,  Out,  recently,  for 
the  purpose  of  adopting  a  by-law  increasing  the  capital  stock  of 
the  company  from  $6,000,000  to  $7,000,000.  This  increase  was 
found  necessary  because  of  the  growth  of  the  company's  business 
and  its  operations  in  Sao  Paulo.  The  original  capitalization  con- 
templated the  building  and  equipment  of  an  electric  railway  in 
Sao  Paulo,  under  the  franchises  which  had  been  acquired  by  the 
company,  and  for  the  development  of  the  water-power  privileges  at 
Parnahyba,  the  erection  of  power  transmission  lines  and  the  pur- 
chase of  right  of  way.  As  the  undertaking  progressed,  the  com- 
pany further  acquired,  by  purchase,  the  Electric  Light  Company, 
the  Viacao  (or  mule  road)  and  the  Santo  Amaro  Railway.  These 
purchases  were  not  originally  contemplated,  but  the  wisdom  of  such 
a  course  has  been  vindicated  by  the  results.  It  is  now  proposed  to 
extend  the  company's  electric  railway  lines,  to  add  to  the  number 
of  motor  cars,  to  increase  the  capacity  of  the  lighting  and  power 
plant,  to  provide  additional  transmission  lines  from  Parahyba  to 
Sao  Paulo,  and  a  second  pipe  line  at  the  hydraulic  plant.  These 
extensions  and  improvements  are  estimated  to  cost  about  $750,000. 
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Interurban  System  for  Louisiana 

The  announcement  is  made  that  t lie  New  Orleans  &  South- 
western Railway  Company,  which  for  a  year  past  has  been  quietly 
perfecting  plans  for  building  its  proposed  new  electric  railway  to 
extend  from  Montegut  to  Hahnville,  is  about  to  begin  work  on 
the  line.  The  road  will  be  71  miles  in  length,  and  will  connect  at 
Hahnville  with  the  Illinois  Central  Railroad.  The  plan  of  the 
company  is  to  operate  both  passenger  and  freight  cars,  also  Jim 
Crow  cars.  Aside  from  railroading,  the  company  intends  to  sup- 
ply light  and  power  in  towns  along  the  route  of  the  line.  Bryan, 
Haynes  &  Turner,  of  Memphis,  Tenn.,  have  been  awarded  the 
contract  for  building  the  roadbed  of  the  new  line,  and  the  Safety 
Electrical  Manufacturing  Company,  of  New  Orleans,  has  been 
awarded  the  contract  for  supplying  the  overhead  work.  Six 
Heine  boilers  have  been  contracted  for,  and  the  Fulton  Iron 
Works,  of  St.  Louis,  has  been  given  the  contract  for  three  cross- 
compound  condensing  engines.  The  Bullock  Electric  Company, 
of  Cincinnati,  has  been  awarded  the  contract  for  the  generators 
for  the  power  houses,  while  the  switchboard  apparatus  will  be 
supplied  by  the  Safety  Electrical  Company,  of  New  Orleans. 
Plans  are  now  being  made  in  New  Orleans  for  all  houses  neces- 
sary— general  offices,  power  house,  car  house,  shops,  passenger 
and  freight  depots — in  Thibodaux,  Schriever,  Houma,  Montegut, 
Vacherie  and  Hahnville,  and  two  sub-stations  between  Thibodaux 
and  the  Mississippi  River  and  one  between  Thibodaux  and  Mon- 
tegut. A  bridge  is  to  be  erected  over  Bayou  Lafourche  in  accord- 
ance with  specifications  from  the  War  Departmi-nt  in  Washington. 
It  will  be  a  drawbridge,  operated  from  the  power  house.  The 
general  offices  will  be  two  stories  high,  built  of  brick.  Their  di- 
mensions will  be  60  ft.  x  40  ft.,  containing  all  necessary  offices  and 
also  an  independent  telephone  station.  The  power  house  is  also 
to  be  of  brick,  dimensions  180  ft.  x  100  ft.  The  other  buildings 
are  to  be  of  corrugated  iron.  The  officers  of  the  company  are: 
C.  P.  Shaver,  president;  Thomas  A.  Badeaux,  secretary  and  at- 
torney; L.  H.  Lancaster,  treasurer;  C.  P.  Young,  general  man- 
ager; C.  P.  Shaver,  J.  Whitney  Beals,  Jr.,  L.  LI.  Lancaster, 
Thomas  A.  Badeaux,  Dr.  H.  S.  Smith  and  C.  P.  Young,  directors. 

 ♦♦♦  —  - 

Consolidation  at  Norfolk 


The  plan  to  consolidate  the  street  railway,  lighting,  heating,  ice 
factory  and  kindred  interests  at  Norfolk,  Va.,  and  neighborhood 
has  been  agreed  upon.  This  merger  embraces  a  control  of  the 
interests  of  this  character  in  the  cities  surrounding  Hampton 
Roads.  There  are  twelve  companies  to  be  consolidated:  New- 
port News  &  Old  Point  Railway  &  Electric  Company,  Citizens' 
Railway,  Light  &  Power  Company,  of  Newpc.rt  News;  Norfolk 
&  Atlantic  Terminal  Company,  Danville  Railway  &  Electric  Com- 
pany, Newport  News  Gas  Company,  Distilled  Ice  Company,  of 
Newport  News,  Norfolk  Railway  &  Light  Company,  City  Gas 
Company,  of  Norfolk;  National  Gas  Company  of  Berkley;  Berk- 
ley Street  Railway  Company;  Portsmouth  Electric  &  Gas  Com- 
pany, of  Norfolk;  Portsmouth  &  Newport  News  Railway  Com- 
pany. The  companies  embrace  seven  electric  railway  systems 
owning  and  operating  120  miles  of  trackage  and  occupying  the 
principal  streets  of  Norfolk,  Portsmouth,  Newport  News,  Hamp- 
ton, Phoebus,  Old  Point,  Berkley,  Pinner's  Point,  Lambert's 
Point,  Port  Norfolk  and  South  Norfolk,  covering  three  cities  and 
eight  towns  around  Hampton  Roads.  There  are  also  six  ferry 
lines,  five  electric  lighting  plants,  two  ice  plants  and  two  gas 
companies,  in  addition.  The  consolidated  company  will  own  three 
seaside  resorts,  with  hotels,  bath-houses  and  pavilions.  The  new 
name  of  the  company  will  be  the  Norfolk,  Portrmouth  &  Newport 
News  Company.  Its  total  capitalization  will  be  $Q, 000,000.  Alex- 
ander Brown  &  Sons  and  J.  William  Middendorf  &  Co.,  of  Balti- 
more, and  John  L.  Williams  &  Sons,  of  Richmond,  Va.,  are  finan- 
cing the  consolidation. 



Seeing  Boston  by  Trolley 

Special  observation-car  service  similar  to  that  of  the  Washing- 
ion  Traction  &  Electric  Company,  of  Washington,  D.  C,  and  the 
Denver  City  Tramway  Company  and  other  companies  is  being 
operated  in  Boston.  The  cars  leave  Church  Street,  opposite  the 
Public  Garden,  for  two  trips  daily,  one  starting  at  10  a.  m.,  the 
other  at  2  p.  m.  The  time  consumed  in  seeing  the  sights  is  about 
two  hours,  and  the  route  covers  all  the  important  and  interesting 
parts  of  original  Boston,  Charlestown,  Somervillc  Brighton, 
Cambridge  and  Brookline.  It  passes  Bunker  Hill  Monument, 
traverses  the  battlefield  of  Bunker  Hill,  passes  on  three  sides  of 
the  grounds  and  buildings  of  Harvard  University,  and  threads 


through  the  most  beautiful  residence  section  of  the  city.  A  guide 
starts  with  each  party,  and  tells  the  story  of  public  buildings,  an- 
cient and  modern  history  of  Paul  Revere,  of  "Old  Ironsides"  at 
the  Charlestown  Navy  Yard,  and  the  sacking  of  the  Ursuline  Con- 
vent; m  turn  points  out  the  Cambridge  houses  where  Longfellow, 
Lowell  and  other  famous  men  have  lived,  Mount  Auburn  Ceme- 
tery, where  they  lie  buried;  the  Bethany  Sunday-school  and  the 
Boston  Public  Library — in  short,  indicates  all  the  points  of  inter- 
est. Signs  reading,  "Seeing  Boston,"  are  displayed  conspicuously 
on  the  front  and  sides  of  the  cars. 

♦♦♦  

Annual  Meeting  of  the  American   Institute  of  Electrical 
Engineeers 

The  annual  meeting  of  the  Institute  was  held  on  the  evening  of 
Tuesday.  April  20.  The  meeting  was  largely  attended,  and  two 
interesting  papers  on  alternating-current  electric  traction  were 
presented  and  discussed.  One  of  these  papers  entitled  "A  Novel 
Combination  of  Polyphase  Motors  for  Traction  Purposes,"  by 
Ernst  Danielson,  is  printed  in  full  elsewhere  in  this  issue,  and  the 
other,  "Some  Notes  on  European  Practice  in  Electric  Traction 
with  Three-phase  Alternating  Currents,"  will  appear  later.  The 
report  of  the  Board  of  Directors  for  the  fiscal  year  ended  April 
.30,  1902,  showed  a  total  membership  of  1549,  a  net  gain  of  239. 
The  following  officers  were  elected:  President,  Charles  F.  Scott; 
vice-presidents,  C.  O.  Mailloux,  Bion  J.  Arnold,  Schuyler  S. 
Wheeler;  managers,  Townsend  Wolcott,  Gano  S.  Dunn,  E.  H. 
Mullin,  Charles  A.  Terry;  treasurer,  George  A.  Hamilton;  secre- 
tary, Ralph  W.  Pope. 



Railway  Activity  in  South  Dakota 

The  matter  of  electric  railway  construction  in  South  Dakota  is 
receiving  a  great  deal  of  attention  this  spring,  and  while  there  is 
no  doubt  much  discussion  that  will  result  in  little  active  work,  a 
great  number  of  projects  have  been  favorably  mentioned.  The 
most  important  move  in  this  direction  is  another  effort  to  secure 
a  complete  electric  system  of  street  railways  for  Sioux  Falls,  the 
principal  city  of  the  State.  Several  promoters  have  been  attempt- 
ing to  secure  franchises  in  that  city  but  have  ruined  their  pros- 
pects by  rivalries  among  themselves,  and  the  field  is  now  open 
for  a  new  organization  to  get  to  work.  Such  a  one  has  been 
projected  by  local  men.  It  is  proposed  to  utilize  a  large  milling 
property,  at  the  falls  of  the  Sioux  River,  the  intention  being  to 
furnish  electric  power  to  the  city  generally  as  well  as  to  operate 
a  street  car  system. 

Another  move  is  the  proposed  line  through  Clay  County,  from 
Vermillion  to  Wakonda,  which  is  being  pushed  by  local  promoters 
at  Vermillion,  who  claim  to  have  the  funds  arranged  for. 

A  line,  about  six  miles  long,  in  Hanson  County,  is  also  con- 
templated. This  road  will  run  from  Spencer  to  Epiphany,  where 
Father  Kroeger,  who  is  the  promoter,  is  conducting  a  sanitarium. 
If  he  decides  that  the  line  would  be  a  paying  investment  he  has  the 
funds  for  its  construction,  and  can  build  it  at  any  time. 

John  H.  King  and  other  promoters  of  Huron  are  looking  up 
the  matter  of  a  line  from  Redfield,  in  Spink  County,  to  the  north- 
east, connecting  a  number  of  towns,  but  this  has  not  yet  gone 
further  than  the  discussion  stage,  although,  with  the  rapid 
development  of  that  section  which  is  going  on,  they  may  be  able 
to  have  definite  plans  made  before  the  end  of  the  year. 



Damages  Demanded  for  Noise  Caured  by  L  Trains 

An  important'  civil  case  has  been  assigned  for  trial  by  Chief 
Justice  Mason,  for  June  9,  in  a  jury-waived  session  of  the  Suffolk 
Superior  Court  at  Boston.  It  is  the  action  of  Edward  F.  Baker 
against  the  Boston  Elevated  Railroad  Company  to  recover  dam- 
ages on  account  of  an  injury  to  real  estate  occasioned  by  the  con- 
struction and  operation  of  the  road. 

It  will  doubtless  be  a  test  case  in  settling  many  questions  of  law 
likely  to  arise  in  this  connection,  and,  as  there  are  before  the  court 
actions  for  heavy  damages  the  outcome  will  be  watched  with  the 
closest  attention,  not  only  by  the  lawyers,  but  also  by  those  who 
have  claims  of  a  like  nature  against  the  road.  The  amount  of 
damages  claimed  in  this  particular  case  is  comparatively  small, 
and  it  has  been  selected  in  order  to  test  the  novel  questions  in- 
volved. 

The  principal  question  which  will  come  up  for  the  decision  of 
the  court  will  probably  be  that  of  whether  the  noise  caused  by  the 
running  of  trains  shall  be  taken  into  consideration  in  determining 
the  amount  of  damages  awarded.  The  road  denies  that  this  is  an 
element  to  be  considered. 
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The  Everett-Moore  Situation 


There  is  still  no  change  in  the  Everett-Moore  situation  so  far 
as  the  traction  interests  are  concerned.  The  bankers'  committee 
has  succeeded  in  disposing  of  two  of  the  smaller  telephone  plants 
at  good  figures,  in  addition  to  the  large  plants  at  Dayton  and  Co- 
lumbus, sold  some  time  ago.  The  deal  for  the  sale  of  the  Toledo 
Railways  &  Light  Company  to  J.  &  W.  Seligman  &  Company,  of 
New  York,  is  off,  and  Messrs.  Moore,  Everett  &  Lang  are  in 
New  York  to  consult  with  other  parties  who  are  negotiating  for 
the  property.  There  is  nothing  new  relative  to  the  Northern  Ohio 
Traction  situation,  two  parties  still  being  anxious  to  purchase 
the  road.  The  feeling  is  gaining  ground  that  the  syndicate  is 
anxious  to  hold  this  property,  and  in  event  of  the  sale  of  the 
Detroit  United  interests  it  is  thought  that  the  Northern  Ohio 
Traction  will  be  retained,  in  which  event  it  will  be  greatly  im- 
proved to  provide  much  faster  service  to  Akron.  Chairman  New- 
comb,  of  the  bankers'  committee,  has  gone  on  an  extended  vaca- 
tion, and  J.  R.  Nutt  will  represent  the  bankers  in  the  negotia- 
tions for  the  sale  of  the  railroads.  Receiver  Edwards,  of  the  De- 
troit &  Toledo  Shore  Line,  has  made  application  for  permission 
to  issue  receiver's  certificates  to  connect  the  west  tracks  of  the 
Shore  Line  with  the  Detroit  Southern  at  Trenton;  also  for  au- 
thority to  purchase  locomotives  and  cars  to  operate  a  steam 
freight  line.  The  other  track  is  equipped  i"or  electricity,  and 
through  cars  will  soon  be  operated  in  connection  with  the  To- 
ledo &  Monroe  Railway. 



The  Indianapolis,  Shelbyville  &  Southeastern  Road 


The  Indianapolis,  Shelbyville  &  Southeastern  Traction  Com- 
pany is  completing  track-laying  from  the  public  square  in  Shelby- 
Mile  to  the  city  limits  of  Indianapolis,  at  which  point  the  track  will 
connect  with  the  Indianapolis  Street  Railway  Company's  line. 
The  company  has  utilized  a  force  of  108  teams  and  250  men  on 
the  work,  and  is  ballasting  the  track  as  fast  as  the  rails  are  laid. 
It  will  probably  have  the  road  in  operation  from  Shelbyville  to 
Acton  by  June  1.  Cars  will  probably  be  running  from  Washington 
Street,  Indianapolis,  to  the  public  square  in  Shelbyville  by  June 
15.  The  power  house  is  completed,  the  boilers,  heater  and  con- 
denser are  all  erected,  and  the  engines  and  generators  are  now 
being  installed.  There  is  not  a  curve  upon  the  road  between  the 
city  limits  of  Indianapolis  and  the  city  limits  of  Shelbyville  at  a 
greater  radius  than  20  degs.,  in  consequence  of  which  cars  can 
maintain  a  high  rate  of  speed,  and,  it  is  thought,  can  easily  make 
the  run  from  terminal  to  terminal  in  one  hour,  as  the  cars  are 
geared  up  to  a  speed  of  52  miles  an  hour. 

Regarding  summer  attractions  on  the  line,  in  addition  to  the 
Acton  camp  grounds,  which  has  for  many  years  been  visited  every 
season  by  thousands  of  people,  there  is  now  being  laid  out  1  mile 
east  of  Acton  picnic  grounds  of  40  acres.  This  tract  of  land  has 
many  natural  advantages,  being  rolling  land,  partly  covered  with 
heavy  timber  and  partly  with  shrubbery,  and  bordering  on  the 
banks  of  Buck  Creek,  which  at  this  point  is  deep  enough 
to  provide  boating  for  a  distance  of  a  quarter  of  a  mile.  It  is  the 
intention  of  the  owner  of  this  land  to  erect  a  large  pavilion  here 
for  shelter  and  also  build  a  summer  theater  and  beautify  the 
grounds  extensively. 

♦♦♦  

3000- Volt  Trolley  System 


An  interesting  polyphase  equipment  at  Neustadt,  near  Vienna, 
is  described  in  I'Industrie  Electrique.  The  plant  has  just  been  in- 
stalled for  the  government  arsenal,  and  it  is  proposed  to  connect 
the  arsenal  with  the  Schneeberg  Railroad,  two-thirds  of  a  mile 
away.  The  arsenal  already  has  installed  a  machine-shop  driving 
plant,  operating  at  3000  volts  and  42  cycles  per  second.  It  was 
decided,  therefore,  to  apply  this  pressure  directly  to  the  railway 
line.  The  locomotive  consists  of  a  36-kw  3-phase  induction  motor 
geared  to  the  wheels  and  supplied  with  current  from  two  trolley 
wires  upon  which  the  usual  European  bow  trolleys  are  employed. 
The  track  is  used  as  the  third  element  of  the  circuit.  The  loco- 
motive is  provided  with  an  air  compressor  for  brakes  and  also 
for  the  operation  of  the  controller,  which  is  indirectly  operated  by 
compressed  air.  The  locomotive  greatly  resembles  those  con- 
structed by  its  makers,  Ganz  &  Co.,  for  the  Valtellina  Railways  in 
Italy.  The  line  has  now  been  in  operation  about  three  months, 
and  its  successful  working  is  considered  to  have  demonstrated 
that  the  use  of  3000  volts  alternating  current  on  a  trolley  wire  is 
not  only  relatively  simple  and  easy  but  also  commercially 
economical. 


London  Letter 


(From  Our  Regular  Correspondent.) 

The  London  &  Brighton  Electric  Railway  bill  having  been 
thrown  out  of  Parliament,  it  is  now  stated  that  Mr.  Behr,  the  in- 
ventor of  the  mono-rail  and  the  promoter  of  the  Manchester  & 
Liverpool  Electric  Express  Railway,  which  was  sanctioned  by 
Parliament  last  session,  has  been  commissioned  by  a  syndicate  to 
prepare  plans  for  a  new  railway  on  the  mono-rail  principle  be- 
tween London  and  Brighton. 

The  proposal  to  construct  an  electric  light  railway  between 
Sandwich  and  Deal  is  assuming  a  practical  shape.  A  joint  com- 
mittee of  the  two  corporations  interested  has  the  matter  in  hand, 
and  the  Sandwich  Town  Council  has  agreed  to  the  engagement  of 
an  expert  to  advise  as  to  the  possibility  of  carrying  out  the 
scheme,  and  as  to  its  approximate  cost.  It  is  suggested  that  the 
proposed  railway  should  run  from  Sandwich  Quay,  by  way  of  the 
Sandhills,  to  the  north  end  of  Deal,  and  both  towns  will  be  equally 
benefited. 

The  Manchester  Corporation  has  recently  ordered  from  Mr. 
Marked  E.  Curwen  155  Brill  trucks.  This  is  the  second  order  of 
Brill  trucks  for  this  corporation,  and  is  for  their  No.  21  E  type, 
with  solid  forged  side  frames. 

The  Manchester  tramways  committee  has  been  requested  by 
the  gas  officials  to  allow  them  to  use  the  tramway  poles  for  the 
purpose  of  street  lighting.  Gas  mains  would  of  course  have  to  be 
laid  to  the  base  of  the  poles,  and  it  is  suggested  that  gas  lamps 
could  be  suspended  from  special  brackets  which  would  be  attached 
in  some  suitable  and  ornamental  way  to  the  poles.  The  electricity 
committee  recently  announced  that  the  sanction  of  the  Local  Gov- 
ernment Board  had  been  given  to  the  application  of  the  corpora- 
tion to  borrow  £477,000  for  electricity  purposes.  The  application 
formed  the  subject  of  an  inquiry  recently  held  by  one  of  the  in- 
spectors of  the  Local  Government  Board. 

The  speeches  delivered  at  recent  meetings  of  railway  share- 
holders indicate  that  the  revenues  of  railway  companies  are  being 
seriously  depleted  by  the  remarkable  development  of  tramways  in 
large  cities.  The  companies  are  now  endeavoring  to  meet  this 
new  and  formidable  competition  by  materially  reducing  their 
rates  for  local  season  tickets. 

The  passengers  carried  by  the  London  United  Electric  Tram- 
ways during  the  Easter  holidays  showed  a  large  increase  over  the 
previous  year.  The  figures  were  as  follows:  On  Good  Friday. 
143,782,  as  compared  with  119,565  in  1901,  or  an  increase  of  24,217; 
Easter  Monday,  261,418,  as  against  164,390  in  the  previous  year, 
or  an  increase  of  97,028,  making  a  total  increase  for  the  two  days 
of  121,245.  On  the  last  August  Bank  Holiday  the  passengers  num- 
bered 218,000,  or  43,418  less  than  the  figures  for  Easter  Monday. 

Leeds  and  Bradford  have  been  united  by  a  tramway,  and  the 
journey  between  the  two  cities  can  now  be  accomplished  by  elec- 
tric cars  in  about  one  and  one-quarter  hours.  Time  tables  have 
been  exchanged  between  the  Leeds  and  Bradford  Corporations, 
who  run  the  cars.  From  Leeds  drivers  are  allowed  forty-eight 
minutes  to  reach  Stanningley,  the  midway  station.  The  fare  to 
Bradford  is  sixpence,  payable  in  six  stages.  The  railway  com- 
panies charge  ninepence.  Expresses  do  the  journey  between  the 
two  cities  in  seventeen  minutes,  though  the  average  time  by  rail 
is  about  half  an  hour. 

The  British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  has 
obtained  the  contract  for  205  electrical  equipments  for  the  cars  of 
the  Manchester  Corporation  tramways.  The  205  equipments  rep- 
resent 410  electrical  motors  of  the  G.  E.-52  and  G.  E.-54  type,  the 
controllers  being  B.-3  type. 

The  London,  Brighton  &  South  Coast  Railway  does  not  pro- 
pose to  allow  anyone  else,  if  it  can  prevent  it,  to  make  an 
electric  railway  from  London  to  Brighton,  and  Mr.  W.  Forbes, 
the  general  manager,  has  recently  stated  that  when  the  time  is 
ripe,  and  as  soon  as  they  are  convinced  that  an  electric  system 
can  be  produced  capable  of  running  trains  at  a  high  speed  over  a 
50-mile  track,  they  will  adopt  it  at  once.  Meantime  their  electrical 
advisers,  Mr.  Philip  Dawson  and  Major  Cardew,  are  watching 
every  detail  of  the  progress  of  electric  traction,  and  in  next  session 
of  Parliament  they  will  apply  for  powers  to  erect  electric  generat- 
ing stations  for  their  whole  system,  so  that  as  soon  as  they  decide 
to  go  ahead  they  will  be  able  to  do  so  without  unnecessary  delay. 

There  seems  to  be  now  a  probability  that  the  city  of  Belfast 
may  enjoy  electric  traction  within  a  reasonably  short  time,  the 
City  Council  at  a  recent  meeting  having  appointed  a  special  com- 
mittee to  negotiate  with  the  Belfast  Tramway  Company  for  the 
acquisition  of  their  property.  This  resolution  was  adopted:  "That 
as  the  corporation  is  entitled  to  purchase  the  Belfast  street  tram- 
ways in  August,  1907,  on  the  terms  fixed  by  act  of  Parliament,  the 
Council  in  committee  are  of  opinion  that  if  they  can  he  purchased 
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by  agreement  in  the  meantime  on  a  fair  and  equitable  basis  ft 
would  be  desirable  to  do  so,  or,  failing  any  such  agreement,  on  the 
basis  of  the  actual  value  of  the  lines,  plant  and  good  will,  to  be 
fixed  by  an  arbitrator  under  the  act,  with  a  full  allowance  for  the 
profits  which  might  be  earned  by  the  company  during  the  residue 
of  their  term.  The  amount  fixed  for  the  good  will  in  the  act  of 
Parliament  is  'a  sum  not  exceeding  £3,000.'  " 

At  the  annual  meeting  of  the  City  of  Birmingham  Tramways 
Company,  Ltd.,  Mr.  James  Ross  stated,  among  other  things,  that 
the  results  of  the  working  of  the  Bristol  Road  line,  in  converting 
which  to  the  overhead  electric  system  the  company  spent  a  good 
deal  of  money,  were  turning  out  very  satisfactory.  That  line  was 
worked  on  the  new  system  for  seven  and  a  half  months  up  to  the 
end  of  December,  and  the  net  earnings  were  about  £8,000,  whereas 
under  the  old  storage  battery  system  it  was  hard  work  to  make 
expenses. 

The  select  committee  appointed  by  the  House  of  Lords  to  con- 
sider the  London  railway  bills  has  now  entered  upon  its  work. 
Fourteen  of  the  bills,  which  were  deposited  at  the  commencement 
of  the  session,  now  remain,  viz.,  the  Charing  Cross,  Hammer- 
smith and  District  Electric  Railway  (two  bills),  City  and  North- 
East  Suburban  Electric  Railway  (two  bills),  King's  Road  Rail- 
way, King's  Road  Railway  (Putney  extension),  North-East  Lon- 
don Railway  (two  bills),  Piccadilly  and  City  Railway  (two  bills), 
West  and  South  London  Junction  Railway,  London  United  Elec- 
tric Railway,  Brompton  and  Piccadilly  Circus  Railway  (new  lines, 
etc.)  and  the  Central  London  Railway  (new  lines). 

Lord  Windsor  is  chairman  of  the  committee,  and  the  other 
members  are  the  Marquis  of  Bath,  Earl  Lauderdale,  Viscount 
Knutsford  and  Lord  Zouche,  of  Haryngworth. 

The  Hastings  Corporation  has  refused  to  assent  to  a  bill,  pro- 
moted in  Parliament,  by  Mr.  W.  M.  Murphy,  for  power  to  con- 
struct a  tramway  line  on  the  sea  front,  the  following  amendment 
being  carried:  "That  this  Council  declines  to  entertain  applica- 
tions for  their  support  to  the  Hastings  Tramway  Extension  bill 
until  the  outbound  tramways,  for  which  parliamentary  powers 
have,  already  been  obtained,  have  been  constructed." 

The  formal  opening  of  the  new  electric  tramway  system  con- 
structed by  the  Burnley  Corporation  took  place  recently.  Last 
year  the  corporation  acquired  the  undertaking  of  the  Burnley  & 
District  Tramways  Company,  the  purchase  price  being  £53,000. 
A  4-ft.  gage  was  adopted,  and  the  corporation  has  been  enabled 
to  lay  a  double  track  almost  the  whole  of  the  distance  of  "jYi  miles 
from  Padiham  right  through  Burnley  and  on  the  Nelson.  The 
corporation  has  laid  the  line  and  made  the  new  roadway  under 
the  superintendence  of  their  own  officials,  the  only  contract  work 
being  the  electrical  equipment  and  the  cars.  Twenty-four  cars 
have  been  purchased,  and  it  is  intended  to  run  a  five  minutes'  serv- 
ice throughout  the  greater  part  of  the  day.  It  is  expected  that 
the  cost  of  the  undertaking  will  be  about  £110,000,  which,  with 
the  sum  paid  to  the  old  company,  will  make  in  all  about  £160,000. 

In  pursuance  of  the  series  of  Glasgow  Corporation  lectures,  Mr. 
John  Young,  the  general  manager  of  the  tramways,  delivered  a  most 
interesting  lecture  on  the  Glasgow  system  in  the  Berkeley  Hall. 
Mr.  Young  sketched  the  earlier  history  of  street  locomotion,  and 
demonstrated  his  points  of  comparison  by  an  interesting  series  of 
slides.  In  dealing  with  the  tramways  of  the  city,  Mr.  Young  showed 
the  results  that  had  been  obtained  by  the  old  horse  car  system, 
pointing  out  how  the  revenue  had  increased  from  £222,000  in 
1894-95  to  £484,000  for  the  last  financial  year.  He  estimated  that 
for  the  present  financial  year  the  revenue  would  reach  £600,000. 
He  stated  that  a  very  striking  increase  had  also  taken  place  in 
the  number  of  passengers  carried.  The  number  carried  by  the 
Tramway  Company  in  1894  was  54,000,000,  and  the  number  car- 
ried last  year  was  nearly  133,000,000. 

At  a  recent  meeting  of  the  tramways  committee  of  the  Dar- 
lington Town  Council  it  was  unanimously  decided  to  recommend 
the  overhead  system.  The  estimated  cost  of  the  lines,  which  ex- 
tend about  5  miles,  without  allowing  for  old  material,  the  existing 
car  house,  rolling  stock,  horses,  etc.,  and  without  including  the 
purchase  price  of  the  old  tramways,  £7,500,  was  stated  at  about 
£90,000.  If  it  were  made  a  double  line  throughout  under  like 
conditions,  the  cost  would  work  out  to  about  £99,000.  If  £100,- 
000  were  borrowed,  the  interest  on  that  amount  at  3^  per  cent, 
repayable  over  a  period  of  forty  years,  the  cost  for  interest  and 
liquidation  would  be  £4,682  14s.  per  annum.  A  penny  rate  in 
Darlington  produces  £814  net,  but  it  is  hoped  that  the  receipts 
from  the  tramways  will  before  long  cover  the  cost. 

The  Corporation  of  Brighton  is  threatening  to  invade  the  sea 
front  of  that  popular  city  by  the  sea,  and  newspapers  are  already 
up  in  arms  against  what  some  of  them  term  vandalism.  True  it 
is  that  the  esplanade  at  Brighton  is  a  world-famous  promenade, 
but  how  it  could  be  utterly  ruined  by  a  well-constructed  electric 
tramway  line  on  the  side  of  the  road  next  the  sea  is  rather  a 


stretch  of  imagination.  It  would  at  least  perhaps  assist  in  doing 
away  with  the  row  of  antiquated  cabs  which  daily  stand  there, 
much  to  the  detriment  of  the  sanitary  condition  of  the  road. 

Electrical  power  equipment  of  the  new  workshops  at  Khargpur 
for  this  railway  has  been  ordered  from  D.  Bruce  Peebles  &  Co. 
The  order  includes  eighty  motors  of  an  average  size  of  15  bhp, 
and  will,  when  completed,  be  one  of  the  largest  power  in- 
stallations. The  same  concern  reports  an  exceptionally  heavy 
trade  in  motors  for  power  development,  having  at  the  present 
moment  on  order  an  equivalent  to  20,000  hp  for  every  variety 
of  power  transmission,  both  for  colonial  and  home  orders. 

A.  C.  S. 

— - 
Street  Railway  Patents 


UNITED  STATES  PATENTS  ISSUED  MAY  13,  1902 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

699,640.  Trolley  Head  or  Wheel;  G.  Aye,  Kittanning,  Pa.  App. 
filed  Sept.  28,  1901.  Three  wheels  are  mounted  on  the  trolley 
head  in  such  a  way  that  their  rims  will  form  the  three  boundaries 
of  a  triangular  space  for  the  wire. 

699,643.  Controlling  Attachment  for  Trolley  Poles;  R.  J.  Barry, 
Westboro,  Can.  App.  filed  Dec.  10,  1901.  The  trolley  pole  is 
prevented  from  flying  above  the  wire  when  the  wheel  runs  off  by 
a  spring  which  connects  the  pole  with  the  roof  of  the  car  and 
opposes  the  main  spring  of  the  arm. 

699,651.  Electric  Heater;  M.  C.  Burt,  Chicago,  111.  App.  filed 
Oct.  30,  1901.  The  heating  resistance  is  placed  around  the  out- 
side of  a  perforated  tube,  and  air  under  pressure  is  sent  through 
the  tube  and  the  perforations  to  create  circulation. 

699,744.  Trolley  Wheel;  G.  E.  Chapman,  C.  L.  Ensign  and  J. 
J.  Weir,  Cleveland,  Ohio.  App.  filed  July  16,  1901.  The  contact 
device  between  the  harp  and  the  wheel  makes  both  tangential  and 
lateral  contact. 

699,769.  Street  Car  Fender;  A.  W.  Shank,  Detroit,  Mich.  App. 
filed  May  13,  1901.  The  front  of  the  fender  is  held  elevated  by 
chains,  which  pass  around  a  drum  or  staff.  The  motorman  is 
thereby  able  to  raise  and  lower  it  at  will.  S 

699,842.  Reversible  Guard  Finger  Clamp  for  Brake  Beams;  C. 
F.  Huntoon,  Chicago,  111.  App.  filed  Feb.  18,  1902.  A  guard 
finger  clamp  for  brake  beams  formed  with  plurality  of  sockets  for 
the  reception  of  the  guard  finger  and  a  seat  for  a  member  of  the 
brake  beam  and  means  for  clamping  the  guard  finger  in  either  of 
the  seats,  and  coincidently  securing  the  device  in  position  on  a 
brake-beam  member. 

699,862.  Finger  Guard  for  Brake  Beams;  C.  H.  Williams,  Jr., 
Chicago,  111.  App.  filed  Feb.  12,  1902.  The  guard  finger  passes 
through  an  opening  in  the  flange  of  the  beam,  and  its  extremity  is 
fastened  to  the  web  of  the  beam,  the  beam  thereby  supporting  it 
at  two  points. 

699,902.  Rail-Bond  Construction;  E.  G.  Thomas,  Cambridge, 
Mass.  App.  filed  Nov.  1,  1901.  The  bond  passes  through  the  web 
of  the  rail,  the  ends  being  fastened  to  the  opposite  sides  thereof. 

699,929.  Finger  Guard  Clip  for  Brake  Beams;  J.  T.  W.  Rude- 
sill,  East  St.  Louis,  111.  App.  filed  Oct.  21,  1901.  The  clip  is  ol 
such  construction  that  it  may  be  readily  applied  to  the  brake  beam 
or  disconnected  therefrom. 

699,927.  Trolley;  P.  McCullough,  Tuebrook,  Liverpool,  Eng. 
App.  filed  June  24,  1901.  A  construction  by  which  the  trolley 
head  can  separate  from  the  pole  without  injury  to  the  wire  when 
an  exceptional  pull  is  applied,  as  when  the  head  gets  entangled. 

699,951.  Electric  Conrtoller;  J.  C.  Henry,  Denver,  Col.  App. 
filed  April  1,  1901.  The  method  of  operating  a  pair  of  electric 
motors,  which  consists  in  connecting  the  armatures  in  series  re- 
lation and  the  fields  in  shunt  thereto,  changing  the  combined 
machine  to  parallel  and  then  speeding  up  by  placing  the  fields  of 
both  motors  in  series. 

699,981.  Arch  Bar;  T.  C.  Salveter,  St.  Louis,  Mo.  App.  filed 
Sept.  16,  1901.  An  arch  bar  for  truck  frames,  consisting  of  upper 
and  lower  members  and  a  spring  seat,  all  formed  in  one  casting 
and  provided  with  reinforcing  flanges. 

699,986.    Car  Fender;  W.  Sullivan,  St.  L  ouis.  Mo.    App.  filed 
July  15,  1901.  Details. 

700,052.  Electric  Motor  Car  or  Locomotive;  C.  De  Kando, 
Budapest,  Austria-Hungary.  App.  filed  April  13,  i9or.  To  enable 
a  car  to  be  operated  by  high-tension  currents  with  safety,  all  of 
the  conductors  and  parts  which  carry  the  current  are  encased  in 
metallic  tubes  and  covers,  which  are  grounded. 

700,126.  System  of  Electric  Railways  of  the  Sectional  Type  of 
Conductors  or  Rails;  C.  J.  Kintner,  New  York,  N.  Y.  App.  filed 
Dec.  2,  igor.  Utilizing  a  part  of  the  working  current  taken  from  a 
live  section  over  which  a  car  is  passing,  to  prevent  any  circuit  be- 
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tween  a  sectional  conductor  immediately  in  the  rear  of  the  live 
section  and  the  current  feeder,  until  the  car  has  passed  out  of  the 
section  of  which  it  is  located. 

700.127.  Electric  Railway;  C.  J.  Kintner,  New  York,  N.  Y. 
App.  filed  May  6,  1901.  This-invention  comtemplates  lowering  the 
current-flow  through  the  terminals  of  a  switch  at  the  time  that  the 
corresponding  sectional  conductor  is  disconnected  from  the  cur- 
rent feeded,  to  such  an  extent  as  to  avoid  injurious  arcing. 

700.128.  Electric  Railway;  C.  J.  Kintner,  New  York,  N.  Y. 
App.  filed  May  6,  1901.  A  safety  system  in  which  cars  are  auto- 
matically prevented  from  approaching  each  other  to  a  certain 
distance,  and  in  which  drawbridges  are  prevented  from  opening 
after  a  car  has  approached  within  a  certain  distance  of  it. 


PATENT  NO.  700,130 


700.129.  Electric  Railway;  C.  J.  Kintner,  New  York,  N.  Y. 
App.  filed  May  6,  1901.  Signals  are  arranged  to  be  operated  co- 
incidently  with  the  energizing  and  de-energizing  of  the  sections 
of  a  third  rail,  to  thereby  indicate  to  motormen  the  position  of 
cars  with  respect  to  the  sections. 

700.130.  Electric  Railway;  C.  J.  Kintner,  New  York,  N.  Y. 
App.  filed  Dec.  5,  1900.  A  safety  system  wherein  the  current  to 
the  sections  immediately  ahead  and  behind  a  car  is  controlled 
and  co-operating  signals  likewise  operated.  The  invention  also 
relates  to  the  manual  control  of  current  t<i  the  sections. 

700,134.  Trolley;  M.  P.  Creahan,  Pittsburg,  Pa.  App.  filed  Oct. 
25,  1901.  The  trolley  wheel  is  spring-mounted  at  the  end  of  the 
pole.' 

ENGINEERING  SOCIETIES 


NEW  ENGLAND  STREET  RAILWAY  CLUB.— The  regu- 
lar monthly  meeting  of  the  club  will  be  held  at  Room  22,  Walker 
Building,  Massachusetts  Institute  of  Technology,  Boston,  on 
Thursday  evening,  May  29.  The  speaker  of  the  evening  will  be 
Professor  W.  L.  Puffer,  of  the  Institute. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGIN- 
EERS.— An  extra  meeting  of  the  Institute  will  be  held  at  the 
house  of  the  American  Society  of  Civil  Engineers,  220  West  Fifty- 
Seventh  Street,  on  Wednesday,  May  28,  at  8:15  p.  m.  The  general 
topic  for  the  evening  will  be  "Electricity  in  the  Army  and  Navy," 
and  many  interesting  papers  are  promised. 


PERSONAL  MENTION 


MR.  P.  A.  B.  WIDENER  and  Mr.  William  L.  Elkins  will  sail 
for  Europe  May  28,  to  be  gone  probably  the  entire  summer. 

MR.  A.  K.  BAYLOR,  formerly  connected  with  the  railway  de- 
partment of  the  British  Thomson-Houston  Company  (Ltd.),  and 
now  interested  in  the  British  Electric  Car  Company,  is  at  present 
on  a  visit  to  the  United  States.  He  may  be  found  at  his  office 
in  the  Bowling  Green  Building,  or  at  the  Hotel  Alber'marle.. 

MR.  JAMES  F.  MANN,  formerly  president  and  manager  of  the 
Utica  &  Mohawk  Railroad  Company,  of  Utica,  N.  Y.,  died  at  his 
home  in  that  city  a  few  days  ago.  Mr.  Mann  was  born,  in  Utica, 
and  had  devoted  all  of  his  energies  to  the  interest  of  the  city.  He 
was  one  of  the  organizers  of  the  Wood  &  Mann  Steam  Engine 
Company,  which  discontinued  business  after  operating  for  twelve 
years.  It  was  in  1885  that  Mr.  Mann  became  interested  in  street 
railway  work,  and  he  was  prominently  identified  with  the  company 
in  his  home  city  until  the  property  was  sold,  about  a  year  ago. 

MR.  W.  R.  W.  GRIFFIN  has  resigned  as  chief  engineer  and 
superintendent  of  motive  power  of  the  Lake  Shore  Electric  Rail- 
way Company,  of  Cleveland,  Ohio,  to  accept  the  position  of 
electrician  and  superintendent  of  construction  of  the  Rochester 
&  Eastern  Railway,  of  Rochester,  N.  Y.,  which  is  about  to  build 


an  electric  railway  extending  from  Rochester.  Mr.  Griffin  is  an 
expert  electrician  and  interurban  railway  authority,  and  was  chief 
engineer  of  the  Toledo,  Fremont  &  Norwalk  division  of  the  Lake 
Shore  Electric  Railway  when  it  was  owned  by  the  Comstock  syn- 
dicate. Mr.  Griffin  was  presented,  a  few  days  ago  by  his  asso- 
ciates, with  a  handsome  gold  watch  as  a  slight  token  of  their 
esteem  for  him. 

MR.  A.  LOCHERER,  engineer  of  the  Municipal  Railway,  Mr. 
Felix  Roussel,  member  of  the  Paris  Municipal  Council,  and  Mr.  F. 
Bienvenue,  chief  engineer  of  the  bureau  of  bridges  and  roads  of 
Paris,  France,  who  are  in  the  United  States  to  study  American 
railway  practice,  were  the  guests  last  week  of  Mr.  George  J.  Ko- 
busch  and  the  officers  of  the  East  St.  Louis  &  Suburban  Electric 
Railway  Company.  The  gentlemen  and  Messrs.  Haynes  and  Bram- 
lette,  of  the  road,  boarded  a  special  car  of  the  Suburban  and  made 
the  trip  from  Belleville,  a  distance  of  fourteen  miles  from  East  St. 
Louis,  in  half  an  hour.  Messrs.  Locherer,  Roussel  and  Bienvenue 
expressed  themselves  as  particularly  well  pleased  with  the  East 
St.  Louis  system,  it  being  one  of  the  most  complete  lines  in  the 
country,  they  said.  They  inspected  the  New  York  Rapid  Transit 
Subway  on  Wednesday,  May  21,  and  sailed  for  Europe  on  Thurs- 
day, May  22. 

MR.  E.  C.  FABER,  the  retiring  general  superintendent 
of  the  Cleveland  Electric  Railway  Company,  was  presented 
with  a  loving-cup  before  leaving  Cleveland  by  his  old  em- 
ployees, the  presentation  cere- 
mony being  held  in  a  hall  hired 
for  the  purpose.  Mr.  Faber  is 
probably  the  youngest  superin- 
tendent in  this  country  having 
charge  of  a  property  of  any  size 
at  all  commensurate  with  that  of 
the  Cleveland  Electric  Railway, 
and  the  many  expressions  :of 
good  will  and  appreciation  of  his 
ability  that  were  given  to  him  by 
his  old  employees  before  he  left 
were  very  gratifying,  not  only 
to  the  recipient,  but  to  his  many 
friends  in  the  management,  who 
had  placed  him  in  control  of  the 
road's  operation.  Mr.  Faber  has 
not  yet  decided  what  business 
connections  he  will  make  in  the 
future,  although  he  has  already 
had  some  good  offers,  but  as  he 
has  devoted  all  his  life  to  the  operation  of  street  railways  he  will 
probably  remain  in  this  field. 

MR.  C.  LOOMIS  ALLEN,  who,  as  previously  announced,  has 
been  appointed  general  manager  of  the  Utica  &  Mohawk  Valley 
Railway  Company,  of  Utica,  N.  Y.,  succeeding  Mr.  J.  J.  Stanley, 
who  has  been  appointed  general  manager  of  the  Cleveland  Electric 
Railway  Company,  assumed  his  new  position  on  May  15.  Mr. 
Allen  has  been  connected  with  the  Utica  &  Mohawk  Valley  Rail- 
way Company  for  about  a  year.  He  has  been  acting  in  the 
capacity  of  chief  engineer  of  the  extension  now  being  constructed 
between  Herkimer  and  Little  Falls  mostly,  although  part  of  his 
time  has  been  spent  in  securing  the  rights  of  way  for  the  lines 
through  the  private  property  to  the  west  of  Utica.  Mr.  Allen,  as  is 
well  known,  has  been  associated  with  electric  railways  for  many 
years.  He  has  been  interested  in  the  systems  at  Albany  and  Syra- 
cuse, and  at  the  time  that  the  Oneida  Street  Railroad  was  pur- 
chased by  the  Utica  &  Mohawk  Valley  Railway  Company,  he  was 
at  its  head.  He  was  also  prominently  identified  with  the  Lorain 
Street  Railway  Company,  of  Lorain,  Ohio. 

MR.  IRA  A.  McCORMACK,  before  leaving  Cleveland  to  take 
up  the  duties  of  his  new  position  with  the  New  York  Central  & 
Hudson  River  Railroad,  was  given  a  luncheon  by  President  Horace 
E.  Andrews,  of  the  Cleveland  Electric  Railway  Company.  The 
retiring  general  manager  was  warmly  congratulated  by  the  guests 
on  his  appointment  to  the  position  of  assistant  manager  of  the 
Mott  Haven  Division  of  the  Central.  Among  those  present  were : 
Mr.  W.  C.  Brown,  third  vice-president  of  the  New  York  Central ; 
Mr.  Edgar  Van  Ettan,  second  vice-president  of  the  New  York  Cen- 
tral, in  charge  of  the  Boston  &  Albany;  Mr.  C.  E.  Schaff,  gen- 
eral manager  of  the  Big  Four ;  Mr.  George  P.  Daniels,  gen- 
eral traffic  manager  of  the  New  York  Central ;  Mr.  A.  J.  Smith, 
general  passenger  agent,  Lake  Shore  &  Michigan  Southern  Rail- 
way Company ;  Mr.  P.  S.  Blodgett,  general  manager  of  the  Lake 
Shore  &  Michigan  Southern  Railway;  Mr.  A.  H.  Smith,  general 
superintendent  of  the  New  York  Central,  and  Mr.  W.  H.  Marshall, 
general  superintendent  of  the  Lake  Shore  &  Michigan  Southern 
Railway  Company. 


E.  C.  FABER 


May  24,  1902.] 
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THE  MARKETS 


The  Money  flarket 

Wall  Street,  May  21,  1902. 
The  strained  and  very  perplexing  situation  o£  a  week 
ago  in  the  money  market  has  suddenly  straightened  itself 
out.  Various  agencies,  all  of  them  set  in  motion  by  the 
extremely  high  rates  exacted  by  local  bankers,  have  con- 
tributed toward  the  process  of  relaxation,  but  the  movement  of 
relief  has  gone  on  much  more  rapidly  than  most  authorities  had 
expected.  The  heavy  loans  by  foreign  bankers  have  been  the  most 
conspicuous  factor  of  the  week.  These  credits  simply  represent 
the  shifting  of  capital  from  Europe  to  this  country  as  the  more 
profitable  field  of  employment.  In  their  practical  effect  they  re- 
lease a  certain  portion  of  the  outstanding  loans  of  the  New  York 
hanks,  and  by  permitting  a  corresponding  decrease  in  liabilities, 
provide  a  direct  means  for  the  increase  of  surplus  reserve.  Last 
Saturday's  $23,000,000  reduction  in  the  local  loan  account  was 
chiefly  brought  about  in  this  way.  At  the  same  time  this  was  not 
the  only  influence  bearing  upon  the  loan  movement.  The  com- 
pletion of  a  number  of  syndicate  transactions,  requiring  the  tem- 
porary use  of  bank  funds,  had  a  good  deal  to  do  with  the  result, 
and  speculative  liquidation  on  the  Stock  Exchange  was  another 
although  a  minor  influence.  A  great  deal  of  pessimistic  comment 
has  been  based  upon  the  claim  that  in  accepting  the  assistance  of 
foreign  capital  so  freely  our  market  has  merely  been  shifting  its 
troubles  of  to-day  upon  the  shoulders  of  to-morrorw.  The  truth 
is,  of  course,  that  with  normal  supplies  of  grain  and  cotton  avail- 
able for  export,  which  we  did  not  have  a  year  ago,  we  shall  have 
the  means  in  three  months'  time  to  liquidate  our  foreign  obliga- 
tions that  we  do  not  possess  now.  Considering  only  the  imme- 
diate outlook  the  extension  of  European  credit  has  greatly 
hastened  the  work  of  relief,  which  given  time  would  have  been 
afforded  from  domestic  quarters.  The  immediate  effect  of  the 
high  money  rates  prevailing  a  week  ago  was  to  raise  New  York 
bills  of  exchange  at  Chicago  and  other  interior  centers'  to  a  high 
premium,  and  thereby  increase  the  flow  of  currency  towards  this 
center.  This  will  probably  show  itself  more  largely  in  gains  in 
cash  holdings  in  the  next  one  or  two  bank  statements. 

'Money  on  call  at  the  Stock  Exchange  has  fallen  to  the  normal 
level  of  5  per  cent.  Time  money  is  also  decidedly  easier,  with 
4^4@5  per  cent  quoted  for  all  periods  up  to  six  months. 

The  Stock  Harket 

The  week's  dealings  in  the  general  stock  market  have  reflected 
a  very  positive  divergence  of  speculative  opinion  upon  the  situa- 
tion. There  is  no  doubt  that  the  decision  of  the  coal  miners  to 
strike  came  as  a  very  unpleasant  surprise  to  a  large  contingent 
active  in  the  market,  including  particularly  the  following  of  the 
Western  operators.  The  indications  are  that  these  speculators  sud- 
denly closed  out  their  commitments  for  the  rise,  and  started  out 
upon  a  campaign  on  the  short  side.  This  change  of  front,  com- 
bined with  the  liquidation  of  the  rank  and  file  of  small  dealers  on 
margin,  caused  a  general  decline  in  prices  at  the  close  of  last  week. 
But  the  downward  movement  was  abruptly  brought  to  a  halt  on 
Monday  by  the  evidence  that  the  actual  selling  had  been  ex- 
hausted. When  the  professional  coterie  endeavored  to  cover 
their  short  contracts  they  found  only  a  scant  supply  of  stocks 
available  for  the  purpose,  and  in  bidding  up  prices  to  bring  out 
the  necessary  offerings  the  greater  part  of  the  previous  losses 
were  retraced.  With  the  exception  of  the  coal  strike  uncertainty, 
the  general  outlook  has  unquestionably  improved,  as  compared 
with  a  week  ago.  The  improvement  in  the  money  market  posi- 
tion, which  was  a  very  important  factor  in  speculative  calculations, 
has  already  been  described  in  detail.  In  addition  to  this  the  news 
from  the  crop  regions  has,  for  the  most  part,  been  highly  favor- 
able. The  heavy  rains  of  the  last  fortnight  in  the  Southwest  have 
materially  bettered  the  condition  of  the  winter  wheat,  while  they 
have  given  an  excellent  start  to  the  corn  crop.  In  the  North- 
western spring  wheat  territory  the  development  is  less  favorable, 
an  excessive  rainfall  having  reduced  the  acreage  planted  to  a  con- 
siderable extent.  Railway  earnings  continue  to  show  up  magnifi- 
cently, and  reports  from  the  leading  industries,  despite  the  coal 
strike,  are  distinctly  encouraging.  The  chances  are,  however,  that 
until  the  termination  of  the  coal  troubles  is  nearer  in  view  and 
until  the  harvests  are  further  along  toward  maturity,  that  the  stock 
market  will  continue  somewhat  narrow,  with  no  very  large 
fluctuations. 

The  local  traction  group  has  not  been  active  in  the  week's  trad- 
ing.   Following  closely  the  course  of  the  general  list,  these  stocks 


fell  off  sharply  towards  the  end  of  last  week,  and  have  regained 
their  lost  ground  during  the  last  two  days.  Brooklyn  Rapid 
Transit  was  not  affected  by  the  poor  earnings'  statement  sub- 
mitted yesterday  for  the  March  quarter.  Emphasis  is  laid  on  the 
point  that  the  decrease  in  net  earnings  is  due  wholly  to  the  policy 
of  the  new  management  in  charging  up  improvements  to  operat- 
ing expense,  and  a  good  deal  is  heard  about  big  gains  in 
traffic  during  the  present  quarter.  But  the  real  reason  for  the 
steadiness  of  the  stock,  as  well-informed  people  are  beginning  to 
appreciate,  is  that  the  supply  rests  in  the  hands  of  people  who  are 
indifferent  to  present  results,  and  are  looking  wholly  to  the 
future.  The  pressure  upon  Metropolitan  shares  appear  to  have 
ceased,  for  the  present  at  least.  In  Manhattan  the  week's  buying 
and  selling  have  alike  come  seemingly  from  scattered  sources. 

Philadelphia 

Dealings  in  traction  stocks  on  the  Philadelphia  Exchange  have 
been  unusually  light  during  the  last  week  and  scarcely  anything 
worth  recording  has  occurred.  Whatever  interest  there  was  at 
all  centered  in  the  Union  Traction  movement  The  lease  of  the 
company  to  the  Philadelphia  Rapid  Transit  was  officially  ratified 
on  Monday  and  will  become  operative  on  July  1.  In  the  mean- 
time the  market  for  the  stock  has  apparently  "discounted"  all 
there  is  at  present  in  the  way  of  speculative  consequences  from 
the  deal.  The  shares  are  now  being  dealt  in  "ex"  the  rights  to 
subscribe  to  the  new  stock.  These  rights,  or  warrants,  are  quoted 
in  the  market  at  4,  a  decline  of  two  points  as  compared  with  ten 
days  ago.  The  final  quotation  for  Union  Traction  stock  ex-rights 
yesterday  was  41,  which,  allowing  for  the  value  of  the  rights  on  a 
$50  par,  would  make  the  total  cash  value  43.  This  means  a  loss 
of  a  half  point  from  the  quotations  of  a  week  ago.  The  only  other 
transactions  for  the  week  were  a  few  sales  of  Philadelphia  Trac- 
tion at  97%,  American  Railways  at  4634.  Fairmount  Park  Trans- 
portation at  23,  Germantown  Passenger  at  148  and  Railways 
Company  General  at  5.  As  compared  with  the  trading  in  stocks, 
that  in  bonds  has  been  comparatively  active.  Consolidated  Trac- 
tion of  New  Jersey  5s,  after  an  advance  to  1 1 2  '  y ,  fell  back  to  112 
Indianapolis  Railway  4s  rose  to  87  and  then  reacted  to  86y2,  and 
Electric-People's  Traction  4s,  after  selling  as  high  as  99,  dropped 
off  to  gSy.  Other  transactions  included  People's  Passenger  4s 
at  io6j<2,  Citizens'  Passenger  of  Indianapolis  5s  at  10954  and 
Newark  Passenger  5s  at  118*4. 

Chicago 

The  market  for  Chicago  surface  line  stocks  during  the  week 
has  been  generally  dull  and  reactionary.  Union  Traction  com- 
mon is  down  more  than  a  point,  from  20  to  18^,  and  the  pre- 
ferred two  points,  from  54  to  52.  Largely  this  is  the  natural  effect 
of  speculative  profit-taking,  induced  by  the  feeling  that  the  re- 
cent advance  measured  very  generously  the  improvement  that 
has  recently  taken  place  in  the  company's  earnings.  The  litiga- 
tion over  the  ninety-nine  year  franchise  matter  is  back  in  the 
federal  courts  again,  and  officials  of  the  lines  are  hopeful  of  a 
favorable  decision.  Both  the  Union  Traction  and  the  City  Rail- 
way have  in  mind  extensive  improvements  as  soon  as  the  con- 
tinuity of  their  franchihse  is  established.  West  Chicago  shares  on 
a  few  scattered  sales  went  down  from  98  to  95,  and  City  Railway 
fell  to  206  bid.  Elevated  stocks  were  irregular,  with  Lake  Street 
up  a  point  to  14  and  Metropolitan  common  down  from  40  to  39. 
The  effort  to  form  a  union  among  employees  of  the  surface  lines 
is  not  as  yet  taken  very  seriously. 

Other  Traction  Securities 

The  week  has  witnessed  a  decided  revival  of  activity  in  Massa- 
chusetts Electric  securities.  The  common  stock,  which  sold  at  43 
a  week  ago,  advanced  on  heavy  buying  to  4$H.  but  at  the  higher 
level  long  stock  came  out  in  quantity  and  the  price  sank  back  to 
44z/2-  On  moderate  dealings  the  preferred  rose  from  96*54  to  97^- 
A  few  sales  of  Boston  Elevated  were  reported  at  164  and  163, 
of  West  End  preferred  at  115  and  the  common  at  86.  In  the 
Baltimore  market,  interest  centers  chiefly  around  the  United  Rail- 
way income  bonds,  because  of  the  well-defined  report  that  a  cou- 
pon will  be  paid  on  this  issue  in  June.  There  appears  to  be  little 
doubt  that  the  company's  earnings  are  in  a  condition  to  justify 
such  a  payment.  The  bonds  referred  to  have  reacted  fractionally 
during  the  week  to  7iT4,  and,  moving  sympathetically,  the  general 
mortgage  bonds  are  down  from  gsVs  to  95  and  the  stock  from  i6l/> 
to  i6l4-  Other  Baltimore  sales  comprise  City  Railway  of  New- 
port News  5s  at  97,  Norfolk  Railway  &  Lighting  5s  at  95  and  94 
(both  of  which  are  associated  with  the  extensive  consolidation  in 
that  territory)  and  Lexington  Railway  5s  at  102T4.  North  Jersey 
Traction  is  up  a  point  on  the  bid  price  at  28.    No  change  is  re- 


646 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.    No.  21. 


ported  in  Columbus  Street  Railway,  which  is  quoted  around  52% 
for  the  common  and  107*4  for  the  preferred.  The  active  demand 
for  Louisville  Street  Railway  continues.  At  last  accounts,  al- 
though the  bids  were  raised  to  125  for  the  common  shares,  they 
failed  to  attract  any  further  offerings.  St.  Louis  Transit,  on  more 
active  trading,  went  up  a  point  to  32.  Interest  in  the  San  Fran- 
cisco securities  dealt  in  on  the  New  York  curb  has  subsided.  A 
hundred  shares  of  the  preferred  sold  yesterday  at  59%,  which  is 
a  half  point  advance  over  the  figure  of  a  week  ago.  Quotations 
on  the  lest  of  the  shares,  however,  are  unchanged.  One  of  the 
quietest  weeks  on  record  on  the  Cleveland  Stock  Exchange,  so 
far  as  traction  stocks  were  concerned.  Small  blocks  of  Detroit 
United,  Western  Ohio  and  Southern  Ohio  changed  hands  at 
stationary  prices.  Monday  200  shares  Detroit  United  sold  at  70%, 
a  drop  of  one  point  from  last  sale. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
May  13    May  20 

American  Railways  Company                                                     4G  46 

Boston  Elevated                                                                       164  163 

Brooklyn  R.  T                                                                              65%  65% 

Chicago  City                                                                            215  206 

Chicago  Union  Tr.  (common)                                                       19%  18% 

Chicago  Union  Tr.  (preferred)                                                      54  52 

Cleveland  City    106% 

Cleveland  &  Eastern                                                                  30  a30 

Cleveland  Electric    a83% 

Columbus  (common)                                                                      52%  52% 

Columbus  (preferred)                                                                107y2  107% 

Consolidated  Traction  of  N.  J                                                       69%  69% 

Consolidated  Traction  of  N.  J.  5s                                                 112  111% 

Detroit  United                                                                           70%  70% 

Electric-People's  Traction  (Philadelphia)  4s                                  98%  98y2 

Elgin,  Aurora  &  Southern                                                             36  38 

Indianapolis  Street  Railway  4s                                                      86%  86y2 

Lake  Street  Elevated                                                                 13  12% 

Manhattan  Ry                                                                              131%  131% 

Massachusetts  Elec.  Cos.  (common)                                             43  44 

Massachusetts  Elec.  Cos.  (preferred)                                            96%  97 

Metropolitan  Elevated,  Chicago  (common)                                    39  38y2 

Metropolitan  Elevated,  Chicago                                                    90%  89y2 

Metropolitan  Street                                                                       147%  148% 

New  Orleans  (common)  ...v                                                      33%  33 

New  Orleans  (preferred)                                                               112  112 

North  American                                                                       122  120 

Northern  Ohio  Traction  (common)                                                 33  30 

Northern  Ohio  Traction  (preferred)                                               83%  a85 

North  Jersey                                                                                  27  28 

Northwestern  Elevated,  Chicago  (common)                                 a38  a38 

Northwestern  Elevated,  Chicago  (preferred)   a85y2 

Philadelphia  Traction                                                                     97%  97% 

St.  Louis  Transit  Co.  (common)                                                   30%  31>/2 

South  Side  Elevated  (Chicago)  all5  all5 

Southern  Ohio  Traction                                                                  65%  65% 

Syracuse  (common)                                                                        24  22 

Syracuse  (preferred)                                                                       62  64 

Third  Ave  130  130 

Toledo  Railway  &  Light                                                               20  18 

Twin  City,  Minneapolis  (common)                                              118V4  118 

United  Railways,  St.  Louis  (preferred)                                         S4  S4% 

United  Railways,  St.  Louis,  4s                                                    87%  87% 

Union  Traction  (Philadelphia)                                                      43y2  b41 

Western  Ohio  Ry   a22 


*  Ex-dividend.     t  Last  sale,    (a)  Asked.     (b)  Ex-rights. 

Iron  and  Steel 

The  scarcity  of  all  classes  of  iron,  from  raw  material  to  the  fin- 
ished product,  continues  to  be  a  very  pronounced  feature.  With 
production  of  pig  iron  proceeding  at  the  rate  of  18,000,000  tons 
yearly — which  exceeds  any  previous  high  level — furnace  stocks  are 
reported  down  to  less  than  64.000  tons,  or  barely  two  days'  sup- 
ply. Some  mills  which  make  the  intermediate  and  finished  articles, 
have  had  to  suspend  on  account  of  the  lack  of  raw  material,  while 
relief  is  being  sought  more  and  more  in  all  branches,  through  im- 
ports from  abroad.  Foreign-made  steel  billets  "ex-ship"  are  quoted 
at  $30  to  $30.50  a  ton,  or  $2  less  than  the  domestic  price.  It  looks, 
though,  as  if  the  present  high  premiums  for  early  delivery  will  have 
to  be  paid  for  some  time.  Quotations  are  $21.50  to  $22  for  Bessemer 
pig  iron,  $33  to  $34  for  steel  billets,  $28  nominal  for  steel  rails,  and 
$33  t°  $33'5°  f°r  girder  rails  at  mill. 

rietal 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 
I2l4  cents  and  12V2  cents;  tin,  30T's  cents  and  30 cents;  lead,  4l/& 
cents,  and  spelter,  4.45  cents. 


DENVER,  COLO.— It  is  said  that  over  78  per  cent  of  the  stock  of  the  Den- 
ver City  Tramway  Company  has  been  turned  in  under  the  plan  for  the  merg- 
ing of  the  company  with  the  Denver  &  Northwestern  Railway  Company. 
Under  this  plan  stockholders  may  take  cash  par  value  for  the  stock  turned  in 
before  June  2,  or  they  may  take  for  every  $500  of  stock  an  equal  amount  of 
thirty-year  5  per  cent  first  and  collateral  mortgage  bonds  and  $125  of  stock  of 
the  Denver  &  Northwestern  Railway.  By  this  plan  Denver  &  Northwestern 
constitutes  itself  a  holding  company,  issuing  $6,000,000  bonds  to  take  up  the 
$5,000,000  stock  of  the  Denver  City  Tramway. 

EAST  ST.  LOUIS,  ILL.— The  $5,000,000  bond  issue  covering  the  East  Side 
and  the  Eads  Bridge  Electric  Railways  has  been  over  subscribed,  and  sub- 
scriptions sold  in  St.  Louis  last  week  at  a  premium  of  5  per  cent.  Messrs. 
Clark  &  Company,  of  Philadelphia  and  New  York,  it  will  be  recalled,  ac- 
quired all  of  the  properties  mentioned  about  three  months  ago,  and  at  that 
time  announced  that  the  lines  would  be  operated  as  a  whole,  or  constitute 
one  system  under  one  management.  In  other  words,  having  acquired  all  of 
the  lines,  they  would  be  consolidated,  and  they  have  since  been  operated  in 
that  manner.  The  purchase  of  the  Clarks  represented  an  outlay  of  about 
$4,000,000,  according  to  Mr.  Clark,  at  the  time  of  the  purchase.  A  bond 
issue  of  $5,000,000  was  decided  upon  covering  all  of  the  properties,  and  sub- 
scriptions foi  the  same  have  been  received  in  four  cities,  $1,000,000  being 
allotted  to  St.  Louis.  The  bulk  of  the  remainder  was  subscribed  in  New 
York  and  Philadelphia,  though  some  were  also  received  in  Chicago  and 
Louisville.  The  bonds  are  of  the  denomination  of  $1,000,  with  interest  at 
5  per  cent,  payable  semi-annually.  The  separate  corporations  are  maintained 
for  the  present,  and  on  last  Tuesday  the  St.  Louis  &  East  St.  Louis  Electric 
Railway  Company,  commonly  known  as  the  Bridge  Road,  increased  its  capital 
stock  from  $200,000  to  $500,000.  The  funds  thus  acquired  will  be  used  in  im- 
provements and  extensions. 

CHICAGO,  ILL. — The  Chicago  Electric  Traction  Company  reports  earnings 
as  follows: 

Quarter  ending  March  1902. 

Gross  receipts    $18,464 

Operating  expenses    14,368 

Earnings  from  operation   $4,096 

Receipts  from  other  sources   870 

Gross  income    $4,966 

General  expenses  and  maintenance   6,916 

Net  earnings    *$1,950 

*Deticit. 

WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany has  called  in  $200,000  of  the  bonds  of  the  Worcester  &  Suburban  Street 
Railway  Company.  They  are  twenty-year  bonds,  paying  5  per  cent  and  were 
issued  in  1895,  with  a  provision  for  their  retirement  after  May  1,  1900. 

BOSTON,  MASS.— The  West  End  Street  Railway  Company  has  presented 
to  the  Railroad  Commissioners  a  petition  asking  for  authority  to  make  a  new 
bond  issue  amounting  to  $300,000.  it  proposed  that  the  bonds  be  dated  Aug. 
1,  1900,  payable  in  fifteen  years,  with  interest  at  4  per  cent,  payable  semi-aii- 
nually.  The  date  and  terms  would  make  the  bonds  fall  due  at  the  same  time 
as  a  lot  of  bonds  previously  issued.  The  new  bonds  will  be  used  to  retire  an 
outstanding  issue  of  bonds  bearing  interest  at  5  per  cent. 

DETROIT,  MICH. — The  Detroit  United  Railway  Company  reports  earnings 
as  follows: 

April  1902.  1901. 

Gross  earnings    $258,051  $226,627 

Operating  expenses  and  taxes   150,719  131,888 

Net  earnings                                                                $107,332  $94,739 

From  January  1  to  April  '10 — 

Gross  earnings   $1,009,536  $870,359 

Operating  expenses  and  taxes                                               586,374  497,630 

Net  earnings    $423,162  $372,729 

MINNEAPOLIS,  MINN.— Stockholders  of  the  Twin  City  Rapid  Transit 
Company  have  been  notified  of  the  increase  in  the  issue  of  common  stock, 
which  was  voted  upon  at  the  annual  meeting  May  6  and  approved  by  the 
directors  of  the  company  the  same  day.  This  stock  may  be  subscribed  to  by 
holders  of  common  stock  to  the  amount  of  10  per  cent  of  their  holdings;  the 
price  to  be  $100  per  share.  Warrants  for  the  right  to  subscribe  to  this  stock 
wiil  be  issued  to  common  stockholders  of  record  at  3  p.  m.,  June  2,  1902. 
The  common  stock  already  issued  amounts  to  $15,010,000.  This  stock  may 
be  subscribed  to  any  time  between  June  5  and  July  1,  1902. 

ST.  LOUIS,  MO.— The  St.  Louis  &  East  St.  Louis  Electric  Railway  Com- 
pany has  filed  with  the  Recorder  of  Deeds  notice  of  an  increase  of  its 
capital  stock  from  $250,000  to  $500,000. 

ST.  LOUIS,  MO. — The  St.  Louis  Transit  Company's  gross  earnings  for  the 
month  of  April  were  $509,609,  as  compared  with  $464,454  in  the  corresponding 
month  of  last  year.  The  total  gross  earnings  from  Jan.  1  to  May  1  of  this 
year  were  $1,889,860,  as  against  $1,767,676  for  the  corresponding  four  months 
of  1901. 

MANCHESTER,  N.  H.— It  is  reported  that  the  New  Hampshire  Traction 
Company,  incorporated  in  1901  to  take  over  the  Exeter,  Hampton  &  Amesbury 
Street  Railway  and  its  leased  lines,  also  the  Haverhill,  Plaistow  &  Newton 
Street  Railway,  seeks  control  of  all  the  street  railways  in  southern  N«w 
Hampshire  as  far  north  as  Portsmouth  and  south  to  Lowell,  Lawrence  and 
Hudson,  Mass.  The  fact  that  Howard  Abel,  formerly  prominently  identified 
with  C.  T.  Yerkes  in  his  Chicago  and  London  enterprises,  is  president  of  the 
company  tends  to  confirm  the  belief  that  the  company  will  eventually  operate 
on  a  large  scale. 
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BINGIIAMTON,  N.  Y.— The  Binghamton  Railway  Company  reports  earn- 
ings as  ionows: 

Quarter  ending  March  31                                                   1902  1901. 

Gross  earnings   $41,574  $39,303 

Operating  expenses                                                                29,094  26,340 

learnings  from  operation    $12,480  $12,963 

Other  income                                                                             656  559 

Gross  income    $13,136  13,522 

Fixed  charges                                                                    17,608  15,758 

Net  earnings    *$4,472-  *$2,23fi 


*  Deficit. 

SYRACUSE,  N.  Y. — The  Syracuse  Rapid  Transit  Railway  Company  re- 
ports earnings  as  follows: 

Quarter  ending  March  31  1902  1901 

Gross  earnings    $170,333  $153,499 

Operating  expenses    97,272  86,200 

Net  earnings  f:om  operation  $73,061  $67,299 

Other  income   .'.  ....         1,640  1,543 

Gross  income   $74,701  $68,842 

Fixed  charges   .   57,075  55,850 

Net  earnings    $17,626  $12,992 

BROOKLYN,  N.  Y. — The  Brooklyn  Heights  Railroad  Company  reports 

earnings  as  follows: 
Quarter  ending  March  31  1902  1901 

Gross  receipts    $2,625,590  $2,650,235 

Operating  expenses    1,979,661  1,776,216 

Earnings  from  operation    $645,929  $S74,019 

Gross  income    67,371  65,463 

Receipts  from  other  sources   $713,300  $939,482 

Fixed  charges    1,061,766  1,144,420 

Net  earnings    *$34S,466  *$204,938 

*  Deficit. 

STATEN  ISLAND,  N.  Y.— At  the  request  of  the  holders  ot  a  large  majority 
of  the  bonds  and  stocks  of  the  Staten  Island  Electric  Railroad  Company  and 
allied  corporations,  William  Lanman  Bull,  R.  Somers  Hays,  John  Greenough 
and  Walter  G.  Oakman  have  consented  to  act  as  a  committee  for  the  con- 
solidation and  reorganization  of  the  Staten  Island  Electric  Railroad  Company, 
New  York  &  Staten  Island  Electric  Company,  Richmond  Borough  Company, 
New  Jersey  &  Staten  Island  Ferry  Company,  New  York  Investment  &  Im- 
provement Company,  and  Richmond  County  Power  Company.  A  plan  for 
the  consolidation  and  reorganization  has  been  adopted,  signed  by  the  com- 
mittee and  lodged  with  the  Guaranty  Trust  Company  as  depositary  and  is 
part  of  an  agreement.  Holders  in  majorities  in  value  of  the  mortgage  bonds 
and  stocks  have  deposited  their  securities,  and  the  committee  has  declared 
the  plan  operative  and  is  now  engaged  in  carrying  it  out. 

STATEN  ISLAND,  N.  Y. — The  Staten  Island  Rapid  Transit  Company  re- 
ports earnings  as  follows: 

Quarter  ending  March  31  1902.  1901. 

Gross  earnings    $130,686  $112,570 

Operating  expenses    79,630  69,077 

Earnings  from  operations   $51,056  $43,493 

Receipts  from  other  sources   4,639  13,453 

Gross  income    $55,695  56,946 

Fixed  charges    50,349  47,349 

Net  earnings                                                                   $4,346  $9,597 

The  general  balance  sheet  shows  cash  on  hand  £67,390  and  a  profit  and  loss 
surplus  of  $110,692. 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

February                                                                          1902.  1901. 

Gross  receipts   ;    $861,696  $843,394 

Expenses,  including  taxes                                                    716,432  584,461 

Net  receipts                                                                $145,264  $258,933 

Eight  months  ending  February  28 — 

Gross  receipts   $8,395,448  $7,899,100 

Expenses,  including  taxes                                              6,016,664  5,150,406 

Net  receipts   $2,378,784  $2,748,694 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

March  1902.  1901. 

Gross  earnings   $1,030,917  $955,503 

Expenses  and  taxes  '   768,347  714,044 

Net'  earnings                                                                $262,570  $241,459 

From  July  1  to  March  31— 

Gross  earnings   :  $9,426,365  $8,854,604 

Kxpenses  and  taxes                                                       6,784,899  5,864,450 

Net  earnings  $2,641,466  $2,990,154 


NEW  YORK  N.  Y. — The  Manhattan  Railway  Company  reports  earnings  as 
follows: 

Quarter  ending  March  31  1902.  1901. 

Gross  earnings   $2,878,236  $2,502,043 

Operating  expenses  and  taxes   1,400,378  1,348,130 

Net  earnings   $1,477,858  $1,153,907 

Other  income    121,937  200,287 

Total  income   $1,599,795  $1,354,194 

Fixed  charges    658,336  653,357 

Balance    $941,460  $700,837 

Dividends    480,000  480,000 

Surplus                                                                        $461,460  $220,837 

Passengers  carried                                                            58,037,249  50,448,918 

From  July  1  to  March  31— 

Gross  earnings   $7,808,661  $6,917,680 

Operating  expenses  and  taxes                                           4,117,478  3,925,544 

Net  earnings    $3,691,183  $2,992,136 

Other  income    514,511  595,211 

Total  income   $4,205,694  $3,587,347 

Fixed  charges    2,043,871  2,030,138 

Balance   $2,161,823  $1,557,209 

Dividends    1,440,000  1,440,000 

Surplus                                                                        $721,823  $117,209 

Passengers  carried   157,560,097  139,569,870 

ROCHESTER,  N.  Y. — The  Rochester  Railway  Company  reports  earnings 
as  follows: 

Quarter  ending  March  31                                               1902.  1901. 

Gross  earnings                                                                 $264,659  $244,433 

Operation  expenses                                                                146,932  161,882 

Earnings  from  operation   $117,727  $82,551 

Receipts  from  other  sources   1,771 

Gross  income    $117,727  $84,322 

Fixed  charges    74,374  71,589 

Net  earnings    $43,353  $12,733 

LIMA,  OHIO.— The  Lima  Electric  Railway  &  Light  Company  has  increased 
its  capital  stock  from  $500,000  to  $850,000. 

AKRON,  OHIO. — The  Canton-Akron  Railway  Company  has  executed  a 
mortgage  for  $2,000,000  to  the  Knickerbocker  Trust  Company.  A  mortgage 
for  $1,000,000,  given  a  few  months  ago,  was  cancelled.  Of  the  amount,  $850,000 
is  reserved  to  retire  the  bonds  of  the  Canton-Massillon  Company,  now  owned 
by  the  same  people,  and  $400,000  will  be  reserved  for  future  improvements. 
The  balance  will  be  used  for  placing  the  road  in  operation.  The  bonds  are 
for  twenty  years  at  5  per  cent. 

CINCINNATI,  OHIO.— A  trust  deed  given  to  the  Cincinnati  Trust  Com- 
pany by  the  Rapid  Railway  Company  has  been  filed  for  record.  It  covers  a 
bond  issue  of  $700,000,  which  money  is  to  be  used  in  the  construction  of  the 
road.  The  issue  is  divided  in  400  bonds~of  $1,000  denomination  and  600  of  $500 
denomination,  all  bearing  5  per  cent  interest  and  payable  within  twenty-five 
years. 

PITTSBURGH,  PA.— Bonds  to  the  amount  of  $2,500,000  will  be  issued  by 
the  Pinion  Trust  Company,  of  Pittsburgh,  for  the  Pittsburgh  &  Charleroi 
Railway.  The  road,  according  to  the  agreement  entered  into  last  year  between 
the  Mellon  interests  and  the  Pittsburgh  Railways  Company,  will  be  leased 
to  the  Pittsburgh  Railways  Company  for  999  years  as  soon  as  it  is  completed. 

PHILADELPHIA,  PA.— The  lease  of  the  Union  Traction  Company  to  the 
Rapid  Transit  Company  was  executed  May  19,  when  John  B.  Parsons,  presi- 
dent, and  J.  B.  Selfridge,  secretary,  of  the  Union  Traction  Company,  and  W. 
T.  C.  Sanders,  president,  and  J.  Edward  Ryan,  secretary,  of  the  Philadelphia 
Rapid  Transit  Company,  fixed  their  signatures  to  the  instrument.  Prior  to 
the  execution  of  the  lease  John  M.  Mack  was  elected  director  of  the  Union 
Traction  Company  to  fill  the  vacancy  made  by  the  resignation  of  Thomas 
Dolan. 

WEST  CHESTER,  PA.— A  meeting  of  the  stockholders  of  the  West  Chester 
Street  Railway  Company  is  to  be  held  July  15  to  vote  on  a  plan  to  increase 
the  capital  stock  of  the  company  from  $60,000  to  $1,000,000,  also  to  increase  the 
bonded  indebtedness  from  $30,000  to  $1,000,000. 

AUSTIN,  TEX.— The  Austin  Rapid  Transit  Railway  Company,  which  for 
the  past  several  years  has  been  in  the  hands  of  a  receiver,  Major  Ira  H. 
Evans,  has  been  sold  at  foreclosure  to  F.  H.  Watriss,  of  New  York,  presi- 
dent of  the  company,  for  $100,000,  which  amount,  in  accordance  with  an  order 
of  the  court,  was  the  minimum  price  placed  on  the  road.  As  soon  as  the 
sale  is  confirmed  by  the  court  it  is  the  purpose  of  the  company  to  reorganize. 

SEATTLE,  WASH.— The  Boston  News  Bureau  publishes  the  following 
report  of  the  earnings  of  the  Seattle  Electric  Company: 

1902  1901 

Gross  receipts    $1,383,286  $1,132,024 

Net  earnings   :   531,682  290,223 

Fixed  charges   247,825  209,510 

Surplus    283,857  80,713 

HULL,  QUE.— The  Hull  Electric  Railway,  which  was  included  in  the 
purchase  of  the  Ottawa,  Northern  &  Western  Railway  system  by  the 
Canadian  Pacific  Railway  Company,  is  to  be  sold  to  a  syndicate  of  Canadian 
Pacific  stockholders,  but  will  not  be  operated  in  conjunction  with  tin- 
Canadian  Pacific  Railway. 
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Tinti™  -These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The^abU °sh™d be fused  Id  connection  witfi  our  Financial  Supplement  "American  Street  Railway  Investments,''  which  contains  the  «Per»"nf 
reports to  the lends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  h;  h.l„ 

t  Deficit.   


BROOKLYN,  N.  ¥. 
Brooklyn  B.  T.  Co 


BUFFALO,  N.  Y. 
International  Tr.  Co 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Klec.  By.  Co  


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern..  1  m.,  Feb.  '08 

12  Dec.  '01 
12  '•      "  '00 


Cleveland,    Elyria  & 
Western 


Cleveland,  Painesville 
A  Eastern  


DENVER,  COL. 
Denver  City  Tramway 

Co  ---- 


DETROIT,  MICH. 
Detroit  United  Ry. 


Detroit  and  Port  Hu-  1  m 
ion  Shore  Line 
( Bapid  Ry.  System) 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Southern  Tr.  


I  m.,  Mar. 

3  " 
8  " 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt.  Co  


MINNEAPOLIS.MINN 
Twin  City  R.  T.  Co... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co.. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co. 


Period 


1  m. 

I  " 

II  " 
1  " 


Apl. 


1  m.,  Apl.  '02 

1  "  "  '01 

12  "  "  '02 
12 01 


1  m. 
1  " 
4  " 
4  " 


1  m. 
1  " 
4  " 
4  " 


1  m 
1  " 

3  " 
3  " 


1  m. 
1  " 


3  m. 
3  " 
12  " 
12  " 


Apl.  '02 

"  '01 

i.  -02 

"  '01 


Apl.  '02 
"  '01 
"  '02 
"  '01 


Mar.  'C 


Mar.  'Vii 
"  '01 
"  '02 
"  '01 


Dec.  '01 
"  '00 
Sept.  01 


00  9,950,735 


3  m.,  Dec.  '01 
3  "  "  '00 
12"  June '01 
12 00 


1  m. 
1  " 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railways  . 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SCHENECTADY,  N.  Y. 
Schenectady  Ry.  Co. 

SYRACUSE,  N.  Y. 
Syracuse  B.  T.  Co.. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


W.  NEW  BRIGHTON. 
S.  I. 

Staten  Island  Ry  


1  m.,  Dec 
1  " 
9  " 


Mar. 


1  m. 

10  " 
10  " 

1  m 
1  " 
12" 
12" 

1  m. 
1  " 


1  m.,  Oct. 


41,140 
33,212 
111,261 

94,763 


29,642 
26,613 
344,136 
300,962 


27,774 
23,530 
353,144 
303,704 


9.942 
9,496 
29,188 
26,19r 


206,049 
184,210 
833,54' 
728,083 


279,393 
242,214 
796,322 
694,06' 


154,390 
144,794 
1,079,110 
1,012.816 


3.038,435 
2,728,598 
10,455,872 


v  p. 
a.  x 
OW 


3,887,936 
3,786,030 
14,720,76: 
14,437,134 


15,245 
14,405 
186,365 
166,757 


6,395 
5,999 
26.723 
25,136 


99,154 
96,099 
401,276 
397,530 


127,960 
115,""" 
380,651 
337,581 


&3,850 
93,272 
679,459 
052,921 


1,404,971 
1,340,696 
5,328,649 
5,195,312 


1,723,972 
1,699,649 
6,755,131 
6,631,254 


17,193 
11,974 
43,375 
35,141 


10,04 
8,328 
146,462 
108,236 


12,529 
9,125 
166,779 
136,946 


3,547 
3,49' 
12,465 
11,056 


106,893 
88,111 
4«,271 
331,158 


151.423 
126,317 
415,670 
356,485 


70,540 
51,521 
399,652 
359,895 


1,633,465 
1,387,902 
5,127,223 
4,75o,423 


2,143,964 
2,086,381 
,965,636 
7,805,880 


■3  £ 

w  o 


9,612 
9,105 

28,839 
27,286 


8,333 
8,333 
91,667 
91,66: 


7,500 
7,500 
90,000 
90,000 


2,335 
1,998 


7,ko: 


64,108 
60,483 
257,901 
241,163 


7,581 
2.869 
14,536 
7,854 


1,713 
t5 
56,795 
16,569 


5,029 
1,625 
76,779 
46,946 


1.211 
1,499 

3,569 
3,249 


42,785 
27,629 
174,370 
89,989 


58,517  92,906 

53,763  72,552 

175.550  240.120 

159,793  196,692 


10" 
10" 


3  m. 
3  " 


1  m. 

1  " 
9  " 


3  m. 
3  " 


Apl.  '02 

"  '01 

"  '02 

"  '01 

Sept.  '01 
"  *00 
"  '01 
"  '00 

,  Mar.  '02 
"  '01 
"  '02 
"  '01 

'01 
'00 
'01 

'00 


Dec.  '01 
"  '00 

Mar.  '02 
•'  '01 
"  '02 
"  '01 

Mar.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 


Mar.  '02 
"  '01 


3,994 
3,835 
41,735 
39,270 


304,669 
277,439 
2,649,656 
2,471,696 


79,619 
64,339 
810.663 
691,399 

20,991 
20,727 
218,569 
203,05' 


2,411 

2,043 
21  611 
19,276 


140,941 
109.069 
1.145,651 


15,848 
9,288 
106,234 
64,363 


753,135 
749.857 
2,6153,132 
2,688,644 


1,151,140 
1,138,467 
4,534,068 
4,445,720 


1,584  1,146 

1,79.  1,187 

20,124  12,343 

19,994  11,068 


163,728 
168,37d 
1 ,503,905 
1,013,240  1,458,456 


15,669 
10,770 
139,542 
108,198 


91,759  47,468 

87,075  55,583 

264,660  146,932 

246,054  161,8: 


2,638 
48,781 
507,989 
504,852 

84,061 
30,876 

60,253 
55,101 
518,644 
459,972 

111,174 

98,749 
325,238 
288,960 
1,311,084 
1,182,517 


38,189 

35,897 


29,300 
34,787 
295,079 
298,122 

46,949 
14,51? 

33,60: 
30,206 
285,559 
252,436 

53,151 
46,04' 

163.442 

141,1 

*  636,407 

*  616,945 


54,692 
42,234 
293,418 
295,532 


880,329 
638,045 
444,091 
2,066,779 


992,824 
947,914 
3,431,567 
3,360,160 


5,322 
9,957 
79,027 
94,859 

44,292 
31,492 
117,728 
84,177 

ad( 26661 
13.993 
212,910 
206,730 

37,112 
16,359 

26,646 
24,895 
233,085 
207,536 

58,024 
52,701 
161,796 
147,333 
674,677 
565,572 


46,906 
38,288 


t  8.717 
t  2,391 


91,548 
89,807 
807,667 
799,704 


3,196 
3.843 
38,618 
37,608 

24,851 
24,278 
74,375 
72,694 


13,454 


19,025 
18,677 
171,171 
167,605 

37,833 
24.271 
113,494 
72,813 
415,168 
409.051 


6,778 
8,21' 


438 
604 
7,781 
8,925 


72,180 
78,563 
694,238 
658,752 


2,126 
6,115 
40,410 

57,250 

19,437 
7,214 
43,353 
11,483 


23,658 
10,272 

7,621 
6,218 
61,914 
39,931 

20,189 
28,431 
48,302 
74,520 
259,609 
156,521 


t1 7,495 
tl0,608 
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Mr.  Grout's  Objections 

Comptroller  Grout,  of  New  York,  is  not  in  sympathy  with  the 
rest  of  the  Rapid  Transit  Commission,  of  which  he  is  ex-officio  a 
member,  and  his  recent  published  utterances  regarding  the  forma- 
tion, organization  and  powers  of  that  body,  as  well  as  his  proposed 
amendments  to  the  form  of  contract  for  the  Brooklyn  tunnel  ex- 
tension, show  that  he  has  failed  utterly  to  grasp  the  situation  which 
confronts  the  city  at  this  time.  Mr.  Grout's  theory  regarding  the 
board  itself,  and  the  law  under  which  it  was  formed,  may  be  all 
right  in  the  abstract,  but  he  will  find  very  little  sympathy  or  support 
from  the  business  interests  of  New  York,  and  the  great  mass  of 
workers  who  are  clamoring  for  relief,  should  he  attempt  to  have 
his  views  incorporated  into  legislative  enactment.    It  is  too  late  in 

~tfig>-aa^|to  interrupt  the  progress  of  work  on  the  plans  for  rapid 
transit  by\i  discussion  of  fine-spun  theories  on  the  propriety  of 
creating  ^dtcontinuing  such  commissions  and  entrusting  them  with 
important  undertakings.    It  is  enough  to  know  that  the  present 

'  commi|sion/is  making  material  progress,  that  the  members  appreci- 
ate tlie  grave  responsibility  of  their  position  ami  have  shown  a  de- 

K  1  • 

'  siVe  tc>  secure  not  only  temporary  relief,  but  make  adequate  provision 
'for  the  future.  Mr.  Grout's  objection  to  the  Brooklyn  tunnel  plan 
is  in  keeping  with  his  views  on  the  entire  project — narrow  and  mis- 
chievous in  their  tendency.  His  associates  on  the  board  have  taken 
a  broader  view,  and  in  this  they  will  receive  the  support  of  the  city 
at  large.  New  York  needs  improved  rapid  transit  facilities,  and  the 
city  itself  has  no  means  of  providing  them.  It  must  look  to  private 
capital,  and,  in  order  to  attract  it,  must  adopt  a  liberal  policy.  Mr. 
Grout  would  hamper  the  board  by  insisting  upon  restrictions  and 
imposing  conditions  that  might  in  reality  defeat  the  measures.  We 
are  inclined  to  the  belief  that  the  mature  deliberation  of  the  men 
who  have  spent  so  much  time  and  study  upon  the  problems  involved 
will  be  productive  of  a  better  solution  than  the  hastily  formed 
judgment  of  the  Comptroller,  whose  connection  with  the  project 
dates  only  from  the  first  of  the  year. 

Chicago  Transportation  Problem 

The  local  transportation  committee  of  Chicago  has  decided  upon 
a  plan  of  campaign  and  selected  an  expert  to  conduct  the  investiga- 
tion into  all  matters  pertaining  to  the  street  railway  needs  of  that 
city.  The  object  is  to  inquire  into  the  conditions  that  obtain  at 
present,  devise  a  scheme  for  the  betterment  of  the  service,  arrange 
a  plan  for  relieving  the  congestion  of  the  downtown  lines,  secure  a 
transfer  system  between  the  lines  operated  by  the  several  companies, 
determine  whether  the  conduit  trolley  system  can  be  successfully 
operated  on  the  trunk  lines  where  the  cable  is  now  employed,  de- 
termine the  value  of  the  present  system,  cost  of  operation  and  earn- 
ing capacity,  and  submit  a  practical  plan  for  a  comprehensive  sys- 
tem that  will  provide  not  only  for  present  requirements,  but  admit 
of  extensions  and  modifications  that  will  take  care  of  the  growth 
of  the  next  fifty  or  one  hundred  years.  This  is,  indeed,  a  large 
undertaking,  but  it  is  in  line  with  the  policy  persistently  advocated 
by  the  Chicago  street  railway  companies,  and  if  the  city  is  ready  to 
pursue  the  investigation  in  a  spirit  of  fairness  and  with  proper  con- 
sideration for  the  rights  of  the  present  owners,  we  have  no  doubt 
that  a  solution  will  be  readily  worked  out.  The  committee  has 
made  a  good  beginning  by  selecting  a  man  with  a  clean  record  and 
a  professional  standing  that  will  command  respect,  and  in  whom 
the  street  railway  interests  have  confidence.  Bion  J.  Arnold 
will  have  charge  of  this  work,  and  his  reputation  warrants 
the  assumption  that  the  subject  will  receive  intelligent  consideration 
at  his  hands,  and  that  his  recommendations  will  embody  a  feasib'c 
plan  for  furnishing  the  city  a  comprehensive  system  without  sacri- 
ficing the  rights  of  the  people  or  the  traction  companies.  The 
position  which  Mr.  Arnold  has  accepted  is  a  delicate  one,  owing 
to  the  strained  relations  that  have  existed  between  the  present 
municipal  administration  and  the  companies,  and  it  will  be  neces- 
sary for  him  to  be  entirely  independent  in  order  to  do  his  duty 
toward  the  community  and  the  corporations,  and  justice  to  himself. 
The  fact  that  he  has  accepted  the  task  is  assurance  that  the  work 


650 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.  No.  22. 


will  be  conducted  along  proper  lines,  and  we  have  no  doubt  that 
this  policy  will  be  pursued  as  long  as  he  is  associated  with  the 
investigation. 

Dangerous  Speed  of  Vehicles 

"No  blowing  of  a  horn  or  of  a  whistle,  nor  the  ringing  of  a 
bell"  will  be  accepted  by  the  Supreme  Court  of  New  York  as 
sufficient  warning,  if  the  circumstances  demand  that  the  speed  at 
which  an  automobile  is  operated  be  reduced.  If  necessary  the  op- 
erator must  slow  up  and  even  stop.  This  is  the  gist  of  Justice 
Freedman's  opinion  in  an  action  for  damages  growing  out  of  an 
accident  in  which  an  automobile  ran  over  a  small  boy  who  was 
playing  in  the  roadway. 

The  court  defines  the  relative  responsibilities  and  privileges  of 
pedestrians  and  operators  of  vehicles,  and  many  of  the  points 
passed  upon  are  of  equal  interest  to  street  railway  men.  It  was 
claimed  that  the  automobile  at  the  time  of  the  accident  under  con- 
sideration was  run  at  an  excessive  speed,  but  the  court  held  that  the 
mere  rate  of  speed,  whether  high  or  low,  lawful  or  unlawful,  was 
immaterial  unless  it  entered  into  the  cause  of  the  accident.  An 
automobile  has  the  same  duties  to  perform  when  meeting  pedes- 
trians or  other  vehicles  in  the  streets  that  other  vehicles  are  sub- 
jected to.  No  matter  how  great  the  rate  of  speed  may  be  which  the 
law  and  the  ordinances  permit,  as  a  general  rule  the  operator  still 
remains  bound  to  anticipate  that  he  may  meet  persons  at  any  point 
in  a  public  street,  and  he  must  look  out  for  them  and  keep  his  ma- 
chine under  such  control  as  will  enable  him  to  avoid  a  collision 
with  another  person  also  using  proper  care  and  caution.  On  the 
other  hand,  the  court  points  out,  every  operator  has  the  right  to  as- 
sume and  to  act  upon  the  assumption  that  every  person  whom  he 
meets  will  also  exercise  ordinary  care  and  caution  according  to  the 
circumstances,  and  will  not  negligently  or  recklessly  expose  himself 
to  danger,  but,  rather,  make  an  attempt  to  avoid  it. 

It  must  be  admitted  that  many  operators  of  automobiles  have 
persistently  violated  the  law  as  interpreted  by  Justice  Freedman, 
especially  in  the  crowded  thoroughfares,  and  at  the  street  cross- 
ings. Their  responsibility,  it  would  seem,  would  be  even  greater 
than  that  of  the  motormen  on  street  railways,  as  the  public  is  ac- 
customed to  look  out  for  cars  on  streets  occupied  by  railway  lines. 
On  an  ordinary  thoroughfare  it  is  quite  different,  however,  and  the 
recklessness  displayed  by  many  amateurs  in  handling  automobiles 
could  not  fail  to  be  considered  criminal  if  passed  upon  by  an  intelli- 
gent jury. 

Chicago  "L"  Trains  to  Go  to  Evanston 

An  excellent  opportunity  will  be  afforded  for  introducing  high- 
speed electric  service  between  Chicago  and  Evanston  if  the  plans 
proposed  to  extend  the  Northwestern  "L"  system  over  the  lines  of 
the  Chicago,  Milwaukee  and  St.  Paul  steam  road  to  the  north  are 
adopted.  Evanston  is  a  beautiful  university  town  on  the  shore  of 
Lake  Michigan,  about  12  miles  north  of  Chicago,  and  a  very  large 
portion  of  its  population  goes  to  Chicago  on  business  every  day, 
thus  furnishing  an  unusually  profitable  suburban  business.  The 
Chicago  &  Northwestern  and  the  Chicago,  Milwaukee  &  St.  Paul 
roads  monopolized  this  traffic  for  years  until  an  extension  of  the 
trolley  lines  from  Chicago  was  completed,  and  then  the  people 
showed  a  decided  preference  for  the  electric  car,  especially  during 
the  summer  months.  The  line  passed  through  many  attractive 
suburban  towns  and  became  very  popular  for  pleasure  riding. 
Moreover,  the  service  was  good,  the  distance  was  covered  in  a 
reasonable  time,  the  cars  were  much  more  attractive  than  the 
stuffy,  upholstered  coaches  on  the  steam  lines,  the  fare  was  cheaper 
than  on  the  latter,  and  connection  was  made  with  the  city  surface 
lines,  thus  enabling  passengers  to  reach  the  heart  of  the  business 
district,  whereas  the  terminals  of  the  steam  lines  were  across  the 
river,  and  a  considerable  distance  from  the  retail  district.  There 
has  always  been  lively  competition  between  the  Milwaukee  and 
Northwestern  steam  lines  for  suburban  traffic,  and  it  is  more  than 
likely  that  the  partiality  shown  for  the  trolley  line  has  induced  the 


Milwaukee  management  to  make  the  arrangement  for  running  the 
Northwestern  "L"  cars  over  its  system.  It  should  prove  a  dis- 
tinct advantage  for  the  railroad,  and  a  great  accommodation  to  the 
people  of  Evanston,  who  would  thus  be  enabled  to  reach  any  part 
of  Chicago  without  walking  a  considerable  distance,  as  at  present. 
Such  an  improvement  in  the  suburban  service  along  the  Milwaukee 
line  might  also  force  the  Northwestern  into  adopting  electricity 
upon  its  suburban  branches,  a  project  that  has  long  been  considered 
by  the  company,  but  postponed  simply  because  the  "other  fellow" 
offered  nothing  better,  and  consequently  was  unable  to  make  any 
noticeable  inroads  into  the  business  of  its  rival. 

European  Polyphase  Railways 

The  recent  paper  by  De  Muralt  before  the  American  Institute  of 
Electrical  Engineers  puts  the  facts  regarding  the  present  status  of 
polyphase  electric  traction  in  very  convenient  form  for  reference. 
We  have  from  time  to  time  in  the  last  few  years  published  de- 
scriptions of  all  the  roads  concerned,  but  they  have  been  scattered 
through  successive  seasons,  and  it  is  hard  to  realize  that  half  a 
dozen  three-phase  railway  lines,  several  of  them  of  considerable  im- 
portance, are  now  in  operation,  or  that  one  of  them  has  been  in 
highly  successful  operation  for  nearly  half  a  dozen  years.  In 
speaking  of  the  application  of  polyphase  motors  to  railway  working 
one  is  continually  tempted  to  apply  to  it  the  term  "experimental," 
without,  of  course,  implying  any  reproach ;  in  point  of  fact  we  must 
awaken  to  the  realization  that  polyphase  electric  railways  are  not 
experimental,  but  must  be  ranked  as  definitely  successful  from  an 
operative  standpoint. 

American  engineers  may  hold,  as  some  do,  that  polyphase  rail- 
way equipment  is  undesirable  or  unsuitable,  that  it  is  establishing 
an  unwise  commercial  precedent,  or  upsets  beautifully  crystallized 
ideas  of  standardization,  but  it  cannot  at  the  present  time  be  main- 
tained with  any  show  of  reason  or  candor  that  the  polyphase  motors 
fail  to  do  their  work  well.  If  there  had  been  any  serious  question 
in  the  minds  of  those  with  the  opportunity  to  judge  as  to  the  thor- 
oughly successful  operation  of  the  Lugano  road,  it  would  have  had 
no  successors.  Continental  financiers  are  not  governed  by  senti- 
ment, or  moved  by  a  fine  frenzy  of  experimentation  in  making  their 
investments,  and  the  fact  that  polyphase  traction  has  been  steadily 
intrusted  with  more  and  more  important  tasks  should  be  decisive 
as  to  the  facts. 

The  question  now  is  not  as  to  the  suitability  of  polyphase  motors 
for  railway  working,  but  as  to  the  limits  within  which  lies  their 
legitimate  sphere  of  action.  Electrical  engineering  is  past  the  stage 
of  panaceas ;  its  methods  are  chosen  with  a  view  to  practical  re- 
sults in  each  individual  case,  and  the  vital  problem  in  this  in- 
stance is  to  decide  on  the  nature  of  the  cases  to  which  polyphase 
railway  motors  can  be  applied  to  the  best  advantage.  It  does  not 
necessarily  follow  that  the  solution  will  be  the  same  for  American 
as  for  Continental  conditions,  or  that  the  methods  to  be  adopted 
here  should  be  the  same  as  those  found  best  there. 

Making  a  rough  classification  of  the  foreign  railways  completed 
up  to  date,  we  find  that  the  pioneer  road  of  Lugano  was  an  ordinary 
tramway  in  a  place  of  moderate  size,  the  three  succeeding  ones 
were  mountain  railway  under  rather  severe  grade  conditions, 
each  of  them  using  a  rack  rail  for  at  least  a  part  of  the  line,  while 
the  two  latest  roads  are  typical  high-speed  interurban  lines.  The 
Lugano  tramway  presents  a  case  which  in  this  country  would  un- 
hesitatingly be  treated  by  rotary  converters.  But  it  must  not  be 
forgotten  that  on  the  Continent  apparatus  and  labor  are  cheaper 
than  with  us,  and  copper  is  considerably  dearer.  Hence  the  use 
of  several  sets  of  static  transformers  kept  down  the  cost  of  the 
working  conductors  to  good  purpose,  and  incidentally  lessened  the 
attendance  so  that  the  use  of  alternating  motors  showed  economy. 
Moreover,  while  in  this  country  there  would  have  been  an  enormous 
difference  of  cost  in  favor  of  continuous  current  car  equipments, 
that  difference  abroad  is  much  reduced.  In  the  final  result  there 
is  little  doubt  that  here  a  case  exactly  similar  to  the  Lugano  tram- 
way would  show  material  advantage  in  the  use  of  continuous  cur- 
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rent.  And  generally  in  roads  requiring  frequent  stops,  as  in  typical 
railway  service,  the  fixed  normal  speed  of  alternating  motors  makes 
it  difficult  to  make  up  lost  time  and  to  meet  the  usual  exigencies  of  a 
variable  traffic.  There  seems  no  doubt  that  the  practical  working 
of  the  electrical  equipment  on  the  Lugano  line  is  excellent,  but 
wt  should  much  like  to  see  a  report  on  the  general  operative  situa- 
tion made  by  a  wide-awake  American  street  railway  manager  fa- 
miliar with  the  everyday  working  of  a  small  system.  The  moun- 
tain railways  present  a  widely  different  condition  of  affairs.  They 
are  of  fair  length  and  require  a  powerful  motor  equipment.  Stops 
are  relatively  few,  and  the  trains  are  few  in  number,  and  run  at 
moderate  speed,  but  demand  a  large  input.  There  is  little  doubt  that 
in  this  country  a  road  like  that  on  the  Gornergrat  only  5.6  miles  long 
would  be  better  treated  by  a  single  rotary  converter  station  than  by 
the  adoption  of  a  three-phase  system  for  the  cars  in  spite  of  the 
heavy  feeder  copper  required  for  delivering  nearly  200  kw  at  the 
end  of  the  line.  As  the  length  of  such  a  road  increases  and  the 
service  grows  heavier  the  advantages  of  a  polyphase  system  in- 
crease, and  in  the  Jungfrau  road  we  are  inclined  to  think  that  even 
under  American  conditions  the  three-phase  car  equipment  would 
show  a  decided  advantage  both  in  first  cost  and  in  operating  ex- 
pense, particularly  if  the  working  voltage  were  raised  to  a  point  that 
would  give  the  induction  motors  the  advantage  over  commutator 
machines  that  is  really  their  due.  On  the  Stanstad-Engelberg  line 
this  very  obvious  step  was  taken  and  the  voltage  on  the  working 
conductors  is  750,  a  pressure  certainly  unobjectionable  for  motors 
of  the  size  used  and  giving  a  tremendous  gain  in  the  cost  of  copper. 
It  is  difficult  to  understand  why  this  voltage  was  not  used  on  the 
earlier  mountain  roads,  for  the  induction  motor  can  be  so  easily 
wound  for  rather  high  voltage,  that  such  a  procedure  would  seem 
altogether  obvious. 

We  have  at  present  few  of  these  characteristically  mountain  rail- 
ways in  this  country,  but  as  time  goes  on  more  and  more  will  be 
built;  indeed,  scarcely  a  season  passes  without  a  project  of  this 
kind.  It  is  a  kind  of  work  for  which  polyphase  motors  have  some 
very  marked  advantages,  but  to  the  best  of  our  recollection  the 
only  instance  in  which  the  use  of  such  apparatus  has  been  taken  up 
is  in  the  case  of  the  Mt.  Lowe  railway  near  Los  Angeles,  and  that 
is  a  balanced  cable  incline  only  3000  ft.  long.  The  power,  however, 
is  transmitted  from  Santa  Ana  Canon,  90  miles  away. 

It  is  worth  noting  that  the  foreign  polyphase  roads  thus  far  con- 
sidered are  worked  at  moderate  frequency  between  32  ~  and  40  ~ 
which  is  common  European  practice  in  plants  for  power  work, 
and  each  is  at  a  different  frequency.  American  practice  in  this 
respect  is  far  more  arbitrary,  adhering  pretty  closely  to  60  ^  or 
25  ~  and  seldom  going  to  an  intermediate  point. 

By  far  the  most  important  polyphase  roads  yet  constructed  are 
the  Burgdorf-Thun,  and  the  Valtellina  lines.  Both  of  these  have 
been  described  in  our  columns,  the  former  at  some  length,  but  De 
Muralt's  paper  gives  some  additional  facts  that  are  of  importance. 
Both  are  true  interurban  lines,  the  former  25  miles,  and  the  latter  65 
miles  in  total  length.  The  Burgdorf-Thun  road  follows  along  the 
line  of  progress  marked  out  by  its  predecessors,  and  it  is  interesting 
to  note  that  the  voltage  of  the  working  circuit,  nominally  750,  is 
practically  a  couple  of  hundred  volts  higher.  A  similar  difference 
between  the  ostensible  and  real  voltages  on  interurban  trolley  roads 
is  not  altogether  unknown  in  this  country,  but  it  never  rises  to 
such  dimensions.  The  acceleration  lists  given  by  De  Muralt  are  by 
far  the  most  interesting  addition  yet  made  to  our  knowledge  of  the 
Burgdorf-Thun  road.  On  the  whole  they  are  very  creditable,  par- 
ticularly in  the  rather  moderate  values  of  the  current-maxima.  The 
motors,  four  per  car,  were  started  in  the  manner  usual  on  such 
roads,  with  resistance  in  the  secondary,  and  the  process  seemed,  as 
might  be  anticipated,  very  effective  in  keeping  the  current  steady 
and  under  close  control  all  through  the  period  of  acceleration. 

The  actual  rates  of  acceleration  attained  were  not  at  all  out  of 
the  ordinary.  A  single  32-ton  four-motor  car  was  brought  up  to 
24  miles  per  hour  in  32  seconds,  which  is  equivalent  to  r.l  ft.  per 
second.  During  this  effort  the  speed  rose  from  12  to  24  miles  pel- 
hour  in  13  seconds,  so  that  the  maximum  rate  of  acceleration  was 
1. 35  ft.  per  second.  The  car  came  to  its  full  speed  in  a  run  of  about 


560  ft.  This  performance  answers  perfectly  well  for  a  road 
operated  as  the  Burgdorf-Thun  line  is,  but  in  many  instances  the 
acceleration  would  be  quite  insufficient  to  meet  the  requirements  of 
American  practice.  On  the  other  hand,  the  starting  current  used 
was  not  severe  as  starting  currents  go,  and  considerably  greater  ac- 
celeration could  easily  have  been  attained  had  it  been  thought  de- 
sirable in  planning  the  equipment.  The  braking  effort  on  down 
grades  proved  to  be  very  useful,  and  the  train  could  be  kept  under 
perfect  control  by  that  means  alone.  The  tests  show  admirably, 
also,  the  very  steady  speed  of  a  train  operated  by  induction  motors, 
and  the  thoroughly  operative  character  of  the  whole  equipment. 

But  the  road  of  greatest  interest  to  American  engineers  is  the 
Valtellina  Railway  equipped  by  Ganz  &  Co.,  completed,  but  not  yet 
in  full  operation,  although  the  scene  of  many  tests  which  figured 
somewhat  prominently  in  the  controversy  over  the  electrical  equip- 
ment of  the  "Inner  Circle."  The  line  is  an  interurban  one  fully 
equipped  for  freight  and  passenger  service  at  normal  railway  speeds. 
The  system  differs  somewhat  radically  from  anything  heretofore 
tried  in  that  the  frequency  is  reduced  to  15  ~  while  the  trans- 
mission voltage  is  put  up  to  20,000,  and  the  distribution  voltage  is 
3000.  These  latter  steps  are,  considering  the  magnitude  of  the  plant 
and  the  size  of  the  units,  well  taken,  but  the  extremely  low  fre- 
quency is  a  more  dubious  matter.  Its  purpose  is,  as  appeared  during 
the  controversy  in  the  "Inner  Circle"  case,  to  Vender  it  possible  to 
use  successfully  the  "cascade"  or  "concatenated"  arrangement 
of  motors  in  which  one  pair  of  motors  takes  current  from  the 
line,  and  another  pair  from  the  secondaries  of  the  first.  This  device 
has  been  tried  in  this  country  by  Steinmetz  some  few  years  ago  with 
fair  results,  but  it  is  open  to  the  serious  objection  of  adding  the 
reactances  of  the  motors  coupled  so  as  seriously  to  affect  the  power 
factor.  By  greatly  lowering  the  frequency  and  designing  the  mo- 
tors with  particular  care,  Ganz  &  Co.  claim  practically  to  have 
obviated  this  difficulty  so  as  to  obtain  in  alternating  current 
practice  the  substantial  advantages  of  the  ordinary  series  multiple 
control. 

No  data  adequate  to  back  up  this  assertion  have  as  yet  been  made 
public,  but  the  statement  having  been  deliberately  made  by  so 
distinguished  an  engineer  as  Herr  Blathey  we  are  justified  in  taking 
it  at  substantially  its  face  value.  Granting  that  such  a  result  is 
reached,  it  is  unquestionably  of  value,  but  in  dropping  the  fre- 
quency to  15  ~  is  not  too  high  a  price  paid  for  the  beneficial 
effect?  A  frequency  of  15  ~  is  decidedly  uneconomical  of  ma- 
terial, and  is  inconvenient  in  many  respects,  so  that  it  seems  to 
us  a  bit  dubious  whether  the  game  is  worth  the  candle  in  a  case 
like  the  Valtellina  road.  An  interurban  line  with  comparatively 
few  stops  and  only  a  moderate  schedule  speed  presents  few  diffi- 
culties for  the  ordinary  rheostatic  control,  and  while,  were  stops 
more  frequent,  some  energy  might  be  saved  by  the  cascade  connec- 
tion, such  an  arrangement  cannot,  in  our  opinion,  ever  give  the 
torque  per  ampere  obtained  by  a  well-designed  rheostatic  control, 
sc  that  the  practical  disadvantage  of  a  lessened  power  factor  might 
well  outweigh  the  small  saving  in  power.  Of  course  in  a  case  like 
the  "Inner  Circle,"  or  on  any  road  in  which  most  of  the  work  is 
that  of  acceleration,  the  cascade  connection  might  prove  very  bene- 
ficial, and  to  a  certain  extent  the  Valtellina  road  must  be  considered 
as  an  understudy  for  this  larger  work.  It  is  reported  that  the 
scheme  worked  admirably  in  the  matter  of  giving  high  acceleration, 
as  well,  in  fact,  as  would  be  permissible  from  the  standpoint  of 
safety  to  the  passengers.  There  has  been  a  tendency  of  late  to  make 
a  fetish  of  acceleration  in  the  worship  of  which  the  live  load  has 
sometimes  been  well-nigh  forgotten. 

All  things  considered,  the  progress  in  polyphase  railway  working 
on  the  other  side  of  the  water  has  been  a  striking  feature  of  the 
engineering  progress  of  the  last  few  years.  Here  the  tendency  has 
been  all  against  it,  but  we  think  that  it  must  be  admitted  that  in 
certain  classes  of  work,  belonging  rather  to  railroading  than  to 
tramway  working,  polyphase  traction  must  be  seriously  reckoned 
with.  It  behooves  American  engineers  to  beware  lest  the  next  great 
competition  catch  them  unprepared.  They  cannot  always  count  on 
having  such  a  combination  of  favorable  conditions  as  in  the  "Inner 
Circte"  arbitration. 
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Electric  Freight  and  Express  Service  for  Eastern  Ohio 


There  is  probably  no  electric  railway  in  the  country  which  has 
secured  better  results  from  handling  package  freight  than  the 
Cleveland  &  Eastern  Railway,  now  one  of  the  divisions  of  the 
Eastern  Ohio  Traction  Company.  When  this  road  was  built  several 
years  ago  the  matter  of  handling  freight  was  carefully  considered, 
as  it  was  believed  it  would  prove  an  important  factor  in  the  earn- 
ings of  the  road.  After  mature  consideration  it  was  decided  to 
depart  from  the  rule  established  by  the  other  interurban  lines  radi- 
ating from  Cleveland.  All  of  these  roads  have  towns  of  consider- 
able size  on  their  lines,  and  to  a  large  extent  the  business  is  handled 
by  the  Electric  Package  Company,  which  has  the  same  relation  to 
electric  roads  that  the  express  companies  do  to  steam  roads.  Be- 
cause of  the  fact  that  these  interurbans  are  closely  paralleled  by 
established  steam  trunk  lines,  they  have  been  unable  thus  far  to 
secure  the  heavy  freight  business.  The  bulk  of  the  business  comes 
in  the  form  of  comparatively  small  packages  and  consists  to  a  large 
extent  of  hurry-up  shipments  made  by  Cleveland  houses  to  their 
customers  in  the  surrounding  towns.  The  Electric  Package  Com- 
pany maintains  a  number  of  express  wagons  in  the  city,  and 
branch  offices  and  wagons  in  all  the  towns  on  the  roads  over  which 
it  comes.  Its  rates  are  slightly  in  excess  of  express  rates  and  its 
greatest  forte  lies  in  the  fact  that  gcods  are  called  for  and  delivered 
to  their  destination  generally  within  a  few  hours. 

The  situation  on  the  Cleveland  &  Eastern  is  somewhat  different. 
I:  traverses  a  fanning  country  which  has  been  almost  wholly  iso- 
lated, there  being  no  steam  roads  running  from  Cleveland  in  this 
direction.  Chardon,  M iddlefield,  Burton  and  several  smaller  ham- 
lets are  touched  only  by  a  north  and  south  line,  which  is  an  iron 
ore  road  and  gives  the  poorest  of  passenger  service.  Connection 
with  Cleveland  by  this  route  means  an  all  day  trip,  and  in  conse- 
quence of  this  fact  much  of  the  trade  of  the  district  has  been  di- 
verted to  Pittsburgh,  100  miles  distant. 

It  was  seen  that  in  order  to  serve  the  people  living  in  this  district, 
and  to  make  the  electric  road  a  paying  investment,  it  must  handle 
practically  everything  which  a  steam  road  would  handle,  and  at 
rates  which  would  induce  the  people  to  turn  their  trade  to  Cleve- 
land. The  results  obtained  have  amply  demonstrated  the  wisdom 
of  this  policy,  since  to-day,  although  drawing  from  the  smallest 
county  in  the  State  in  point  of  population,  it  is  claimed  by  General 
Manager  Andrews,  of  the  company,  that  the  freight  tonnage  amounts 
to  more  than  all  other  Cleveland  roads  combined.    During  the  last 


this  is  handled  by  the  package  freight  cars  illustrated  herewith, 
one  making  two  trips  a  day  over  each  division. 

On  March  i  of  this  year  the  Cleveland  &  Eastern  was  consoli- 
dated with  the  Cleveland  &  Chagrin  Falls  and  Chagrin  Falls  &  East- 
ern roads,  extending  from  Cleveland  to  Chagrin  Falls  and  Garretts- 
ville.  This  is  now  known  as  the  Garrettsville  division.  The  condi- 
tions on  this  division  are  much  the  same  as  on  the  other,  but  until 
recently  the  freight  business  had  rever  been  pushed  to  its  full  de- 


LOADING   FREIGHT  CAR  ON  CLEVELAND 


EASTERN  RAILWAY 


year  the  freight  business  has  amounted  to  about  one-third  of  the 
total  receipts,  and  the  proportion  is  constantly  increasing.  The 
most  pleasing  feature  of  this  business  is  that  it  cost  only  about  7 
per  cent  of  the  gross  freight  receipts  to  operate  the  freight  business. 
No  extra  men  are  recpiired  on  the  cars,  as  the  bulk  of  the  business 
is  handled  on  combination  cars,  and  the  conductors  and  motormen 
attend  to  the  loading  and  unloading,  way  bills,  etc.  Only  in  the 
largest  towns  are  agents  maintained,  and  these  attend  to  passenger 
as  well  as  freight  business.  Milk  forms  the  largest  single  item  of 
freight,  as  the  country  traversed  is  essentially  a  dairy  country,  and 
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velopment.  Under  the  management  of  R.  L.  Andrews,  who  de- 
veloped the  freight  business  on  the  Cleveland  &  Eastern,  it  is  now- 
making  rapid  gains. 

The  freight  charges  and  method  of  handling  the  business  follow 
steam  road  practice  as  closely  as  possible.  The  standard  steam 
road  freight  rate  book  is  used  in  determining  the  class  of  any 
article  and  the  charges  are  figured  cn  the  hundred-weight  as  shown 
in  the  accompanying  table  of  freight  rates  from 
Cleveland.  There  is  a  minimum  charge  of  25 
cents  on  any  package.  A  way  bill  accompanies 
each  shipment,  the  agents  having  a  white  bill 
and  the  conductors  a  pink  bill ;  when  freight  is 
delivered  to  the  latter  it  must  be  prepaid.  Stubs 
of  way  bills  are  forwarded  daily  to  the  auditor, 
the  agent  first  making  a  copy  on  his  record  of 
freight  forwarded  sheet.  An  abstract  of  freight 
forwarded  and  received  is  sent  to  the  auditor 
weekly.  Copies  of  shipping  receipts  and  expense 
bill  forms  are  shown  herewith,  the  latter  being 
made  out  in  duplicate.  Frequently  freight  is 
transferred  to  other  electric  roads  or  to  steam 
roads.  In  this  event  a  new  way  bill  is  made 
out  by  the  receiving  agent,  one  copy  going  with 
the  shipment,  and  another  to  the  consignor.  A 
charge  of  3  cents  per  hundred-weight  is  made 
for  transferring  shipments. 

In  the  company's  accounts  and  statements 
the  class  of  freight  mentioned  is  designed  as 
express  matter  to  distinguish  it  from  carload 
shipments  of  freight.  Ordinary  steam  freight 
cars  are  handled  on  all  parts  of  the  system  ex- 
cept inside  the  Cleveland  city  limits,  and  the 
receipts  from  this  class  of  business  are  very 
large.  Needless  to  say,  this  branch  of  the  busi- 
ness is  of  immense  value  to  the  farmers  of  the 
district,  who,  heretofore,  have  been  without  any 
means  of  transportation,  except  by  teaming. 
Wood,  coal,  grain,  ice,  and  in  fact  almost  every  article  ever 
handled  by  a  steam  road  is  transferred  to  and  from  the  electric 
line  at  Chardon,  Middlefield  and  Chagrin  Falls,  the  freight  cars 
being  handled  by  the  large  package  freight  motors  or  by 
the  combination  snow  plows  owned  by  the  company.  All  coal 
for  the  power  house  at  Gates  Mill  is  hauled  from  Chardon. 
The  flourishing  little  town  of  Gates  Mills,  which  is  being 
built  up  by  a  land  company  whose  interests  are  closely  iden- 
tified with  the  traction  company,  is  rapidly  becoming  a  favorite 
summer  residence  resort  for  Cleveland's  swell  set.   It  is  wholly  de- 
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00 


The  Cleveland  &  Eastern  Railway  Co  agent  at.. 


The  Eastern  Ohio  Traction  Co. 

AGENT'S  STUB. 

DATE  „  _  „.  W.  -B.  NO  

FROM  „  _  _TO   _  

SHIPPfiR  .    „   „  

CONSIGNBB    


CLES 


CONSIGNEE 


1 


SIGNATURE 


RECORD  KEPT  IN  FREIGHT  OFFICE 


Agents  will  make  Way-Bill  ond 
Stub  tor  each  shipment,  allotting 
bill  to  accompany  shipment  and 
forwarding  all  stubs  daily  to  the 
Auditor,  after  having  copied  same 
on  Iheir  record-of-lreight  forward- 
ing sheets. 


LOCAL  FREIGHT  WAY-BILL 

The  Eastern  Ohio  Taction  Co.  

FROM  ,  TO  


190 


W.-B.  No 


RECORD  OF  FREIGHT  FORWARDED 


Form  No,  9— 5M—  4: 1402 

No  ... 


SHIPPING  RECEIPT 

THE  EASTERN   OHIO  TRACTION  COMPANY. 


190 


Received  from 


The  property  described  below,  in  apparent  good  order  except  as  noted,  (contents  and  condition  of  contents  of  packages  unknown),  marked,  consigned  and  "destined  as 
indicated  below,  which  said  Company  agrees  to  carry  to  the  said  destination,  if  on  its  road. 

It  Is  Mutually  Agreed,  as  to  all  or  any  of  said  property,  over  all  or  any  portion  of  said  route  to  destination,  and  as  to  each  party  at  any  time  interested  in  all  or  any  of 
said  property,  that  every  service  to  be  performed  hereunder  shall  be  subject  to  all  the  conditions,  whether  printed  or  written,  herein  contained,  both  on  the  face  and  on 
the  back  hereof,  and  which  are  hereby  agreed  to  by  the  shipper,  and  by  him  accepted  for  himself  and  his  assigns  as  just  and  reasonable. 


DESCRIPTION 

VALUE 

ADDRESS 

Weight 
Subject  to 
Correction 

CHARGES 

RECEIPT  GIVEN  SHIPPER 


Form  8.  2m-8-1902. 


Station, 


190.. 


M 


Pro.  No. 


Received  of  THE  CLEVELAND  &  EASTERN  RY.  CO. 


THE  FOLLOWING  DESCRIBED  PROPERTY  I N  GOOD  ORDER  FROM 


Bate  of1  W. 

B  

  W.  15.  No.  

Tttvthi     

SUNDER. 

NO.  OF 
PE09. 

ARTICLES. 

WEIR  HT. 

RATE. 

NET  FBB1 

GOT. 

ADVANCES. 

TOTAL. 

Delivered  by   Receiver's.  Signature  
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At- 


THE  CLEVELAND   &  EASTERN   RAILWAY  COMPANY 
ABSTRACT  OF  WAY-BILLS  RECEIVED 

 Station,  from  190---  to  


190 


DATE  N 


FROM  WHAT  STATION 


PREPAID 


DATE 


FROM  WHAT  STATION 


COLLECT 


ABSTRACT  TO  AUDITOR  ONCE  PER  WEEK  FROM  WAY  BILLS.    FREIGHT  FORWARDED  COPIED  SAME  WAY 
FORMS  USED  IN  FREIGHT  AND  EXPRESS  SERVICE  ON  CLEVELAND  &  EASTERN  RAILWAY 


pendent  on  the  electric  road  for  all  coal,  provisions  and  building 
material.  In  handling  carload  freight  the  company  receives  its  pro- 
portion of  the  total  charge  figured  on  the  mileage  handled.  Coal 
from  Chardon  to  Middlefield  is  40  cents  per  ton ;  from  Middlefieid 
to  Burton  30  cents  per  ton. 

The  two  divisions  bring  into  Cleveland  on  an  average  of  some- 
thing over  3000  gallons  of  milk  and  cream  per  day.  Before  the  road 
was  built  very  little  of  this  product  was  shipped  to  the  city,  because 


sengers,  and  interferes  with  schedules.  There  are  also  frequent 
controversies  with  the  city  over  the  obstruction  of  sidewalks. 

The  difficulty  would  have  been  obviated  long  ago  had  it  not  been 
for  the  Everett-Moore  embarrassment.  Over  a  year  ago  a  freight 
station  company  was  organized,  the  roads  being  interested  in  pro- 
portion to  the  number  of  cars  operated,  and  work  on  the  building 
was  started,  but  the  project  was  held  up  before  it  progressed  very 
far.    It  is  understood  that  the  Eastern  Ohio  Company  will  build  a 
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of  poor  facilities.  Now  that  the  farmers  are  learning  to  appreciate 
this  method  of  disposing  of  their  product,  shipments  are  increasing 
rapidly,  and  the  company  will  soon  be  forced  to  provide  additional 
cars  for  the  milk  service.  Much  of  the  milk  is  delivered  to  wagons 
in  the  outskirts  of  the  city,  while  the  balance  is  brought  to  the  center 
of  the  city.  Milk  is  handled  at  a  flat  rate  of  2  cents  per  gallon  for 
any  distance.  This  plan  has  been  found  satisfactory  because  it 
places  farmers  at  the  extreme  limits  of  the  system  on  the  same 
basis  as  those  nearer  the  city,  thus  inducing  the  former  to  push  the 
business.  Packages  of  tickets  are  sold  to  the  consumers  at  the  rate 
mentioned,  a  20-cent  ticket  being  handed  to  the  conductor  with  each 
10-gallon  can.  The  conductor  punches  the  tickets  and  hands  them 
into  the  office.  Several  shipping  points  have  switches,  and  the  ship- 
pers are  supposed  to  assist  in  loading.  The  leading  shippers  have 
the  tops  of  their  cans  painted  in  different  colors  or  combination  of 
colors,  rendering  them  easily  distinguishable,  and  each  shipper  has 
his  own  tag  which  is  attached  to  the  cans.  Empty  cans  are  returned 
free  of  charge. 

At  present  the  company  is  considerably  handicapped  in  handling 
the  freight  business,  because  of  poor  terminal  facilities  in  Cleve- 
land. A  freight  station  is  maintained  on  Ontario  Street,  adjoining 
the  station  of  the  Electric  Package  Company,  so  that  transfer  is 
easily  accomplished,  but  the  facilities  for  unloading  and  storage  are 
wholly  inadequate.  There  is  an  extra  track  for  the  interurban  cars, 
so  that  the  city  cars  are  not  interfered  with,  but  the  freight  has 
to  be.  unloaded  on  the  sidewalk,  and  where  one  car  happens  to  have 
a  heavier  load  than  others,  the  latter  are  held  up  sometimes  for 
fifteen  or  twenty  minutes.    Naturally  this  is  not  pleasing  to  pas- 


temporary  station  on  the  site  selected,  turn-outs  having  just  been 
laid  for  the  purpose.  The  site  is  located  on  Eagle  and  Boliver 
Streets,  just  west  of  the  Erie  Street  tracks.    When  this  station  is 


in  use,  the  express  cars  will  load  and  unload  there,  and  then  run 

C.  &  E.  Division, 
February,  1902 

Both  Divisions, 
March,  1902 

$3,500 
500 
450 
350 
350 
83 
250 
200 

$8,700 
1,300 
1,300 
1,200 
400 
260 
418 
712 

Mail  :  -  

City  companies  (two  cents  per  car  mile)  

$5,683 

$14,190 

C.  &  E.  Division,  Week  Ended  April  21 

C.   &  E.   Division.  Week 
Ended  April  28 

1901 

1902 

1901 

1902 

Total  

Milk  

Freight  

Mail  

Number  of  passengers  

$1,149.94 
655.09 
190.02 
127.15 
66.48 
30.00 
79.20 
3,736 

$2,116.16 
1,280.20 
292.93 
213.65 
133.48 

79.20 
6,941 

$990.53 
630.38 
150.51 
124.44 
6.00 
10.00 
79.20 
3,685 

$2,922.86 
1,246.17 
261.17 
203.50 
92.12 
140.70 
79.20 
6,529 
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Both  Divisions,  Week  Ended  May  5 


The  Brooklyn  Tunnel  Contract 


Passenger  

Express  

Milk   

Freight  

Special  car  

Mail  

City  mileage  _. 
Miscellaneous 

Totals  .... 


C.  &  E.  Division 


1901 


$ 

,153  56 
226.99 
143.15 
79.00 
49  00 
79.20 


1,730.90 


L902 


1,559.63 
260.97 
194  HO 
139  20 
32.50 
79.20 
41 70 
7.00 

2,355.00 


Garkettsville  Division 


1901 


1902 


1,115  90 
140.07 
150.67 
59.61 


1,190.85 


13.38 
30.70 


1,510.15 


Total  system. 


1901 
$2,921.75 


1902 
$3,865.15 


Eastern  Ohio  Traction  Company 

Table  of  Freight  Rates  from  Cleveland,  Superseding  all  Previous  Issues,  Taking  Effect 
January  1,  1902 


To 


*South  '  uclid. .. 

♦Toll  Gate  

*Mayfield  

Gates  Mill  

Scotland  

Novelty  

*  Fullertown  

Fowler  Mills  

♦Mansfield  

*Bass  Lake  

Chardon  

♦Smiths  

♦Pundeison  Lake 

Burton  

Middlefield...:. 

*  Warrensville  

Chagrin  Falls — 

♦South  Newhury 
♦Steels  

Troy  

♦Hiram   

Garrettsville  


Classes 


1st 

2nd 

3rd 

4th 

5th 

6th 

9!4 

%y, 

8 

5'A 

12 

11 

wy2 

8'A 

1% 

054 

12 

11 

10V2 

sy2 

I'A 

6'A 

12 

11 

W'A 

8'A 

1% 

rjl 

6'A 

13 

13 

10 

6'A 

m 

13 

12 

10 

VA 

6'A 

uy2 

13 

12 

10 

1% 

G'A 

14 'A 

13 

12 

10 

t% 

6'A 

14  'A 

13 

12 

10 

z% 

14% 

13 

12 

10 

1'A 

1'A 

6% 

MlA 

14 

13 

10 

6V2 

\4'A 

13 

12 

10 

1% 

6V2 

15% 

14 

13 

10 

1lA 

1V2 

6'A 

15  J* 

14 

13 

10 

6'A 

16^ 

14 

13 

10 

TA 

6'A 

9'A 

S'A 

8 

I'A 

6'A 

5'A 

10 

9 

»'A 

8 

7 

6 

13 

12 

11 

9 

■  7>A 

6'A 

13 

12 

11 

9 

~'A 

6'A 

13 

12 

11 

9 

"1V2 

6'A 

13 

12 

11 

9 

1% 

6'A 

♦Prepaid  stations.    Freight  must  be  prepaid.    Minimum  charge,  25c. 
Baggage  cars  leave  Cleveland  for  Chardon,  8.00  a.  m.  and  4.00  p.  M. 
For  Burton  and  Middlefield,  9.00  a.  m.  and  3.00  p.  m. 
For  Chagrin  Falls,  11.00  a.  m.  and  7.00  p.  M. 

For  Chagrin  Falls,  Hiram  and  Garrettsville,  8,00  A.  M.  and  3.00  p.  M. 
Subject  to  change. 

to  the  Public  Square,  half  a  mile  distant.  Recent  figures  as  to  the 
freight  and  passenger  business  of  the  Cleveland  &  Eastern  division, 
as  well  as  the  entire  system,  are  given  herewith ;  also  comparative 
figures  showing  the  gains  being  made  by  this  property. 

President  H.  Clark  Ford,  of  the  Eastern  Ohio  Traction  Com- 
pany has  given  considerable  attention  to  the  development  in  North- 
ern Ohio  through  the  Cleveland  interurbans  and  the  lines  of  the 
Eastern  Ohio  Company,  in  particular.  In  a  recent  conversation  Mr. 
Ford  said :  "I  do  not  believe  that  the  people  of  Cleveland  and 
Northern  Ohio  appreciate  what  the  Everett-Moore  Syndicate  has 
done  for  that  section.  There  is  not  a  foot  of  land  in  a  township 
of  Cuyahoga,  which  has  not  advanced  in  value  by  these  trolley 
operations.  The  indirect  benefits  of  this  improved  transportation 
are  immeasurable,  and  will  be  more  and  more  appreciated  and 
recognized  as  time  goes  by." 

The  same  conditions  obtain  in  other  Northern  Ohio  counties.  The 
Chagrin  Valley  has  for  years  cut  off  Geauga  commercially  from 
Cleveland.  Chardon,  the  county  seat,  is  only  thirty  miles  from 
Cleveland,  yet,  as  has  already  been  mentioned,  its  traffic  and  that  of 
its  neighbors  has  been  going  eastward  to  Pittsburgh,  which  is 
much  farther  away  than  Cleveland,  for  the  sole  reason  that  trans- 
portation could  be  had  direct,  with  no  transfer  of  freight.  This  was 
an  unnatural  and  artificial  state  of  things  that  needed  but  the  open- 
ing of  an  outlet  into  the  natural  metropolis  of  Geauga  County.  The 
Cleveland  &  Eastern  line  was  opened  to  Middlefield,  and  connection 
secured  with  the  line  from  Cleveland  to  Chagrin  Falls,  which  runs 
011  through  Hiram  to  Garrettsville.  The  lines  of  the  system  traverse 
eastern  Cuyahoga  County,  go  through  Geauga  and  Portage  counties, 
and  come  within  a  few  miles  of  Trumbull.  As  a  result  of  the  de- 
velopment of  this  system  the  entire  situation  in  the  freight  and 
package  or  express  business  of  the  locality  has  been  changed,  and 
Cleveland  is  apparently  the  principal  gainer  thereby. 


Special  officers  of  the  Union  Traction  Company,  of  Philadel- 
phia, co-operating  with  the  police,  have  begun  a  crusade  against 
the  small  boys  who  persist  in  jumping  on  street  cars.  Tl  is  re- 
ported that  twenty-three  arrests  were  made  in  one  day  recently 
in  Philadelphia. 


The  Rapid  Transit  Commissioners  have  before  them  the  proposed 
form  of  contract  adopted  by  their  committee  for  the  building  of  the 
subway  from  City  Hall  in  Manhattan  to  Flatbush  Avenue  in  Brook- 
lyn, and  several  amendments  advocated  by  Comptroller  Grout. 
The  "majority  report,"  which  outlines  the  form  of  contract,  is  a 
voluminous  document,  and  can  only  be  summarized  here. 

In  general  the  proposed  contract  follows  that  drawn  for  the  sub- 
way in  Manhattan,  and  provides  that  the  miximum  fare  between  the 
two  boroughs  shall  be  5  cents.  Mr.  Grout  dissents  and  offers  as  a 
substitute  a  provision  that  the  bidders  be  restricted  to  a  3-cent  fare. 
The  comptroller  also  protests  against  the  clause  of  the  majority  re- 
port, which  appropriates  $1,000,000  for  terminal  purposes.  Mr. 
Grout  thinks  that  the  contractor  should  be  obliged  to  bid  on  the 
terminals. 

An  important  provision  in  the  document  is  that  every  bidder 
must  specify  what  he  is  able  to  furnish  in  the  way  of  connections 
with  other  rapid  transit  or  surface  lines ;  that  is  to  say,  the  connect- 
ing lines  upon  which  he  can  assure  to  passengers  over  the  Brook- 
lyn-Manhattan Railroad  continuous  trips  without  change  of  cars  for 
a  single  fare  not  exceeding  5  cents. 

The  bidder  must  state  the  maximum  fare  to  be  charged  by  him 
upon  the  railroad  within  the  limits  of  5  cents,  thus  making  the 
amount  of  the  fare  an  element  of  the  competition. 

It  is  also  made  optional  with  any  bidder  to  offer  to  subject  him- 
self or  not  as  an  element  in  the  competition  to  a  provision  for 
futurc  operating  agreements  inserted  in  the  contract.  The  pro- 
vision is  intended  to  secure  to  the  city  the  right,  as  traffic  increases 
or  local  conditions  change,  to  compel  reasonable  provisions  for 
continuous  service  within  the  city  at  reasonable  fares. 

The  successful  contractor  must  give  security  by  a  deposit  of 
$1,000,000  in  cash  or  in  securities  of  the  character  in  which  savings 
banks  are  authorized  by  law  to  invest  their  moneys  for  the  proper 
construction,  and  further  security  in  the  sum  of  $1,000,000  for  the 
proper  operation  of  the  road  after  it  has  been  built. 

The  city  assures  to  the  contractor  the  right  to  construct  and 
operate  the  railroad  "free  of  all  right,  claim,  or  other  interference, 
whether  by  injunction  suit  for  damages  or  otherwise  on  the  part 
of  any  abutting  owner  or  other  person." 

The  railroad  and  its  equipment  are  declared  to  constitute  great- 
public  works  which  must  "be  designed,  constructed  and  maintained 
with  a  view  to  the  beauty  of  their  appearance  as  well  as  to  their 
efficiency." 

The  bid  of  the  contractor  is  to  include  $i,ooo,oco  for  terminals 
and  for  real  estate  otherwise  required  for  the  construction  of  the 
railroad,  but  this  amount  is  subject  to  increase  to  an  amount  not  ex- 
ceeding $1,500,000.  If  the  total  cost  of  terminals  and  real  estate  ex- 
ceed $1,500,000  the  contractor  will  have  to  provide  it  at  his  own  cost. 

The  entire  railroad  is  to  be  completed,  constructed,  equipped  and 
ready  for  operation  within  two  years  from  the  date  of  the  con- 
tract, and  work  is  to  begin  within  sixty  days  after  the  execution  of 
the  document. 

The  rental  will  be  the  amount  of  interest  which  the  city  must  pay 
upon  the  bonds  issued  to  provide  the  cost  of  construction,  and  a 
further  annual  sum  of  not  less  than  t  per  cent  upon  the  whole  of 
the  bonds. 

No  provision  is  made  for  express  service,  as  there  are  but  two 
tracks,  but  all  trains  are  to  be  run  on  the  average,  stops  at  stations 
included,  of  not  less  than  14  miles  per  hour.  There  is  a  compulsory 
provision  for  night  service. 

The  comptroller's  principal  objection  is  to  the  rate  of  fare  pro- 
posed. He  believes  that  a  3-cent  fare  should  be  compulsory.  On 
this  point  his  "minority  renort,"  or  proposed  amendment  says : 

The  draft  contract  provides  that  the  bidder  must  state  the  maximum  fare 
to  be  charged  by  him  upon  the  railroad  within  the  limit  of  5  cents.  This  ex- 
tension is  slightly  longer  than  the  Brooklyn  Bridge,  upon  which  it  has 
always  been  the  practice  both  of  the  city  and  now  of  the  railroad  company  of 
the  old  bridge  cars,  to  charge  3  cents  for  a  single  fare,  with  two  tickets  for 
5  cents.  I  am  disposed  to  believe  that  the  contract  should  prescribe  similar 
terms  for  this  extension  of  the  tunnel.  An  additional  reason  is  found  in  the 
fact  that  there  are  but  two  probable  competitors  for  this  tunnel,  who  will 
not  apparently  be  upon  an  equality  as  to  fares  now  collected  by  them.  For 
instance,  the  Brooklyn  Rapid  Transit  Company,  it  is  stated,  receives  an 
average  'arc  of  only  4  cents  a  passenger,  because  of  its  extensive  system  of 
transfers.  The  Subway  Company,  which  will  operate  the  Manhattan-Bronx 
tunnel,  is  free,  however,  from  any  transfer  arrangements,  and  will  get  the  full 
5-cent  fare  for  each  passenger,  long  or  short  haul.  Three  cents  for  the  short 
ride  in  this  new  tunnel  is  adequate  compensation  for  any  railroad  company. 

On  the  other  hand  it  is  feared  that  such  a  provision  may  exclude 
bidders,  who  might  otherwise  enter  the  competition. 

The  board  referred  the  proposed  form  of  contract  and  Comp- 
troller Grout's  amendments  to  the  corporation  counsel  for  ex- 
amination. It  is  expected  that  (he  final  report  will  be  approved 
on  June  5,  and  that  a  public  hearing  will  be  held  on  that  day. 
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Some  Notes  on  European  Practice  in  Electric  Traction 
With  Three-Phase  Alternating;  Currents* 

BY  CARL  L.  De  MURALT. 

There  have  recently  been  some  pretty  lively  discussions  be- 
tween the  advocates  of  continuous  current  and  those  of  alter- 
nating current  systems  for  electric  traction  purposes.  Now  I  wish 
tc  state  right  at  the  beginning  that  in  the  opinion  of  the  author 
there  are  certain  cases  where  continuous,  current  is  preferable  and 
where  alternating  currents  could  not  do  the  work  as  well,  on  the 
other  hand  there  certainly  are  cases  where  alternating  currents  are 
particularly  well  adapted  to  solve,  the  problems  in  question  and 
where  continuous  current  could  not  be  used  advantageously. 

First  Tests  by  Siemens  &  Halske. — The  first  tests  with  alter- 
nating current  traction  were  made  by  Siemens  &  Halske,  of  Ber- 
lin, in  1892,  in  Charlottenburg  on  a  specially  constructed  track  of 
about  360-m  length  with  one  curve  of  40-m  radius.  There  were 
two  overhead  trolleys,  the  rails  forming  the  third  conductor.  The 
voltage  was  between  500  and  600,  the  periodicity  50  cycles  per 
second.  The  primary  winding  of  the  motor  was  arranged  to 
allow  being  connected  in  delta  for  starting  purposes,  whilst  it  was 
changed  to  star  connection  for  full  speed.  The  starting  torque 
of  the  motor  was  therefore  made  about  six  times  the  full-load 
running  torque.  The  motor  was  also  provided  with  slip  rings  on 
the  rotor,  which  allowed  for  inserting  resistance  into  the  second- 
ary winding. 

These  tests  showed  clearly  that  an  alternating  current  railway 
was  absolutely  feasible,  and  proved  that  no  serious  difficulties 
would  be  encountered  in  regard  to  the  trolley  line  construction. 

Lugano  Tramways. — Brown,  Boveri  &  Co.,  of  Baden,  Switzer- 


nergrat.  The  locomotives  weigh  13  tons  complete,  and  their  con- 
trol is  similar  to  those  on  the  Gornergrat  line.  The  motor-con- 
trolling devices  and  the  contact  arrangements  are  exactly  the 
same  as  on  the  Gornergrat  road. 

Stansstad-Engelberg  Railway. — The  voltage  generated  on  this 
road  is  750  volts  at  32.5  cycles,  and  this  is  fed  direct  into  the  trol- 
ley line.  A  90-kw  step-up  transformer  produces  5300  volts,  which 
is  transmitted  to  two  sub-stations  situated  at  about  3  km  and  7 
km  respectively  from  Stansstad,  and  containing  each  a  similar 
transformer,  reducing  the  voltage  again  to  750  volts.  The  trolley 
line  construction  is  similar  to  that  found  on  the  Gornergrat  and 
Jungfrau  Railways.  The  speed  of  the  car  is  20  km  (12.5  miles) 
per  hour.  The  contact  with  the  trolley  line  is  made  by  means  of 
two  double  contact  bars  attached  to  the  roof  near  each  end  of  the 
car.  The  control  is  similar  to  that  already  described  for  the  other 
roads.  A  locomotive  is  used  on  heavy  grades,  but  on  more  mod- 
erate ones  the  cars  are  operated  by  their  own  motors.  The  loco- 
motive not  only  serv  es  for  the  above-mentioned  purpose  but  is 
destined  also  to  haul  freight  trains  of  20  tons  total  weight  over 
the  lower  part  of  the  road  at  a  speed  of  about  11. 5  km  an  hour. 

Burgdorf-Thun  Railway. — The  Burgdorf-Thun  Railway,  which 
was  opened  in  1899.  is  not  exactly  what  you  would  call  a  trunk- 
line.  Yet  it  is  of  normal  gage  and  forms  a  very  important  link 
between  three  of  the  main  steam  lines  of  Switzerland.  The  ser- 
vice conditions  are  the  same  as  encountered  on  the  other  Swiss 
-ailways  and  it  uses  the  same  size  and  shape  of  rolling  stock  as  the 
main  steam  roads.  The  total  length  of  the  line  is  40.3  km  (25 
miles).  The  main  reason  for  adopting  electric  traction  was  that 
the  timetable  could  be  arranged  much  more  conveniently  than  for 
steam  traction.  With  the  steam  there  would  have  been  five  trains 
per  day  in  each  direction,  costing  per  year  at  the  least  52,000  francs 


land,  may  claim  the  honor  of  first  putting  alternating  current  into 
actual  use  for  traction  on  a  commercial  scale.  The  tramways  of 
Lugano,  the  first  three-phase  railway,  were  opened  for  traffic  in 
1895.  The  transmission  voltage  is  5000  volts  at  40  cycles.  Trans- 
formers reduce  this  to  400  volts.  Two  trolley  wires  of  6  mm 
diameter  25  cm  apart  are  used  and  the  rails  serve  as  third  con- 
ductor. Speed  of  car  15  km  (9.3  miles)  an  hour.  Two  trolleys, 
one  1  yard  behind  the  other,  make  contact  with  the  two  lines. 
Motors  are  started  by  means  of  a  reversing  switch,  and  their  speed 
is  controlled  by  means  of  a  resistance  in  the  rotor  circuit.  Three 
transformer  stations  of  180  kw.  each  2  km,  5  kin  and  8  km  re- 
spectively from  the  beginning  reduce  from  5400  to  540  volts. 
The  high-tension  lines  follows  a  separate  route.  The  trolley  line 
consists  of  two  wires  of  8-mm  diameter,  suspended  by  means  of 
cross-wires  from  wooden  poles  every  25  m,  the  rails  forming  the 
third  conductor.  The  locomotive  weighs  10.5  tons.  The  motors 
are  controlled  by  a  reversing  switch,  through  which  the  stator  is 
connected  to  the  line  and  by  the  usual  starting  rheostat  in  the 
rotor  circuit.  Two  trolleys  are  employed  on  each  line  wire  on 
account  of  the  large  current  and  in  order  to  pass  switches  without 
making  a  break.  This  line  was  completed  in  1897  and  opened  to 
traffic  in  1898. 

Jungfrau  Railway. — The  total  length  of  this  road  is  13  km  (8 
miles),  with  a  difference  in  altitude  between  the  two  terminals  of 
2100  m  (6900  ft.).  The  grade,  almost  immediately  after  leaving 
the  little  Scheidegg  station,  is  10  per  cent,  and  this  is  increased  to 
20  per  cent  at  about  half  way  to  the  Eiger  Glacier  station,  From 
there  on  the  grade  increases  to  the  maximum  of  25  per  cent,  when 
the  line  enters  the  tunnel.  Water  power  is  made  use  of  in  the 
valley  of  the  White  Lutschine  to  generate  3-phase  currents  at 
7000  volts  and  38  cycles,  which  is  transmitted  by  overhead  wires 
to  transformer  stations  along  the  line,  where  it  is  transformed 
down  to  500  volts.    There  is  a  double  trolley  line  as  on  the  Gor- 
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for  coal  alone,  and  each  additional  train  would  have  cost  10,000 
francs  more  for  coal  alone.  Now,  50,000  francs  allows,  with 
electricity  as  motive  power,  the  running  of  ten  passenger  and  two 
freight  trains  per  day  in  each  direction  over  the  whole  length  of 
the  line,  and  besides  three  or  four  trains  per  day  from  Thun  to 
Konolfingen  and  back.  Each  train  consists  nominally  of  one  motor 
car  and  one  or  two  trailers,  with  a  total  seating  capacity  of  130  to 
T40  passengers  This  means  that  not  only  is  the  public  benefited 
by  a  better  service,  but  the  number  of  passengers  actually  carried 
is  larger  and  thus  increases  evidently  the  income  of  the  railway  by 
a  handsome  percentage. 

There  are  sixteen  stations,  four  of  which  have  connection  with 
existing  steam  lines.  The  gage  is  normal  =  1.435  m,  the  mini- 
mum radius  in  curves  is  250  m,  and  the  maximum  grade  in  any 
place  2.5  per  cent. 

The  energy  is  furnished  by  the  power  station  on  the  Kander, 
about  ic  km  (6  miles)  beyond  Thun.  The  primary  line  voltage  is 
16,000,  the  number  of  cycles  40  per  second.  Fourteen  transformer 
stations  reduce  this  voltage  to  the  voltage  in  the  trolley  lines, 
which  was  fixed  at  750  volts,  this  being  the  limit  set  by  the  federal 
authorities  at  that  time.  This  voltage,  however,  seems  to  be  in- 
creased slightly  in  actual  practice. 

The  trolley  line  consists  of  two  copper  wires  of  8  mm  diameter, 
suspended  by  means  of  steel  cross  wires  from  wooden  poles  placed 
on  both  sides  of  the  track.  The  rails  form  the  third  conductor, 
and  are  bonded  by  means  of  a  special  metallic  paste. 

The  contact  devices  of  the  cars  consist  of  four  steel  frames  per 
car,  two  on  each  end  of  the  car  roof,  at  a  distance  of  about  9.5  m 
(31  ft.)  from  the  other  two,  the  contact  bar  being  a  brass  roller 
of  special  shape. 

There  are  two  kinds  of  motor  cars,  the  passenger  motor  car 
and  the  regular  locomotive  for  freight  trains. 

The  motor  car  is  a  double-truck  car,  with  a  64-hp  3-phase  motor 
geared  to  each  axle.  The  gear  ratio  is  1.3,  and  the  speed  of  the 
motors  600  r.  p.  m.  equivalent  to  a  train  speed  of  39  km  (24.2 
miles)— per  hour.    The  four  motors  are  connected  with  their 
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stators  in  parallel.  The  line  current  passes  first  through  one  of  the 
two  controllers,  placed  one  on  each  car  platform,  then  through 
automatic  cut-outs  to  the  motors.  The  first  motion  of  the  con- 
troller handle  closes  a  switch  and  connects  the  stators  to  the  line, 
at  the  same  time  cutting  in  four  rheostats,  one  into  each  rotor 
circuit.  Subsequent  turning  of  the  controller  handle  works  a 
combination  bevel  and  chain  gear  through  which  three  carbon 
brushes  are  moved  on  a  sort  of  cummutator  attached  to  each 
rheostat,  whereby  all  the  resistance  is  gradually  taken  out  and  the 
rotors  left  short-circuited.  A  second  handle  on  the  controller 
reverses  the  direction  in  which  the  car  is  going  by  changing  two 
of  the  main  leads.  Each  car  platform  is  equipped  with  two 
ampere-meters,  one  voltmeter  and  a  recording  tachometer.  A 
Westinghouse  brake  and  an  electric  lighting  and  heating  in- 
stallation complete  the  equipment. 

The  freight  locomotives  are  designed  for  a  speed  of  iy' ■'<  km 
(about  12  miles)  per  hour,  and  will  haul  a  weight  of  100  tons  (not 
including  their  own  weight)  up  the  steepest  grade  of  2.5 
per  cent.  The  weight  of  a  locomotive  complete  is  30  tons,  equally 
divided  between  two  axles.  Two  motors  of  150  hp  each  are 
mounted  on  a  common  shaft  half  way  between  these  two  axles, 
and  drive  by  means  of  a  reduction  gear  first  an  intermediary  axle 
and  from  this  axle  by  means  of  connecting  rods  all  four  driving 
wheels. 

Lecco-Colico-Sondrio-Chiavenna  Railway. — In  1901  Ganz  & 
Co.,  of  Budapest,  finished  the  electric  equipment  of  what  is  usu- 
ally called  the  Valtellina  Railway  in  the  northern  part  of  Italy. 
The  normal  speed  is  60  km  (37  miles)  per  hour  for  passenger 
trains  and  30  km  for  freight  trains.  The  power  station  generates 
20,000  volts  at  15  cycles  per  second,  12  transformers  of  300  kw 
each,  along  the  line  about  10  km  from  each  other,  reduce  this  to 
3000  volts.  There  are  two  8-mm  trolley  wires,  the  track  serving 
as  a  third  conductor.  The  rolling  stock  consists  of  passenger 
motor  cars  weighing  50  tons,  and  freight  locomotives  weighing 


MODIFIED  FORM  OF  CONTACT  DEVICE  USED  IN  TESTS 
AT  GROSSLICHTERFELDE 

40  tons  each.  Both  are  of  the  double-truck  type,  with  one  motor 
of  150  hp  on  each  of  the  four  driving  axles.  The  motors  are 
mounted  direct  on  hollow  shafts  on  the  axles,  driving  the  latter 
by  means  of  a  flexible  coupling.  For  the  passenger  cars  the  so- 
called  "cascade"  connection  is  made  use  of,  two  of  the  motors 
being  connected  to  the  3000  volts  directly,  the  other  two  to  the  300 
volts  induced  in  the  rotors  of  the  first  two.    Thus  half-normal 


speed  is  obtained  and  a  certain  economy  in  starting.  The  freight 
locomotives,  however,  use  resistances  only  for  starting  purposes. 
The  contact  device  is  of  the  roller  type,  two  copper  rollers  40  cm 
long  being  separated  by  a  piece  of  hard  wood  12  cm  long, 
saturated  with  parafin  under  pressure. 
Tests  at  Grosslichterfelde. — .Still  higher  voltages  were  used  by 


CONTACT  DEVICE  USED  IN  ORIGINAL  TESTS  AT 
GROSSLICHTERFELDE 

Siemens  &  Halske  in  1899  and  1900  during  extensive  tests  made 
on  the  Teltower  road,  between  Grosslichterfelde  and  Zehlendorf, 
on  a  specially  constructed  test  track  a  little  over  one  mile  long, 
normal  gage,  with  curves  of  200  m,  100  m  and  40  m  radius.  On 
account  of  the  traffic  on  this  public  road  the  contact  line  had  to 
be  placed  on  one  side  of  the  road,  and  for  the  same  reasons  a 
guard-wire  net  had  to  be  fixed  under  all  wires.  The  main  object 
of  these  tests  was  to  find  a  suitable  contact  device  and  the  best 
possible  line  construction  to  handle  a  current  of  10,000  volts,  and 
at  car  speeds  up  to  60  km  (37  miles)  per  hour. 

The  first  tests  were  made  with  a  device  making  contact  with  the 
line  from  above.  The  line  wire  was  fastened  to  triple  petticoat 
porcelain  insulators  by  means  of  special  brass  pieces.  The  in- 
sulators were  mounted  on  wooden  cross-arms  of  different  lengths, 
which  were  hinged  to  iron  poles  in  such  a  way  as  to  permit  the 
tension  in  the  wires  to  be  equalized  without  difficulty.  The  three 
wires  formed  an  inclined  plane. 

Later  the  line  construction  was  changed  and  arranged  for 
making  contact  from  the  side.  The  three  wires  were  placed  in  a 
vertical  plane  with  distances  of  about  one  yard  from  one  another. 
The  wooden  cross-arms  were  replaced  by  elliptically-curved  angle 
irons  provided  with  a  guy  wire,  to  which  the  insulators  were  fas- 
tened, inclined  toward  the  tracks. 

In  both  cases  tests  were  made  with  line  voltages  of  750  volts, 
2000  volts  and  10.000  volts.  The  locomotive  was  fitted  with  two 
three-phase  induction  motors,  one  on  each  axle,  and  each  for 
30-hp  normal  and  120-hp  maximum  output  at  650  volts.  With  850 
volts  the  output  would  be  increased  to  200  hp  per  motor.  These 
motors  had  interchangeable  armatures  so  that  they  could  be  used 
for  750  volts  or  2000  volts  directly  with  the  line  voltage.  For  the 
tests  with  10,000  volts  on  the  line,  a  transformer  was  installed  on 
the  locomotive  to  transform  down  to  750  volts.  There  were  two 
different  reduction  gears  which  could  be  inserted  alternatingly. 
one  for  40  km  an  hour,  the  other  for  60  km  an  hour.  The  total 
weight  of  the  locomotive  completely  equipped  was  16  tons. 

From  the  tests  made  the  following  results  were  deduced: 

1.  It  is  entirely  feasible  to  use  line  voltages  up  to  10,000  volts, 
and  the  necessary  energy  could  be  taken  from  the  line  in  each 
case  without  difficulty. 

2.  The  contact  from  the  side  is  rather  the  better  of  the  two. 
The  Zossen  Railway — These  results  were  availed  of  for  the  tests 

which  are  now  being  made  on  the  normal  gaa;e  line  from  Marien- 
felde  to  Z6ssen,  about  fifteen  miles  long,  where  the  line  voltage 
is  10.000  volts  at  45-50  p.  p.  s.  and  the  speeds  attempted  up  to 
220  km  (135  miles)  an  hour. 

Tt  would  lead  too  far  to  go  into  details  regarding  these  tests 
which  have  not  been  completed.  Suffice  it  to  say  that  as  far  as  the 
electric  equipment  is  concerned,  they  have  been  entirely  satisfac- 
tory. The  maximum  speed  obtained  up  to  now  is  160  km  (100 
miles)  per  hour. 

Tests  on  the  Burgdorf-Thun   Railway.— First,,  the,  overload 
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capacity  of  the  passenger  cars  were  tried.  These  cars  were  de- 
signed to  haul  nominally  a  total  train  weight  of  50  tons  on  all 
grades  at  a  speed  of  39  km  (24  miles)  an  hour. 

A  test  train  was  put  together  to  weigh  70  tons  total,  i.  e.,  40 
per  cent  overload,  and  the  motors  did  their  work  very  well  in- 
deed, starting  on  the  2.5  per  cent  grade  without  any  trouble  what- 
ever. If,  therefore,  one  of  the  four  motors  of  a  car  should  ever 
be  temporarily  out  of  order  the  other  three  motors  will  be  able  to 
deal  with  a  normal  train  alone. 

In  actual  service  neither  the  motors  nor  the  transformers  show 
any  appreciable  rise  in  temperature.  The  transformers  are,  of 
course,  under  load  for  short  periods  only,  say  ten  minutes  at  a 

j  Acceleration  Tests 
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CURVES  OF  STARTING  TESTS 


time.  Their  size  was  therefore  evidently  not  determined  by  their 
heating  but  by  the  maximum  drop  in  voltage,  which  in  this  case 
is  in  it  quite  10  per  cent. 

The  accompanying  curves  show  the  results  of  some  starting 
tests  made  under  three  different  conditions: 
a.  One  motor  car  alone  weighing  32  tons. 
h.  One  motor  car  hauling  two  trailers,  total  weight  55  tons. 
<-.  One  motor  car  hauling  three  trailers,  total  weight  70  tons. 
The  curves  show  speed,  amperes  per  phase  and  volts  as  func- 
tions of  time.    The  tests  were  made  on  the  level,  and  the  con- 
troller manipulated  so  as  to  keep  the  current  as  nearly  as  possible 
constant  at  200  amps.    This  represents  actual  working  conditions. 

Readings  were  taken  on  the  instruments  mounted  on  the  car  at 
regular  intervals  of  five  seconds,  the  usual  employee  of  the  road 
acting  as  motorman.  The  automatic  speed  record  made  by  the 
speed  indicator  corresponded  very  closely  in  each  case  with  the 
curves  thus  obtained. 

It  will  be  found  that  a  weight  of  32  tons  was  brought  up  to  a 
speed  of  24  miles  an  hour  in  about  thirty-two  seconds,  a  weight  of 
55  tons  in  about  fifty-seven  seconds,  and  a  weight  of  70  tons  in 
about  78  seconds. 

The  total  energy  input  up  to  a  point  where  full  speed  was 
reached  is  something  like  1600  watt-hours  in  the  first  case,  3000 
watt-hours  in  the  second  case,  and  3900  watt-hours  in  the  third 
case,  or  approximately  52  watt-hours,  55  watt-hours  and  56  watt- 
hours  per  ton  respectively,  a  power  factor  of  0.8  being  used  to 
calculate  real  energy. 

These  results  appear  to  compare  very  favorably  with  such  as 
have  been  recently  obtained  with  continuous  current  motors,  and 
this  in  regard  to  time  of  getting  up  speed  as  well  as  in  regard  to 
energy  consumed  during  acceleration. 

By  the  use  of  the  series  parallel  controller  continuous  current 
motors  can  be  made  to  consume,  I  believe,  as  a  minimum  about 
40-45  watt-hours  per  ton  under  similar  conditions,  which  would  be 
a  little  less  than  80  per  cent  of  the  energy  consumed  by  the  above 
alternating  current  motors.  There  is,  however,  this  point  to  be 
taken  into  consideration,  that  the  maximum  power  input  in  the 
case  of  the  alternating  current  motors  is  not  very  much  above  the 
average  input,  whilst  in  the  case  of  the  continuous  current  motor 
the  energy  curve  has  a  very  decided  point,  making  the  maximum 
input  always  more  than  50  per  cent  and  often  too  per  cent  more 
than  the  average  input.  The  times  given  above  for  getting  up  full 
speed  are  rather  better  than  has  been  obtained  so  far  with  con- 
tinuous current  motors. 

The  second  diagram  represents  some  readings  taken  during  a 
regular  timetable  run  of  a  normal  passenger  train,  weighing  50 
<uiis  from  Walkringen  to  Konolfingen,  viz.:  up  and  down  over 
tlie  highest  point  of  the  road. 


It  will  be  noticed  that  very  severe  grades  were  encountered. 
The  curves  show  the  normal  speed  up  the  grade  to  be  about  38 
km,  on  the  level  stretch  on  the  top  about  39  km,  and  on  the  down 
grade  about  40  km,  or  a  slip  of  about  2  per  cent  both  ways. 

The  ampere  curve  clearly  shows  the  difference  between  energy 
consumed  in  going  up,  and  energy  returned  when  coming  down. 
Of  course  the  power  factors  will  be  different  in  the  two  cases,  and 
the  real  amounts  of  consumed  and  returned  energy  cannot  be 
calculated  from  this  curve.  It  is,  however,  interesting  to  see  how 
the  voltage  increases  on  the  down  grade,  thereby  clearly  indi- 
cating that  the  load  is  taken  off.  This  test  was  made  with  the 
brakes  wide  open  all  the  time  and  the  motor  resistances  were  used 
for  starting  purposes  only. 

A  further  test  showed  that  by  insert- 
ing resistance  in  the  motors  while  on 
the  down  grade  the  speed  can  be  in- 
creased materially  and  the  speed 
reached  on  this  occasion  was  about  44 
km  on  a  down  grade  of  about  1.4  per 
cent. 

Finally  a  test  was  made  on  a  fully- 
loaded  train,  which  was  going  up  hill 
on  a  2.5  per  cent  grade.  It  was  sud- 
denly changed  to  going  down.  All 
brakes  were  left  open,  and  yet  the  train 
settled  on  its  downward  trip  at  the 
normal  speed  of  about  40  km,  which 
was  not  exceeded.  Then  its  direction 
was  changed  again  and  the  start  was 
made  without  any  difficulty  whatever. 

Conclusions.— From  these  tests  we 
may  draw  some  interesting  conclusions. 

I  shall  first  sum  up  the  results  more 
especially  in  regard  to  the  motors  and 
the  car  equipments,  which  may  be  for- 
mulated as  follows: 
If  properly  designed,  alternating  current  motors  can  be 
to  start  under  full  load  with  not  more  than  normal  full  load 
running  current.  They  will  also  start  under  a  considerable  over- 
load. The  only  condition  which  has  to  be  strictly  observed  in  the 
case  of  alternating  current  motors  is  that  the  drop  in  the  line 
voltage  many  not  exceed  a  certain  percentage,  say  15  per  cent,  to 
be  on  the  safe  side.  In  this  respect  the  continuous  current  system 
is  more  elastic,  and  a  continuous  current  motor  will  start  with  full 
torque  even  under  very  low  voltages.  In  practice  there  is,  however, 
no  reason  for  allowing  excessive  drops  in  the  line.    Besides  it 


Speed  Test. 


1. 

made 


READINGS  TAKEN  ON  REGULAR  RUNS  OF  NORMAL  PASSENGER 
TRAINS  WEIGHING  50  TONS 

would  be  easy  to  instill  on  particularly  exposed  points  transform- 
ers giving  a  somewhat  higher  secondary  voltage  in  order  to  in- 
crease the  torque  of  the  motors  in  these  cases. 

2.  In  regard  to  acceleration  we  may  say  that  alternating  cur- 
rent motors  are  well  adapted  for  accelerating  quickly  and  uni- 
formly up  to  full  speed.  Compared  with  continuous-current 
motors  they  show  a- somewhat  better,  viz.:  shorter,  time  to  get 
up  full  speed,  a  somewhat  increased  amount  of  energy  consumed 
during  the  acceleration  and  a  smaller  maximum  energy  input. 
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3.  During  the  run  we  find  the  speed  of  the  alternating  current 
motor  to  be  practically  constant  on  the  level  as  well  as  on  all 
grades,  as  it  is  dependent  practically  only  on  the  number  of  cycles 
of  the  generators.  This  means  that  alternating  current  motors 
must  be  proportioned  so  as  to  be  able  to  draw  the  maximum 
weight  at  abnormal  speed  on  the  maximum  grade.  Continuous 
current  motors  need  not  have  the  same  output,  as  it  is  possible, 
especially  in  the  case  of  several  motors  per  car,  to  give  the  motor 
momentarily  a  greater  torque  by  reducing  the  speed.  This,  how- 
ever, is  only  feasible  within  certain  limits,  and  actual  practice  has 
shown  that  the  gain  in  weight  of  motor  thus  obtained  is  very  small 
compared  with  the  weight  of  an  alternating  current  motor  running 
always  at  the  same  speed.  In  most  cases  it  will  hardly  exceed  10 
per  cent  to  15  per  cent.  Besides,  as  pointed  out  above,  the  volt- 
age of  the  line  might  be  increased  at  the  grades  in  order  to  in- 
crease the  capacity  of  the  alternating  current  motor. 

4.  On  down  grades  the  alternating  current  motor  acts  as  a 
generator  returning  energy  to  the  line.  This  recuperation  of 
energy  is  not  only  theoretically  feasible,  but  is  of  actual  interest 
in  the  case  of  prolonged  down  grades  where  the  motors  thus  auto- 
matically brake  themselves,  and  where  the  descending  trains 
greatly  relieve  the  power  station.  In  Siemens  &  Halske's  tests 
the  alternating  current  generators  were  driven  by  continuous- 
current  motors  from  a  storage  battery.  When  the  car  was  going 
down  grade,  energy  was  returned  and  the  storage  battery  actually 
charged.  The  Swiss  mountain  lines  have  installed  water  resist- 
ances to  use  up  the^  excess  of  energy  made  free  by  descending 
trains. 

5.  In  a  mechanical  way  the  alternating-current  motor  is,  of 
course,  superior  to  the  continuous-current  motor.  The  absence  of 
the  commutator  alone  is  an  advantage.  Then  the  voltage  in  the 
rotor  can  be  chosen  as  low  as  convenient,  which  makes  the  rheo- 
sats  better  and  safer.  All  the  Swiss  roads  which  have  been 
operated  now  between  three  years  and  four  years,  the  Lugano 
Tramways  even  seven  years,  report  having  had  practically  no  re- 
pairs whatever  on  any  parts  of  the  electrical  equipment,  none 
whatever  on  the  motors,  which  is  more  than  can  be  said  of  the 
usual  continuous  current  equipment. 

6.  Finally  the  manipulation  of  the  cars  is  greatly  simplified  by 
the  constancy  of  speed,  which  in  this  connection  is  a  decided  ad- 
vantage. All  the  motorman  has  to  do  is  to  start  his  car  and  bring 
it  up  to  speed.  The  car  itself  will  do  the  rest  until  it  is  stopped  by 
the  application  of  the  brake.  The  concatenated  motor  control, 
although  showing  a  slightly  better  efficiency  during  starting,  makes 
the  controlling  apparatus  more  complicated,  and  it  is  therefore 
preferable  in  most  cases  to  adhere  to  the  ordinary  resistance  con- 
trol, which  has  really  showed  up  to  be  pretty  efficient  after  all. 

7.  The  increased  voltage  admissible  for  alternating  current  sys- 
tems reduces  the  dimensions  of  the  line  wires.  If  carried  beyond 
a  certain  point  the  installation  will,  however,  have  to  be  increased. 
In  cases  where  the  energy  used  is  so  large  that  it  cannot  be  taken 
off  the  line  at  voltages  below  1000  volts,  alternating  current  be- 
comes a  necessity.  I  believe  that  100-150  amps,  per  contact  device 
is  just  about  the  maximum  permissible,  although  I  know  that  in 
some  cases,  especially  in  America,  as  much  as  300  amps,  have  been 
taken  off  by  one  trolley  wheel. 

8.  The  transformation  of  the  high  voltage  alternating  currents 
universally  used  for  transmission  on  long  roads  into  continuous 
current  means  the  installation  of  rotary  converter  sub-stations. 
For  transformation  into  alternating  currents  stationary  trans- 
formers are  used,  which  do  not  call  for  any  particular  attendance, 
and  having  no  rotating  parts  do  not  show  any  deterioration  from 
use. 

Concluding,  I  might  now  make  the  following  few  general  re- 
marks regarding  the  applicability  of  the  two  systems  for  traction 
purposes : 

Both  systems  are  probably  capable  of  satisfactorily  doing  the 
work  demanded  by  any  traction  problem.  I  therefore  repeat  that 
each  case  ought  to  be  studied  for  itself  in  order  to  find  out  which 
system  presents  the  greater  advantages. 

Very  irregular  profile  and  frequent  stops,  especially  if  combined 
with  greatly  varying  sfjeeds,  as  found,  for  instance,  in  congested 
city  street  traffic,  make  a  line  generally  more  suitable  for  con- 
tinuous current,  whilst  a  regular  profile,  even  in  the  case  of  steep 
grades  and  long  runs  between  stations,  would  make  it  better  fitted 
for  alternating  currents. 

Those  cases  are  rare,  however,  which  allow  of  an  a  priori  de- 
cision in  this  respect,  and  I  believe  that  a  discussion  on  the  merits 
of  the  two  systems  in  general  is  a  difficult  thing. 

What  I  would  like  to  call  your  attention  to  is  the  fact  that  the 
Burgdorf-Thun  Railway  answers  a  whole  series  of  questions  re- 
lating to  the  application  of  three-phase  alternating  current  to 
electric  traction,  and  proves  without  doubt  the  possibility  of  re- 
placing  the    present    steam   locomotive    by  electrically-driven 


vehicles.  This,  of  course,  is  of  special  interest  to  countries  like 
Switzerland  possessing  natural  resources  in  the  way  of  water 
power,  but  large  coal  fields  may  also  be  put  to  better  use  by  erect- 
ing electric  central  stations  in  their  immediate  neighborhood  and 
transmitting  the  energy  thus  generated  electrically  to  the  placts 
where  it  will  be  used  on  the  cars. 



B.  J.  Arnold  Selected  as  Consulting  Engineer  of  the 
Chicago  Local  Transportation  Committee 


The  local  transportation  committee  of  the  Chicago  City  Council 
has  had  under  consideration  for  some  time  the  appointment  of  an 
expert  in  technical  matters  relating  to  street  railways  to  report 
on  questions  upon  which  the  committee  and  Council  need  engineer- 
ing advice  in  connection  with  the  terms  of  franchise  extensions. 
The  selection  of  such  an  expert  was  of  course  a  matter  of  great 
importance,  as  it  was  recognized  that  the  ability  and  honesty  of 
the  engineer  selected  would  greatly  influence  the  street  railway 
future  of  Chicago.  It  was  with  much  approval  then,  on  May  12, 
that  the  announcement  was  received  of  the  committee's  decision  to 
recommend  the  apointment  of  Bion  J.  Arnold,  of  Chicago.  This 
action  was  subject  to  ratification  by  the  Council,  and  on  Monday, 
May  26,  a  resolution  confirming  the  committee's  report  was 
passed. 

Mr.  Arnold  has  a  large  task  before  him,  but  is  abundantly  ca- 
pable of  handling  it,  as  he  has  had  large  experience  with  important 
railway  questions.  Probably  no  man  could  have  been  chosen  who 
would  have  been  more  acceptable  to  all  parties  concerned.  Mr. 
Arnold's  honesty  and  fairness  are  recognized  by  all  who  are 
acquainted  with  his  personal  and  professional  career,  and  his  stand- 
ing as  an  engineer  will  insure  respectful  consideration  for  his 
recommendations. 

It  is  Mr.  Arnold's  intention  to  give  this  work  much  of  his  per- 
sonal time,  and  to  employ  a  corps  of  specialists  to  assist  him  in 
some  of  the  matters  to  be  taken  up.  All  of  the  chief  assistants 
employed  will  be  men  of  standing.  Indeed,  in  view  of  the  volume 
of  work  that  must  be  done  within  a  short  time  it  will  be  necessary 
to  establish  a  large  temporary  organization  or  bureau. 

Among  other  things  he  is!  to  report  a  general  scheme  of  reorgan- 
ization of  downtown  terminals  to  relieve  congestion  and  provide 
for  the  city's  growth  for  many  years  to  come.  This  will  include 
recommendations  as  to  subways,  and  alterations  in  the  Union  Ele- 
vated loop.  Estimates  are  also  to  be  made  as  to  the  cost  of  over- 
hauling and  altering  present  systems  to  give  the  city  the  best  possi- 
ble surface  lines,  together  with  estimates  on  the  probable  future  re- 
ceipts of  the  street  railway  systems.  He  is  to  report  on  the  feasi- 
bility of  a  conduit  trolley  system  for  Chicago,  similar  to  that  used 
in  New  York  and  Washington,  and  the  cost  of  such  construction  for 
the  lines  in  the  heart  of  the  city.  Among  other  things  upon  which 
reports  are  to  be  made  are  the  abandonment  of  the  present  practice 
of  running  long  trains;  a  universal  system  of  transfers;  an  estimate 
of  the  value  of  all  lines  the  franchises  of  which  do  not  expire  in 
1903  ;  the  desirability  of  through  routes  as  against  downtown  ter- 
minals ;  the  advisability  of  the  joint  use  of  tracks  by  different  com- 
panies ;  the  prevention  of  electrolysis ;  cost  and  desirability  of  lay- 
ing cement  roadbeds ;  cost  of  operation  and  earnings  of  the  pres- 
ent street  railway  companies ;  capitalization  of  the  present  com- 
panies ;  value  of  present  plants ;  number  of  passengers  carried 
during  different  hours  of  the  day ;  the  wages  paid  employees,  and 
rules  under  which  they  work ;  a  design  of  rail  to  be  used  in  the 
future. 

Along  with  the  question  of  the  feasibility  of  the  underground 
trolley  in  Chicago  is  that  of  enlarging  the  sewers,  for  it  is  admitted- 
ly impossible  to  operate  such  a  system  with  any  degree  of  regular- 
ity in  Chicago  unless  better  drainage  is  provided  than  is  common 
with  the  present  cable  conduits.  In  connection  with  possible  sub- 
ways for  the  downtown  district  and  the  rearrangement  of  down- 
town terminals  Mr.  Arnold's  task  will  require'  not  only  close  analy- 
sis of  conditions,  but  far-seeing  judgment  as  to  future  growth  of 
the  city  and  the  city's  traffic. 



Proposed  Combination  of  Jersey  Traction  Companies 


There  is  talk  of  a  combination,  through  a  holding  company,  of 
all  the  electric  traction  and  all  the  electric  light  companies  in 
New  Jersey.  Such  a  combination  would  represent  a  capitalization 
of  about  $100,000,000.  President  E.  F.  C.  Young,  of  the  North 
Jersey  Street  Railroad  Company,  is  quoted  as  saying  that  the  plan 
has  been  discussed,  but  that  no  definite  steps  have  been  taken. 
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Electric  Traction  in  England* 


BY  PHILIP  DAWSON 


The  real  advent  of  electric  traction  in  England  may  be  said  to 
date  back  to  the  opening  of  the  Bristol  line  in  1895.  The  Bristol 
electric  tramways,  although  not  by  any  means  the  first  opened, 
was  the  first  electric  line  which  was  commercially  successful  from 
the  beginning.  Since  that  date  constant  progress  has  been  made, 
so  that  at  the  present  time  there  are  eighty-five  electric  tramways 
and  railways  in  actual  operation,  while  there  are  over  one  hundred 
tramways  and  light  railways  under  construction  or  conversion, 
which  are  intended  to  be  worked  electrically.  The  following 
figures  give  a  very  good  idea  of  the  state  of  things  at  the  present 
day: 

Electric  Tramways  and  Railways  in  the  United  Kingdom 


Route  Mileage 

Track  Mileage 

Number  of  Cars 

Under  construction  

Authorized  and   about  to  be  con 
structed  

800 
600 

1,000 

1,300 
900 

1,400 

4,000 
800 

Total  

2,400 

3,600 

4.800 

I  have  compiled  a  series  of  tables  which  I  thought  would  be  of 
interest  to  you,  and  would  give  you  an  idea  of  the  cost  of  installa- 
tion and  operation,  as  well  as  of  the  probable  results  which  may  be 
expected.  I  have  also  compiled  some  figures  showing  the  in- 
crease of  traffic  which  takes  place  when  electric  traction  is  intro- 
duced, and  the  rapid  growth  of  electric  traction.  This  system  has 
not  only  been  applied  with  remarkable  success  in  the  United 
States  and  on  the  Continent  of  Europe,  but  it  has  within  the  last 
six  years  found  great  favor  in  our  country,  and  the  importance 
which  it  has  attained  may  be  gauged  by  the  capital  which  has 
already  been  invested  in  it. 

In  1896  the  total  capital  invested  in  electric  undertakings  in  this 
country  was  about  £6,000,000.    No  corporation  had  at  that  time 

Table  I. — New  York  City  Surface  Lines  (from  Street  Railway  Journal). — 
Population,  3,370,000 


1901 

1900 

1899 

1898 

Miles  of  track  

Passengers  carried  per  mile  of  track  

Number  of  times  population  carried  

963 
871,799,558 
110,557,911 

114,800 

905,000 

260 

952 
816,661,361 
112,361,704 

118.000 

858,000 

240 

930 
753,740,052 
112,671.413 

121,100 

810,000 

220 

914 

679,967,283 
105,797,835 
115,800 
744,000 
200 

Table  II. — Geowth  of  Passenger  Traffic  on  New  York  Surface  Lines 
Approximate 

1890     224,000,000 

1891  ---   238,000,000 

1892   268,000,000  "I 

1893    -  -  265,000,000  1  Period  of  changing  motive  power 

1894    263,000,000  f    and  consolidation  of  lines. 

:895  -  -   263,000,000  J 

1896    320,000,000 

1897   --   380,000,000 

1898   -   400,000,000 

1899    465,000,000 

1900   559,000,000 

Table  III. — Approximate  Capitalization  of  Electric  Tramways 


Name 


Birkenhead  -- 

Blackburn  

Blackpool  &  Fleetwood. 

Bradford  

Bristol  

Coventry  

Dover  — 

Dublin  United  

Glasgow  

Halifax  

Huddersfield  — 

Hull  

Leeds   

Liverpool   

London  United  

Manchester  

Norwich  

Portsmouth  

Sheffield  

Central  London  

City  &  South  London... 
Liverpool  Overhead  


Population 


110 

137. 


926 
000 


279 
321 
73 
44 
252 
762 
106 
95 
210 
428 
684 


,908 
,000 
,001) 
239 
,000 
000 
000 
,620 
953 
947 


543 
111 
189 
400 


969 
,728 
,160 
000 


Miles  of 
Route 


11 
4 

9 
25 
28^ 
10j| 

3'A 
45 
20 
13^ 
20 

25 

66 

13 

75 

14.4 

15 

18 
6.5 
6.0 
2.5 


Capitalization 


Total 


112,000 
225,000 
190,000 
338,000 
960,000 
130,000 
38,000 
1,715.000 
1,681,000 
117,000 
266,000 
270,000 
217,000 
1,084,000 
494,000 
900,000 
330,000 
602,000 
232,000 
3,550,000 
2,081,000 
709,000 


Per  Mile  of 
Route 


10,000 
56,000 
21,000 
14,000 
34,000 
12,000 
11,000 
38,000 
84,000 
9  000 
13,000 
28,000 
9,000 
16,000 
38,000 
12,000 
23,000 
40,000 
13,000 
546,000 
347,000 
318.0U0 


invested  any  money  in  that  branch.  At  the  end  of  last  year  the 
total  capital  invested  by  private  companies  exceeded  £40,000,000, 


♦Delivered  by  request  before  the  tramways  committee  of  the  ^Northampton 

Corporation, 


and  municipalities  had  invested  over  £11,000,000,  making  a  total 
investment  of  over  £51,000,000.  The  schemes  of  power  distribu- 
tion, may  for  our  purposes,  be  also  counted  in,  as  a  large  number 
of  them  will  undoubtedly  supply  electric  current  for  traction  pur- 
poses. The  capital  which  has  already  been  raised  for  such  under- 
takings amounts  to  nearly  £20,000,000.  If  we  take  into  considera- 
tion the  new  tube  railways,  and  the  conversion  of  the  Metropolitan 
and  District  Railway  to  electric  traction,  which  that  successful 
American  financier,  Mr.  Yerkes,  has  now  in  hand,  we  shall  have 
to  add  another  £20,000,000;  it  will  thus  be  seen  that,  taking  all  the 
power  distribution  and  traction  schemes  which  are  now  either 
completed  or  under  construction,  the  total  amount  of  money 
invested  reaches  nearly  £100,000,000.  Taking  the  capital  ex- 
pended on  electric  light  undertakings,  we  find  that  the  municipal- 
ities have  spent,  in  round  figures,  £100,000,000,  and  private  com- 
panies £28,000,000.  It  will  be  seen  from  these  figures  that  the 
subject  which  I  am  considering  to-night  is  therefore  a  very  im- 
portant one.  The  enormous  increase  of  electric  traction  in  the 
United  States  is  remarkable;  thus,  while  in  1894,  of  the  total  tram- 
way systems  in  America,  amounting  to  nearly  13,000  miles,  9000 
miles  were  operated  electrically.  At  the  present  moment  over 
20,000  miles  are  operated  electrically,  and  approximately,  60,000 
cars  are  in  operation. 

The  total  station  capacity  in  kilowatts  installed  for  lighting  and 
traction  purposes  in  the  United  Kingdom  amounts  to  above 
500,000  kw,  and  that  at  present  being  installed  in  the  neighbor- 
hood of  150,000  more.  The  total  station  capacity  installed  in  Lon- 
don for  all  purposes  is  not  much  over  100,000  kw.  This  sounds 
large,  but  if  we  compare  these  figures  to  those  of  New  York  City 
we  find  that  New  York  has  nearly  250,000  kw. 

You  may  be  interested  to  have  some  figures  showing  what  sur- 
face lines  or  tramways  have  done  in  other  towns.    Taking  New 

Table  IV. — Approximate  Cost  of  Various  Parts  of  Electric  Traction 
System 

Approximate  Cost  of  Modern  Power  Plant  per  Kw  Installed. 

£     s.      d.  £  s. 

Buildings   4      0      0    to  16  0 

Boilers   2      0       0    to     5  0 

Steam  and  water  piping  and  feed  pumps   0     12       0    to     3  0 

Steam  engines  and  condensers.      3       0      0    to   11  0 

Dynamos  and  switchboards   _   2     10       0    to   12  0 

Total  cost  of  power  plant,  not  including  building   /"25  to  £?& 

Approximate  Cost  of  Rolling  stock 

Maximum  traction  trucks  per  set    

Ordinary  bogie  trucks  per  set   

Standard  four-wheel  truck  _  _    

Extra  long  truck     

Double  deck  car  bodies      /220 

Single-deek  car  bodies   _    210 

Double-motor  equipment,  including  resistances  and  controllers   260 

Single-car  motor,  15-50  hp  _  _   75 

Cost  of  Track  Laying. 
Cost  per  mile  of  single  track,  4  ft.  8%  in.  gauge,  100-lb.  rails  wood  or 

granite  paving,  including  necessary  electrical  bonding   ,£"5,500  to  ,£"6,500 

Overhead  Work. 

Cost  per  mile,  three-seciion  tubular  poles,  standard  braekets,  1/0  trolley  wire. 

Double  trolley  wire  on  side  brackets  .£1,100 — 1,400 

Double  trolley  wire  on  span  wire    1,700 — 2,000 

Double  trolley  wire  on  centre  brackets  -   1,300 — 1,500 

Single  trolley  wire,  side  brackets     1,100 — 1,200 

Single  trolley  wire,  span  wire    1,600 — 1,800 

York  City  with  a  population  of  3,370,000,  we  find  that  the  tram- 
ways carry  the  total  population  260  times  every  year;  for  more 
details,  and  to  show  the  rapid  increase  in  traffic  due  to  the  electri- 
fication of  the  New  York  line,  I  would  refer  you  to  Tables  I.  and 
II.,  from  which  you  will  see  that-  within  the  last  five  years  the 
traffic  has  more  than  doubled.  Taking  into  consideration  the 
elevated  roads  and  the  various  outlying  districts  which  make  up 
Greater  New  York,  we  have  a  population,  in  round  figures,  of 
3,500,000,  and  the  tramways  and  elevated  railway  systems  carry  1200 
million  passengers  per  annum,  or,  in  other  words,  the  total  popu- 
lation of  New  York  is  carried  once  a  day.  Comparing  these 
figures  with  what  is  obtained  in  London,  we  find  that  the  tramway 
omnibuses  and  Metropolitan  lines  only  carry  from  60  per  cent  to 
70  per  cent-of  the  population  of  Greater  London  every  day,  from 
which  it  is  evident  that  the  inhabitants  of  London  do  not  move 
about  as  much  as  those  of  New  York.  This  may  possibly  be  at- 
tributed to  the  difference  of  temperament  and  the  different  mode 
of  conducting  business.  The  total  length  of  the  London  tramway 
system  is,  in  round  figures,  140  miles.  A  very  important  point, 
and  one  which  has  to  be  considered  when  comparing  financial  re- 
sults obtained  in  England  and  America,  is  the  average  fare  per 
passenger  carried.  It  appears  that  the  average  amount  paid  per 
passenger  on  the  different  London  transit  systems  is  approxi- 
mately zyid.,  whereas  in  New  York  there  is  a  uniform  fare  of  5 
cents,  or  2*/d.  It  is  evident  from  this  that  lines  which  would  pay 
very  well  in  America  might  not  pay  in  England.  Besides  this  fact, 
there  is  another  one  which  has  to  be  considered,  viz.:  that  the 
difference  between  the  income  and  the  actual  expenses  incurred 
by  the  working  population  of  this  country  is  a  much  smaller 
quantity  than  that  which  is  at  the  disposal  of  the  American  work- 


^130 
125 
70 
75 
300 
265 
320 
120 
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man,  and  that  it  is,  therefore,  probable  that  whilst  the  American 
will  travel  on  an  electric  car  for  a  very  short  distance,  and  when- 
ever he  gets  a  chance,  the  English  workman  will  only  travel  when 
he  is  forced  to  do  so. 

Table  VI.— Boubaix— Tourcoind  Electric  Tramways 
Increase  in  Passengers  Carried 

1897  ..    4,484,025 

1898  ""I.":.".".""..""".:."..:  -  4,763,980 

1899  -   5.365,500 

1900   7,120,420 

30  klmts.  of  route  at  end  of  December,  1900 
Ratio  of  Expenses  to  Receipts 

1895   e5  Per  tent 

1896   58 

1897  :  _   56  " 

1898  ----   54.8 

1899  -  -   53.5 

1900   54.6  " 

Population,  804,000. 

It  may  be  interesting  to  you  to  examine  the  probable  costs  of 
electric  installation,  and  for  this  purpose  I  have  prepared  some 
tables,  from  which  I  will  give  some  extracts.  It  will  be  evident, 
from  a  glance  at  Table  III.,  that  there  is  a  very  large  variation  of 
the  capitalization  per  mile  of  route.  It  is  also  evident  that  the 
smaller  the  system  the  less  will  be  the  cost  per  mile  of  route,  pro- 
vided the  general  conditions  are  favorable.  It  will  be  seen  that 
the  total  expenditure  varies  from  a  minimum  of  £9,000  per  mile 
of  route  in  the  case  of  Leeds  and  Halifax  to  respectively  £56,000 
and  £84,000  in  the  case  of  Blackburn  and  Glasgow.  As  regards 
main  lines,  railways,  such  as  the  Liverpool  Overhead  and  the 
London  Tube,  the  capital  expenditure  must  be  very  much  heavier, 
and  has  reached,  in  the  case  of  the  Central  London  Railway,  over 
half  a  million  per  mile  of  route.  It  may  be  stated  that,  for  esti- 
mating purposes,  the  very  best  system,  including  power  station, 
track,  car,  overhead  work,  feeders,  etc.,  should  be  installed  for 
from  £15,000  to  £20,000  per  mile  of  route. 

It  may  interest  you  to  have  an  idea  of  how  this  total  cost  is 
made  up.  and  for  this  purpose  I  have  made  out  Table  IV.,  from 
which  you  will  see  that  the  total  cost  of  the  power  station  can  be 
safely  taken  at  £30  per  kw  installed,  and  that  as  regards  the 
motor  cars,  a  figure  of  £750  is  a  safe  one  to  estimate  on.  For  the 
permanent  way  with  standard  gauge  and  for  heavy  rails,  such  as 
are  now  nearly  always  adopted,  £6,000  per  mile  of  single  track 
should  be  allowed.  As  regards  the  overhead  construction,  a  figure 
of  from  £1,500  to  £2,000  per  mile  of  route  is  a  safe  one  to  esti- 
mate on.  It  must,  however,  be  pointed  out  that  all  these  figures 
can  be  used  for  roughly  approximting  costs  and  preliminary 
estimates  only,  as  the  conditions  that  obtain  may  considerably 
influence  the  total  cost.  It  is  only  by  a  traction  expert  examining 
these  conditions  in  the  light  of  his  experience  that  a  real  idea  of 
the  total  capital  which  will  eventually  have  to  be  expended,  can 
be  obtained. 

In  investigating  the  question  of  how  much  money  can  be 
properly  invested,  it  is  necessary  to  ascertain  the  probable  re- 
ceipts and  expenditure,  and  for  this  purpose  I  have  prepared  Table 
V.  It  will  be  seen  that  the  population,  in  the  cases  given,  is  car- 
ried from  sixty-five  to  180  times  a  year.    The  receipts  per  head  of 

Table  VII 


Passengers  Carried  per 

Annum 

Miles  of  Route 
Open 

1898 

1899 

1900 

1898 

1899 

1900 

Blackpool  Corporation.. 

2,279,209 

2,881,027 

3,42 ',736 

4 

4 

6 

Blackpool  &  Fleetwood 

Opened  July 

1,782,683 

1,831,531 

8 

8 

Opened  December 

4,744,528 

5,137,141 

8,25 

9 

Dover  

787,745 

2,170,590 

2,437,863 

'"S'A 

W2 

i'A 

Opened  lune 

2,594,478 

7,308,998 

6.33 

11.125 

Leeds  

15,620,985 

24,237,440 

27,634,105 

21.75 

23 

26 

Liverpool   

Opened  November 

63,771,450 

82,367,958 

78 

82 

population  vary,  in  the  figures  I  give,  between  5s.  and  iys.  per 
head.  It  will  be  seen  that  the  receipts  per  mile  of  route  vary  be- 
tween £2,200  and  £7,300.  The  average  fare  per  passenger  varies 
from  .a8d.  to  i.62d.,  and  the  ratio  of  operating  expenses  to  receipts 
from  49  per  cent  to  85  per  cent.  I  give,  in  Table  VI.,  some  figures 
for  electric,  systems  in  the  north  of  France,  and  it  shows  the  rapid 
increase  in  traffic  and  the  decrease  in  ratio  of  expenses  to  receipts. 
Table  VII.  gives  the  increase  of  passengers  carrred  in  the  case  of 
some  British  electric  tramways;  it  will  be  seen,  for  instance,  that 
iu  the  case  of  the  Dover  electric  tramways  the  passengers  have 
more  than  trebled  within  the  last  three  years.  In  this  connection 
the  figures  as  regards  the  city  of  Berlin,  with  a  population  of 
1,810,000,  may  be  of  interest.  The  tramways  which  have  now  been 
converted  entirely  to  electric  traction  carried  188,000,000  passen- 
gers in  1899,  as  against  306,000,000  in  1901.  To  give  you  an  idea 
of  the  total  amount  of  power  which  will  have  to  be  installed,  I 
have  compiled  Tables  VIII.,  IX.  and  X.  From  Table  VIII.  the 
amount  of  power  per  car  mile  run  can  be  ascertained.  I  may  state 
here  that,  for  rough  estimating  purposes,  it  is  safe  to  take  one 
B.  O.  T.  unit  per  car  mile  for  the  conditions  which  generally 
obtain  in  this  country.  Tables  IX.  and  X.  show  the  amount  of 
power  installed  in  various  German  and  British  stations  per  motor 
car  operated,  and  per  mile  of  route.  For  rough  estimating  pur- 
poses, it  may  fairly  be  said  that  approximately  10  kw  per  car 
operated  should,  under  normal  conditions,  prove  sufficient. 

The  question  of  laying  down  a  proper  power  station  which  will 
economically  supply  electricity  for  traction  purposes,  is  a  very 
important  one,  and  as  the  conditions  that  obtain  in  traction  arc 
entirely  different  from  those  which  are  met  with  in  lighting  work, 
a  station  eminently  well  designed  for  lighting  purposes  will 
generally  be  uneconomical  for  traction  work.  Electricity  has  been 
used  commercially  for  lighting  during  the  last  twenty  years,  but 

Table  VII I 


Name 

Maximum 
Grade 

Average  B.  of  T. 
Units  per 
Car-Mile 

Average 
Speed 

Miles  per 
Hour 

Lbs.  of 
Coal  per 
Car-Mile 

1  in  11 

.589  to  1.236 
.902 

1 .2  (heavy  cars) 
1.370 
1. 000 

8 

6  to  12 
16 

I 

3.5  to  6  9 
3.21 

4.6  to  4.9 
8 

Brussels — La  Petite  Espinette  

Glasgow  

Bristol  

1  in  25 
1  in  14 
1  in  15 

the  amount  of  power  used  for  generating  purposes  would  not  be 
excessive,  even  if  electric  lights  were  to  supersede  all  other 
methods  of  illumination.  The  hours  during  which  light  is  required 
every  day  are  restricted,  and  the  generating  plant  has  to  be  idle 
ihe  greater  portion  of  the  twenty-four  hours,  hence  even  with  the 
most  careful  study  of  the  conditions  that  obtain,  it  is  generally 
impossible  to  lay  down  a  purely  lighting  plant  which  can  produce 
electricity  at  all  economically.  The  load  on  a  station  used  only  for 
lighting  is  very  uneven,  increasing  from  an  insignificant  amount 
most  of  the  day  to  a  very  heavy  demand  for  a  few  hours  in  the 
evening.  Furthermore,  the  demand  in  winter  and  in  summer 
is  very  different,  and  the  maximum  load  in  winter  may  attain  pro- 
portions necessitating  a  plant  which  will  lie  idle  most  of  the  year. 
These  conditions  call  for  a  large  number  of  units  of  varying  sizes, 
and  it  is  often  essential  to  have  as  small  a  first  outlay  as  possible,  as 
no  economy  in  working  can  make  up  for  the  loss  due  to  the  capital 
which  lies  unproductive  for  relatively  long  periods,  and  for  the 
waste  due  to  maintaining  steam  and  keeping  the  engines  hot. 
This  accounts  for  the  heavy  price  which  we  have  to  pay  for  our 
electric  lighting. 

The  extensions  in  the  uses  of  electricity  have  naturally  in- 
fluenced the  design  of  the  power  house.  Electric  light  was  the 
first  comer,  and  the  plants  laid  down  were  as  far  as  possible- 
designed  to  fulfil  the  special  conditions  required  in  lighting.  Thus 


Table  V 


Name 


Bristol  

Cork   

Dover  

Dublin  United  

Halifax  

Hartlepool   

Hull  

Leeks    

Liverpool   

Middlesbro'-Stcckton 

Norwich  

Blackpool  


Popu- 
lation. 


329,000 
75,000 
42,000 
252,000 
106,000 
23,000 
241,000 
429,000 
685,000 


112,000 
47,000 


Miles  of 
Route 


28 
10 

3 
45 
13.5 

5.0 

9K 
25 
66 

9 

14.4 

9.5 


Passengers  Passengers 
Carried  Carried  per 

carried        Mi|f,  q{  Rou(e 


26,972,000 
5,137,000 
2,710,000 
45,165,000 
9.430,000 
2,130,000 
19,350,000 
39,240,000 
93,768,000 
8,783,000 
7,816  000 
4,912,000 


960,000 
514,000 
903,000 
1,000,000 
700,000 
426,000 
2,040,000 
1,570,000 
1,420,000 
976,000 
542,000 
517,000 


No.  of 
Times 
Pop.  was 
Carried 


82 
68 
65 
180 
89 
93 
80 


70 
104 


Total 
Receipts 


£ 

165,115 
21,875 
11,141 

241,825 
39,383 
12.266 
80,118 

183,199 

455,530 
47,219 
86,876 
33,060 


R  eceipts 
per  Cap. 


Receipts 
per  Mile 
of  Route 


d. 
5,900 
2,200 
3,700 
5,100 
2,900 
2,400 
8,400 
7,300 
6,900 
5,200 
2,500 
3.500 


Receipts 

per 
Car-Mile 


10.0 

13.3 

10.5 
12.6 
12.2 

9.4 
15.0 


Average 
Fare  per 
Passenger 


d. 
1.47 
1.02 

.98 
1.28 
1.00 
1.88 

.99 
1.12 
1.16 
1.29 
1.11 
1.62 


Ratio  of 
Expenses 

to 

Receipts 


63 
85 
67 

62 
49 
61 
73 
69 
62 
59 


Total 
Expenses 


£ 
110.795 

13.840 
7.997 
161 ,692 
30,273 
7,557 
39,754 
121,402 
330,073 
32.581 
22,463 
19,535 
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up  till  quite  recently,  with  the  exception  of  those  who,  like  myself, 
have  grown  up  with  electric  traction,  practically  all  electrical  en- 
gineers who  were  not  telegraph  men  were  lighting  engineers. 
When  electric  traction  began  to  come  into  use  many  stations  were 
consequently  designed  as  though  intended  for  lighting.  Indeed, 
it  was  not  till  electric  tramways  had  been  in  operation  some  time 
that  it  was  discovered  by  costly  experience  that  what  was  right  for 
electric  lighting  was  out  of  place  in  traction  work.  A  few 
moments'  consideration  will  show  that  this  result  was  inevitable 
by  reason  of  the  widely  different  demands.  An  electric  lighting 
station,  as  we  have  seen,  only  works  for  a  comparatively  short 
time  every  day,  and  the  load,  though  varying,  is  more  or  les« 
steady.  On  the  other  hand,  a  traction  plant  works  nearly  con- 
tinuously, and  the  load  is  scarcely  ever  steady  for  two  consecutive 
minutes,  due  to  cars  starting  and  stopping.  It  is  not  an  infrequent 
occurrence  for  a  considerable  number  of  cars  to  start  simultan- 
eously, thus  putting  a  heavy  overload  on  the  generating  units. 
The  capital  expenditure  in  the  case  of  a  traction  installation  is 
much  greater  than  in  the  case  of  a  lighting  plant,  and  the  long 
hours  of  working  render  the  question  of  labor  and  fuel  con- 
sumption of  the  very  first  importance.  The  practice  is  now 
coming  in  of  designing  stations  to  supply  power  for  all  purposes. 
When  this  is  done  at  the  commencement  a  very  good  station  can 
be  obtained,  but  where  existing  lighting  stations  are  utilized  the 
results  are  generally  far  from  satisfactory.  This  appears  to  have 
been  generally  admitted,  and  except  when  a  new  station  designed 
for  traction  and  lighting  work  was  being  laid  down,  special  plants 
have  been  put  down.  As  examples  I  may  give  Glasgow,  Leeds 
and  Newport.  In  the  case  where  an  old  lighting  station  exists 
and  power  is  required  for  traction  work,  in  nine  cases  out  of  ten 
there  is  but  one  thing  to  do,  and  that  is,  to  install  an  entirely  new 
plant,  with  the  possible  exception  of  boilers,  for  the  traction  work. 
This  method  may  appear  drastic,  but  it  is  the  most  economical  in 
the  end.  The  whole  question  of  cheap  power  supply  depends  upon 
the  station  being  properly  laid  out,  so  as  to  adequately  fulfil  the 
conditions  required,  and  to  secure  as  good  a  load  factor  as  pos- 
sible. It  may  be  well  to  state  here  that  by  load  factor  is  under- 
stood the  ratio  of  the  actual  B.  of  T.  units  measured  at  the 
switchboard  in  the  power  station  to  the  amount  which  would  be 
generated  if  the  plant  ran  continuously  at  the  maximum  load 
which  it  is  at  any  time  called  upon  for.  Table  XI.  shows  how 
much  importance  attaches  to  getting  a  high  load  factor. 


Table  IX.— German  Power  Station. 
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Station  Ca 
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Motor  Car 

1  Power,  In 
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Single  Tra 

ap  of  Celis 
pere-Hours 
Motor  Car 
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S 

H 

re  t; 

—  V 

2  m'o 
0  c 

<->  E 
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1.20 

32 

32 

400 

165 

0.3 

12 

4.1 

1.25 

36 

32 

375 

264 

8 

28 

5.5 

1.20 

13 

144 

100 

11 

32 

7.7 

Horder  

1.14 

30 

15 

300 

277 

8.5 

25 

8 

Coblentz  

29 

300 

10.4 

Table  X 


Total  Station 

Total  Sta- 

Total Track 

No.  of 

Capacity 

Name 

tion  Capa- 

Motor 

city  Kw. 

Length 

Cars 

Per  Mile 

Per  Mo- 

of Track 

tor  Car 

Bristol  

2,000 

52 

200 

38 

10 

200 

4.5 

16 

44 

12 

3,000 

74 

240 

40 

12.5 

600 

15.25 

42 

39.4 

14 

7,200 

114 

441 

63.2 

16.3 

3,000 

26 

150 

77 

13.3 

It  is  evident  that  a  lighting  load  by  itself  can  under  no  con- 
ditions be  favorable  to  a  good  load  factor.  It  need  hardly  be 
pointed  out  that  before  proceeding  to  lay  down  the  station  the 
question  of  what  load  factor  can  be  secured  should  be  most 
thoroughly  investigated. 

It  has  been  assumed  by  many  that  where  free  water  power  is 
available  electrical  energy  can  be  generated  very  cheaply,  this, 
however,  is  now  always  the  case,  as  the  capital  required  to  harness 
the  water  power  is  often  so  great  as  to  more  than  outweigh  the 
saving  in  cost  of  production.  Thus  the  electrical  energy  gen- 
erated at  Rheinfelden,  at  Zurich,  and  according  to  Mr.  Kearshaw, 
even  at  Buffalo,  costs  more  than  it  would  if  generated  in  the  coal- 
fields of  England  in  large  central  stations  by  steam  power,    In  the 


case  of  Zurich,  the  city  engineer  stated  to  me  that  notwithstanding 
the  high  cost  of  fuel  (Frs.  30-35  a  ton),  the  only  way  to  cheapen 
the  cost  of  production  was  to  increase  the  steam  plant,  which  at  the 
present  moment  generates  electrical  energy  approximately  at  five- 
eighths  what  it  costs  to  do  it  by  water  power.  In  this  connection 
I  have  inserted  a  table  of  the  price  of  selling  electrical  energy  at 
Buffalo,  as  supplied  from  Niagara — it  will  be  seen  here  that  for 
amounts  exceeding  80,000  units  per  annum  the  price  charged  is 
less  than  one-third;  when  we  compare  this  to  Table  XIII.,  which 
gives  some  of  the  prices  charged  for  electrical  energy  for  traction 
purposes,  it  is  remarkable  that,  under  the  high  rates  charged  for 
electrical  energy,  electric  tramways  should  be  able  to  exist,  except 
where  they  generate  their  own  supply  of  power.  Table  XIV.  gives 
some  very  interesting  results  of  the  Leeds  Tramways;  it  will  be 
seen  that  the  cost  of  power,  which  does  not  include  sinking  fund 
or  interest,  is  very  low,  and  that  the  results  generally  obtained  are 
most  satisfactory. 

TRACTION  SYSTEMS 

If  we  neglect  the  method  of  working  by  means  of  accumulators 
carried  on  the  car  itself,  which  has  been  abandoned,  there  are 
three  methods  of  operating  an  electric  tramway,  all  similar  in  that 
current  is  generated  at  a  central  station  and  picked  up  by  cars 
from  a  charged  conductor.  These  systems  of  traction  are  known 
as : 

( a  )  The  surface  contact  system. 

(b)  The  underground  conduit  system. 

(c)  The  overhead  trolley  system. 

Of  these  the  last  two  are  really  the  only  practical  methods  in 
existence. 

(<;)  In  the  surface  contact  system,  a  number  of  contact  studs  are 
laid  in  the  track,  each  stud  containing  a  switch  by  means  of  which 
it  can  be  connected  to  the  feeders  leading  from  the  generating 
station.  The  switches  are  designed  to  be  operated  only  when  the 
car  is  over  them,  this  being  done  by  an  automatic  device  of  which 
there  are  several  varieties.  Most  of  them  are  based  upon  the 
action  of  an  electro-magnet.  When  the  stud  is  not  covered  by  the 
car,  the  connection  between  the  stud  and  the  feeder  is  supposed  to 
be  broken,  and  the  stud  should  be  dead  and  harmless.  The  car 
picks  up  the  current  from  the  stud  by  means  of  a  slipper,  which  is 
made  rather  longer  than  the  distance  between  the  studs,  so  as  to 
always  make  contact  with  one  of  them. 

This  system  while  perfectly  correct  theoretically  cannot  be  said 
to  have  been  a  success  commercially.  In  Paris  a  number  of  miles 
of  track  were  equipped  on  this  principle,  but  this  system  was 
found  to  be  a  complete  failure;  at  present  most  of  the  lines  in 
question  are  being  converted  to  the  overhead  trolley  system. 
There  is  only  one  example  of  the  surface  contact  system  in  Eng- 
land, and  that  is  the  experimental  line  which  has  just  been  put  in 
by  the  Lorain  Steel  Company  at  Wolverhampton. 

The  chief  objections  to  the  system  are: 

1.  There  is  always  a  possibility  that  one  of  the  automatic 
switches  may  fail  to  act,  with  the  result  that  a  stud  will  be  left 
energized  after  the  car  has  passed. 

2.  The  studs  must  project  to  a  certain  distance  above  the  level 
of  the  road,  or  else  the  collector  on  the  car  will  not  make  con- 
tact without  rubbing  on  the  road — hence  the  studs  must  always 
offer  some  obstruction  to  ordinary  traffic. 

3.  There  is  considerable  loss  through  leakage  from  the  studs. 
Practically  the  only  thing  that  can  be  said  in  its  favor  is,  it 

obviates  the  necessity  of  overhead  wires,  with  their  possible 
dangers  without  the  terrible  expense  which  is  entailed  by  the  con- 
struction of  an  underground  conduit. 

(b)  In  the  underground  conduit  or  slot  system  a  conduit  is  con- 
structed under  the  whole  length  of  track,  and  contains  the  charged 
conductors  from  which  the  car  collects  current.  Communication 
between  the  car  and  the  interior  of  the  conduit  is  established 
through  a  narrow  slot  in  the  roof  of  the  latter,  which  permits  the 
collector  carried  by  the  car  to  move  along  the  conduit,  and 
thereby  making  rubbing  contact  with  the  conductors.  The  con- 
duit can  be  constructed  with  a  separate  slot  rail  in  the  center  of 
the  track,  or  under  one  of  the  track  rails,  which  combines  the 
offices  of  slot  rails  and  track  rail.  The  objection  to  this  latter 
method  is  the  difficulty  experienced  at  points  and  crossings.  This 
difficulty  can,  however,  be  overcome  by  deflecting  the  conduit  to 
the  center  of  the  track  when  points  or  crossings  are  encountered. 

The  chief  qualities  required  of  a  conduit  are  that  it  should  have 
ample  strength  to  resist  any  tendency  of  the  slot  to  close,  and  that 
it  should  be  easily  cleaned  out. 

The  chief  objection  to  the  conduit  system  is  its  very  heavy 
first  cost,  and  the  amount  of  disturbance  caused  to  ordinary  traffic 
bv  excavations  which  are  necessary  when  building  it.  In  the  case 
of  the  conduit  of  the  Metropolitan  Street  Railway  of  New  York 
the  cost  of  construction  came  out  at  about  £30,000  per  mile  of 
track.   With  condujts  special  work  is  very  expensive,  not  only  in 
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first  cost  but  in  repairs  and  maintenance,  owing  to  the  additional 
number  of  slot  points  and  crossings. 

The  principal  advantages  of  the  system  are: 

1.  An  insulated  return  can  be  used  and  the  use  of  the  track 
rails  for  this  purpose  dispensed  with,  thus  avoiding  bonding  and 
any  possibility  of  electrolysis. 

Table  XI. — Influence  of  Load  Factor  on  Cost  of  Generation 
Station  of  at  Least  2,000-kw.  Capacity 
Local  Factor  Fuel  at  10s. 

Per  Cent  Per  Ton 


10 
15 
20 
25 
30 
35 
40 
45 
50 
60 
70 
90 


.0 

.5 

.4 

.35 

.32 

.3 

.26 

.25 

.24 

.22 

.19 

.16 


Total. 
1.0 
.78 
.56 
.45 
.4 
.35 
.33 
.3 
.28 
.25 
.24 
.23 


These  costs  do  not  include  interest  and  sinking  fund,  but  they 
do  include  maintenance  and  repairs  in  the  generating  station. 

Load  Factors  Usually  Obtained 

Per  Cent 

Ordinary  town  lighting,  with  no  motor  load   _    10 

Lighting  goods  yards  and  railway  lighting  generally  .      15 — 20 

Cotton  mills  and  ordinary  engineering  works,  working  in  day  time  only   25 — 30 

working  double  shifts   35 — 45 

Coal  mines  under  favorable  circumstances..      40 

Traction   15—30 

Table  XII. — Rates  Charged  to  Ordinary  Consumers  by  the  Cataract  Power 

and  Conduit  Company 
1,000  units  or  less  per  month       1      per  uni1 


1,000  units  up  to 

2,000  " 

3,000  "  " 

5,000  " 

]0,000  " 

20,000  " 

40,000  " 

80,000  " 


2,000  units  per  month . 

3,000 

5,000 
10,000 
20,000 
40,000 
80,000 
200,000 


0.75 
0.60 
0.50 
0.40 
0.375 
0.35 
0.33 
0.32 


Table  XIII. — Prices  Paid  by  Tramways  for  Electric  Power 
Supplying  Station  Tramway 

Blackburn,  1.5   _  _   Blackburn  Corporation. 

Plymouth,  2.3d   Plymouth  Corporation 

Ashton-under-Lyne,  4.5d    Oldham,  Ashton  and  Hyde. 

Cheltenham,  2.0d   _  _  Cheltenham  Tramway  Company. 

Hamburg  Lighting  Company,  l.Od  Hamburg  Tramway  Company. 

Geneva  Corporation,  1.0d__   Geneva  Tramway  Company. 

2.  It  is  not  necessary  to  have  overhead  trolley  wires,  and  thus 
any  danger  from  their  presence  is  done  away  with. 

The  system  is  a  thoroughly  sound  one,  and  has  operated  with 
perfect  success  commercially  in  several  cities  in  the  United  States 
and  Continent. 

(c)  The  overhead  trolley  system  is  the  one  which  is  almost 
universally  used  for  tramways  and  light  railways,  and  it  is  very 
doubtful  if  engineers  would  ever  install  any  other  system,  except 
under  special  circumstances.  Where  such  has  been  the  case,  how- 
ever, it  will  usually  be  found  that  the  reason  why  the  overhead 
system  was  not  employed,  was  because  the  city  authorities  would 
hot  grant  permission  to  erect  overhead  wires. 

There  are  very  few  real  objections  which  can  be  urged  against 
this  system.  Many  people  object  to  the  trolley  wire  on  the  ground 
of  its  appearance,  but  this  is  a  matter  which  is  generally  remedied 
Ly  use  and  familiarity;  after  a  short  time  it  is  scarcely  noticed. 

It  lacks  one  advantage  of  the  conduit  system,  viz.:  the  insulated 
return  circuit,  and  special  care  in  the  bonding  of  the  track  is  con- 
sequently necessary.  Of  course,  it  would  be  quite  possible  to  have 
an  insulated  return  circuit  overhead,  but  the  additional  trouble  and 
expense  of  stringing  double  trolley  wires  would  completely  swamp 
any  slight  advantage  which  might  be  gained  therefrom. 

The  real  objection  to  the  overhead  wire  is  that  there  is  always 
a  possibility,  however  slight,  of  its  breakage  and  fall.  This,  how- 
ever, is  a  most  infrequent  event,  and  there  are  numerous  safety 
devices  to  prevent  the  possibility  of  any  serious  accident  should 
such  a  thing  happen. 

On  the  other  hand  the  system  has  considerable  advantages.  It 
is  much  cheaper  than  conduit  construction,  and  putting  down  the 
line  does  not  cause  nearly  such  disturbance  in  the  streets.  All  the 
insulators,  etc.,  are  visible  and  accessible,  thus  facilitating  and 
cheapening  repairs  and  maintenance. 

Electric  traction  is  having  a  considerable  influence  on  the  value 
of  land,  and  considerable  areas  which  before  the  advent  of  electric 
traction  was  a  drug  in  the  market  are  now  being  covered  with 
houses.  The  reason  of  this  is  that  the  rapid  transit  f  cilities 
afforded  by  the  use  of  electricity  enables  people  to  live  i  con- 
siderably greater  distances  from  their  work  than  formed}  and 
bring  the  outlying  suburbs  into  much  closer  touch  with  the  center 
of  business.    It  is  in  this  expansion  which  is  thus  rendered  pos- 


sible that  we  may  look  for  a  solution  to  the  ever-present  "housing" 
problem. 

Table  XIV. — Leeds  Corporation  Electric  Tramways 
(Year  ended  March  25th) 


1900 

1901 

Total  electric  car  receipts  

Total  car  mileage   

£63,436    10  5 
1,205,812 
12.62d. 
5.97d. 
47,3  per  cent 
.82d. 
1,095,231 
59,682 

£133,449    11  5 
2,500,655 
12.77d. 
6.49d. 
50.8  per  cent 
.67d. 
2,452,741 
190,251 

Working  expenses  per  car-mile.   

Ratio  ot  expenses  to  receipts  

Cost  of  generation  per  B.  O.  T.  unit  

Total  units  generated..  _  

Supplied  to  arc  lamps,  shed  lighting,  &c  

1,035,549 

2,262,490 

Every  part  of  the  electric  railway  has  received  the  most  careful 
sludy  by  those  who  are  interested  in  the  subject,  and  at  the 
present  day  there  is  absolutely  nothing  experimental  about  the 
whole  subject.  A  very  large  amount  of  experience  has  been 
gained,  and  everything  has  been  standardized,  so  that  there  need 
be  no  hesitation  as  to  the  results  which  will  be  obtained  through 
the  installation  of  the  ordinary  direct  current  system.  It  cannot 
be  urged  too  strongly  the  importance  of  using  the  best  material 
in  every  branch  of  the  system,  and  equipping  the  line  in  a  thor- 
oughly sound  and  solid  manner. 

The  increased  capital  expenditure  is  more  than  counter- 
balanced by  the  smoothness  of  working  of  the  whole  system  and 
the  freedom  from  accident,  breakdown  and  such  like.  The  power 
plant  especially  should  be  most  carefully  designed,  so  that,  in  the 
event  of  extensions  being  required  in  the  future,  these  can  be 
made  in  a  proper  manner,  so  that  the  enlarged  station  will  work 
economically  and  conventiently  as  a  whole  and  not,  as  is  some- 
times the  case,  as  two  separate  stations  side  by  side.  . 

In  conclusion,  I  would  like  to  say  a  word  upon  traction  on  main 
line  railways.  Until  it  may  be  satisfactorily  proved  that  electric 
traction  will  reduce  the  working  expenses,  it  is  certain  that  no 
railway  company  will  adopt  it  unless  it  is  forced  to.  I  do  not 
personally  believe  that  any  of  the  high-speed  railways  which  are 
proposed  to-day  can  be  financially  successful  for  long-distance 
traveling — it  is  expense  rather  than  time  which  will  be  the  deter- 
mining factor.  If  railway  companies  can  greatly  increase  their 
traffic  by  increased  speed  they  can  do  so  at  once  without  adopting 
electric  traction.  Thus  at  the  present  moment  the  Pennsylvania 
Railway  Company  are  running  trains  at  a  schedule  speed  of  from 
seventy  miles  to  eighty  miles  an  hour  for  long  distances  with 
heavy  trains.  We  are  by  no  means  near  the  limit  of  speed  of 
locomotives  in  this  country — thus  at  the  present  moment  in 
France  the  Northern  Railway  runs  a  distance  of  184  miles  in  three 
hours  and  ten  minutes,  as  compared  to  a  distance  of  183^  miles 
between  London  and  Manchester  run  in  four  hours  and  ten  min- 
ues — capital  is  easily  obtained  when  a  profit  is  assured.  Long- 
distance electric  traction  is  no  doubt  a  fascinating  subject,  but 
should  not  be  at  the  present  moment  considered  practical.  I  am 
convinced  that  we  are  entirely  unprepared  at  the  present  moment 
to  undertake  the  electrification  of  main  lines,  and  it  has  not  been 
shown  that  it  would  pay  if  it  were  done,  and  we  really  do  not  know 
how  to  do  it. 

Given  all  the  schemes  which  have  been  so  far  suggested,  there 
are  such  serious  objections  that  it  is  not  probable  that  anyone 
will  be  found  hardy  enough  to  carry  them  out.  On  urban  and 
suburban  lines  the  case  is  entirely  different,  as  I  have  so  often 
said.  There  the  traffic  is  ready-made,  awaiting  greater  facilities 
which  electricity  alone  can  furnish.  Here  there  is  knowledge  and 
experience  to  point  the  way  in  which  the  work  should  be  carried 
out. 


London  Looks  to  America  for  Relief 


Americans  who  believe  that  they  have  a  monopoly  on  the  over- 
crowding of  street  cars  as  well  as  the  abuse  of  the  managers  of 
transportation  lines  will  be  surprised  to  learn  that  similar  con- 
ditions prevail  in  London  and  many  Continental  cities.  The  daily 
press  of  London  "welcomes  American  commercial  invasion,"  and 
one  influential  journal  says  of  the  London  railways:  "At  present 
they  are  a  public  scandal  and  disgrace.  The  overcrowding  is  in- 
decent. The  carriages  are  little  better  than  cattle  trucks  and  the 
time  kept  the  worst  possible.  If  American  capital  will  deliver  us 
from  these  things  it  deserves  to  be  blessed."  Nothing  worse  than 
this  has  been  published  by  American  yellow  journals  about  Ameri- 
can street  railways. 
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Consolidation  of  Ohio  and  Pennsylvania  Lines 


The  consolidation  of  the  electric  railway  properties  in  the  Ma- 
honing Valley,  which  a  Cleveland  syndicate  has  been  working  on 
for  some  time,  has  been  effected,  and  the  Pennsylvania  &  Mahoning 
Valley  Railway  Company,  capitalized  at  $8,000,000,  has  been  char- 
tered under  the  laws  of  Pennsylvania  as  the  successor  of  the  con- 
solidated street  railways.  Included  in  the  consolidation  are  the 
Trumbull  Electric  Company,  the  Mineral  Ridge  Railway  Company, 
the  Mahoning  Valley  Railway  Company,  the  New  Castle  &  Loweil 
Railroad  Company,  the  New  Castle  Traction  Company,  the  Law- 
rence Gas  Company  and  the  New  Castle  Electric  Company.  All 
of  these  companies  have  heretofore  been  owned  by  the  same  in- 
terests, except  the  New  Castle  Traction  Company,  the  New  Castle 
Electric  Company,  and  the  Lawrence  Gas  Company,  which  were 
recently  purchased  from  R.  R.  Quay,  Senator  M.  S.  Quay,  Hon. 
Don  Cameron  and  others.  The  syndicate  also  purchased  the  Cas- 
cade Park,  near  New  Castle.  The  consolidation  will  bring  under 
the  management  of  the  Pennsylvania  &  Mahoning  Valley  Railway 
Company  over  90  miles  of  road  extending  from  Leavittsburg,  Ohio, 
to  New  Castle,  Pa.,  including  the  city  lines  of  Warren,  Niles, 
Youngstown  and  New  Castle.  The  following  officers  have  been 
elected:  M.  A.  Verner,  of  Pittsburgh,  president;  James  Parmelee, 
of  Cleveland,  vice-president ;  John  McVey,  of  Youngstown,  secre- 
tary; A.  A.  Anderson,  of  Youngstown,  general  manager;  B.  F. 
Miles,  of  Cleveland,  treasurer.  Myron  T.  Herrick  is  also  prom- 
inently interested. 

The  capital  stock  of  $8,000,000  is  divided  into  $3,000,000  5  per  cent 
preferred  and  $5,000,000  common  stock.  Nearly  all  underlying 
bonds  have  been  retired,  and  a  new  issue  of  $2,750,000  5  per  cent 
twenty-year  gold  bonds  will  be  issued  under  a  mortgage  to  the 
United  States  Mortgage  &  Trust  Company,  of  New  York.  The 
first  mortgage,  however,  is  subject  to  mortgages  on  the  New  Castle 
Traction  Company,  and  the  New  Castle  Electric  Company,  aggre- 
gating $750,000.  The  bonds  have  been  purchased  by  N.  W.  Harris 
&  Company,  of  Chicago,  New  York  and  Boston.  The  estimated 
earnings  for  1902  are  placed  at  $750,000. 

It  is  expected  that  ultimately  the  road  will  be  a  part  of  the  system 
from  Cleveland  to  Pittsburgh,  although  the  report  that  the  roads 
between  these  centers  are  to  be  consolidated  is  denied.  However, 
through  traffic  arrangements  will  doubtless  be  made  when  the  miss- 
ing gaps  are  built.  Between  the  systems  of  the  Eastern  Ohio  Trac- 
tion Company  and  the  Mahoning  Valley  Company  there  is  a  gap 
of  but  T2  miles  from  Garrettsville  to  Leavittsburg,  and  it  is  ex- 
pected the  former  company  will  build  this  during  the  coming  year. 
Out  of  New  Castle,  on  the  route  to  Pittsburgh,  there  is  a  2-mile 
road,  and  at  Beaver  Falls  and  Rochester  the  Beaver  Falls  Traction 
Company  has  several  miles  in  operation.  From  Pittsburgh  to 
Coropolis  and  Monica,  the  Philadelphia  Company,  of  Pittsburgh, 
has  lines  in  operation,  so  that  from  New  Castle  to  Pittsburgh  it  is 
figured  that  only  about  30  miies  remains  to  be  built.  A  number  of 
companies  contemplate  building  lines  which  will  fill  these  last  gaps. 



The  Everett-Moore  Situation 


The  bankers'  committee  in  charge  of  Everett-Moore  affairs  has 
abandoned  the  idea  of  attempting  to  sell  the  controlling  interest  in 
the  Detroit  United  Railways,  and  is  disposing  of  the  Everett-Moore 
interests  piecemeal.  About  10,000  shares  of  the  stock  were  sold 
last  week  to  different  parties  at  prices  netting  $70  and  better.  This 
stock  has  been  sold  in  Cleveland,  Cincinnati  and  Detroit,  and  the 
prices  were,  of  course,  better  than  could  have  been  obtained  had  the 
entire  interest  been  sold  at  70,  as  had  been  contemplated.  About 
1000  shares  were  sold  in  Cincinnati  last  week  at  71.  It  is  under- 
stood on  good  authority  that  negotiations  have  been  completed 
whereby  20,000  shares  will  be  sold  during  the  coming  week  to  Cleve- 
land parties.  This  would  leave  the  syndicate  still  in  possession  of 
about  10,000  shares,  which  possibly  will  be  retained.  The  syndi- 
cate's interests  in  the  Aurora,  Elgin  &  Chicago  Railway  have  been 
sold  at  prices  aggregating  about  $200,000.  Negotiations  for  the 
sale  of  the  Northern  Ohio  Traction  Company  and  the  Toledo  Rail- 
ways &  Light  Company  are  still  dragging.  Representatives  of 
Tucker,  Anthony  &  Company,  of  Boston,  were  in  Cleveland  last 
week  going  over  the  Northern  Ohio  Traction  property.  The  $300- 
000  of  receiver's  certificates  on  the  Lake  Shore  Electric  Railway  are 
being  taken  by  Cleveland  banks  and  are  selling  at  par  and  interest. 
They  draw  6  per  cent  interest  and  are  a  first  lien  upon  the  property 
of  the  company.  The  syndicate  has  announced  its  intention  of  sell- 
ing all  of  the  telephone  properties  except  the  Cleveland  Exchange 
and  the  long  distance  lines.  Four  of  the  properties  have  already 
been  disposed  of. 


Subway  for  Jersey  Tunnel 

Application  has  been  made  to  the  Rapid  Transit  Commissioners 
by  the  New  York  &  New  Jersey  Railroad  Company  for  a  franchise 
to  build  a  tunnel  railroad  in  Manhattan  from  a  point  in  West 
Street  to  a  terminal  to  be  constructed  at  West  Tenth  and  Green- 
wich Streets.  William  G.  McAdoo,  president  of  the  company,  said 
that  the  right  and  property  of  the  old  Hudson  River  Railroad  Com- 
pany, which  has  already  constructed  over  4000  ft.  of  tunnel  beneath 
the  Hudson  River,  had  been  acquired  by  the  applicant.  The  com- 
pany now  desires  to  obtain  the  right  to  continue  the  Hudson  River 
tunnel  from  the  existing  opening  in  West  Street,  eastwardly  to 
Morton  Street,  to  Greenwich  Street  and  thence  northwardly  to  the 
junction  of  West  Tenth  and  Greenwich.  It  was  further  explained 
that  this  was  an  entirely  new  proposition,  as  it  was  designed  to 
bring  the  Jersey  trolley  lines  into  the  city,  while  the  Pennsylvania's 
plans  were  for  the  bringing  of  the  trunk  railroad  lines  into  the 
metropolis.  The  matter  was  referred  to  the  committee  which  has 
in  its  charge  the  tunnel  franchise  to  the  Pennsylvania  company. 

William  Barclay  Parsons,  the  chief  engineer  of  the  Rapid  Transit 
Board,  said :  "From  a  physical  and  engineering  view  I  see  no 
reason  why  permission  should  not  be  granted." 

The  following  officers  and  directors  for  the  New  York  and  Jersey 
Railroad  Company  are  announced :  President,  William  G.  Mc- 
Adoo ;  vice-presidents,  Walter  G.  Oakman  and  Edmund  C.  Con- 
verse ;  treasurer,  Henry  A.  Murray ;  secretary,  Charles  W.  King ; 
chief  engineer,  Charles  M.  Jacobs ;  directors,  Walter  G.  Oakman, 
E  H.  Gary,  John  Skelton  Williams,  E.  C.  Converse,  A.  N.  Brady, 
Charles  H.  Russell,  E.  F.  C.  Young,  David  Young,  John  G.  Mc- 
Cullough,  Frederic  B.  Jeenings,  G.  Tracy  Rogers  and  William  G. 
McAdoo. 



Consolidation  of  Steam  and  Electric  Roads 

The  bill  to  consolidate  the  Grafton  &  Upton  Railroad  Com- 
pany, the  Upton  Street  Railway  Company,  the  Milford  &  Uxbridge 
Street  Railway  Company,  and  the  Milford,  Holliston  &  Framing- 
ham  Street  Railway  Company  has  passed  the  House  of  Repre- 
sentatives successfully.  This  bill  provides  that  the  Railroad  Com- 
mission shall  approve  of  the  consolidation  of  a  steam  railroad  with 
several  street  railway  lines — something  that  it  has  never  been 
possible  to  do  in  Massachusetts.  The  fight  against  the  bill  will 
be  continued  in  the  Senate. 



General  Electric  Acquires  Sprague  Company 

Announcement  is  made  that  the  General  Electric  Company  has 
purchased  the  Sprague  Electric  Company,  and  thus  acquires  the 
factory,  contracts  and  patents  controlled  by  the  latter  concern. 
According  to  a  recent  statement  the  Sprague  Company  had,  ex- 
clusive of  patents  and  good  will,  something  over  $2,700,000  assets, 
against  $1,100,000  liabilities,  exclusive  of  capital  stock,  or  net 
assets  of  $1,600,000,  of  which  more  than  $300,000  was  in  cash.  It 
is  reported  that  the  total  present  payment  of  the  General  Electric 
Company  for  the  net  assets  and  for  the  patents,  good  will  and  con- 
tracts amounts  to  nearly  $2,610,000  in  per  cent  debenture 
bonds,  and  $850,000  in  Otis  common  stock.  It  will  be  remembered 
that  the  Sprague  Company's  interest  in  electric  elevators  was  dis- 
posed of  sometime  ago  to  the  Otis  Elevator  Company.  The  most 
valuable  asset  of  the  Sprague  Company  was  undoubtedly  the 
patents  covering  the  multiple  unit  system.  There  has  been  con- 
siderable litigation  between  the  Sprague  Company  and  the  Gen- 
eral Electric  and  Westinghouse  Companies  over  the  control  of  this 
system,  but  the  purchase  of  the  Sprague  Company  by  the  Gen- 
eral Electric  Company  will,  of  course,  stop  any  further  proceed- 
ings among  these  lines.  As  to  Mr.  Sprague's  personal  connection 
it  is  understood  that  he  will  be  in  a  position  to  continue  engineer- 
ing work,  although  he  will  be  retained  by  the  allied  interests. 


Electric  Railways  in  Switzerland 

Henry  H.  Morgan,  United  States  Consul  at  Aarau,  Switzerland, 
says:  ''The  old-fashioned  diligence  which  up  to  the  present  has  been 
the  means  of  transportation  between  the  smaller  towns  and  villages 
of  Switzerland,  situated  off  the  lines  of  railway,  is  being  rapidly 
superseded  by  electric  railways,  and  the  day  is  not  far  distant 
when  most  of  the  towns  of  the  country  will  be  so  connected.  A 
short  time  ago,  an  electric  line  was  opened  connecting  Aarau  with 
Schoftland,  a  distance  of  about  10  miles.  Until  the  opening  of 
this  line,  the  time  consumed  in  making  the  journey  was  one  hour 
and  ten  minutes.  Now,  including  several  stops  at  villages  along 
the  line,  the  time  occupied  is  forty  minutes. 

"A  company  is  seeking  a  concession  for  a  line  from  Aarau  to 
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Menziken,  on  the  border  of  the  Canton  of  Lucerne,  and  this  will 
be  joined  by  a  line  running  from  the  city  of  Sursee  northward, 
thus  making  an  electric  tramway  connection  for  a  distance  of  about 
30  miles.  Still  another  line  is  projected  to  run  from  Aarau  to 
Frick — a  most  important  plan,  as  it  will  place  Aarau  in  direct  com- 
munication with  Laufenburg,  Sackingen,  and  other  towns  in  the 
Rhine  Valley.   The  length  of  this  line  will  be  also  about  30  miles. 

"The  power  to  be  used  by  these  different  roads  will  be  derived 
from  the  waterfalls  of  the  country. 

"In  view  of  the  important  works  in  contemplation,  it  might  be 
of  advantage  to  our  manufacturers  of  electric  railway  supplies 
to  investigate  the  subject." 


Street  Railway  Patents 


UNITED  STATES  PATENTS  ISSUED  MAY  20,  1902 

700,172.  Car  Truck;  E.  Cliff,  Newark,  N.  J.  App.  filed  Feb.  26, 
1902.  The  elliptic  springs  are  in  two  independent  halves,  the  facing 
portion  of  their  end  having  pockets  confining  rollers,  which  per- 
mit the  two  parts  of  the  spring  to  move  longitudinally  with  re- 
spect to  each  other. 

700,186.  Wheel  or  Rail  Tread ;  B.  C.  W.  Evans,  New  York,  N.  Y. 
App.  filed  Dec.  2,  1901.  The  wheel  or  rail  tread  comprises  a  series 
of  cylindrical  protuberances  diagonally  disposed  with  respect  to  the 
face  of  the  wheel,  and  affording  friction  to  avoid  the  use  of  sand. 

700,265.  Car  Truck;  B.  W.  Tucker,  Newark,  N.  J.  App.  filed 
March  19,  1902.  In  this  truck  the  transom  is  capable  of  a  limited 
tortional  action  whereby  the  wheels  at  both  sides  of  the  track  may 
retain  their  relation  to  the  track  rail  at  points  where  one  rail  may 
be  lower  than  the  other.  , 

700,269.  Street  Car  Fender ;  C.  O.  West,  Kansas  City,  Mo.  App. 
filed  Nov.  1,  1901.  The  rear  portion  of  the  fender  is  mounted  to 
slide  on  a  curved  frame  attached  to  the  car,  the  fender  having 
wheels  which  ride  upon  the  track  rails  and  shift  the  fender  in  go- 
ing around  curves,  so  that  it  will  always  follow  the  direction  of  the 
curve. 

700,346.  Electric  Rail-Bond ;  W.  J.  Long  and  J.  B.  Nolder,  Wind- 
ber,  Pa.  App.  filed  Feb.  25,  1902.  The  bond  is  a  copper  plate  in- 
serted in  a  groove  on  the  inner  face  of  the  fish-plate. 

700,386.  Automatic  Switch ;  J.  A.  Tancock  and  T.  C.  Cochrill, 
London,  Canada.  App.  filed  March  16,  1901.  A  block  on  the  end 
of  a  plunger  is  moved  by  means  of  a  cam  into  position  to  throw 
the  switch,  the  operation  being  accomplished  from  the  car  plat- 
form. 

700,400.  Brush ;  F.  Becker,  New  York,  N.  Y.  App.  filed  Sept. 
3,  1901.    A  brush  and  scraper  for  cleaning  the  rails. 


PATENT  NO.  700,172 

700,402.  Car  Bolster ;  W.  P.  Bettendorf,  Davenport,  la.  App. 
filed  Nov.  25,  1901.  A  tubular  bolster  consisting  of  one  piece  of 
sheet  metal  bent  into  shape  and  having  its  longitudinal  edges  united. 

700,425.  Car  Truck ;  H.  R.  Keithley,  Buffalo,  N.  Y.  App.  filed 
Nov.  27,  1 901.    Structural  details. 

700,461.  Electric  Railroad  Signal;  W.  D.  Vandecar,  Grand 
Rapids,  Mich.  App.  filed  June  6,  1901.  An  automatic  block  signal 
system  operated  electrically. 

700,564.  Truck  Bolster ;  R.  V.  Sage,  Johnstown,  Pa.  App.  filed 
Oct.  19,  1901.  The  bolster  is  built  up  of  i-bars  and  channel  pieces, 
to  which  the  seats  for  the  springs  and  the  kingbolt  are  secured. 

700,609.  Electric  Propelled  Vehicle  for  Single-Rail  Elevated 
Railways ;  F.  B.  Behr,  Twickenham,  England.  App.  filed  Feb.  24, 
1902.  The  room  for  passengers  is  free  from  side  to  side,  the  mo- 
tors being  suspended  below  the  floor  and  below  the  level  of  the 
single  rail. 


700,615.  Railway  Switch;  E.  E.  Carneal,  Washington,  D.  C. 
App.  filed  Jan.  8,  1902.  Details  of  a  mechanical  switch  to  be  op- 
erated by  an  arm  from  the  car. 

700,703.  Fare  Register ;  j\.  E.  Nielsen,  Brooklyn,  N.  Y.  App. 
filed  Feb.  7,  1899.  Improvements  in  the  various  parts  of  the  fare 
register  described  in  United  States  patent  No.  547,981. 

700,716.  Fender;  A.  Bech,  Atlanta,  Ga.  App.  filed  Sept.  16, 
1 901.  The  fender  is  a  horizontal  wheel  having  a  conical  apron 
arranged  above  it. 

11.991.  Electric  Railway  System;  G.  L.  Campbell,  Nyack,  N.  Y.' 
App.  filed  Aug.  21,  1900.    The  sections  are  energized  by  a  trolley 
which  is  drawn  through  a  closed  conduit  by  the  attraction  of  a 
magnet  carried  by  the  car. 

11.992.  Convertible  Car;  J.  O'Leary,  Cohoes,  N.  Y.  App.  filed 
Jan.  1,  1901.  The  side  panels  can  be  shifted  into  storage  chambers 
in  the  roof. 


PERSONAL  MENTION 


MR.  EDWARD  OWEN  has  been  appointed  superintendent  of  the 
Sandusky-Milan-Norwalk  division  of  the  Lake  Shore  Electric 
Railway. 

MR.  FRANK  SHEPARD,  the  electrical  engineer,  has  just 
returned  from  England,  where  he  has  been  engaged  in  several 
important  electric  traction  enterprises. 

MR.  F.  S.  PEARSON,  of  New  York,  has  been  appointed  to  the 
position  of  consulting  engineer  of  the  Montreal  Street  Railway 
Company  and  the  Montreal  Light,  Heat  &  Power  Company. 

MR.  LOUIS  LIPPHARDT  has  resigned  as  superintendent  or 
the  Steubenville,  Mingoe  &  Ohio  Valley  Traction  Company,  of 
Steubenville,  Ohio,  and  has  been  succeeded  by  Mr.  James  McFar- 
land,  who  entered  the  employ  of  the  company  as  a  motorman. 

MR.  THOMAS  FITZGERALD,  JR.,  has  been  appointed  gen- 
eral manager  of  the  Norfolk,  Portsmouth  &  Newport  News  Rail- 
way Company.  This  road  operates  about  ten  miles  of  railway  in 
Portsmouth,  and  the  ferries  between  Norfolk  and  Portsmouth  and 
Berkley. 

MR.  CHARLES  T.  CHAPIN  has  been  elected  a  director  of  the 
Rochester  Railway  Company,  to  fill  the  vacancy  caused  by  the 
resignation  of  C.  Ford  Stevens.  Mr.  Chapin  is  well  known  among 
street  railway  men,  through  his  connection  with  the  Rochester 
Car  Wheel  Works. 

MR.  JAMES  A.  STEWART,  superintendent  of  the  Herkimer, 
Mohawk,  Ilion  &  Frankfort  Railway,  of  Herkimer,  N.  Y.,  since 
the  road  was  equipped  with  electricity,  has  been  appointed  general 
superintendent  of  the  Utica  &  Mohawk  Valley  Railway,  of  Utica, 
N.  Y.,  succeeding  George  L.  Radcliffe,  who  has  become  superin- 
tendent of  the  Cleveland  Electric  Railway. 

MR.  W.  G.  ROSS  has  been  appointed  to  the  position  of  comp- 
troller of  the  Montreal  Light,  Heat  &  Power  Company.  Mr.  Ross 
has  for  years  been  comptroller  of  the  Montreal  Street  Railway,  and 
upon  the  death  of  Mr.  M.  H.  Watts,  Mr.  Ross  became  secretary,  and 
now  is  secretary-treasurer  of  the  Montreal  Street  Railway  Company. 
Mr.  Ross  still  retains  his  position  with  the  Montreal  Street  Railway 
Company,  thus  serving  the  two  companies. 

MR.  W.  B.  LONGYEAR  has  been  appointed  comptroller  of  the 
Brooklyn  Heights  Railroad  Company.  Mr.  Longyear  has  been 
auditor  of  the  company  for  a  number  of  years  and  is  thoroughly 
familiar  with  the  details  of  his  road,  having  studied  the  property 
under  his  supervision  from  all  points  of  view.  He  is  not  only 
conversant  with  the  purely  financial  end  of  the  road's  management, 
but  understands  the  requirements  of  the  operating  departments. 
The  duties  of  auditor  will  in  future  be  performed  by  two  men  in- 
stead of  one,  being  known  as  the  auditor  of  disbursements,  and  the 
auditor  of  receipts,  and  both  of  the  positions  have  been  filled  from 
Mr.  Longyear's  former  assistants. 

MR.  HENRY  A.  EVERETT,  who  has  retired  as  president  of 
the  Cleveland  Electric  Railway  Company,  of  Cleveland,  Ohio,  was 
summoned  to  the  office  of  the  company  a  few  days  ago,  all  of  his 
former  associates  having  assembled  there  to  express  to  him  their 
regrets  at  the  severing  of  the  pleasant  relations  that  had  existed 
between  them.  Mr.  Everett  was  completely  surprised  at  the  dem- 
onstration in  his  honor.  After  a  short  speech  he  was  made  the  re- 
cipient of  a  silver  loving-cup  and  a  magnificent  piece  of  Carrara 
statuary.  The  statue  was  entitled  "First  Impressions  of  Water," 
and  was  a  life-size  figure  of  a  young  woman  in  bathing  costume, 
her  posture  and  expression  indicating  that  she  was  afraid  to  enter 
the  surf.  The  loving  cup  was  inscribed  with  the  words:  "Pre- 
sented to  Henry  A.  Everett  by  the  employees  of  the  Cleveland 
Electric  Radway  Company." 
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Liability  for  Negligence  in  Construction  and  Repairs- 
Independent  Contractor 

The  New  York  Court  of  Appeals  has  recently  decided  a  case 
which  clears  up  some  uncertainty  as  to  the  law  in  that  State,  and 
also  is  believed  to  lay  down  the  law  now  existing  in  most  juris- 
dictions. (Deming  vs.  Terminal  Railway,  of  Buffalo,  169  N.  Y.,  1.) 
It  was  held  that  a  railroad  company  which,  by  an  order  of  the 
Supreme  Court,  granted  under  the  authority  given,  and  practice 
prescribed  by  the  railroad  law  of  New  York  (L.  1890,  ch.  565), 
has  been  permitted  to  carry  a  public  highway  over  its  tracks,  is 
liable  for  an  injury  occurring  to  a  traveler  on  a  dark  night  result- 
ing from  the  failure  of  an  independent  contractor  to  whom  the 
entire  work  had  been  let,  to  properly  guard  or  light  an  embank- 
ment made  in  the  highway.  The  exact  ground  of  the  decision  may 
be  stated,  using  the  language  of  the  opinion  of  Chief  Judge  Parker, 
that  a  party  having  authority  to  make  the  public  streets  dangerous 
for  passersby  may  not  be  relieved  from  the  burden  of  guarding 
the  place  of  danger  in  the  street  by  letting  the  work  to  an  inde- 
pendent contractor. 

The  general  rule  is  recognized  everywhere,  that  a  party  about  to 
cause  work  to  be  done  upon  real  estate  may  exonerate  himself 
fiom  personal  liability  for  injuries  occasioned  in  its  prosecution 
by  farming  out  the  whole  job  to  an  independent  contractor.  This 
rule  is,  however,  subject  to  exceptions  and  uncertainty.  One  dis- 
tinction is  fairly  well  settled  as  to  works  of  construction  or  repair, 
either  of  a  public  or  private  character.  An  owner  may  not  shield 
himself  by  committing  the  entire  responsibility  to  another  if  the 
work  to  be  performed  is  essentially  dangerous;  he  may  obtain  im- 
munity if  the  work  is  not  necessarily  dangerous.  This  distinction 
has  recently  been  exemplified  in  the  decision  of  the  Appellate 
Division  of  the  New  York  Supreme  Court,  First  Department,  in 
Koch  vs.  Fox  &  Zimmerman  (75  N.  Y.  Supp.,  913).  There  the 
work  was  the  construction  of  a  building  by  a  private  owner  of 
land.  He  employed  an  independent  contractor,  and  an  employee 
of  a  sub-contractor  was  injured  by  the  falling  of  a  brick  upon  him 
from  a  scaffold  over  the  sidewalk,  where  other  employees  were 
laying  brick.  A  city  ordinance  required  that  "the  owner  or  gen- 
eral contractor  engaged  in  the  construction  or  erection  of  any 
building  *  *  *  shall  build,  or  cause  to  be  built,  a  temporary 
roof-structure  over  the  sidewalk  in  front  of  said  building  *  *  *." 
As  the  language  of  the  statute  imposes  the  duty  of  erecting  such 
a  structure,  which  would  have  averted  the  injury  in  the  case  under 
consideration,  upon  the  owner  or  general  contractor  in  the  alter- 
native, it  was  held  that  it  was  a  duty  which  might  be  solely  con- 
fided to  a  general  contractor  as  part  of  his  contract,  and  that  the 
owner  was  not  absolutely  bound,  in  common  with  the  contractor, 
to  see  that  the  precaution  was  taken.  In  arriving  at  this  result  the 
court  laid  stress  upon  the  circumstances  that  the  work  was  not 
either  "imminently  or  necessarily  dangerous;  it  did  not  involve 
any  interference  with  the  surface  of  the  street."  The  same  right 
of  exoneration  has  been  recognized  in  cases  of  the  letting  of 
work  to  a  general  contractor  where  injuries  have  occurred  from 
negligent  blasting,  even  though  the  work  was  being  done  upon  or 
adjacent  to  public  highways. 

Exoneration  of  the  employer  of  a  general  contractor  from 
liability  in  blasting  cases  may  still  be  recognized  by  the  courts, 
notwithstanding  the  decision  in  the  Deming  case,  as  blasting, 
while  dangerous  if  negligently  done,  may  still  be  done  in  such  a 
manner  as  not  to  be  dangerous.  It  is  not  absolutely  and  neces- 
sarily dangerous  and  it  does  not  constitute  a  dangerous  use  of  a 
street  per  se.  The  dangers  from  negligent  blasting  are  the  same, 
whether  performed  on  a  public  street  or  on  private  property.  The 
doctrine  of  the  Deming  case  is  that  leaving  unguarded  excavations 
or  embankments  in  the  street  renders  the  street  per  se  dangerous, 
and  that  a  contract  which  necessarily  contemplates  excavations, 
necessarily  contemplates  a  dangerous  condition  of  the  street. 

Quite  early  in  the  history  of  the  New  York  Court  of  Appeals 
it  was  held  (Blake  vs.  Ferris,  5  N.  Y.,  48)  that  where  persons 
having  a  license  or  a  grant  to  construct  at  their  own  expense,  a 
sewer  in  a  public  street,  engage  another  person  to  construct  it  at 
a  stipulated  price  for  the  whole  work,  they  are  not  liable  for  in- 

Note. — Communications  relating  to  this  department  should  be  addressed  to 
Mr.  Larremore,  32  Nassau  Street,  New  York  City. 


juries  resulting  from  the  negligent  manner  in  which  the  sewer 
may  be  left  at  night  by  the  workmen  employed.  This  amounted  to 
administration  of  the  "independent  contractor"  rule  in  a  very 
broad  sense.  After  that  case  decisions  were  made  by  the  same 
court  in  Pack  vs.  Mayor  of  N.  Y.  (8  N.  Y.,  222),  and  Kelly  vs. 
Mayor  N.  Y.  (11  N.  Y.,  432),  which  were  cases  of  injuries  through 
blasting,  where  the  independent  contractor  rule  was  applied  to 
exonerate  the  city,  relying  upon  the  decision  in  Blake  vs.  Ferris 
(supra).  Subsequently,  in  Storrs  vs.  Utica  (17  N.  Y.,  104),  Blake 
vs.  Ferris  was  distinguished,  and  its  authority  very  substantially 
limited.  Judge  Comstock,  in  the  opinion  in  the  Storrs  case,  con- 
ceded that  the  opinion  in  Blake  vs.  Ferris  contained  a  correct 
exposition  of  the  doctrine  of  respondeat  superior,  but  contended 
that  such  doctrine  had  not  been  correctly  applied  to  the  facts  in 
Blake  vs.  Ferris.  Judge  Comstock  argued  that  the  obligation  of 
a  city  corporation  to  keep  its  streets  in  safe  condition  for  travel 
is  absolute;  that  "although  the  work  may  be  let  out  by  contract 
the  corporation  still  remains  charged  with  the  care  and  control  of 
the  street  in  which  the  improvement  is  carried  on.  The  per- 
formance of  the  work  necessarily  renders  the  street  unsafe  for 
night  travel  *  *  *  The  dangers  arise  from  the  very  nature  of 
the  improvement,  and  if  it  can  be  averted  only  by  special  pre- 
cautions, such  as  placing  guards  or  lighting  the  street,  the  cor- 
poration which  has  authorized  the  work  is  plainly  bound  to  take 
these  precautions." 

Between  the  two  lines  of  authority  considerable  uncertainty  has 
arisen  in  subsequent  cases.  The  effect  of  the  recent  decision  of 
the  Court  of  Appeals  in  Deming  vs.  Terminal  Railway  of  Buffalo 
(supra)  is  authoritatively  to  adopt  the  doctrine  of  the  Storrs  case 
as  to  actual  excavations  or  obstructions  in  streets.  It  is  clearly 
held  that  works  of  this  character  are  essentially  and  necessarily 
dangerous,  and  that  municipal  corporations  may  not  shelter  them- 
selves from  liability  by  the  employment  of  independent  con- 
tractors. The  decision  directly  applies  the  same  rule  to  persons  or 
corporations,  other  than  a  city  itself,  or  one  of  its  departments, 
who  change  the  bed  of  a  street  by  excavation,  embankment  or 
otherwise,  under  legislative  or  municipal  authority.  Its  effect  as 
applied  to  railroad  or  construction  companies  of  any  kind  is  to 
render  them  responsible  for  not  guarding  unsafe  places  in  city 
streets,  although  they  may  have  employed  independent  contractors 
to  perform  the  work.  Upon  this  point  the  concluding  language 
of  the  opinion  may  appropriately  be  quoted: 

"Now,  dominion  over  the  highways  was,  by  the  operation  of  the 
statute,  upon  the  order  of  the  Supreme  Court,  for  the  purpose  of 
carrying  the  highway  over  the  railroad  tracks  vested  in  the  de- 
fendant railroad  company,  which  having  accepted  the  privileges 
and  benefits  conferred  upon  it  by  statute,  necessarily  took  with 
them  all  the  obligations  and  liabilities  in  respect  to  the  highway 
which  its  absolute  dominion  over  it  for  the  purpose  of  carrying  it 
across  the  railroad  track  made  necessary,  among  which  was  the 
duty  of  so  guarding  the  obstructions  to  the  highway  which  were 
made  under  its  direction  as  to  save  passersby  from  injury." 

CHARTERS,  FRANCHISES,  ORDINANCES,  ETC. 

CALIFORNIA. — Street  Railways — Easement — Encroachment 
— Ejectment — Railroad — Right  of  Way — Acquiescence — Corpora- 
tions— Officers — Knowledge. 

1.  Where  a  street  railway's  use  of  a  street  under  its  franchise 
is  interfered  with  by  another  railway  company,  ejectment  is  not 
the  proper  remedy. 

2.  Where,  when  a  railroad  track  was  laid  so  as  to  encroach  on 
the  rights  of  a  street  railway  company  to  the  use  of  a  street  under 
its  franchise,  the  president  of  the  latter  company  desisted  from  a 
contemplated  injunction  at  the  request  of  the  president  of  the 
former,  and  on  promise  of  payment  of  all  resulting  damages,  such 
street  railway  company  or  its  assigns  cannot  thereafter  maintain 
ejectment  to  remove  such  railroad  from  such  street. 

3.  Where  the  rights  of  a  street  railway  company  in  the  use  of 
a  street  are  encroached  on  by  a  railroad  with  full  knowledge  and 
acquiescence  of  the  president  and  other  officers  of  the  street  rail- 
way company,  and  on  promise  of  payment  of  all  damages,  the 
company  is  bound  by  such  knowledge  and  acts  of  its  officers. — 
(Fresno  St.  R.  Co.  vs.  Southern  Pac.  R.  Co.  et  al.  [S.  F.,  1903], 
67  Pac.  Rep.,  773.) 

NEW  YORK. — Street   Railroads — Construction — Damage  to 
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Abutting  Property— Easements  in  Street— Benefits  and  Burdens- 
Injunction— Benefits— Sufficiency  of  Evidence— Construction  of 
New  Tracks— Benefits  Conferred  by  Old  Tracks— Jurisdiction- 
Damages— Payment  of  Compensation— Withholding  Injunction- 
New  York  Elevated  Railroad  Company— Authority  to  Construct 
New  Tracks— Transfer  of  Franchises— Constitutional  Limitation 
—Laying  Down  New  Tracks— Constitutional  Limitations— Rail- 
road Commissioners— Authority  —  Termination  —  Construction- 
Statutory  Time  Limit. 

1.  Where  it  appeared  that  the  construction  and  operation  by 
defendant  Elevated  Railway  Company,  which  already  had  two 
tracks  past  plaintiff's  property,  of  a  third  track  would  impair 
plaintiff's  easement  of  light,  air  and  access  to  the  street,  and  im- 
pose burdens  additional  to  those  already  imposed,  plaintiff  was 
entitled  to  restrain  the  construction  and  operation  of  such  third 
track  until  defendant  acquired  plaintiff's  easement  by  making 
sufficient  compensation  for  its  impairment. 

2.  In  an  action  to  restrain  an  elevated  street  railway  company, 
which  already  had  two  tracks  past  plaintiff's  property,  from  con- 
structing and  operating  a  third,  it  appeared  that  most  of  the  trains 
run  upon  such  third  track  passed  plaintiff's  property  at  great 
speed,  and  did  not  stop  near  enough  thereto  to  furnish  any  accom- 
modation to  the  people  in  that  section,  and  that  the  few  trains 
that  did  stop  near  the  property  were  always  too  crowded  to  fur- 
nish accommodation.  Held,  that  the  third  track  did  not  confer 
any  benefit  upon  plaintiff's  property  sufficient  to  justify  the  ob- 
struction of  plaintiff's  light  and  air  by  such  third  track. 

3.  The  benefit  that  such  road,  without  the  third  track,  conferred 
upon  the  locality  in  which  plaintiff's  property  was  situated  by  rea- 
son of  the  means  afforded  for  transportation  from  other  parts  of 
the  city,  would  not  authorize  defendant  to  extend  its  structure  for 
the  benefit  of  people  residing  in  other  localities  without  acquiring 
the  right  to  plaintiff's  property  in  the  street  at  this  locality. 

4.  As  when  the  action  was  commenced  plaintiff  was  entitled  to 
an  injunction,  the  court  had  jurisdiction  to  give  him  such  damages 
as  were  caused  by  the  illegal  structure,  and  to  require  payment  by 
defendants  of  the  value  of  plaintiff's  property  in  the  street  appro- 
priated by  them  as  a  condition  for  withholding  the  injunction. 

5.  Act  1867,  page  489,  sec.  4,  authorized  the  P   Com- 
pany to  extend  its  elevated  railway  along  both  sides  of  Ninth 
Avenue.    Act  1875,  chap.  595,  sec.  1,  conferred  upon  the  Elevated 

Railway  Company,  which  had  purchased  P  franchises,  the 

rights  and  franchises  so  purchased.  Section  3  provided  for  the 
continuation  of  a  commission  created  by  the  act  of  1867.  Section 
4  empowered  the  Elevated  Company  to  make  such  alterations  in 
its  railroad  structure  as  should  be  authorized  by  the  commission, 
and  provided  that  the  location  of  lines  or  routes  not  specifically 
located  by  law  which  the  Elevated  Company  was  or  might  be 
authorized  by  law  to  construct  might  be  such  as  the  company 
might  adopt  and  the  commissioners  approve.  Section  5  provided 
that  the  particular  location,  number  of  tracks,  etc.,  might  be  such 
as  the  commissioners  should  approve,  and  that  the  Elevated  Com- 
pany might  locate  its  tracks  along  both  sides  of  Ninth  Avenue. 
Held,  that  the  act  of  1875  did  not  give  or  attempt  to  give  the 
Elevated  Company  the  right  to  lay  down  a  third  track  along 
Ninth  Avenue,  since  the  power  given  it  to  locate  and  construct 
tracks  was  limited  to  such  structure  and  tracks  as  it  was  or  might 
be  authorized  by  law  to  construct. 

6.  So  far  as  the  act  of  1875  conferred  upon  the  Elevated  Com- 
pany the  rights  and  franchises  held  by  the  P   Company, 

it  was  not  in  violation  of  Const.  1875,  art.  3,  sec.  18,  which  pro- 
hibits the  Legislature  from  passing  a  private  or  local  bill  granting 
to  any  corporation  the  right  to  lay  down  railroad  tracks,  or  any 
exclusive  franchise. 

7.  So  far  as  the  act  of  1875,  if  it  should  be  so  construed,  granted 
or  attempted  to  grant  any  authority  to  lay  down  tracks  in  addi- 
tion to  those  authorized  by  the  charter  of  the  P   Company, 

it  was  invalid,  as  in  violation  of  Const.  1875,  art  3,  sec.  18. 

8.  The  authority  conferred  upon  the  commissioners  by  the  act 
of  1875  being  substantially  a  continuation  of  the  authority  con- 
ferred upon  them  by  the  act  of  1867,  which,  as  shown  by  section  5, 
prescribing  their  powers,  was  confined  to  the  construction  of  the 
railroad,  was  not  a  continuing  authority,  and  hence  ceased  when 
the  road  was  completed  as  provided  for  in  the  act  giving  it  its 
powers. 

9.  Sec.  2,  act  1875,  having  limited  the  time  in  which  the  Ele- 
vated Company  was  authorized  to  build  its  railroad  to  five  years 
from  the  passage  of  the  act,  any  construction  of  that  road,  either 
with  or  without  the  approval  of  the  commissioners,  after  the  ex- 
piration of  the  specified  time,  would  be  unauthorized. — (Auchin- 
closs  vs.  Metropolitan  Elevated  Ry.  Co.  et  al.,  74  N.  Y.  Suppl.. 
534  ) 

VIRGINIA.— Taxation— Street  Railways— State  Tax— Basis- 


Ad  Valorem  Taxation— Municipal  License— Unequal  Taxation- 
Exemption. 

1.  Under  acts  1895-96,  page  93  (Newport  News  City  Charter, 
sec.  104),  providing  that  the  City  Council  may  raise  taxes  by 
assessments  on  all  subjects  taxable  by  the  State,  etc.,  the  munici- 
pality has  power  to  impose  taxes  on  all  subjects  not  withheld 
from  taxation  by  the  Legislature,  whether  they  be  taxed  by  the 
State  or  not. 

2.  Under  Const.,  art.  10,  sec.  4,  authorizing  the  General  As- 
sembly to  levy  license  taxes  on  lines  of  business  not  capable  of  ad 
valorem  taxation,  the  fact  that  the  property  of  a  street  railway  is 
subjected  to  ad  valorem  taxation  by  the  State  does  not  prevent 
a  municipality  from  imposing  a  license  tax  in  addition  to  taxation 
by  the  municipality  on  the  ad  valorem  basis;  the  privilege  of 
operating  a  street  car  line  being  a  proper  subject  for  a  license  tax. 

3.  The  imposition  of  a  license  tax  by  a  municipality  upon  "each 
and  every  street  railway  company,"  in  addition  to  ad  valorem 
taxation  on  a  company's  property,  is  not  unequal  taxation,  since 
the  only  uniformity  required  as  to  licenses  is  that  the  tax  shall  be 
the  same  on  all  those  in  the  same  business. 

4.  The  imposition  of  a  license  tax  upon  a  street  railway,  in 
addition  to  a  tax  upon  the  property  used  in  carrying  on  the  busi- 
ness, is  not  double  taxation. 

5.  Acts  1895-96,  page  94  (Newport  News  City  Charter,  sec. 
105),  authorizing  a  license  tax  on  certain  named  pursuits,  and  all 
other  business  and  pursuits  on  which  a  license  tax  is  levied  by  the 
State,  does  not  preclude  the  city  from  levying  a  license  tax  on 
any  business  not  specifically  mentioned;  but  a  street  railway, 
though  not  specifically  mentioned,  may  be  made  the  subject  of  a 
license  tax. 

6.  The  fact  that  the  lines  of  a  street  railway  system  extend  be- 
yond the  limits  of  any  one  municipality  does  not  prevent  its 
taxation  by  a  city  whose  streets  it  traverses. 

7.  To  entitle  a  city  to  levy  a  license  tax  on  a  street  railway,  it 
is  not  necessary  that  the  right  so  to  do  be  reserved  in  the  ordi- 
nance granting  the  franchise;  the  right  to  levy  taxes  not  arising 
from  contract,  and  exemption  from  taxation  never  being  pre- 
sumed. (Newport  News  &  O.  P.  Ry.  &  Electric  Co.  vs.  City  of 
Newport  News,  40  S.  E.  Rep.,  645.) 

LIABILITY  FOR  NEGLIGENCE. 
CALIFORNIA.— Negligence— Last  Clear  Chance— Evidence- 
Pleadings — Objection  Waived  by  Instruction. 

1.  Judgment  for  plaintiff,  struck  by  defendant's  street  car,  can- 
not be  disturbed,  though  he  was  negligent  in  being  on  the  track; 
there  being  evidence  that  the  motorman  saw  his  peril  in  time  to 
avoid  the  accident,  and  did  not  attempt  to  stop  the  car. 

2.  Defendant  cannot  complain  that  the  complaint  alleged  no 
wilful  or  wanton  act;  instruction  having  been  given,  at  its  re- 
quest, that  contributory  negligence  defeats  recovery  unless,  in  the 
exercise  of  care  after  discovery  of  plaintiff's  peril,  defendant's  em- 
ployees could  have  avoided  the  injury,  or  their  action  was  wanton 
and  reckless.— (Lee  vs.  Market  St.  Ry.  Co.  [S.  F.,  1590],  67  Pac. 

Rep.,  765-)  . 

INDIANA— Street  Railways— Crossing  Accident  Case— Injury 
to  Child— Negligence  of  Motorman— Contributory  Negligence- 
Care  Required— Trial— Pleading— Evidence— Sufficiency— Instruc- 
tions— Appeal — Harmless  Error. 

1.  Plaintiff,  who  was  a  boy  seven  years  old,  and  of  average  in- 
telligence, size  and  vigor,  with  good  sight  and  hearing,  was  run 
over  and  injured  by  a  street  car  while  attempting  to  cross  defend- 
ant's tracks.  There  was  a  double  track  on  the  street,  and  plaintiff's 
attention  was  attracted  by  a  south-bound  car,  in  front  of  which 
he  crossed.  He  was  also  in  front  of  a  north-bound  car,  running 
at  the  rate  of  five  miles  an  hour,  by  which  he  was  injured.  It 
was  a  clear  day,  and  there  was  nothing  to  prevent  the  motorman 
from  seeing  the  plaintiff  for  300  ft.,  but  the  motorman,  who  was 
talking  with  an  occupant  of  the  car,  did  not  see  plaintiff  until 
within  5  ft.  or  6  ft.  of  him,  and  did  not  make  any  effort  to  stop  the 
car,  though  it  could  have  been  stopped  within  30  ft.,  but  ran 
100  ft.  from  the  point  of  collision  before  stopping.  Plaintiff's  leg 
was  cut  off  after  he  had  been  carried  nearly  100  ft.  The  motor- 
man  did  not  sound  the  gong.  Held,  sufficient  evidence  of  the 
motorman's  negligence  to  sustain  a  judgment  for  plaintiff. 

2.  A  motorman  cannot  assume  that  a  child  seven  years  old, 
hurrying  toward  the  track,  and  looking  in  the  opposite  direction, 
will  not  go  on  the  track  in  front  of  the  car. 

3.  Where  the  plaintiff  in  a  street  railway  crossing  accident  case 
contends  that  the  person  injured  was  non  sui  juris,  such  in- 
capacity, being  a  matter  of  fact,  should  be  pleaded. 

4.  A  child  seven  years  old  is  only  required  to  exercise  such 
reasonable  care  to  avoid  accident  in  crossing  a  street  car  track  as 
a  child  of  that  age,  intelligence  and  capacity  would  exercise. 

5.  The  question  whether  a  child  seven  years  old,  injured  by  a 
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street  car  while  crossing  a  street,  is  able  to  exercise  any  care  for 
its  safety,  and  whether  it  exercised  such  care,  is  for  the  jury. 

6.  The  fact  that  a  child  seven  years  old,  injured  by  a  street 
car  while  crossing  the  track,  could  have  seen  the  approaching  car 
is  a  fact  to  be  considered  in  connection  with  other  circumstances 
in  determining  the  child's  negligence,  but  is  not  sufficient  in  itself 
to  show  such  negligence. 

7.  A  child  seven  years  old  was  somewhat  familiar  with  street 
cars,  and  knew  that  his  coming  in  contact  with  a  moving  car 
would  hurt  him,  and  had  been  told  that  the  crossing  where  he  was 
injured  was  dangerous.  His  attention  was  attracted,  while  cross- 
ing the  street,  by  a  street  car  coming  toward  him,  and  sounding  a 
gong,  which  he  hurried  to  avoid,  and  was  struck  and  injured  by  a 
car  going  in  the  opposite  direction.  Held,  not  sufficient,  as  a 
matter  of  law,  to  show  that  the  negligence  of  the  child  contributed 
to  the  accident. 

8.  A  street  car  striking  a  child  at  a  crossing  was  going  at  the 
rate  of  5  miles  an  hour,  and  a  car  going  at  three  times  the  speed 
could  have  been  stopped  in  a  distance  of  from  20  ft.  to  27^  ft., 
but  the  motorman  failed  to  stop  the  car,  and  plaintiff  was  carried 
by  the  car,  and  his  leg  was  crushed,  at  a  distance  of  about  100  ft. 
fiom  the  point  of  collision.  Held,  that  the  negligence  of  the 
motorman  in  failing  to  stop  the  car  after  the  collision  was  action- 
able negligence,  even  though  the  negligence  of  the  child  might 
have  contributed  to  the  original  accident. 

9.  An  instruction  as  to  contributory  negligence  in  a  street  car 
crossing  accident  case  hich  does  not  state  any  facts  in  reference 
to  defendant's  negligence,  is  incorrect  in  stating  that,  in  case  cer- 
tain facts  are  found,  the  finding  "should  be  for  plaintiff,"  without 
specifying  that  such  finding  is  to  be  confined  to  the  determination 
of  contributory  negligence. 

10.  Such  instruction  is  harmless  error  if  the  jury  is  specifically 
instructed  in  other  portions  of  the  charge  as  to  defendant's  negli- 
gence. 

11.  A  verdict  for  plaintiff  being  clearly  correct  under  the  evi- 
dence, the  error  in  the  instruction  is  not  sufficient  to  authorize  a 
reversal  of  the  judgment. — (Citizens'  St.  Ry.  Co.  vs.  Hamer,  62 
N.  E.  Rep.,  658.) 

KENTUCKY. — Damages — Physical  Examination  by  Physi- 
cians Appointed  by  Court — Examination  After  Withdrawal  of 
Motion  Therefor — Evidence  as  to  Acts  of  Negligence  Not  Al- 
leged. 

1.  Where  the  court,  upon  motion  of  defendant,  in  an  action 
to  recover  damages  for  personal  injuries,  appointed  two  physicians 
to  examine  plaintiff,  but  defendant,  before  any  examination  had 
been  made,  withdrew  its  motion  therefor,  it  was  error  to  permit 
the  physicians  thus  appointed,  who  were  introduced  by  the  court 
on  its  own  motion,  to  testify,  over  defendant's  protest,  as  to  an 
examination  made  by  them  after  the  motion  was  withdrawn. 

2.  The  jury  should  have  been  confined  by  the  instructions  to 
the  consideration  of  such  acts  of  negligence  as  were  specifically 
alleged  in  the  petition.— (South  Covington  &  C.  St.  Ry.  Co.  vs. 
Stroh,  66  S.  W.  Rep.,  177.) 

MARYLAND.— Street  Railroads— Action  for  Personal  Injuries 
— Standing  on  Steps — Contributory  Negligence. 

Plaintiff  was  a  passenger  on  a  street  car,  and,  not  being  ac- 
quainted with  the  streets,  went  on  the  platform,  and  told  the  con- 
ductor to  let  him  off  at  a  certain  street.  Being  told  that  they  had 
passed  that  street,  he  asked  to  be  let  off  at  the  next  corner.  Plain- 
tiff testified  he  got  on  the  lower  step  to  jump  off.  When  he  got 
down  on  the  step  the  car  was  going  too  fast  for  him  to  jump,  and 
while  he  was  waiting  for  it  to  slow  up  the  conductor  signaled  to 
go  ahead,  and  plaintiff  was  thrown  into  the  street.  Defendant's 
evidence  showed  that  the  car  stopped,  but,  as  plaintiff  made  no 
attempt  to  get  off,  the  conductor  signaled  to  go  ahead,  and  that 
the  car  was  15  ft.  beyond  the  corner  when  plaintiff  jumped  off. 
Defendant's  cars  contained  posted  notices  that  the  cars  stopped 
near  intersecting  streets,  and  passengers  must  not  leave  their  seats 
until  the  cars  stopped,  nor  stand  on  the  platform,  nor  leave  the 
car  while  in  motion.  Held,  that  plaintiff,  was  guilty  of  contribu- 
tory negligence. — (Baltimore  Consol.  Ry.  Co.  vs.  Foreman,  51 
Atl.  Rep.,  83.) 

MICHIGAN.  —  Electricity— Live  Wire— Knowledge— Private 
Grounds — Duty  to  Trespasser. 

The  power  house  of  an  electric  company  was  situated  in  a  rail- 
road yard  between  the  tracks  and  a  river.  Near  the  house  was  a 
pole  26  ft.  high,  on  which  was  an  electric  wire.  A  guy  wire  ex- 
tended from  this  pole  to  the  top  of  another  over  5  ft.  high,  and 
32  ft.  therefrom.  There  were  several  tracks  between  the  depots 
and  the  power  house,  and  a  notice,  on  the  end  of  the  passenger 
depot  nearby,  read:  "Dangerous!  The  public  is  hereby  warned 
not  to  trespass  upon  these  grounds."  Teams  sometimes  drove 
across  the  tracks  to  and  past  the  power  house,  and  occasionally 
persons  on  foot  went  that  way,  but  there  was  no  evidence  that  it 


was  a  public  way,  or  to  indicate  an  invitation  to  the  public  to 
enter  on  the  grounds  Deceased  and  a  companion,  with  two 
bottles  of  beer,  went  to  this  spot  in  the  evening,  and  in  some 
unexplained  manner  deceased  came  in  contact  with  the  guy  wire, 
and  received  a  shock  which  instantly  killed  him.  There  was  no 
evidence  that  the  company  knew  the  guy  wire  was  a  live  wire. 
Held,  that  the  company  owed  no  duty  to  deceased  to  guard  the 
premises,  and  the  direction  of  a  verdict  for  defendant  was  proper. 
— (McCaughna  vs.  Owosso  &  Corunna  Electric  Co.,  89  N.  W. 
Rep.,  73.) 

MICHIGAN. — Street  Railways — Personal  Injuries — Contribu- 
tory Negligence — Direction  of  Verdict. 

A  business  man,  of  good  intelligence,  and  who  had  lived  in  a 
city  for  a  number  of  years,  and  was  familiar  with  the  running  of 
street  cars,  stepped  off  a  car,  started  to  cross  the  street,  and  was 
struck  by  a  car  on  the  other  track,  which  he  claimed  was  shut 
from  his  sight  by  the  first  car.  He  stated  that  he  saw  a  car  on 
the  further  track  a  block  away,  but  not  the  car  which  struck  him. 
Held,  proper  to  direct  a  verdict  in  favor  of  defendant,  for  con- 
tributory negligence. — (Doty  vs.  Detroit  Citizens'  St.  Ry.  Co., 
88  N.  W.  Rep.,  1050.) 

MINNESOTA. — Street  Railway— Injury  to  Passenger — Ice  on 
Platform. 

1.  A  street  car  company  is  required  to  exercise  the  highest 
degree  of  care  to  keep  its  platforms  and  steps  in  safe  condition  for 
use  in  the  season  when  operated,  so  far  as  it  practically  can  do 
so,  in  consideration  of  the  climate,  temperature  and  condition  of 
the  air  with  respect  to  snow,  moisture  and  frost. 

2.  Evidence  considered,  and  held  to  sufficiently  support  a  ver- 
dict for  plaintiff  upon  the  claim  that  she  was  a  passenger  on  a 
street  car,  and,  when  alighting  therefrom,  slipped  and  fell  from 
the  same  by  reason  of  ice  and  snow  negligently  permitted  by  the 
carrier  to  be  and  remain  upon  its  steps  and  platforms. 

3.  Held  that,  under  the  evidence  in  this  case,  the  verdict  of  the 
jury  cannot  be  held  to  be  excessive. — (Herbert  vs.  St.  Paul  City 
Ry.  Co.,  88  N.  W.  Rep.,  996.) 

NEW  JERSEY. — Attorney  and  Client — Employment — Con- 
struction of  Contract — Evidence — Sufficiency — Compensation — 
Costs. 

1.  A  contract  between  a  husband  and  an  attorney  which  states 
that  the  former,  in  consideration  of  legal  service  to  be  rendered 
by  the  latter  in  and  about  the  husband's  claims  for  damages 
against  a  certain  railroad  company  for  injuries  sustained  by  the 
husband  and  his  wife  may  bring  action  for  the  husband  does  not 
authorize  the  attorney  to  bring  action  on  behalf  of  the  wife. 

2.  A  wife  who  had  been  injured  by  a  railroad  accident  was 
visited  by  the  representative  of  an  attorney  desiring  to  obtain  her 
case,  and  was  referred  to  her  husband,  and  entered  into  a  contract 
with  the  latter  authorizing  the  attorney  to  commence  suit  against 
the  company  on  behalf  of  the  husband.  The  attorney's  representa- 
tive swore  that  the  wife  and  husband  authorized  the  attorney  to 
commence  suit  for  the  wife,  but  this  was  denied  by  both  husband 
and  wife.  Held,  insufficient  to  show  an  employment  of  the  attor- 
ney to  bring  suit  for  the  wife. 

3.  A  mere  authority  to  an  attorney  to  institute  a  suit,  being 
revocable  by  the  client,  only  entitles  the  attorney  to  compensation 
for  services  performed  before  its  revocation. 

4.  An  attorney  employed  by  a  husband  to  commence  action 
against  a  railroad  company  in  behalf  of  the  husband  for  injuries 
to  the  wife  for  half  of  the  recovery,  but  having  no  authority  to  act 
for  the  wife,  instituted  action  in  the  name  of  the  latter  for  personal 
injuries,  which  action  was  afterward  discontinued  by  her.  There 
was  evidence  that  the  wife  had  settled  with  the  company,  but  this 
was  denied  by  the  wife- and  by  the  company,  and  there  was  evi- 
dence that  there  was  a  suit  pending  in  another  State  therefor. 
Held,  that  an  order  requiring  the  wife  to  pay  the  attorney  one-half 
of  the  proceeds  of  the  settlement,  and  authorizing  him  to  proceed 
with  the  cause  in  default  of  such  payment,  was  erroneous. 

5.  An  attorney  who  commences  an  action  without  authority 
from  the  plaintiffs  is  not  entitled  to  compensation  or  costs. 
Laughlin,  J.,  dissenting. — (Whitesell  vs.  New  Jersey  &  H.  R.  Ry. 
&  Ferry  Co.,  74  N.  Y.  Suppl.,  217.) 

NEW  YORK. — Master  and  Servant — Negligence — Res  Ipsa 
Loquitur — Evidence. 

1.  The  doctrine  of  res  ipsa  loquitur  is  not  confined  to  accidents 
where  the  injured  party  has  no  contractual  relation  with  the  party 
sought  to  be  charged,  but  is  applicable  in  suits  for  negligence  by  a 
servant  against  the  master. 

2.  Where  a  servant,  while  under  an  elevated  railroad  structure 
maintained  by  his  master,  was  injured  by  a  block  falling  on  him 
from  such  structure,  but  there  was  no  evidence  to  show  whether  it 
was  a  part  of  the  structure,  merely  lying  on  it,  and  the  evidence 
showed  that  a  train  was  passing  over  the  road  when  the  block 
fell,  so  that  it  might  have  fallen  from  the  train,  there  was  no  evi- 
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donee  raising  a  presumption  of  negligence  on  the  part  of  the 
master  under  the  doctrine  of  res  ipsa  loquitur. — (Nolan  vs.  Brook- 
lyn Heights  R.  Co.,  74  N.  Y.  Suppl.,  120.) 

NEW  YORK.— New  Trial— Newly  Discovered  Evidence- 
Credibility  of  Witnesses. 

Where  plaintiff  and  her  mother,  both  of  whom  had  given  testi- 
mony as  to  the  accident,  testified  that  plaintiff  had  been  healthy 
before  the  injury  complained  of  occurred,  and  after  judgment 
defendant  moved  for  a  new  trial  upon  the  ground  of  newly  dis- 
covered evidence  that  this  testimony  was  false,  it  was  improper  for 
the  court  to  grant  the  motion  upon  condition  that  defendant  would 
admit  its  own  negligence  and  plaintiff's  freedom  from  contributory 
negligence. — (Crane  vs.  Brooklyn  Heights  R.  Co.,  74  N.  Y. 
Suppl.,  117.) 

NEW  YORK.— Judgment— Opening  Default. 

The  giving  of  leave  by  the  appellate  division  to  apply  to  the 
court  below  to  open  a  default  does  not  indicate  that,  in  the  opinion 
of  the  appellate  division,  the  default  ought  to  be  opened. — (Csat- 
los  vs.  Metropolitan  St.  Ry.  Co.,  73  N.  Y.  Suppl,  981.) 

NEW  YORK. — 1.  Jurisdiction  of  Federal  Courts — Citizenship 
of  Plaintiff — Finding  of  Jury — Appeal — Review — Damages 
Awarded  for  Personal  Injury. 

1.  Where  the  question  whether  or  not  a  plaintiff  was  a  citizen  of 
another  state  from  defendant  at  the  time  of  the  commencement  of 
the  action,  as  alleged  in  his  complaint  for  the  purpose  of  giving  a 
federal  court  jurisdiction,  is  submitted  to  the  jury  under  proper 
instructions,  and  on  evidence  which  is  not  conclusive,  their  find- 
ing thereon  in  plaintiff's  favor  will  not  be  set  aside  on  a  writ  of 
error. 

2.  An  award  of  damages  made  by  a  jury  for  personal  injuries,  on 
which  judgment  is  entered  by  the  trial  court,  will  not  be  set  aside 
as  excessive  by  the  circuit  court  of  appeals  on  a  writ  of  error. — 
(Metropolitan  St.  Ry.  Co.  vs.  Beattie,  111  Fed.  Rep.,  945.) 

NEW  YORK. — Street  Railroads — Negligence — Contributory 
Negligence — Evidence — Sufficiency — Evidence — Privileged  Com- 
munications— Statements  to  Physician — Statutes. 

1.  In  an  action  for  injuries  sustained  by  being  run  over  by  defend- 
ant's street  car  it  appeared  that  the  plaintiff  was  struck  probably 
through  his  own  contributory  negligence,  but  there  was  evidence 
that  after  plaintiff  was  struck,  and  before  he  was  run  over,  his  body 
was  resting  against  the  fender  of  the  car,  that  the  car  traveled 
nearly  100  feet  before  it  stopped,  that  it  could  have  been  stopped 
within  30  or  35  feet,  and  that  by  reason  of  the  jolting  of  the  car  in 
its  progress  the  plaintiff  was  thrown  from  the  fender,  and  run 
over.  Held,  that  the  evidence  was  sufficient  to  sustain  a  verdict 
in  favor  of  plaintiff. 

2.  Code  Civ.  Proa,  Sec.  834,  provides  that  a  physician  shall  not  be 
allowed  to  disclose  any  information  acquired  in  attending  a  patient 
in  a  professional  capacity,  and  which  was  necessary  to  enable  him 
to  act  in  that  capacity.  Held,  that,  in  an  action  for  personal  in- 
juries, statements  by  plaintiff  in  answer  to  questions  of  the  physi- 
cian of  the  hospital  to  which  he  was  conveyed  as  to  the  manner  in 
which  the  accident  happened  were  privileged,  where,  under  the 
rules  of  the  hospital,  it  was  the  physician's  duty  to  obtain  such  a 
statement.  Ingraham,  J.,  dissenting. — (Green  vs.  Metropolitan 
St.  Ry.  Co.,  72  N.  Y.  Supp.,  524.) 

1.  Where  plaintiff,  who  was  familiar  with  his  work,  and  was  en- 
gaged in  laying  bricks  in  a  trench  that  ran  partially  under  the  track 
of  a  street  railway,  and  knew  that  cars  frequently  passed  over  the 
track,  put  his  hand  on  a  rail  while  one  of  the  cars  was  so  passing, 
whereby  the  hand  was  injured,  he  cannot  recover  for  the  injury, 
since  the  danger  was  an  obvious  one,  with  which  he  was  charge- 
able with  knowledge. 

NEW  YORK. — Death — Injuries — Proximate  Cause. 

Plaintiff's  ankle  bone  was  fractured  in  an  accident,  but  the  bone 
did  not  perforate  the  skin.  Over  two  months  after  the  injury,  and 
prior  to  the  appearance  of  swelling  on  the  thigh,  the  bone  had 
united,  was  in  good  condition,  and  presented  no  indication  of 
sepsis.  Decedent  died  from  septic  pneumonia  four  months  after 
the  injury,  death  resulting  from  the  swellings  of  the  thigh,  etc., 
and  experts  testified,  in  answer  to  hypothetical  questions,  which 
incorrectly  assumed  a  septic  condition  at  the  point  of  fracture  prior 
to  the  swellings,  that  the  injury  was  the  cause  of  the  septic  pneu- 
monia. Held,  that  the  evidence  was  not  sufficient  to  show  that  the 
fractured  bone  was  the  cause  of  the  septic  pneumonia,  so  as  to  sus- 
tain a  verdict  for  the  death. — (Seifter  vs.  Brooklyn  Heights  R.  Co., 
62  N.  E.  Rep.,  349.) 

NEW  YORK. — Street  Railroads — Injury  at  Crossing — Negli- 
gence— Sufficiency  of  Evidence. 

In  an  action  against  a  street  car  company  for  negligently  causing 
the  death  of  a  pedestrian  at  a  street  crossing,  evidence  examined, 
and  held  sufficient  to  show  such  negligence  in  defendant  as  to 
sustain  a  verdict  for  plaintiff. — McCluskey  vs.  Metropolitan  St.  Ry. 
Co.,  73  N.  Y.  Supp.,  324.) 

NEW  YORK. — Trial — Nonsuit — Street  Railway — Negligence — 


Contributory  Negligence — Question  for  Jury — Collision — Death — • 
Proximate  Cause — Verdict — Cause  of  Cerebral  Hemorrhage — Ex- 
pert Testimony — Competency. 

1.  Where  at  the  close  of  plaintiff's  case  a  nonsuit  is  granted,  on 
appeal  she  is  entitled  to  the  benefit  of  every  fact  that  the  jury  could 
have  found  from  the  evidence  adduced  by  her,  and  to  all  inferences 
warranted  thereby. 

2.  Where,  while  plaintiff's  intestate  was  on  a  loaded  wagon,  driv- 
ing across  a  street  railway,  the  rear  wheel  of  the  wagon  was  struck 
by  a  car  which  was  70  feet  away  when  he  drove  on  the  track,  and 
which  could  have  been  stopped  in  less  than  one-fifth  of  that  dis- 
tance, the  questions  of  the  negligence  of  the  motorman  and  of  the 
contributory  negligence  of  the  deceased  should  be  submitted  to 
the  jury. 

3.  A  teamster  thirty-one  years  of  age,  who  had  not  been  sick  for 
seven  years,  was  thrown  from  his  wagon  by  collision  with  a  street 
car.  He  immediately  complained  of  pain,  was  taken  to  his  home, 
and  a  few  hours  after  went  to  bed,  where  he  remained  until  he  died, 
two  days  after  the  accident.  Between  the  collision  and  his  death  he 
had  several  convulsions,  the  last  of  which  resulted  in  his  death.  A 
physician  testified  that  his  death  resulted  from  cerebral  hemor- 
rhage. Held,  that  a  verdict  that  the  accident  was  the  proximate 
cause  of  his  death  would  have  been  justified. 

4.  Where  plaintiff's  intestate,  previously  in  good  health,  diedfrom 
cerebral  hemorrhage  two  days  after  being  thrown  from  his  wagon 
by  collision  with  a  street  car,  it  was  an  error  to  exclude  the  ques- 
tion asked  a  physician,  in  an  action  against  the  railway  company 
for  damages  for  causing  the  death,  whether  "cerebral  hemorrhage 
may  or  may  not  be  caused  by  a  fall  from  a  wagon  into  the  street 
in  consequence  of  a  collision  with  a  trolley  car." — (Bruss  vs. 
Metropolitan  St.  Ry.  Co.,  73  N.  Y.  Supp.,  256.) 

NEW  YORK. — Street  Railroads — Injury  at  Crossing — Evi- 
dence—Question for  Jury — Trial — Directing  Verdict. 

1.  Plaintiff  was  driving  a  wagon  across  street  car  tracks  when  he 
was  struck  by  a  car  and  injured.  His  evidence  tended  to  show  that 
he  attempted  to  cross  the  tracks  when  the  car  was  about  half  a 
block  away;  that  he  turned  practically  straight  toward  the  tracks  to 
make  the  crossing;  that  he  saw  the  car  about  half  a  block  away, 
but  proceeded  to  guide  his  horse  without  watching  its  further  ap- 
proach; that  the  car  was  coming  very  rapidly;  that  there  was 
nothing  to  obstruct  the  motorman's  view  of  the  horse  and  the 
street;  that  the  grade  was  practically  level;  that  the  rails  were  not 
slippery;  that  the  car  could  have  been  stopped  within  10  or  15  feet. 
Held,  that  the  evidence,  though  contradicted  by  the  defendant,  was 
sufficient  to  take  the  case  as  to  defendant's  negligence  and  plain- 
tiff's contributory  negligence,  to  the  jury. 

2.  Where  the  evidence  presents  an  issue  of  fact,  the  trial  court 
cannot  direct  a  verdict,  though  it  may  properly  set  aside  any  other 
verdict  as  against  the  weight  of  the  evidence. — (Smith  vs.  Metro- 
politan St.  Ry.  Co.,  73  N.  Y.  Supp.,  254.) 

NEW  YORK. — Personal  Injuries — Street  Railways — Contrib- 
utory Negligence — Injury  at  Crossings. 

Where  plaintiff  alighted  from  a  south-bound  car  at  a  street  in- 
tersection, and  stood  for  a  moment  at  the  corner,  awaiting  oppor- 
tunity to  cross,  and  looked  in  both  directions,  having  an  un- 
obstructed view  of  about  20  ft  to  50  ft.,  and  saw  no  car  except  the 
one  from  which  he  had  alighted,  which  was  from  20  ft.  to  50  ft. 
away,  and  then  started  to  cross  the  tracks,  and  was  struck  by  a  car 
running  at  a  rapid  rate,  coming  from  the  south,  and  which  gave 
no  warning  of  any  kind,  the  questions  of  negligence  and  contrib- 
utory negligence  should  have  been  submitted  to  the  jury. — (Ses- 
selmann  vs.  Metropolitan  St.  Ry.  Co.,  72  N.  Y.  Supp.,  1010.) 

NEW  YORK. — Evidence — Hypothetical  Question — Compe- 
tency— Waiver  of  Objections — Instructions — Damages — Exces- 
siveness. 

1.  In  an  action  for  personal  injuries,  a  physican  was  asked,  as- 
suming that  plaintiff  was  hit  on  the  shoulder,  to  state  whether  the 
injury  was  the  exciting  cause  of  certain  fatty  tumors,  to  which  he 
answered  it  was,  assuming  no  other  tumors  had  developed.  Sub- 
sequently plaintiff  testified  that  there  were  no  other  tumors.  Held, 
that  such  testimony  was  competent  under  the  question  as  it  was 
put  after  plaintiff's  testimony. 

2.  Failure  of  defendant  to  make  a  motion  to  strike  out  the 
physician's  testimony,  after  plaintiff  had  testified,  waived  all  ob- 
jections to  the  same,  though  incompetent. 

3.  In  an  action  for  personal  injuries  there  was  evidence  that 
certain  tumors  were  caused  by  the  injury,  and  that  it  was  neces- 
sary to  permit  a  surgical  operation,  and  a  physician  testified  that 
there  was  a  defective  condition  at  the  place  where  the  tumors 
were  removed,  and  that  such  condition  would  be  permanent. 
Held,  that  a  charge  that  there  was  no  permanency  of  injury  proved 
was  properly  refused. 

4.  A  verdict  for  $1,900  was  not  so  excessive  as  to  warrant  the 
conclusion  that  it  was  the  result  of  passion  or  prejudice,  so  as  to 
be  erroneous. — (Jarvis  vs.  Metropolitan  St.  Ry.  Co.,  72  N.  Y. 
Supp.,  829.) 
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The  Money  flarket 

Wall  Street,  May  28,  1902. 
Money  rates  have  undergone  further  relaxation  during  the  week 
and  conditions  generally  have  continued  to  grow  more  favorable. 
The  principal  factors  have  been  the  reduction  in  loans  through  the 
placing  of  foreign  credits  in  this  market,  and  heavy  remittances  of 
currency  from  the  Western  centers.  This  latter  movement  is  en- 
tirely a  natural  and  customary  one  at  this  time  of  the  year,  but 
it  appeared  to  need  the  high  local  bids  for  money  prevailing  a  fort- 
night ago  to  stimulate  it  into  the  normal  proportions.  Against 
average  receipts  of  a  million  dollars  and  less  in  the  preceding  weeks, 
the  banks  received  last  week  from  their  out-of-town  correspondents 
a  net  balance  of  something  over  $4,000,000.  This,  together  with 
large  pension  disbursements,  which  kept  down  the  Treasury  with- 
drawals, enabled  the  local  institutions  to  increase  their  cash  hold- 
ings by  upward  of  $4,800,000.  With  the  help  of  a  further  $8,000,000 
decrease  in  the  loan  account,  the  cash  gain  brought  the  surplus 
reserve  up  nearly  $6,000,000  to  a  total  of  $14,300,000.  This,  to  be 
sure,  is  still  considerably  below  the  normal  average  for  the  end  of 
May,  but  the  comparison  with  the  low  level  of  March,  April  and 
the  early  part  of  this  month  is  sufficiently  good  to  encourage  the 
view  that  money  will  remain  easy  until  the  end  of  summer,  when 
the  financing  of  the  crops  begins.  The  general  confidence  given  to 
European  capital  by  the  virtual  certainty  of  early  peace  in  Soutn 
Africa  is  one  of  the  most  important  factors  in  the  situation,  which 
did  not  exist  a  year  ago,  that  foreign  credits  will  not  be  suddenly 
withdrawn  to  the  embarrassment  of  the  local  market.  Sterling  ex- 
change keeping  high  at  Paris  and  not  being  inclined  to  advance 
here,  the  present  outlook  is  that  the  gold  exports  which  so  depleted 
New  York  bank  reserves  in  June  a  year  ;ago  swill  not  be  repeated 
this  season. 

Call  money  is  very  easy  at  the  Stock  Exchange,  with  loans  freely 
made  at  3  per  cent.  Time  money  is  offered  at  4  per  cent  to  4^2 
per  cent  on  good  security  collateral  for  all  periods  up  to  six  months. 

The  Stock  market 

Another  dull  week  on  the  Stock  Excange  has  left  conditions 
about  the  same  as  they  were  at  our  last  writing.  The  possibilities 
of  the  bituminous  miners  joining  the  coal  strike  and  thus  causing 
a  suspension  of  practically  the  entire  coal  output  of  the  country, 
is  naturally  the  deterring  influence  at  the  present  time.  Next 
week,  moreover,  the  order  requiring  the  engineers  and  pump- 
runners  in  the  anthracite  districts  to  quit  work  will  take  effect, 
and  there  is  grave  uncertainty  lest  the  refusal  of  many  of  these 
men  to  go  out  will  occasion  violence,  and  possibly  bloodshed  at 
the  strike  centres.  Everything  else  in  the  financial  situation  at  the 
moment  appears  favorable,  but  tne  larger  interests  in  the  specula- 
tion are  inclined  to  discourage  active  operations  until  the  strike 
uncertainty  is  disposed  of.  As  we  have  already  noted,  the  relaxa- 
tion in  the  money  market  has  continued,  and  thus  removed  one 
of  the  chief  causes  of  uneasiness  existing  a  fortnight  ago.  Crop 
news  continues  altogether  favorable.  The  cessation  of  rain  in  the 
northwestern  spring  wheat  territory  and  the  further  fall  of  mois- 
ture in  the  corn-growing  and  winter  wheat  regions  have  greatly 
improved  the  outlook  in  all  directions.  Added  to  these  favorable 
developments  are  the  prospects  for  an  early  peace  in  South  Africa. 
The  situation,  as  reflected  in  the  stock  market,  may  be  summed  up 
in  the  statement  that  present  holders  of  securities  are  unwilling  to 
sell  and  generally  believe  in  higher  prices,  but  that  nobody, 
whether  speculator  or  investor,  cares  to  buy  at  all  freely  at  this 
juncture. 

The  only  feature  among  the  local  traction  stocks  during  the 
week  has  been  Brooklyn  Rapid  Transit.  The  rise  in  these  shares 
is  simply  due  to  speculative  operations,  which  are  taking  ad- 
vantage of  the  general  impression  that  the  earnings  of  the  system 
will  increase  heavily  during  the  summer  months.  As  a  matter  ot 
fact,  of  course,  the  extremely  concentrated  character  of  the  stock 
holdings  is  the  main  factor  in  the  manipulation  for  the  advance. 
All  the  current  Wall  Street  gossip  about  the  stock  relates  to  the 
great  future  possibilities  of  the  system,  and  not  to  the  chances  of 
any  early  payment  of  dividends.  The  New  York  traction  stocks, 
Manhattan  and  Metropolitan,  moved  upward  in  sympathy  with 
the  advance  in  Brooklyn  Transit  at  the  end  of  last  week,  but  then- 
rise  was  not  sustained.  There  is  no  pressure  to  sell  at  present 
figures,  but,  on  the  other  hand,  especially  in  the  Manhattan's  case, 
buying  is  restricted  by  the  idea  that  insiders  are  in  no  hurry  to  see 
higher  prices  yet  awhile. 


Philadelphia 

Trading  in  all  the  Philadelphia  traction  stocks  has  again  been 
exceedingly  light  during  the  week.  Union  Traction  is  the  only 
issue  in  which  business  has  been  at  all  active,  but  even  here  the 
volume  of  transactions  is  insignificant  by  comparison  with  what 
it  was  a  month  to  six  weeks  ago,  before  the  lease  to  the  Philadel- 
phia Rapid  Transit  was  an  assured  fact.  The  quotation  of  the 
shares  senmg  "ex-rights"  does  not  rally  from  the  recent  low 
point,  and  this  fact  together  with  the  continued  decline  in  the 
price  of  the  rights  themselves,  rather  indicates  that  speculators 
who  bought  in  hopes  of  a  further  rise  following  the  publication 
of  the  details  of  the  deal,  are  now  selling  out.  The  rights  have 
sold  this  week  as  low  as  3  against  6,  when  they  first  began  to  be 
dealt  in  a  month  ago.  Philadelphia  Traction,  which  regularly 
moves  in  sympathy  with  Union  Traction,  13  off  a  fraction  to  97J/2. 
Other  transactions  of  the  week  are  of  only  minor  importance, 
including  fractional  lots  of  American  Railways  at  46,  Easton  Con- 
solidated Electric  at  20,  Consolidated  Traction  of  New  Jersey  at 
69,  United  Traction  of  Pittsburg  (preferred)  at  51,  Fairmount 
Park  Transportation  at  23,  Railways  Company  General  at  5,  and 
Indianapolis  Street  Railway  at  65.  The  quotation  for  the  last 
named  stock  is  the  highest  on  the  present  movement,  and  the  4 
per  cent  bonds  of  the  same  company  also  touched  a  high  record 
this  week  when  they  sold  at  88%.  The  buying  is  said  to  come 
entirely  from  people  familiar  with  the  management  and  plans  of 
the  company.  Other  bond  sales  include  Electric  People's 
Traction  4s  at  98%,  Consolidated  Traction  of  New  Jersey  5s  at 
111%,  Citizens  Rassenger  of  Indianapolis  5s  at  109^,  People's 
Passenger  4s  at  106^,  Union  Traction  of  Indiana  5s  at  ioiJ/2,  and 
Syracuse  Rapid  Transit  5s  at  103. 

Chicago 

The  most  interesting  item  of  gossip  in  traction  circles  in  Chicago 
this  week  was  the  rumor  that  attempts  were  being  made  to  secure 
control  of  the  Lake  Street  Elevated  Company.  According  to  the 
story  a  part  of  the  buying  had  been  done  in  the  open  market,  and 
the  rest  of  the  necessary  majority  had  been  secured  at  a  consider- 
able advance  over  market  quotations,  from  a  prominent  stock- 
holding interest.  It  now  appears  that  there  was  never  very  much 
substance  to  the  whole  report,  and  that  if  any  outsiders  were 
seeking  to  gain  control,  they  must  have  abandoned  their  effort. 
The  stock  was  actively  dealt  in  at  an  advance  to  14I2,  but  when  the 
speculative  gossip  was  not  confirmed  it  dropped  back  to  12% 
which  is  the  old  figure  prevailing  for  months.  Whether  or  not 
they  were  directly  affected  by  the  incident,  the  shares  of  the  other 
elevated  lines  are  generally  lower  for  the  week.  Metropolitan  is 
off  a  half  to  three-quarters  of  a  point,  selling  at  38%,  and  the 
Northwestern  stocks  are  also  fractionally  lower  at  3724  f°r  the 
common,  and  85%  for  the  preferred.  There  is  talk  of  extending  the 
Northwestern  to  Raven swood,  about  a  mile  and  a  half  northwest  of 
the  present  Wilcox  Avenue  terminus,  but  the  new  branch  will  not 
be  begun  this  year.  It  is  figured  that  the  cost  will  be  about  $1,000,- 
000,  which  will  be  covered  by  a  new  bond  issue.  There  is  no  doubt 
in  the  minds  of  those  who  have  planned  the  transaction  that  the  new 
line  will  bring  enough  fresh  traffic  to  pay  interest  on  the  new 
bonds  from  the  start.  Chicago  Union  Traction  preferred  recovered 
two  points  during  the  week  to  S4TA,  but  the  common  was  heavy,  de- 
clining on  light  trading  from  19%  to  18%.  No  sales  were  reported 
in  City  Railway,  but  the  bid  quotation  has  been  raised  a  point. 

Other  Traction  Securities 

Another  week  of  heavy  trading  in  Massachusetts  Electric  com- 
mon on  the  Boston  Stock  Exchange  has  developed  fresh  discus- 
sion as  to  the  future  prospects  of  this  property.  The  best  informa- 
tion is  that  while  the  rise  is  mainly  manipulative  insiders  and  their 
friends  have  been  picking  up  the  stock  on  every  occasion  of  weak- 
ness. There  is  not  the  slightest  possibility  of  any  early  payment 
of  dividends,  but  the  company  is  steadily  increasing  its  holdings 
in  the  shares  of  its  subsidiary  lines,  and  when  this  is  done  and 
these  sub-companies  increase  their  dividends  from  6  to  8  per  cent, 
there  will  be  plenty  of  room  for  the  full  4  per  cent  on  Massachu- 
setts shares.  No  sales  are  recorded  this  week  in  Boston  Elevated. 
On  the  Baltimore  Exchange  some  further  buying  was  noticed  in 
United  Railways  incomes,  which  was  of  a  sufficiently  strong 
character  to  lend  color  to  the  report  that  the  coupons  on  this 
issue,  due  next  month,  will  be  paid.  Little  or  nothing  has  been 
done  in  United  Railways  stock.  The  securities  interested  in  the 
consolidation  deal  at  Newport  News,  Norfolk  and  Portsmouth 
have  been  moderately  active,  but  without  any  noticeable  change 
in  price.   The  syndicate  promoting  this  deal  have  issued  a  circular 
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which  shows  that  the  amount  of  securities  to  be  issued  will  amount 
to  $9,000,000,  divided  into  mortgage  bonds,  income  bonds  and 
stock.  Sales  are  reported  in  Norfolk  Railways  &  Light  common 
stock  at  13J4.  and  in  the  5  per  cent  bonds  at  94.  Other  transac- 
tions in  Baltimore  comprise  Charleston  Consolidated  Railway  5s 
at  98%,  Lexington  Railway  5s  at  102^4,  Atlanta  Street  Railway  5s 
at  107(0)107  and  Toledo  Traction  5s  at  104.  North  Jersey  Street 
Railway  stock  is  reported  a  point  higher  in  the  bid  price,  at  2gl/2, 
but  there  have  been  no  dealings  during  the  week.  No  change  is 
recorded  in  Columbus  Street  Railway  or  in  St.  Louis  Transit. 
Bids  for  Louisville  Street  Railway  common  at  125  still  fail  to  at- 
tract offers.  The  rise  in  New  Orleans  securities  has  apparently 
ceased  for  the  present,  the  bids  for  the  preferred  being  a  point 
and  a  quarter  lower,  at  110%,  and  for  the  common  a  half  point 
lower  at  33%.  San  Francisco  securities  have  been  a  leading  fea- 
ture in  the  New  York  curb  dealings.  The  preferred  stock,  which 
sold  at  59^  ten  days  ago,  advanced  on  heavy  buying  to  64,  the 
common  went  up  from  24  to  25^2,  and  the  subscription  privileges 
from  102  to  103%.  The  bonds  have  sold  at  91  ^  and  interest  as 
against  90,  their  opening  price.  This  sudden  spurt  of  activity  is  gen- 
erally regarded  as  an  attempt  to  create  a  wider  market  for  the  se- 
curities in  the  interest  of  the  promoters  of  the  San  Francisco  con- 
solidation. Elgin,  Aurora  &  Southern  rose  sharply  on  the  Cleveland 
Stock  Exchange,  under  transactions  of  over  1000  shares.  Five 
hundred  shares  sold  at  40J/2,  an  advance  of  3^2  points.  Detroit 
United  was  active  and  strong  on  reports  that  the  Everett-Moore 
interests  had  been  satisfactorily  distributed  among  other  parties. 
One  thousand  shares  were  sold  at  an  advance  from  70  to  72%. 
Two  small  blocks  of  Southern  Ohio  Traction  sold  at  66,  and  a 
small  lot  of  Western  Ohio  at  20.  Cleveland  Electric  Railway 
shares,  after  selling  at  80,  jumped  up  to  82^4  for  a  small  lot.  One 
parcel  of  $10,000  Detroit  Citizens  first  mortgage  5s  changed  hands 
at  106J4. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago  : 

Closing  Bid 
May  20    May  27 


American  Railways  Company   46  45% 

Boston  Elevated    163  164 

Brooklyn  R.  T  i   65%  66% 

Chicago  City  .,.,.!......   206  207 

Chicago  Union  Tr.  (common)   18%  18% 

Chicago  Union  Tr.  (preferred)   52  53% 

Cleveland  City   ;  

Cleveland  &  Eastern   a30  a33 

Cleveland  Electric    a83 

Columbus  (common)    52%  52% 

Columbus  (preferred)    107y2  107y2 

Consolidated  Traction  of  N.  J   69%  69 

Consolidated  Traction  of  N.  J.  5s   111%  111% 

Detroit  United    70%  72y2 

Electric-People's  Traction  (Philadelphia)  4s   98%  98% 

Elgin,  Aurora  &  Southern    38  40 

Indianapolis  Street  Railway  4s   86%  88% 

Lake  Street  Elevated    12%  12% 

Manhattan  Ry   131%  13214 

Massachusetts  Elec.  Cos.  (common)   44  44% 

Massachusetts  Elec.  Cos.  (preferred)   97  96% 

Metropolitan  Elevated,  Chicago  (common)   38%  38 

Metropolitan  Elevated,  Chicago   89%  S9 

Metropolitan  Street    148%  147% 

New  Orleans  (common)   33  3314 

New  Orleans  (preferred)    112  110% 

North  American   120  121% 

Northern  Ohio  Traction  (common)    30  30 

Northern  Ohio  Traction  (preferred)   a85  a85 

North  Jersey    28  29% 

Northwestern  Elevated,  Chicago  (common)    a38  37% 

Northwestern  Elevated,  Chicago  (preferred)  

Philadelphia  Traction    97%  971/, 

St.  Louis  Transit  Co.  (common)   31%  31 

South  Side  Elevated  (Chicago)  all5  112 

Southern  Ohio  Traction    65%  a67 

Syracuse  (common)    22  22 

Syracuse  (preferred)   64  54 

Third  Ave   130  130 

Toledo  Railway  &  Light   18  20 

Twin  City,  Minneapolis  (common)    118  122% 

United  Railways,  St.  Louis  (preferred)    84%  83% 

United  Railways,  St.  Louis,  4s   87%  87% 

Union  Traction  (Philadelphia)    b41  40% 

Western  Ohio  Ry   a22  18 


*  Ex-dividend.     t  Last  sale.     (a)  Asked.     (b)  Ex-rights. 

Iron  and  Steel 


The  iron  trade  situation  at  the  moment  continues  very  strong  in 
all  quarters,  but  there  are  various  elements  of  doubt  which  make 


the  future  hard  to  forecast.  One  of  these,  and  unquestionably  the 
most  important,  is  the  effects  of  the  anthracite  coal  strike,  more 
particularly  in  view  of  the  possibility  that  it  may  be  extended  to  the 
bituminous  mines.  If  this  were  to  occur,  it  would  be  a  serious 
blow  to  the  iron  as  well  as  to  many  other  industries.  Already 
there  is  some  curtailment  of  pig  and  foundry  iron  output  on  ac- 
count of  the  strike,  and  this  has  emphasized  the  already  extraordi- 
nary shortage  in  current  supplies.  Meanwhile  imports  of  ferro- 
manganese,  and  of  foreign  steel,  beams  and  structural  material 
are  on  the  increase.  Some  heavy  orders  of  steel  rails  have  been 
booked  during  the  week,  but  it  is  not  believed  that  they  will  be 
ready  for  delivery  before  next  year.  Quotations  are  as  follows : 
Bessemer  pig  iron  $21.50,  steel  billets  $33,  steel  rails  $28  nominal, 
girder  rails  $33. 
rietal 

Quotations  for  the  leading  metals  are  as  follows :  Copper  12.55 
cents,  tin  30  cents,  lead  4%  cents,  spelter  4%  cents. 

 ♦♦♦ 

BOSTON,  MASS.— The  Boston  News  Bureau  says:  "The  trustees  of  the 
Massachusetts  Electric  Company  are  asking  their  shareholders  to  authorize 
the  issue  of  $5,500,000,  par  value,  of  new  preferred  shares,  proceeds  of  which 
will  be  invested  in  the  securities  of  the  companies  in  which  the  Massachusetts 
Electric  Companies  are  already  shareholders,  and  will  be  applied  by  those 
companies  to  the  carrying  out  of  the  programme,  which  is  somewhat  as  fol- 
lows: (It  should  be  stated  that  a  portion  of  the  expenditure  mentioned  be- 
low has  rilready  been  made,  and  a  part  of  the  funds  arising  from  the  sale  of 
the  new  shares  will  be  devoted  to  taking  up  the  floating  debt  now  existing 
of  the  various  street  railway  companies.  No  part  of  the  money,  however,  will 
be  used  !o  retire  the  existing  coupon  notes  of  the  Massachusetts  Electric 
Companies,  as  all  of  it  will  be  appropriated  to  increasing  the  facilities  and 
business,  and  therefore  the  earnings  of  the  operating  companies.  The  pro- 
gramme is  as  follows:  The  Middleton  &  Danvers  Street  Railway  will  be 
completed  through  to  Lawrence,  thus  furnishing  a  direct  line  from  Lawrence 
and  the  Mcrrimac  Valley  to  Salem  and  the  seacoast.  The  Haverhill  &  An- 
dover,  and  Reading,  Wakefield  &  Lynnfield  lines  will  also  be  built,  the  total 
cost  of  these  three  new  lines  being  estimated  at  $1,000,000,  round  numbers. 
In  addition  to  this,  the  Old  Colony  Street  Railway  Company  and  the  Boston 
&  Northern  Street  Railway  Company  are  spending,  or  will  spend  shortly, 
about  $950,000  in  new  track  construction,  and  $1,100,000  for  new  cars  and  their 
equipment,  besides  $600,000  for  power  stations  and  machinery,  and  a  con- 
siderable .sum  for  new  land,  buildings,  overhead  equipment,  etc. 

BOSTON,  MASS. — Governor  Crane  has  signed  the  bill  authorizing  the 
Haverhill,  Plaistow  &  Newton  Street  Railway  Company  to  lease  its  property 
to  the  Exeter,  Hampton  &  Amesbury  Street  Railway  Company. 

SPRINGFIELD,  MASS.— The  Railroad  Commissioners  have  authorized 
the  Berkshire  Street  Railway  Company  to  issue  $500,000  5  per  cent  mortgage 
bonds  to  fund  floating  indebtedness. 

BOSTON,  MASS.— The  Boston  &  Northern  Street  Railway  Company  has 
withdrawn  its  petition  to  the  Railroad  Commissioners  for  authority  to  issue 
$400,000  new  stock. 

BOSTON,  MASS. — There  are  now  appearing  in  the  papers  of  this  city 
advertisements  calling  special  meetings  of  the  Union  Railroad  Company, 
the  Pawtucket  Street  Railway  Company  and  the  Rhode  Island  Suburban 
Railway  Company,  to  be  held  June  24  to  take  action  authorizing  the  lease 
of  the  different  companies  to  the  Rhode  Island  Company. 

LONG  ISLAND  CITY,  N.  Y.— The  Queens  Railway  Company,  capitalized 
at  $2,500,000,  has  been  incorporated  with  the  Secretary  of  State  as  the  suc- 
cessor of  the  New  York  &  North  Shore  Railway,  sold  under  foreclosure 
recently.  The  directors  of  the  company  are:  E.  Clarence  Miller,  Francis 
Rawle,  William  H.  Shelmerdine  and  James  M.  Gregg,  of  Philadelphia;  Will- 
iam E.  Stew-art  and  George  F.  Hickey,  of  New  York;  Frank  P.  Maize  and 
J.  R.  Beetem,  of  Long  Island  City,  and  Clarence  D.  Simpson,  of  Scranton,  Pa. 

SYRACUSE,  N.  Y. — The  hearing  on  the  application  for  the  appointment 
of  a  receiver  for  the  Marcellus  Electric  Railroad  Company  has  been  ad- 
journed fo  June  7.  It  has  been  stated  by  one  of  the  attorneys  that  the  ad- 
journment was  at  the  request  of  the  Merchants'  National  Bank,  of  Philadel- 
phia. The  bank,  it  was  said,  has  had  a  representative  here  looking  over  the 
property  with  the  view  of  acquiring  a  majority  of  the  bonds  and  completing 
the  work  of  construction.  This  will  result  in  a  discontinuance  of  the  mort- 
gage foreclosure  proceedings  and  avoid  the  necessity  of  a  receiver. 

STATEN  ISLAND,  N.  Y.— The  reorganization  of  the  Staten  Island 
Electric  Railway,  the  New  York  &  Sta,ten  Island  Electric  Company,  the 
Richmond  County  Power  Company,  and  the  New  Jersey  &  Staten  Island 
Ferry  Company  will  be  accomplished  by  the  formation  of  a  new  company, 
which  will  authorize  $2,500,000  first  and  collateral  trust  mortgage  4  per  cent 
fifty-year  bonds  and  $3,000,000  capital  stock  represented  by  a  five  years'  voting 
trust,  the  trustees  to  be  H.  H.  Rogers,  Walter  G.  Oakman  and  Wilham  L. 
Bull.    The  cash  working  capital  to  be  raised  is  $438,S80. 

CANTON,  OHIO.— Directors  of  the  Canton-Massillon  Railway  Company 
and  the  Canton-Akron  Railway  Company  will  meet  June  19  for  the  purpose 
of  furthering  plans  for1  the  consolidation  of  the  two  roads.  The  properties 
are  owned  by  the  same  interests. 

PADUCAH,  IENN.- The  Paducah  Street  Railway  Company,  capitalized 
at  $300,000,  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
principal  stockholders  are:  William  L.  Hayes,  of  Cleveland,  Ohio;  A.  L. 
Rich,  of  Cincinnati,  and  Clarence  Hallam,  of  Louisville.  The  cojnpany  will 
absorb  the  Paducah  Railway  &  Light  Company,  of  which  it  really  is  a  re- 
Organization.  
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Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  In  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  •  Including  taxes. 

t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  By. 

Co  


BOSTON,  MASS. 
Boston  Kiev.  By.  Co. 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  B.  T.  Co. 


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  By.  Co  


Lake  Street  Elevated 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  By.  Co. 


Cleveland,    Elyrla  & 
Western  


Cleveland,  Painesville 
«&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETBOIT,  MICH. 
Detroit  United  By... 


Detroit  and  Port  Hu 
ron  Shore  Line 
( Rapid  By.  System) 


Period 


1  m. 
1  " 

4  " 
4  " 
12 

12" 


1  m. 
1  " 
10  " 
10  " 


1  m., 
1  " 
9  " 
9  " 


Apl.  '02 
"  '01 
"  '08 
"  '01 

Dec.  '01 
"  '00 


Apl. 


Apl.  '02 
"  '01 
"  '02 
"  '01 


12  m.,  Sept. '01 
12"       'r  '00 


12  m.,  Sept.'Ol 
12  00 


1  m.,  Mar.  '02 
"  '01 
"  02 
"  '01 
June  '01 
"  '00 


12  " 
12  " 


1  m. 
1  " 


Feb. 


1  m.,  Apl. 


12  m.,  Dec.  '01 
12  00 


1  m.,  Feb.  '02 

1  "  "  '01 

12  "  Dec.  '01 

12"  "  '00 


1  m.,  Feb.  '02 
1  "  "  '01 
12  "  Dec.  '01 
12"      "  '00 


1  m., 

1  '• 

2  44 
2  44 
12  " 
12" 

1  m. 
1  44 
4  " 
4  " 
12  " 
12  44 


1  m. 
1  41 
4  14 
4  44 
12  44 
12  44 

1  m. 
1  " 
4  " 
4  " 
12  4 
12" 


Feb. 


Apl. 


'(12 
'01 

'02 
'01 
'01 
'00 

'02 
'01 
44  '02 
"  '01 
Dec.  '01 
"  '00 


Apl.  '02 
"  '01 
"  '02 
44  '01 

Dec.  '01 
44  'CO 

Apl.  '02 
"  '01 
44  '02 
44  '01 

Dec.  '01 
"  '00 


1  m.,  Apl.  '02 

1   "       "  '01 

4  44  "  '02 
4 01 

12  "  Dec.  '01 

12"      "  '00 


i.,  Apl. 


oH 


49,425 
39,618 
190,559 
162,271 
617,011 
513.725 


117,072 
109,838 
1,215,771 
1,141,026 


14,843 
13,994 
155,621 
140,084 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


1,030,917 
955,503 
9,428,365 
8,854.604 
12,135,559 
11,768,550 


230,744 
235,021 
3,519,491 
1,998,050 


13,057 
10,443 
44,749 
34,041 


780,402 
757,954 


3,454 
2,435 
47,976 
49,646 


4,916 
3,525 
90,390 
62,893 


168,462 
151,805 
356,544 
318,537 
2,296,898 
2,061,505 

21,065 
17,054 
78,149 
64,084 
249,260 
179,698 


12,696 
10,184 
44,682 
36.203 
164,971 
141,112 

124,516 
116,357 
481,348 
435,29' 
1,507,293 
1,302.290 


259,' 

228,597 
1,015,407 

878,865 
2,919,171 
2,575,277 


29,611 
28,877 


si  Cl 


28,527 
25,477 
114,862 
104,034 

*  350,845 

*  317,475 


837 
775 


,52? 
..982 


467 


7,336,597 
6,828,110 


3,915,486 
3,659,337 


*  768.347 

*  714,044 
*6784899 
*5864450 

*  721 6008 
*7106373 


132,920 
118,273 
1,664,285 
972,319 

5,899 
5,584 
23.603 
22,614 

388,799 
378,661 


2,255 
3,(116 

*  32,002 

*  33,272 


3,616 
4,037 
52,022 
36,672 


97,446 
90,251 
203,452 
189,514 
1,265,953 
1,121,037 

13,022 
9,508 
51,391 
43,382 
136,865 
102,393 


6,934 
5,935 
26,141 
21,610 

*  87,102 

*  89,592 

66,533 
62,866 
261,118 
236,915 
818,321 
722,458 


150,719 
131,888 
586,374 
497  630 
*1596765 
*1439058 


18,392 
18,062 


20,898 
14,142 
75,697 
58,23" 
206,16*5 
196,249 

35,545 
33,856 
378,005 
365,559 


5,002 
4,774 
70,595 
64,290 


3,532,899 
3,408,884 


1,862,648 
1,859,500 


12,829 


50,579 
41,988 
136,162 
141,133 


23,603 
19,901 
215,823 
199,433 


48,498 
44,384 


2,896,359 
2,932,839 


937,206 
994,294 


262,570 

241,459 
2,641,466 
2,990,154 
4,919,55114,341,748 
4,662,177  4,135,405 


97,824 
116,748 
1,855,206 
1,025,731 


7,159 
4,859 
21,146 
11,428 


397,663 
379,293 


1,199 
+  581 
15,974 
16,374 


1,300 
+  512 
38,368 
26,221 


71,016 
61,554 
153,092 
129,023 
1,030,945 
940,467 

8,043 
7,546 
26,757 
20,702 
112,394 
77,304 


5,762 
4,249 

18,541 

14,592 

77,1 

71,520 

57,983 
53,490 
220,230 
198,382 
688,965 
579,839 


109,057 
96,709 
429,033 
381  235 
1,322,046 
1,136,219 


11,219 
10,816 


94,276 
84,411 
789,124 
641,057 


13,023 
13,294 


43,678 
36,148 


22,170 
18,875 
43,945 
37,851 
244,231 
258,483 


57,023 
r34,562 


72,500 
72,500 

32,865 
31,304 
131,259 
125,622 
383,180 
374,291 


66,402 
57,360 
260,155 
229,425 
652,27; 
616,468 


10,568 
9,692 


o  <3  o  c 
S  a  P 


25,118 
16,249 
130,004 
55,117 


11,941 
13,955 
162,181 
166,126 


22,097 
19,906 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


3,548 
32,338 
1,066,081 
384,674 


2,951 
3,080 


+  4,310 
+  9,927 


48,846 
42,679 
109,146 
91,172 
786,714 
681,984 


55,371 
42,742 


5,369 
+  980 

26,119 
22,186 
88,972 
72,759 
305,785 
205,548 


42,655 
39,349 
168,878 
151,810 
670,129 
519,751 


651 
1,124 


Company 

Period 

Total  Gross 
Earnings 

Operating 
Expenses 

Net 
Earnings 

Deductions 
From  Income 

Net  Income, 
Amount  Avail- 
able for 
Dividends 

DULUTH,  MINN. 

Duluth-Superior  Tr. . . 

1  m. 

,  Mar. 

'02 

41,140 

23,947 

17,193 

9,612 

7,581 

1  ** 

UJ 

1  1  QTA 

9  105 

2  869 

3  41 

'02 

111,261 

67,886 

43,375 

28|839 

141536 

3  " 

*4 

'01 

94,763 

59,623 

35,141 

27,286 

7,854 

ELGIN,  ILL. 
Elgin,      Aurora  & 

1,713 

Southern  Tr  

1  m. 

.  Apl. 

'02 

29,642 

19,595 

10,047 

8,333 

1  ** 
1 

'01 

0«  K1Q 

J.O,*DO 

ft  QOft 

8  333 

+  5 

11  44 

'02 

344,136 

195,674 

148,462 

9l|667 

56,795 

U  " 

44 

'01 

300,962 

192,726 

108,236 

91,667 

16,569 

HAMILTON,  O. 

Southern  Ohio  Tr.  Co. 

1  m. 

Apl. 

•02 

27,774 

15,245 

12,529 

7,500 

'  5,029 

1  44 

OO  KOA 
*O,0'5U 

14  405 

9  125 

7  500 

1  625 

12  " 

'02 

353,144 

186,365 

166|779 

90|000 

761779 

12" 

41 

'01 

303,704 

166,757 

136,946 

90,000 

46,946 

LONDON,  ONT. 

1,211 

London  St.  By.  Co  

1  m. 

,  Apl. 

'02 

9.942 

6,395 

3,547 

2,335 

1  14 

'01 

9,496 

5,999 

3,497 

1,998 

1,499 

4  44 

" 

'02 

39,188 

26,723 

12,465 

8.896 

3,569 

4  " 

'01 

36,192 

25,136 

11,056 

7,807 

3,249 

MILWAUKEE,  WIS. 

Milwaukee  El.  By.  & 

Lt.  Co.  

1  m. 

Apl. 

'02 

206,049 

99,154 

106,893 

64,108 

42,785 

1  41 

UI 

ltd  01  n 

OR  flGQ 

ftH  111 
00,111 

60  483 

27  629 

4  44 

•> 

'02 

8:33,547 

401,276 

432,271 

2571901 

174',370 

4  " 

44 

'01 

728,683 

397,530 

331,152 

241,163 

89,989 

MINNEAPOLlS,MlNN. 

73,338 

Twin  City  B.  T.  Co.... 

1  m. 

Apl. 

'02 

263,243 

131,388 

131,854 

58,516 

1  44 

UJ 

232  243 

J  J  1  , 1  -1  1 

■ton  ^no 

56  667 

63  834 

4  " 

'02 

1,059|565 

512,040 

547,525 

234',066 

3131458 

4  44 

44 

'01 

926,311 

449,323 

476,988 

216,460 

260,527 

MONTREAL,  CAN. 

54,692 

Montreal  St.  By.  Co... 

1  m. 

Mar. 

'Hit 

154,390 

83,850 

70,540 

15,848 

1  " 

'01 

144,794 

93,272 

51,521 

9,288 

42,234 

7  " 

'02 

1,079,110 

679,459 

399,652 

106,234 

293,418 

'01 

1,012,816 

652,921 

359,895 

64,363 

295,532 

NEW  YOBK  CITY. 

Manhattan  By.  Co  

3  m. 

Dec. 

'01 

3,038,435 

1,404,971 

1,633,465 

753,135 

880,329 

3  44 

14 

'00 

2,728,598 

1,340,696 

1,387,902 

749.857 

638,045 

12  44 

Sept. 

01 

10,455,872 

5,328,649 

5,127,223 

2,dB<!,132 

2,444,091 

12  44 

u 

'00 

9,950,735 

5,195,312 

4,75o,423 

2,688,644 

2,066,779 

Metropolitan  St.  By.. 

3  m. 

Dec. 

'01 

3,887,936 

1,723,972 

2,143,964 

1,151,140 

992,824 

3  44 

44 

'00 

3,786,030 

1,699,649 

2,086,381 

1,138,467 

947,914 

12  " 

June 

'01 

14,720,767 

6,755,131 

7,965,636 

4,534,068 

3,431,567 

12" 

" 

•oo 

14,437,134 

6,631,254 

7,805,880 

4,445,720 

3,360,160 

OLEAN,  N.  Y. 

Olean  St.  By.  Co  

1  m. 

Mar. 

'02 

3,994 

2,411 

1,584 

1,146 

438 

1  44 

4t 

'01 

3,835 

2,043 

1,793 

1,187 

604 

9  44 

14 

'08 

41,735 

21.611 

20,124 

12,343 

7,781 

9  44 

** 

'01 

39,270 

19,276 

19,994 

11,068 

8,925 

PITTSBUBG,  PA. 

Consolidated  Traction 

1  m. 

Dec. 

'01 

304,669 

140,941 

163,728 

91,548 

72,180 

1  " 

44 

"00 

277,439 

109,069 

168,370 

89,807 

78,563 

9  44 

44 

'01 

2,649,656 

1,145,651 

1,503,905 

807,667 

694,238 

9  44 

44 

'00 

2,471,696 

1,013,240 

1,458,456 

799,704 

658,752 

PHILADELPHIA,  PA. 

1  m. 

Apl. 

'02 

79,619 



American  Railways  . . 

1  44 

'01 

64,339 

10  " 

'02 

810,663 

10  44 

** 

'01 

691,399 

BICHMOND,  VA. 

Richmond  Trac.  Co... 

1  m 

Sept. 

'01 

20,991 

15,669 

5,822 

3,196 

2,126 

1  44 

'00 

20,727 

10,770 

9,957 

3.843 

6,115 

12" 

" 

'01 

218,569 

139,542 

79,027 

88,618 

40,410 

12  44 

'00 

203,057 

1  AQ  1  no 

108,198 

94,859 

37,608 

57,250 

BOCHESTEB,  N.  Y. 

1  m. 

Apl 

'02 

86,183 

45,491 

39,192 

24,730 

14,462 

1  44 

'01 

82,778 

51.910 

30,867 

23.574 

7,293 

4  44 

'02 

350,343 

193,423 

156,919 

99,104 

57,815 

4  44 

'01 

328,832 

213,788 

115,045 

96,268 

18,777 

SCBANTON,  PA. 

Scranton  By.  Co 

1  m. 

Oct. 

'01 

2,638 

29,300 

adf26661 

1  " 

'00 

48,781 

34,787 

13.993 

10  " 

'01 

507,989 

295,079 

212,910 

10" 

■00 

504,852 

298,122 

206,730 

SCHENECTADY,  N.  Y. 

Schenectady  By.  Co.  . 

3  m. 

,  Dec. 

'01 

84,061 

46,949 

37,112 

13,454 

23,658 

3  44 

'00 

30,876 

14,517 

16,359 

6,087 

10,272 

SYRACUSE,  N.  Y. 

Syracuse  B.  T.  Co...  . 

1  m. 

Apl. 

'02 

56,008 

31,349 

24,659 

19,025 

5,634 

1  44 

'01 

52,416 

28,470 

23,946 

18,683 

5,263 

10  44 

'02 

574,652 

316,908 

257,744 

190,196 

67,548 

10  " 

'01 

512,389 

280,907 

231,482 

186,288 

45,194 

TOLEDO,  O. 

Toledo  By.  &  Lt.  Co... 

1  m. 

,  Mar. 

'02 

111,174 

53,151 

58,024 

37,833 

20,189 

1  44 

'01 

98,749 

46,047 

52,701 

24,271 

28,431 

3  44 

'02 

325,238 

163.442 

161,796 

113,494 

48,302 

3  44 

'01 

288,960 

141,628 

147,333 

72,813 

74,520 

12" 

Dec. 

'01 

1,311,084 

*  636,407 

674,677 

415,168 

259,509 

12" 

'00 

1,182,517 

*  616,945 

565,572 

409,051 

156,521. 

W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  Ry  

3  m. 

Mar. 

'02 

38,189 

46,906 

+  8.717 

8,778 

tl  7,495 

3  44 

'01 

35,897 

38,288 

+  2,391 

8,217 

+10,608 
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ELECTRIC  RAILWAY  PRACTICE  ON  THE  CONTINENT  OF  EUROPE 


BY  HEINRICH  VELLGUTH 


It  is  a  bold  undertaking  to  attempt  to  describe  the  elec- 
tric railway  practice  in  all  of  Europe,  with  its  manifold  and 
widely  varying  conditions,  and  no  one  must  therefore  ex- 
pect to  find  a  thoroughly  exhaustive  discussion  of  the  sub- 
ject in  this  series  of  articles.  It  is  impossible  for  one  person 
to  obtain  a  comprehensive  view  of  this  great  field,  be- 


posal  sources  of  information  such  as  few  in  the  profession 
can  lay  claim  to.  TheN5teeg^rail'way  associations  which 
exist  in  every  large  country  areTaBove  all  other  things,  in- 
formation bureaus  of  the  first  class  on  all  matters  pertain- 
ing to  the  industry,  and  of  these  the  German  association  in-- 
eludes  probably  the  widest  extent  of  country  of  any  in 


VIEW  IN  SPITTELMARKT,  BERLIN 


cause,  while  it  is  not  difficult  for  a  person  conveniently 
located  to  form  a  clear  idea  as  to  the  conditions  in  his  own 
country  or  immediate  vicinity,  he  has  to  rely  for  the  rest  on 
the  reports  of  companies  constructing  roads  or  his  own  per- 
sonal friends  in  the  street  railway  profession  located  in  the 
several  countries. 

Some  readers  may  even  doubt  that  it  is  possible  for  any 
one  person  properly  to  survey  and  report  on  the  conditions 
in  his  own  country.  This,  however,  does  not  apply  strictly 
to  the  writer,  who,  as  secretary  of  the  Verein  Deutscher 
Strassenbahn  und  Kleinbahn  Verwaltungen,  has  at  his  dis- 


Europe.  It  is  furthermore  one  of  the  oldest  of  such  asso- 
ciations, and  has  had  to  deal  at  its  early  meetings  with  all 
kinds  of  motive  powers  and  roads  of  every  type,  whether 
they  be  urban  or  suburban,  freight,  mine  or  mountain  in- 
stallations. 

The  fact,  furthermore,  that  most  of  these  different  forms 
of  roads  were  tried  in  Germany  before  other  European  coun- 
tries had  made  any  trials,  and  thus  gained  valuable  experi- 
ence, and  that  these  roads  were  built  by  German  firms,  has 
induced  nearly  all  European  interests  to  ask  ihe  German 
association  for  information  and  to  follow  largely  German 
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designs,  so  that  a  German  railway  engineer  should  be  well  As  this  article  is  intended  for  an  American  periodical,  it 
qualified  to  present  a  comprehensive  picture  of  the  entire  might  be  advisable  to  give  attention  first  to  the  conditions 
situation,  if  such  can  be  written  at  all.  It  was  then  only  after  or  practices  which  are  universal  throughout  continental 
a  careful  consideration  of  the  facts  here  mentioned  that  Europe  and  differ  from  those  of  America.  Chief  among 
the  writer  concluded  to  accede  to  the  request  of  the  Street  other  factors  of  this  kind  are:  (1)  The  smaller  traffic;  (2) 
Railway  Journal  and  write  this  article.  the  far  lower  wages  and  the  different  labor  conditions;  (3) 

the  small  money  unit,  that  is,  the 
well-known  "nickel,"  which  is  five 
cents  in  the  United  States  and 
only  one-quarter  of  that  amount 
in  Germany,  and  (4)  the  difficul- 
ties placed  in  the  way  of  com- 
panies by  the  municipalities  first- 
ly, on  account  of  their  desire  to 
insure  safety  by  prescribing 
almost  prohibitive  conditions, 
and,  secondly,  because  of  their 
policy  of  extorting  absurdly  large 
fees  for  franchises  and  rights  of 
all  kinds,  thus  crippling  the 
service. 

Let  us  take  up  these  points  in 
detail:  1.  No  European  (conti- 
nental) city  can  show  a  traffic  even 
approximating  that  which  exists 
in  New  York,  Chicago  and  other 
large  American  cities.  Even  Ber- 
DOUBLE  TROLLEY  LINE  IN  STRASSBURG  h".  where  one  might  expect  very 

dense  traffic,  is  far  behind  New 

First  of  all,  the  writer  wishes  to  express  his  indebtedness  York  and  other  American  cities  of  approximately  the  same 
to  all,  especially  those  not  residing  in  Germany,  who  have  size.  But  the  traffic  of  Berlin  is  increasing  enormously 
so  cheerfully  provided  him  with  valuable  information,  from  year  to  year.  The  Grosse  Berliner  Strassenbahn 
Several  large  German  manufacturing  companies  and  per-  alone,  that  is,  without  its  leased  roads,  transported  in  1900 
sonal  friends  of  the  writer  in  other  European  countries  236,300,000  passengers,  against  306,300,000  in  1 901,  an 
deserve  special  mention  increase  of  about  30  per  cent. 

Development  of  Traffic  in  Greater  Berlin 


Industrial  Exhibition 
1896 

1897 

1898 

1899 

1900 

2,203,000 

2,269,000 

2,345,000 

2,414,000 

2,485,000 

Persons 

Rides 

per 
Capita 

Persons 

Rides 

per 
Capita 

Persons 

Rides 

per 
Capita 

Persons 

Rides 

per 
Capita 

Persons 

Rides 
per 
Capita 

Total  

90.OO 
183.OO 

38.OO 

40.76 

8.3.2 

17.2 

87.75 

198.00 
44.OO 

38.6 
87.5 
I9.4 

93- 56 
217.00 
54.00 

39  55 

92.6 

13.00 

95.OO 
244.60 
75.OO 

39-3 
101.3 
3°-9 

97-53 
280.35 

8o.57 

39-7 
112.6 

32.4 

3 1 1 . 00 

141. 16 

329  75 

145-5 

364-56    |  155-15 

414.60 

I7I-5 

458.45 

184.7 

Summary. — Increase  in  population,  1896-1900,  16  per  cent.  Increase  in  passengers:  Steam  elevated  road  8  per  cent,  street  cars 
53  per  cent,  total  48  per  cent.  Increase  in  trips  per  capita:  Steam  elevated  road  (decrease)  1  per  cent,  street  cars  35  per  cent, 
total  31  per  cent. 

Development  of  Traffic  in  Greater  Hamburg 


Population  

1896 

1897 

1898 

1899 

1900 

823,865 

846,929 

865,828 

885,189 

904,631 

Passengers 

Rides 
per 
Capita 

Passengers 

Rides 

per 
Capita 

Passengeis 

Rides 

per 
Capita 

Passengers 

Rides 

per 
Capita 

Passengers 

Rides 
per 
Capita 

Street  railways  

City    and    suburban    traffic  on 

Total  

73.929.436 

6.728,000 
80,657,436 
17,538,950 

98,196,386 

89.7 
8.2 

97-9 
21.3 

119. 2 

84,957>742 

7,158,000 
92,115,742 
18,343,327 

110,459,069 

IOO.3 

8-5 
I08.8 
21.7 

89,697,051 

7,588,000 
97,285,051 
18,355,887 

I03.6 

8  8 
112  4 
21.2 

95,757,733 

8,018,506 
103,776,239 
19,186,122 

108  2 
9-1 

117. 3 
21.6 

102,641,383 
8,355,000 

no  996,383 

19,501,994 

II3.6 

9.2 
122.8 
21.6 

130.5 

115,640,938 

133-6 

122,962,361 

138.9 

130,498,377 

144.4 

Summary. — Increase  in  population,  1896-1900,  10  per  cent.  Increase  in  passengers:  On  street  cars  39  per  cent,  total  33  per 
per  cent.    Increase  in  trips  per  capita:    On  street  cars  27  per  cent,  total  21  per  cent. 
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The  traffic  increase  in  Greater  Berlin  is  shown  by  the 
table  on  the  opposite  page. 

A  similar  table  prepared  for  Greater  Hamburg  shows 
quite  different  results. 

The  receipts  of  the  roads  operated  by  the  Grosse  Berliner 


and  5  pfennigs  on  time  tickets,  amounting  to  9,142,198 
marks,  or  a  sum  equivalent  to  about  63  per  cent  of  the  divi- 
dends paid  on  the  capital  stock,  in  addition  to  enormous 
payments  for  pavements  and  widening  of  streets. 


EXPERIMENTAL  HIGH-SPEED  CAR,  ZOSSEN  LINE 

Strassenbahn  in  1901  were  30,196,534  marks,  against  27,- 
580,968  marks  in  1900;  76,674,000  car  km  were  traveled. 

The  receipts  of  the  Grosse  Berliner  Strassenbahn  only 
were  26,537,664  marks  in  1901,  the  average  daily  receipts, 
therefore,  72,715  marks.  Ten  years  ago  they  were  about 
one-half,  namely,  14,400,000,  and  in  1881,  twenty  years  ago, 
not  even  one-quarter,  namely,  6,600,000  marks. 

The  receipts  of  the  Strassen-Eisenbahn-Gesellschaft,  of 
Hamburg,  amounted  to  the  much  smaller  sum  of  10,348,371 
marks  in  1901,  against  9,803,892  marks  in  1900,  the  mean 
daily  receipts  being  28,352  marks.  The  passengers  trans- 
ported in  1901  numbered  94,500,000,  against  90,300,000  in 
1900,  an  increase  of  4.65  per  cent,  against  30  per  cent  in 
Berlin. 

The  following  financial  figures  of  the  Hamburg  road  are 


TRACK  CONSTRUCTION  ON  ZOSSEN  LINE 

Naturally,  little  attention  could  be  paid  by  the  company 
to  the  demands  of  the  public  for  lower  fares  in  view  of 
these  payments,  and  the  same  condition  of  affairs  holds 
throughout  Germany.  There  are,  in  addition,  other  taxes, 
and  many  companies  are  required  to  pave  the  streets  at  a 
cost  which  runs  into  millions  of  marks.  This  money  has 
to  come  indirectly  from  the  public  through  fares  paid;  yet 
the  ordinary  citizen  wonders  why  the  company  refuses  to 
equip  doubtfully  profitable  lines.  Taxes  feel  especially 
burdensome  in  the  years  when  no  dividends  are  paid,  as  in 
1892,  the  year  of  the  cholera  in  Hamburg.  That  year  the 
stockholders  received  nothing,  but  the  State  took  417,000 
marks  from  the  company  by  the  1  -pfennig  tax  alone. 

From  the  Berlin  reports  for  1900  some  interesting  con- 
clusions may  also  be  drawn.    The  Grosse  Berliner  Stras- 


DUSSELDORF-KREFELD  ROAD  WITH  CARS  WHICH  RUN  AT  60  KM  PER  HOUR 


very  instructive  and  typical  of  the  development  of  German 
street  railways,  as  the  company  is  one  of  the  strongest 
in  Germany.  During  the  thirty-six  years  of  its  existence 
up  to  1901  the  average  dividend  has  been  4.87  per  cent, 
and  the  aggregate  dividend  payment  has  been  14,406,468 
marks.  During  this  time  the  city  has  received  a  percent- 
age on  the  gross  receipts,  on  a  basis  of  1  pfennig  per  ticket 


senbahn  (omitting  its  auxiliary  lines)  had  expended  up  to 
the  close  of  1900  for  street  cleaning  and  improvements,  such 
as  pavements,  etc.,  a  total  of  75,000,000  marks,  a  very  hand- 
some sum,  which  explains  why  the  fare  has  not  been 
lowered. 

The  custom,  inaugurated  centuries  ago,  that  the  business 
man  should  reside  in  close  proximity  to  his  place  of  busi- 
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ness,  and,  if  possible,  in  the  sarne  house,  is  still  in  vogue  in 
most  large  continental  cities  with  but  few  exceptions.  This 
fact  probably  explains  the  slower  traffic  development  in 


modeled  horse  cars.  New  trailers  have  been  built  only  in 
comparatively  few  cases. 

And  now  as  to  the  second  point,  namely,  the  lower  wages 


SPALENTHOR,  BASEL 


ACCUMULATOR  CAR  OF  THE  BELGIUM  STATE  RAILWAYS  TRUNK  LINE  SERVICE 


Germany  as  compared  with  England  and  the  United  States. 
The  German  city  which  most  closely  resembles  cities  in 
these  countries  is  Hamburg,  where  the  business  center  is 
distinctly  separated  from  the  residence  portion.  This  has 
the  advantage  of  increasing  traffic,  but  the  disadvantage  of 
concentrating  traffic  during  rush  hours  in  one  direction, 
crowded  cars  going  one  way  and  empty  cars  in  the  other. 

As  a  road  which  has  to  cater  to  short-distance  riders 
must  run  cars  under  short  headway,  a  very  small  car  has 


SUPPLY  TUBE  CONDUCTOR  AT  FRANKFORT.    THE  VIEW  SHOWS 
A  CROSSING  OF  THIS  OLDEST  FORM  OF  TROLLEY  SYSTEM 
WITH  THAT  OF  THE  MODERN  BOW  TROLLEY 

been  adopted  in  Europe.  A  car  seating  twenty  passengers 
and  with  standing  room  for  a  few  more  is  considered  a 
large  car,  while  most  cars  only  seat  sixteen  or  less.  An- 
other reason  for  using  small  cars  is  the  impossibility  of 
passing  around  the  15-m  to  18-m  curves  in  many  streets 
with  larger  cars.  There  are  places  where  cars  have  to  pass 
through  crowded  streets  which  only  measure  5  m  between 
house  walls.  But  more  will  be  said  about  the  cars  farther 
on.  To  cope  with  the  varying  traffic  conditions  during  the 
day  extensive  use  is  made  of  trailers,  which  are  usually  re- 


paid in  Europe.  These  have  made  it  more  economical  in 
many  cases  to  alter  and  repair  old  and  worn-out  cars  and 


ACCUMULATOR  CAR,  NARROW  GAGE  STEAM  RAILWAY, 
LUDWIGSHAVEN,  MUNDENHEIM 

tracks  than  purchase  new  equipment.  The  lower  wages 
also  explain  the  smaller  cars,  as  the  conductor's  wages  are 


OVERHEAD  CONSTRUCTION  IN  FRANKFORT, 
TELEPHONE  GUARD  WIRES 


SHOWING 


not  such  an  important  item  of  the  expenditure  as  in  the 
United  States. 
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The  third  point  mentioned  as  exercising  an  important 
influence  on  European  traffic  conditions  was  the  small 
money  unit.  This  precludes  the  possibility  of  a  uniform 
fare,  which  would  be  very  desirable.  The  European  public 
often  refer  to  the  uniform  American  fare,  saying  that  if  it  is 
possible  in  the  United  States  it  ought  to  be  possible  in 
Europe.  It  must  be  remembered,  however,  that  the  small- 
est piece  of  nickel  money  (copper  money  being  used  exten- 
sively only  in  China  and  being  considered  "unworthy") 
is  5  cents  in  the  United  States,  against  5  pfennigs 
cents)  or  5  centimes  (1  cent).  While  the  European  public 
admits  that  a  uniform  5-pfennig  fare  is  impracticable,  they 
profess  to  see  no  reason  for  not  having  a  uniform  10-pfen- 
nig  fare.  Although  the  expenses  of  an  American  road 
may  be  higher,  10  pfennigs  is  still  less  than  one-half  of  5 


tion.  The  result  per  car  kilometer  of  the  system  where  it 
has  been  introduced  is  very  disappointing;  on  one  road  the 
receipts  fell  from  40  pfennigs  to  35  pfennigs,  on  another 
from  35  pfennigs  to  29  pfennigs,  etc.;  that  is  as  much  as  17 
per  cent  in  one  year.  The  gross  receipts  were  larger,  but 
the  increased  traffic  resulting  from  the  reduction  of  fare 
required  so  much  more  rolling  stock  that  the  final  result 
was  a  great  disappointment.  This  was  especially  the  case 
in  towns  where1  the  street  railways  were  the  only  means  of 
transportation ;  that  is,  where  other  means  of  transporta- 
tion were  lacking,  and  the  street  railway  companies  had  to 
carry  passengers  to  the  suburbs  as  well  as  within  the  city. 

Some  roads  were  even  forced  by  the  cities  to  introduce, 
in  addition  to  a  10-pfennig  fare,  very  low-priced  commu- 
tation or  time  cards-,  permitting  the  holder  to  use  them 


BASEL- WETTSTE1N  BRIDGE 


cents.  For  these  reasons  fares  are  proportioned  according 
to  "zones"  traveled.  It  should  be  stated,  however,  that 
three  or  four  average-sized  roads  ( some  small  ones,  but  not 
a  single  large  one )  have  successfully  introduced  the  uniform 
10-pfennig  fare.  The  roads  have  a  varying  traffic,  for  the 
seats  are  occupied  on  an  average  by  three  sets  of  people 
during  one  trip.  All  other  German  roads  which  have  tried 
the  10-pfennig  fare  have  endeavored  to  return  to  the  zone 
method  wherever  the  cities  permitted  it.  In  all  cases  of  this 
kind  where  the  fare  has  been  raised  the  road  belonged  to 
the  city,  but  wherever  it  was  owned  by  a  private  company 
the  cities  prohibited  an  increase  in  the  fare.  The  result  is 
that  many  of  the  roads  are  not  earning  a  profit,  and  fre- 
quently arc  losing  money.  The  only  salvation  for  these 
properties  is  their  purchase  by  the  city,  and  this,  fortunately 
for  the  companies, is  the  present  tendency.  Uptoeven  a  year 
ago  many  railway  managers  thought  favorably  of  a  uniform 
10-pfennig  fare,  but  the  sentiment  has  changed,  and  those 
who  adopted  the  plan  are  trying  equally  hard  to  abolish  it, 
a  task  of  considerably  greater  difficulty  than  its  introduc- 


whenever  convenient ;  these  in  some  cases  were  sold  for  60 
marks  or  less  per  year  for  an  8-km  distance.  That  a 
company  must  operate  at  a  loss  under  such  condi- 
tions is  evident  when  we  consider  that  if  a  person 
uses  the  road  four  times  daily,  or  about  1500  times 
yearly,  along  the  8-km  road  back  and  forth,  he  travels  24.- 
000 km  for  6000  pfennigs,  or  T[  pfennig  per  kilometer.  In  ad- 
dition to  this,  most  people  owning  such  tickets  use  the  road 
during  rush  hours,  which  compels  the  company  to  have  a 
large  reserve  of  cars  and  employees  for  use  during  these 
few  hours.  Scholar  and  workingmen  tickets  have  fre- 
quently been  sold  for  3  marks  per  month.  That  such  con- 
ditions are  detrimental  to  a  company  is  shown  by  the  re- 
ports which  have  recently  been  made  public.  There  is  lit- 
tle hope  for  the  roads  which  have  agreed  to  such  low  fares 
with  city  authorities,  while  municipalities,  having  control 
over  their  own  finances,  have  hurriedly  gone  back  to  higher 
fares  when  they  operate  the  roads  themselves. 

The  fourth  point  is  the  extreme  safety  regulations  pre- 
scribed by  the  cities  and  the  aesthetic  sense  so  highly  devel- 
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oped  in  Europe  which  impose  expensive  methods  of  opera- 
tion and  construction  altogether  unwarranted  by  the  ex- 
tent of  traffic.  In  addition,  the  personal  views  of  the 
authorities  and  municipal  bodies 
in  regard  to  safety  regulations 
have  precluded  the  adoption  of 
standard  types  of  cars,  etc.,  which 
are  so  essential  for  inexpensive  in- 
stallation and  maintenance.  Fre- 
quently a  road  has  to  equip  each 
car  with  two  or  three  kinds  of 
safety  devices,  all  serving  the  same 
purpose,  and  only  required  so  as 
to  satisfy  the  notions  of  two  or 
three  different  authorities  through 
whose  territories  the  road  passes. 
It  is  not  at  all  uncommon  to  see  a 
car  equipped  with  three  kinds  of 
brakes,  namely,  hand  brake,  short- 
circuit  and  magnetic  brake,  and, 
perhaps,  also  a  track  shoe  brake. 

The  aesthetic  considerations 
often  require  expensive  poles, 
with  highly  ornamented  brackets, 
which  sometimes,  as  on  the  Jung- 
fernstieg,  in  Hamburg,  cost  about 
10,000  marks  completely  installed. 
The  same  considerations  made  it 
possible  for  the  accumulator  com- 
panies to  induce  the  authorities  to 
prescribe  accumulator  service  in 
fine  residence  districts  by  forbid- 
ding trolley  poles  within  the  city 

limits.  This  is  especially  true  in  France,  for  there  es- 
pecial attention  is  paid  to  everything  which  is  tasteful. 
With  great  reluctance  the  Hanover  Street  Railway  Com- 
pany, forced  by  this  sentiment,  undertook  to  operate  its 


ion  were  greatly  embarrassed,  and  losses  of  millions  of 
marks  were  entailed.  That  the  first  favorable  opinion  at 
Hanover  was  based  on  defective  calculations  has  been  since 


PIAZZA  S.  CARLO  IN  TURIN 


discovered  by  the  directors  of  the  Hanover  Company,  much 
to  their  disgust.  Since  then  the  Prussian  Minister  of  Pub- 
lic Works  has  forbidden  the  use  of  accumulator  cars  in  Ber- 


CROSS  SECTION  OF  OLD  TYPE  OF  TRACK  CONSTRUCTION 
IN  PAVED  STREET 

system  by  accumulators.  After  having  done  so,  the  com- 
pany unfortunately  thought  at  first  that  the  service  was 
more  satisfactory  than  it  ultimately  proved  to  be,  and 


CROSS  SECTION  OF  STANDARD  TRACK  CONSTRUCTION  IN 
PAVED  STREET  IN  EUROPE  (WITH  EXCEPTION  OF 
GAGE  LINE,  WHICH  DIFFERS) 

lin,  Hanover  and  Hagen  against  the  expressed  wish  of  the 
cities,  so  that  their  fate  is  sealed,  at  least  as  far  as  Germany 
is  concerned.   The  other  roads  which  were  drawn  into  this 


I  StrLUf  littilwuy  Juurnal 

I 

CROSS  SECTION  OF  OLD  TRACK  IN  MACADAM  STREET 

replied  to  the  numerous  questions  as  to  the  outcome  of  the 
experiment  by  saying  that  it  resulted  in  a  considerable  sav- 
ing. The  consequences  were  that  other  roads  which  were 
compelled  to  use  accumulator  cars  on  account  of  this  opin- 


CROSS  SECTION  OF  STANDARD  TRACK  IN  MACADAM  STREET 
IN  EUROPE 

complication  will  probably  have  little  difficulty  in  the  future 
in  doing  away  with  accumulator  cars.  Other  countries, 
especially  France,  have  still  a  number  of  roads  equipped 
with  these  cars.    In  Halle  and  Karlsruhe  (Germany)  they 
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are  still  in  use,  because  the  university  laboratories,  where 
delicate  instruments  are  housed,  must  not  be  disturbed  by 
earth  currents.  In  Strassburg,  where  a  large  university  is 
located,  the  road  was  obliged  to  use  a  complete  metallic  cir- 
cuit with  two  trolley  wires.  In  a  few  cities  the  surface  con- 
tact system  was  prescribed. 

The  worst  feature  of  the  entire  situation  is  that  European 
authorities  seem  to  have  entirely  lost  sight  of  the  most  im- 
portant fact  of  all,  namely,  that  the  first  duty  of  a  street  rail- 
way is  the  successful  transportation  of  passengers.  Euro- 
pean authorities  are  particularly  fearful  of  disturbing  or  in- 
terfering with  local  conditions,  many  of  which  are  hundreds 


ing  nor  soiling  the  pavement.  As  a  substitute,  the  roads 
often  volunteered  to  pay  over  to  the  city  a  part  of  their  net 
earnings  in  case  the  latter  exceeded  5  per  cent  or 6  per  cent. 
The  agreement  is  generally  as  follows:  In  case  a  5  to  7  per 
cent  dividend  is  declared,  the  authorities  get  25  per  cent  of 
the  surplus  over  5  per  cent;  for  a  7  per  cent  dividend  the 
authorities  receive  50  per  cent,  and  so  on  for  greater  earn- 
ings.   This  payment  is  usually  in  addition  to  the  percent- 


ELECTRIC  LOCOMOTIVE,  VALTELLINA  RAILWAY 

of  years  old,  and  do  not  hesitate  to  express  this  feeling 
where  the  traffic  question  is  involved.  The  writer  returned 
to  Germany  in  1893,  after  a  six  months'  trip  through  the. 
United  States,  with  the  conviction  that  many  methods  in 
that  country  are  well  worthy  of  imitation;  but  he  has  finally 
come  to  the  conclusion  that  the  American  will  approach 
the  European  more  as  to  his  mode  of 
living  than  vice  versa,  while  so  far  as 
traffic  conditions  are  concerned  he  wishes 
that  the  European  will  become  imbued 
with  a  good  dose  of  Americanism. 

The  majority  of  European  street  rail- 
way charters  contain  the  clause  that  the 
companies  must  install  any  system  or  ap- 
paratus which  has  been  found  efficient  and 
successful  elsewhere  when  requested  to 
make  the  change  by  the  city  authorities. 
In  only  a  few  cases  is  this  clause  modified 
by  another  stating  that  such  a  request  can 
only  be  made  if  the  change  be  consistent 
with  ordinary  business  methods,  namely, 
if  it  would  not  force  the  road  into  bank- 
ruptcy. This  shows  that  a  road  can  never 
be  highly  successful  and  pay  large  divi- 
dends, for  as  soon  as  this  point  is  reached 
the  authorities  will  demand  the  change  to 
a  conduit  or  accumulator  system,  or  the 
installation  of  some  other  very  expensive 
luxury.  The  sums  paid  by  the  companies 
for  the  maintenance  of  pavements  and  the 
cleaning  of  streets  in  German  cities  are 
enormous.  Both  are  relics  of  the  old  street  car  days  and 
relate  to  the  space  between  the  rails  and  from  25  cm  to  60 
cm  outside  the  rails.  Some  roads  were  exempted  from 
such  duties  when  they  introduced  electricity  because  the 
cause — the  horses — was  removed, a  motor  car  neither  wear- 


MOTOR  CAR,  VALTELLINA  RAILWAY 

age  on  the  gross  receipts.  This  practice  formed  the  sub- 
ject of  an  able  review  by  General  Secretary  Eduard  Fuster, 
of  the  French  Street  Railway  Association,  in  his  recently 
published  "Annuaire  General  des  Tramways  de  France," 
a  book  containing  authoritative  statistics  in  regard  to  all 
French  roads.  His  words  will  be  ([noted  in  part  when  the 
writer  discusses  the  street  railways  of  France,  although 
they  are  applicable  to  all  European  roads. 

Another  serious  burden  on  street  railway  operation  in 
Europe  results  from  the  fact  that  the  telephone  systems  are 
usually  owned  either  by  the  government  or  by  the  State 
which  grants  the  franchise  to  the  street  railway  com- 
pany. The  latter  generally  uses  this  circumstance  to  good 
advantage  by  imposing  conditions  on  the  street  railway 
companies  which  result  in  those  companies  paying  for  the 
improvement  in  the  construction  of  the  telephone  lines. 
The  State  not  only  requires  the  railway  companies  to  in- 
stall guard  wires  above  and  next  to  the  trolley  wires,  which 


TURKHEIM-DREIAHREN,  INTERURBAN  RAILWAY 

are  frequently  a  complicated  network,  but  also  that  a 
wooden  lath  be  attached  directly  above  the  trolley  wire  for 
a  guard;  that  the  trolley  pole  must  not  carry  current;  that 
the  trolley  wheels  shall  be  flanged  on  each  side  with  hard- 
rubber  bushings  which  are  larger  than  the  wheels  them- 
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selves,  and  that  the  company  furnish  the  telephone  system 
with  a  metallic  return  wire  for  each  single  telephone  line 
as  soon  as  a  disturbance  is  noticed  thereon.  This,  of  course, 
has  not  been  necessary  in  countries  where  the  telephone 
lines  were  operated  by  private  companies.  In  such  cases 
the  latter  had  to  make  such  changes  as  the  advance  in  elec- 
trical engineering  made  necessary  on  account  of  the  intro- 
duction of  the  electric  railway. 

During  the  last  year,  as  the'  result  of  an  extended  series 
of  experiments,  which  were,  of  course,  conducted  at  the 
expense  of  the  railway  companies,  the  conclusion  was 
reached  that  the  best  safety  device  was  the  insertion  of 
fuses  in  the  telephone  circuits.  These  tests  will  not  be  con- 
tinued in  Germany,  however,  as  the  German  courts  have 
decided  against  the  method  in  a  decision  rendered  in  Janu- 
ary, 1902. 

Although  the  railway  companies  have  paid  for  every- 
thing of  this  kind  which  was  demanded  of  them  for  the  pro- 
tection of  telephone  circuits,  and  for  some  companies  this 
expense  amounted  to  more  than  1,000,000  marks,  there 
have  been  three  big  fires  in  telephone  central  stations  re- 
sulting from  the  telephone  and  railway  wires  coming  in 
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contact.  In  all  three  cases  the  courts  either  laid  the  blame 
on  the  telephone  companies  or  the  latter  made  no  claim 
for  indemnity.  At  Zurich,  Switzerland,  the  damage 
amounted  to  over  i  ,000,000  francs  and  the  telephone  com- 
pany was  held  to  be  at  fault.  At  Dortmund,  the  cause  was 
the  carelessness  of  a  workman  who  dropped  a  wire  from 
the  roof  of  a  building  on  to  the  trolley  wire.  At  Barmen, 
telephone  linemen  were  suspending  a  telephone  wire 
across  an  open  field.  They  suddenly  found  an  obstruction 
in  the  form  of  a  trolley  wire  and  threw  their  live  telephone 
wire  over  the  bare  trolley  wire,  with  the  result  that  the 
telephone  station  was  burned  out.  These  incidents  show 
that  the  elaborate  guard-wire  protection  required  by  law 
is  useless.  If  in  any  of  the  installations  mentioned,  how- 
ever, fuses  had  been  inserted,  nothing  would  have  hap- 
pened except  the  blowing  of  the  fuses. 

All  the  peculiar  conditions  which  have  been  mentioned 
here  and  others  naturally  determined  the  methods  of  con- 
struction of  the  various  roads  in  Europe,  whether  these 
conditions  related  to  track  construction,  cost  of  fuel  or 
municipal  ordinances.  From  an  engineering  standpoint, 
also,  Europe  has  numerous  types  of  construction  which 
differ  materially  from  the  normal,  such  as  mountain  roads, 
three-phase  roads,  accumulator  roads,  conduit  roads,  sus- 
pended railways,  button  contact  system  roads,  the  oldest 
—the  slotted  tube  trolley — and  the  newest — the  rapid 
transit  road  of  Berlin.  There  has  been  universal  application 


of  the  balancing  battery  system  on  direct-current  installa- 
tions. This  method  results  in  a  great  saving  in  coal,  es- 
pecially for  small  roads  and  in  mountainous  regions,  in 
some  cases  as  much  as  40  per  cent.  Even  very  large  roads 
have  used  the  method  with  much  success.  Besides  equal- 
izing the  load,  the  battery  furnishes  before  the  beginning 
and  after  the  close  of  the  actual  day's  service  current  for 
the  night  trains,  for  it  would  hardly  pay  to  run  all  the  ma- 
chinery for  such  light  traffic.  Of  recent  years  these  bat- 
teries have  been  of  twice  or  even  three  times  the  capacity 
of  those  first  used,  for  it  has  been  shown  that  their  instal- 
lation was  a  good  investment.  More  details  in  regard  to 
this  system  will  be  found  under  the  heading  "Germany." 

The  most  notable  departure  in  European  practice  from 
American  standards  is  in  the  use  of  the  bow  instead  of  the 
trolley  wheel.  During  the  last  few  years  the  former  has 
grown  steadily  in  favor,  although  it  is  not  as  generally 
used  as  the  wheel.  It  is  claimed  on  behalf  of  the  bow  trol- 
ley that  it  eliminates  all  danger  of  loss  of  contact  and  that 
there  is  no  necessity  for  reversing  the  bow  when  the  di- 
rection of  the  car  is  changed.  Greater  contact  surface  is 
afforded  and  much  easier  spans  in  curves  are  secured, 
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which  improves  the  appearance  of  the  overhead  construc- 
tion and  greatly  decreases  the  cost  of  maintenance.  In  or- 
der to  allow  the  bow  to  turn  over  automatically  when  the 
car  changes  its  direction,  the  distance  between  the  rail  and 
the  trolley  line  ought  to  be  as  constant  as  possible.  Euro- 
pean engineers  who  favor  this  form  of  construction  say  that 
there  is  no  difficulty  in  doing  this,  and  even  many  users  of 
the  trolley  wheel  favor  the  bow  for  lfigher  speeds  and 
heavier  traffic  where  heavy  currents  are  used.  European 
street  railway  engineers  have  not,  however,  always  favored 
the  bow  construction,  and  this  may  explain  the  fact  that  it 
is  not  more  generally  used  at  the  present  time.  When  the 
work  of  the  re-establishment  of  electric  railway  systems  in 
Germany  (Bremen,  1890,)  was  undertaken,  the  trolley 
wheel  had  been  fully  developed  in  the  United  States  and 
had  been  adopted  as  standard  American  practice.  The  bow 
trolley  at  that  time  had  not  been  perfected,  and  in  the  crude 
form  in  which,  it  was  offered  for  consideration  it  very 
naturally  made  a  poor  impression  in  comparison  with  the 
trolley  wheel.  Since  that  time,  however,  many  changes 
and  improvements  have  been  adopted,  and  in  its  present 
form  it  is  favorably  considered  by  the  managers  of  many 
roads  who  had,  however,  adopted  the  trolley  wheel.  This 
favorable  opinion  has  been  strengthened  by  the  knowledge 
that  the  defects  imputed  to  the  bow,  especially  the  greater 
wear  of  the  contact  wire,  were  not  well-founded;  on  the 
contrary,  it  is  now  claimed  that  commercial  practice  has 
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demonstrated  the  superiority  of  the  bow  construction  in 
this  particular.  The  change  of  opinion  among  engineers 
on  this  subject,  however,  comes  a  bit  late,  as  many  of  the 
countries  in  which  electric  street  railways  have  been  built 
have  already  adopted  the  trolley  wheel,  and  further  exten- 
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sions  of  these  lines  will  undoubtedly  be  constructed  to  con- 
form with  the  original  installation,  so  that  the  cars  now 
equipped  with  trolley  wheels  can  be  operated  over  the  new 
lines ;  moreover,  the  bow  patents  will  soon  run  out,  and  it 
is  not  expected,  therefore,  that  any  considerable  advance- 
ment will  be  made  in  the  meantime. 

The  slotted-conduit  system  (with  complete  metallic  cir- 
cuit) has  been  found  satisfactory,  but  is  only  used  in  large 
cities  where  the  traffic  is  very  dense, 
where  the  difference  in  cost  between  it 
and  a  modern,  first-class  trolley  con- 
struction is  but  slight,  and  where  the 
installation  may  be  expected  to  pay 
interest.  In  Europe  it  is,  of  course, 
only  installed  where  the  trolley  has 
been  forbidden.  It  is  certainly  pre- 
ferable to  the  accumulator  system,  so 
far  as  short  lines  in  the  interior  of 
cities  are  concerned.  The  system  is 
extensively  used  in  Buda-Pest,  Berlin, 
Brussels  and  Paris,  and  on  a  small 
scale  in  ?.  few  other  cities. 

A  very  interesting  departure  from 
this  system  has  recently  been  used  in 
Berlin.  It  is  well  known  that  the  Em- 
peror, as  owner  of  the  street  known 
as  "Unter  den  Linden,"  has  refused 
to  permit  the  Grosse  Berliner  Stras- 
senbahn  to  cross  this  street  by  means 
of  its  trolley  system.  The  company 
was  forced,  therefore,  to  adopt  some 
conduit  system,  as  accumulators  had 
been  forbidden  in  Berlin.  Siemens  & 
Halske  have  solved  the  problem  by 
attaching  a  "tail"  to  the  car.  This  "tail"  is  a  plow,  and  is 
hung  beneath  the  car  platform  at  the  point  where  the  trol- 
lev  line  ends.  The  stretch  is  600  m  in  length,  and  at  the 
end  of  it  the  plow,  which  is  about  4  ft.  long,  is  lifted  out, 
detached  and  hung  on  an  ornamental  pole  until  a  return- 


ing car  takes  it  back.  At  both  ends  about  six  such  plows 
hang  on  a  pole.  The  time  required  to  attach  or  detach  the 
device  is  about  fifteen  seconds. 

The  button-contact  system  is  in  use  on  a  few  small  sys- 
tems in  France,  two  or  three  different  types  being  used.  As 
yet  nothing  can  be  said  in  their  favor  as  the  result  of  the 
short  time  they  have  been  in  operation,  and  railway  com- 
panies in  general  may  congratulate  themselves  that  present 
prospects  are  not  favorable  to  an  increased  use  of  this 
system. 

The  accumulator  system  is  mostly  used  on  European  rail- 
ways now  in  the  form  of  the  so-called  "mixed  system."  It 
is  used  generally  in  conjunction  with  the  trolley  and  is  em- 
ployed in  the  interior  of  cities  where  the  latter  is  not  per- 
mitted. That  the  system  is  not  a  commercial  success  has 
already  been  stated.  In  Germany  it  will  soon  be  extinct 
in  all  its  phases,  and  in  France,  where  the  rest  of  the  ac- 
cumulator street  railways  are  in  operation,  a  similar  fate 
awaits  it. 

Another  type  of  accumulator  service  is  that  which  has 
been  installed  on  established  steam  railroads  in  order  to 
make  small  headway  between  trains  possible.  It  has  been 
found  here  that  if  the  traffic  is  too  light  to  permit  of  the 
running  of  more  than  three  or  four  steam  trains  per  day 
hourly  accumulator  trains  for  passenger  service  can  be  run 
to  advantage.  For  this  purpose  old  steam  railroad  passen- 
ger cars  have  been  equipped  with  accumulators,  which  are 
charged  reasonably  by  an  existing  central  station.  In  one 
case  even  new  cars  have  been  used.  Experience  has  shown 
that  while  the  service  is  cheaper  than  steam  service,  it 
was  still  cheaper  to  run  single  passenger  cars  propelled  by 
benzine  motors. 

Such  trials  have  been  made  in  Belgium,  in  Italy  and  at 
Germany  in  Wurtemberg  on  a  larger  scale.  The  authori- 
ties of  the  latter  State  report  as  follows  on  the  trial  from 
April  1,  1899,  to  April  1,  1900.  Three  cars  were  tried,  viz.: 

1.  Two-axle  benzine  motor  cars  with  twenty-four  seats. 
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2.  Two  two-axle  Serpollet  steam  cars,  one  having  thirty  and  the 
other  forty  seats. 

3.  One  four-axle  accumulator  car  with  forty-four  seats. 

No.  1  traveled  43,800  km  in  292  days.  Cost  of  material  (coal) 
was  4181  marks.  Salary  of  motorman,  2634  marks;  total,  6815 
marks ;  so  that  each  useful  kilometer  costs  9.55  pfennigs  for  ma- 
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terial  and  6.01  pfennigs  for  salaries,  a  total  of  15.56  pfennigs.  Re- 
pair cost  2883  marks,  or  6.58  pfennigs  per  kilometer. 

No.  2  car,  seating  thirty  people,  traveled  in  196  days  23,595  km 
and  consumed  65,375  kg.  of  coal,  or  2.67  kg.  per  kilometer  ;  234  kg. 
of  oil,  or  0.01  kg.  per  kilometer ;  total  fuel  cost  1341  marks,  or  5.37 
pfennigs ;  repairs,  2138  marks,  or  9.06  pfennigs  per  kilometer. 

No.  2  car,  seating  forty  people,  traveled  7756  km  in  sixty-six  days 
and  used  3.26  kg.  of  coal  per  kilometer,  0.012  kg.  oil  per  kilometer, 
or  6.34  pfennigs  per  kilometer;  repairs,  4.37  pfennigs  per  kilometer. 

No.  3,  the  accumulator  car,  traveled  8043  km,  required  6873  kw- 
hours  at  1632  marks  ;  34  kg.  of  oil,  costing  21  marks,  a  total  of 
20.55  pfennigs  per  kilometer;  repairs  cost  4.44  pfennigs  per  kilo- 
meter. 

Maintenance  of  batteries  was  undertaken  by  the  firm  furnishing 
the  same,  who  received  8  pfennigs  per  kilometer,  a  total  of  634 
marks.    Total  maintenance  cost  12.33  pfennigs. 

The  success  of  the  accumulators  is  confined,  therefore,  to  charg- 
ing purposes  in  central  stations,  where  they  are  indispensable. 

It  is  necessary  to  say  only  a  few  words  about  municipal 
ownership  of  street  railways.  Out  of  a  dozen  municipal 
roads  in  Germany  perhaps  three  have  paid  expenses  or 
have  made  a  slight  profit.  To-day,  in  the  face  of  an  ex- 
pected deficit,  the  fares  are  higher  than  on  roads  owned  by 
private  companies  elsewhere,  because  municipal  operation 
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is  more  costly.  Statistics  on  this  point  have  been  pub- 
lished in  the  Street  Railway  Journal,  and  the  reader  is 
particularly  referred  to  a  table  presented  last  August. 

Soon  after  the  electric  street  railway  companies  had  con- 
structed their  first  lines,  which  were  naturally  those  which 
promised  the  biggest  returns,  the  municipalities  regretted 
that  they  had  not  constructed  these  lines  themselves  so  that 
they  could  pocket  the  receipts.  From  that  time  until  the 
present  there  have  been  many  illusions  as  to  the  cheapness 
of  electric  railway  operation.  The  cities,  in  view  of  this 
misconception,  often  used  force  to  compel  the  companies  to 
sell  their  roads  to  them  at  a  very  low  price,  which  they  then 
equipped  electrically.  In  no  case  did  the  results  come  up 
to  the  expectations.  The  taxpayers,  who  had  to  furnish 
the  large  sums  of  money  for  the  purchase  and  equipment 
of  the  roads,  were  assured  that  the  fares  would  be  reduced, 
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as  well  as  the  taxes.  To-day,  in  the  face  of  large  deficits, 
the  fares  are  increased,  in  fact,  they  are  higher  than  on  pri- 
vate roads,  because  municipal  operation  has  proved  more 
costly. 

One  of  the  chief  points  in  the  consideration  of  this  prob- 
lem is  the  choice  of  an  efficient  head  who  is  able  to  deal 
with  the  continuously  changing  conditions.  It  requires  a 
capable,  resolute  leader,  who  must  be  competent  to  assume 
great  responsibilities,  and  this  is  seldom  the  case  with  mu- 
nicipal officers.  The  street  railway  superintendent  must 
be  a  man  of  greater  ability  than  those  generally  tempted  by 
the  small  salary  which  the  city  pays.  He  is  subordinate  to 
the  chief  magistrate,  who  must,  of  course,  receive  a  higher 
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salary  than  the  railway  manager.  This  fixes  the  salary  so 
low  that  cities  cannot  obtain  or  retain  capable  men. 

In  view  of  all  these  facts,  the  writer  is  of  the  opinion  that 
the  attempts  to  municipalize  street  railways  have  reached 
the  point  where  the  cities  will  lease  their  costly  roads  to 
private  companies. 

GERMANY 

Whatever  may  be  said  about  Germany  in  a  general  way 
has  already  been  expressed  in  the  introduction.  The  opin- 
ions there  given  on  continental  conditions,  which  were 
founded  on  German  practice,  have  been  strengthened  by  the 
information  regarding  other  European  roads  collected  by 
the  writer  for  this  article. 

Werner  von  Siemens,  the  great  physicist,  was  the  first 
to  apply  electricity  commercially  to  traction  purposes.  He 
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built  a  2.5  km  electric  railway  at  Lichterfelde,  a  suburb  of 
Berlin,  the  first  electric  road  in  the  world.  The  current 
was  sent  through  the  two  rails,  each  forming  one  pole  of 
the  circuit.  It  was  impossible,  on  account  of  lack  of  insu- 
lation, to  adopt  pressures  as  high  as  those  used  at  present. 
One  hundred  and  sixty  volts  were  employed,  and  even  if 
the  rails  had  been  better  insulated  no  one  at  that  stage  of 
electrical  development  would  have  thought  of  using  a 
higher  pressure.  In  this  shape  the  small  road  of  1881 
served  its  purpose  and  carried  passengers  until  1890  with- 
out being  extended,  because  Europe  was  not  yet  ready  for 
mechanical  traction.  The  three  cars  seated  sixteen  persons 
each,  and  each  car  was  equipped  with  one  10-hp  motor. 
In  1890  the  road  was  transfprmed  into  a  trolley  line,  using 
a  bow  collector. 

In  April,  1884,  Siemens  &  Halske  opened  another  electric 
road  in  Frankfort-on-Main,  built  after  another  system.  It 
was  6.7  km  in  length,  had  6.9  km  of  track  and  ten  motor 
cars,  each  with  thirty  seats  and  one  15-hp  motor.  The  novel 
feature  of  this  road  was  the  method  of  transmitting  the  cur- 
rent. The  positive  and  negative  conductors  were  located  at 
one  side  of  the  track  in  the  form  of  two  slotted  tubes,  in 
which  the  contact  shoe  slid.  They  were  drawn  along  by  the 
car  to  which  they  were  connected  by  a  flexible  cable.  The 
pressure  was  300  volts.  The  tubes  were  ordinary  gas  pipes, 
f  in.  to  -J  in.  in  diameter,  slotted  on  the  under  side  and  sus- 
pended from  wooden  poles  by  means  of  wires,  the  poles  be- 
ing placed  every  30  m.  The  apparatus  on  this  the  oldest 
trolley  road  in  existence  still  works  splendidly  and  reliably. 
One  of  the  accompanying  engravings  shows  this  road 
crossing  the  new  Frankfort  City  Railway,  the  oldest  and 
the  most  modern  systems.  A  similar  road  was  put  in  op- 
eration by  the  same  firm  in  Vienna  in  1883,  on  which  a 
pressure  of  350  volts  was  used. 

In  1890  the  Union  Elektricitats-Gesellschaft,  then  the 
Thomson-Houston  Company's  representatives,  introduced 
the  American  trolley  wheel,  which  had  been  perfected  in 
the  United  States  in  the  interval  and  had  been  successfully 
used  in  the  States.  The  first  German  road  thus  equipped 
was  that  in  Bremen,  but  others  quickly  followed.  In  1894 
the  first  Hamburg  and  in  1896  the  first  Berlin  roads  were 
thus  equipped,  and  most  German  roads  have  adopted  this 
system. 

Several  roads  have  introduced  freight  traffic,  but  these 
are  not  very  numerous.  The  city  doing  the  most  in  this 
respect  is  Hanover,  with  1,375,000  freight  car  kilometers, 
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300  H.P. 
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1000  H.P. 


In  addition  to  these  street  railways,  the  Dusseldorf-Cre- 
feld  road  handles  considerable  freight.  The  table  on  the 
opposite  page,  which  is  taken  from  the  Elektrotechnische 
Zcitung,  gives  the  status  of  all  the  electric  roads  in  Ger- 
many on  Sept.  1,  1901. 

The  table  indicates  that  nearly  all  the  roads  in  the  large 


VIEW  IN  POTTSDAMERPLATZ,  BERLIN 

cities  have  the  standard  gage  of  1.435  meters,  or  4  ft.  8i-  ins. 
This  is  shown  by  the  relation  of  track  length  to  road  length 
and  the  number  of  trailers  compared  to  that  of  motor  cars. 
While  on  the  1505  km  standard  gage  roads  the  generators 
have  a  capacity  of  85,000  kw,  the  capacity  is  only  42,000 
kw  for  1429  km  of  narrow-gage  roads  ;  that  is  about  half  as 
much. 

Before  discussing  the  subject  of  standard-gage  electric 


2000  H.P. 


2000  H.P. 


2000  H.P. 


1899 
3000  H.P. 
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END  ELEVATIONS  OF  ENGINES  (DRAWN  TO  SCALE)  USED  IN  THE  BERLIN  ELECTRIC  POWER  STATION  FROM  1885  TO  1899 


the  transportation  of  253,000  tons  and  an  income  therefrom 
of  357,000  marks.  The  other  roads  transport  freight  to 
only  a  limited  extent.  Even  in  Hanover,  for  each  freight 
car  kilometer  only  .184  ton  was  transported  and  .19  mark 
was  collected.   Certainly  a  very  unprofitable  business. 

All  of  the  German  street  railways  last  year,  including 
Hanover,  covered  1,796,000  freight  car  kilometers,  trans- 
porting 610,000  tons  of  freight  and  collecting  therefor 
716,000  marks,  corresponding  to  .34  ton  per  car  kilometer 
and  an  income  of  .85  mark  per  freight  car  kilometer. 


railways,  it  should  be  mentioned  that  there  are  in  operation 
1505  km  length  of  road  and  2734  km  of  track  ;  that  is,  about 
67  per  cent  of  double  track.  The  narrow-gage  railways 
have  only  12  per  cent  of  double  track,  8  per  cent  being  used 
for  depot  track.  For  standard  gag*  the  capacity  of  the  gen- 
erators amounted  to  85,000  kw,  that  of  the  station  equaliz- 
ing batteries  20,000  kw.  The  narrow-gage  roads  had  gen- 
erators of  42,000  kw  capacity  and  station  equalizing  batter- 
ies of  12,000  kw.  These  proportions  show  that  the  operation 
'of  the  latter  roads  is  more  difficult  than  those  of  standard 


684 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  23. 


gage.  Generally  the  capacity  of  the  station  storage  bat- 
teries is  understood  to  be  the  amount  of  electricity  which 
can  be  given  during  one  hour  without  overloading.  The 
statistics  from  which  this  table  is  derived  does  not  give  the 
capacity  of  generators  and  batteries  for  several  railways, 
but  the  writer  has,  with  the  aid  of  other  statistics  and  his 
own  observation,  made  out  the  given  numbers  for  the  gen- 
erators out  of  the  known  operating  effect,  the  capacity  of 


MOTOR  CAR  WITH  ADJUSTABLE  CANOPY  FOR  MOTORMAN 
AND  CONDUCTOR  IN  MUNICH 

the  batteries  being  supposed  to  have  the  same  proportions 
to  that  of  the  generators  as  on  the  other  roads.  There  are 
equalizing  batteries  up  to  4200  kw  in  one  system  at  Berlin 
In  Germany  there  are  no  three-phase  roads  with  the  ex- 
ception of  the  high-speed  Zossen  railway,  on  which  the 
200-km  per  hour  experiments  are  now  being  made.  On 
this  road  the  three-phase  current  is  delivered  direct  to  the 
motors.  There  are  several  roads,  however,  using  three- 
phase  transmission  with  rotary  sub-stations.    The  best  ex- 


TRUCK  USED  FOR  HAULING  STANDARD  GAGE  STEAM  CARS  ON 
A  NARROW  GAGE  ELECTRIC  LINE,  MEISSENERSTRASSENBAHN 

ample  of  this  is  the  Hanover  road,  with  its  enormous  sub- 
urban branches  up  to  40  km  in  length. 

There  are  about  eighteen  municipal  roads  in  Germany, 
the  largest  of  which  are  at  Frankfort-on-Main  and  Mu- 
nich.  Most  of  them  are  working  at  a  loss. 

The  most  extensive  electric  railway  system  of  Germany, 
in  fact  the  largest  in  all  Europe,  is  that  of  the  Grosse  Ber- 
liner Strassenbahn,  which  controls  the  entire  traffic  of  Ber- 
lin, with  the  exception  of  three  small  lines  having  a  total 


of  53  km  of  tracks  passing  through  27  km  of  streets.  As 
an  extended  descriptive  article  on  this  line  was  published 
in  the  July  issue  of  the  Street  Railway  Journal,  an  ac- 
count will  be  given  only  of  the  improvements  made  dur- 
ing the  last  two  years  and  the  status  of  the  company  at 
present.  At  the  close  of  1900  the  length  of  the  company's 
lines  was  309  km  (length  of  streets),  all  of  which  was  used 
for  public  traffic,  and  along  these  streets  547  km  of  track 
were  laid.  The  company  owned  an  additional  58  km  of 
track,  which  was  used  for  switching  and  depot  purposes, 
making  a  total  of  605  km.  Nearly  all  of  the  lines  of  the 
company  are  electrically  equipped,  and  at  the  close  of  1901 
only  five  out  of  the  fifty-eight  lines  were  operated  by 
horses. 

The  rolling  stock  consisted  at  the  close  of  1901  of  2529 
passenger  cars,  of  which  372  were  double-truck  motor 
cars,  including  178  accumulator  cars,  and  825  were  single- 
truck  motor  cars,  77  being  accumulator  cars.  The  others 
were  trailers  or  horse  cars.  All  motor  cars  are  equipped 
with  two  motors,  a  short-circuit  brake  and  a  Sperry  elec- 
tromagnetic brake,  or  a  Standard  air  brake.  The  latter 
predominates  on  recent  equipments.  In  1901  the  passenger 
cars  traveled  65,662,000  car  kilometers,  of  which  the  elec- 

TYPES  OF  GENERATORS  USED  IN  BERLIN  ELECTRIC  WORKS 
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trie  cars  traveled  55,602,000  car  kilometers  and  the  horse 
cars  10,060,000  car  kilometers.  The  motor  cars  traveled 
43,251,000  car  kilometers  and  the  trailers  12,351,000  car 
kilometers.  A  total  of  282,800,000  persons  were  trans- 
ported by  these  cars.  All  of  these  figures  refer  only  to  the 
Grosse  Berliner  Strassenbahn  proper  and  do  not  include  its 
controlled  roads,   The  average  consumption  per  motor  car 
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kilometer  was  769  watt-hours.  It  cost  318,000  marks  to  The  Berlin  Electrical  Works,  which  supplies  the  current 
maintain  the  accumulators  in  the  cars,  but,  fortunately,  bat-     for  the  operation  of  the  cars,  is  the  largest  on  the  conti- 


SCHONEBERG  CAR  HOUSE,  BERLIN 


tery  cars  have  now  been  prohibited  within  city  limits,  all 
lines  being  changed  to  trolley  or  conduit. 

At  the  close  of  1901  the  company  had  7546  employees, 
who  received  7,475,000  marks  in  wages  during  the  year. 

The  passenger  receipts  for  190 1  amounted 
to  M  26,540,000,  M  2,460,000  being  for  time 
cards;  240,885,000  persons  paid  10  pfennig 
fares,  and  41,910,000  traveled  on  time  tickets, 
so  that  these  latter  tickets  brought  only  about 
6  pfennigs  per  passenger.  For  each  kilometer 
of  track,  1624  persons  were  transported  daily ; 
for  each  car  kilometer,  4.31  persons,  and  for 
each  crip,  thirty-eight  persons. 

There  is  a  pension  fund  for  the  employees, 
into  which  the  latter  paid  278,000  marks  dur- 
ing 1901  and  the  company  the  same  amount. 


nent.  Its  history  is  so  typical  of  the  formation  and  growth 
of  many  European  electrical  stations  that  the  writer  deems 
it  proper  to  give  a  brief  description  of  this  large  plant.  It 
was  established  in  1883,  after  Edison,  at  Paris  in  1881,  had 


ELEVATED  ROAD  OF  BERLIN,  PIERCING  A  HOUSE  USED  FOR  RESIDENCE 

PURPOSES 


By  its  franchise  the  company  is  obliged  to  purchase  all 
its  current  from  the  Berlin  Electrical  Works  at  10  pfennig 
per  kw-hour. 


ELEVATED    ROAD    IN  BERLIN.    THIS  HOUSE  WAS 
TORN  DOWN  AND  REBUILT  OVER  THE  TRACK 


shown  the  world  for  the  first  time  his  new  elec- 
tric light.  The  city  granted  permission  to  the 
company  in  1884  to  lay  cables  through  the 
streets,  and  two  small  central  stations  were 
built,  in  which  there  were  six  machines,  each 
having  a  capacity  of  150  hp.  The  first  was 
started  in  1885.  After  many  extensions  and 
negotiations  with  the  city  a  maximum  of  28,- 
000  hp  was  contracted  for  in  1890.  Large  ac- 
cumulator suo-stations  were  installed  in  1898 
In  addition,  motor-generators  were  set  up  in 
two  more  sub-stations,  which  were  fed  by 
3000-volt  three-phase  current.  As  soon  as  this  limit  was 
reached  the  company  had  to  refuse  all  further  orders  for 
current.    This  forced  the  city  in  1899  to  make  a  contract 
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for  42,500  kw  with  the  company  and  37.000  kw  with  the 
suburban  stations  under  the  following  conditions:  The 
city  comes  into  possession  of  the  stations  without  payment 


with  a  more  than  normal  increase  in  attendance  and  repair 
cost.  For  this  reason  horizontal  steam  engines  have  been 
installed  in  the  latest  station.    Poppet  valves  and  super- 


BLOCK  SIGNAL  USED  ON  THE  BERLIN  OVERHEAD  AND  UNDER- 
GROUND RAILWAY 

in  1915.  The  city  is  to  receive  50  per  cent  of  the  net  earn- 
ings above  6  per  cent  on  the  capital  stock  if  the  latter  does 
not  exceed  20,000,000  marks;  but  in  case  the  capital  is 
greater  than  this,  the  city  is  to  receive  50  per  cent  of  the  net 
profits  above  4  per  cent  on  the  capital. 

Naturally  the  work  of  extension  was  carried  on  as 
quickly  as  possible,  as  only  sixteen  and  one-half  years  re- 
mained of  independent  existence. 

Experience  in  this  plant  has  shown  vertical  engines  are 
a  desirable  type  so  long  as  they  can  advantageously  be 
built  in  the  form  of  twin-compound  machines;  but  the 
recent  3000-hp  vertical  engines  are  so  large  that  for  three 
expansions  two  low-pressure  cylinders  had  to  be  used. 


Street  Railway  Journal 

SECTION  OF  PORTION  OF  DOUBLE  TRACK  CLOSED  Y, 
BERLIN  ELEVATED  AND  UNDERGROUND  ROAD 

heated  steam  are  in  almost  exclusive  use.  A  popular  form 
of  fly-wheel  is  one  cast  in  two  parts  only,  the  parts  being 


SECTION  OF  UNDERGROUND  ROAD,  BERLIN,  AT  A  STATION 


CROSS  AND  LONGITUDINAL  SECTIONS  OF  REGULAR  TRACK,  BERLIN 


Street  Halt  way  Journal 


DOUBLE  TRACK  CLOSED  Y,  ELEVATED  AND 
UNDERGROUND  ROAD,  BERLIN 

bolted   together    at    the    hub    and  rim. 

The  following  data  regarding  the  3000- 
hp  machines  may  be  of  interest :  Diameter 
of  high-pressure  cylinder,  850  mm;  diam- 
eter of  intermediate-pressure  cylinder,  1250 
mm;  diameter  of  two  low-pressure  cylin- 
ders, 1475  mm  each;  common  stroke,  1500 
mm;  speed,  83  r.  p.  m.  Each  of  the  two 
frames  belonging  to  one  machine  weighs 
27,500  kg  (casting),  while  the  total  net 
weight  of  a  machine  is  280  tons.  The 
steam  has  a  pressure  of  14  atmospheres 
and  is  superheated  to  320  degs.  C.  Each 
engine  has  a  small  twin  engine  for  starting. 

The  3000-kw,  three-phase  generators 
operate  at  6000  volts.  The  rotor  weighs 
68.9  tons,  has  a  diameter  of  7.4  m  and  72 
poles.  The  stator  weighs  70  tons  and  has 
a  diameter  of  8.6  m  and  is  1.2  m  in  width. 
The  table  on  page  684  gives  the  types  of  ma- 
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chines  and  total  output  of  the  several  stations  of  the  Berlin 
Electric  Works. 

Superheated  steam  at  350  degs.  C.  is  used  satisfactorily 
in  several  of  these  stations. 

ELECTRIC  ELEVATED  AND  UNDERGROUND  ROAD  OF  BERLIN 

This  interesting  undertaking  in  the  capital  of  Germany 
has  been  described  to  a  greater  or  less  extent  in  many  of 
the  technical  papers,  but  as  it  has  recently  been  put  in  op- 
eration and  is  well  representative  of  the  latest  German 
practice,  a  few  of  the  salient  features  will  be  given  here. 
The  franchise  was  awarded  to  Siemens  &  Halske  in  1896 
and  the  road  was  begun  by  them  in  the  same  year,  but  was 
later  transferred  to  a  separate  operating  company.  The 
total  length  of  the  road  at  present  is  10. 1  km,  and  including 
the  three  terminal  stations  there  are  thirteen  depots,  the 
greatest  distance  between  any  two  stations  is  1 .923  km  and 
the  shortest  .454  km. 

The  width  of  streets  between  houses  varies  betwceen  31 
m  and  52  m.  All  streets  on  which  the  road  is  built  are  sim- 
ilar in  section,  that  is,  next  to  the  houses  is  the  sidewalk, 
then  two  roadways  for  vehicles  and  in  the  center  a  broad 
promenade  for  pedestrians.  On  this  the  viaduct  is  located, 
in  the  middle  of  the  street.  With  one  exception  the  short- 
est radius  is  100  m,  so  that  the  cars  can  travel  everywhere 
at  full  speed,  the  maximum  being  50  km  per  hour.    Of  the 

Section  of  Elevated  Road  Berlin,  New  Conduction 


entire  10.1  km  distance,  1.7  km  is  built  underground  and 
the  remainder  is  an  elevated  structure.    On  account  of  the 


STRUCTURAL  FEATURES  OF  BERLIN  ELEVATED 


CAR  ON  RAILWAY  UNDER  RIVER  SPREE,  BERLIN 

trolley  lines  the  viaduct  has  a  height  of  4.55  m  and  the 
upper  surface  of  the  track  is  located  5.3  m  above  the  street's 
surface.  The  underground  section  has  a 
height  of  3.3  m  above  the  rails.  In  Buda- 
pest the  height  is  only  2.75  m.  Above  this 
1  is  the  pavement,  which  varies  between  .9  m 
and  1.2  m  in  depth.  The  lowest  point  on 
the  underground  section  lies  20  m  below 
the  highest  point  of  the  elevated  road.  The 
grades  are  moderate  and  are  less  than  1  per 
cent,  except  where  the  elevated  and  under- 
ground sections  join,  where  they  are  2.7  per 
cent  and  3.1  per  cent. 

The  entire  viaduct  is  calculated  to  stand 
a  pressure  of  6  tons.  The  trains  are  made 
up  of  three  cars,  the  first  and  last  being  mo- 
tor cars  and  the  one  in  the  middle  a  trailer. 
They  seat  120  persons,  and  there  is  stand- 
ing room  for  a  considerable  number  more. 
The  average  speed  is  30  km  per  hour.  The 
gage  is  1.435  m-  The  height  of  the  car  body 
above  the  rail  surface  is  3.18  m  and  the 
width  2.3  m.  A  large  series-parallel  con- 
troller with  train  wire  is  used. 

The  line  is  double-tracked  throughout. 
The  distance  between  centers  of  tracks  is  3 
m  on  the  elevated  section  and  3.24  m  on 
the  underground  section,  because  on  the 
latter  there  are  supports  between  the  tracks. 
The  maximum  distance  of  1.2  m  between 
the  upper  surface  of  the  pavement  and  the 
lower  surface  of  the  cross-girders  of  the  un- 
derground section  was  made  necessary  be- 
cause it  was  intended  to  plant  trees  above 
the  road,  which  required  .7  m  of  earth. 

The  tunnel  walls  are  made  of  concrete, 
the  same  as  the  foundation,  and  two-thirds 
of  the  tunnel  lies  below  the  level  of  ground 
water.  For  this  reason  the  entire  tunnel, 
including  the  roof,  has  been  lined  with  three 
layers  of  sheet  asbestos.  The  width  of  a  sta- 
tion is  12.64  m<  °f  which  the  two  stairways 
occupy  3.5  m  each.  No  elevators  are  em- 
ployed. 

Two  forms  of  elevated  structure  are  in 
use.    The  older  type  has  the  rails  mounted 
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directly  on  the  iron  girders  by  means  of  cross-ties,  while 
the  new  construction  has  a  complete  broken-stone  roadbed 
for  the  tracks.  This  method  was  adopted  because  the  old 
construction  created  too  much  noise.  The  viaduct  has  a 
width  between  pillars  of  12  m  and  16.5  m. 

On  the  old  type  of  construction  the  rails  are  180  mm 
high  and  weigh  42.7  kg.  The  new  type  requires  the  rails 
only  to  be  115  mm  high  and  of  25.6  kg  per  meter  weight, 
the  head  being  60  mm  and  the  base  130  mm  in  width.  The 
weight  of  the  viaduct,  as  formerly  constructed,  is: 

For  a  distance  between  pillars  of  12  m,  1.2  tons  per  meter. 

For  a  distance  between  pillars  of  16.5  m,  1.4  tons  per  meter. 

For  a  distance  between  pillars  of  21  m,  1.8  tons  per  meter. 

In  the  new  construction  the  roadbed  is  laid  on  heavy  7- 
mm  thick  sheets  of  iron,  which  naturally  increase  the 
weight  considerably.  From  each  sheet  the  water  is  drained 
separately  so  that  it  cannot  drip  on  pedestrians  below.  The 
weight  here  is  1.65  tons  per  meter.  The  cost  per  100  kg  of 
viaduct  completely  erected  was  from  28  marks  to  32  marks. 

The  track  triangle,  or  double-track  closed  Y,  is  undoubt- 
edly the  most  interesting  part  of  the  undertaking.  The 
road  has  three  terminal  stations,  between  all  of  which 
trains  are  run.  As  the  headway  on  every  line  is  2\  min- 
utes, it  was  out  of  the  question  to  have  the  tracks  cross 
each  other  on  the  same  level.    They  therefore  alternately 


pass  over  and  under  each  other.  The  construction  here 
consists  principally  of  massive  stone  arches.    Above  the 
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"MOTOR  CAR  AND  TRAIL  CAR  ON  CENTRALBAHN,  HAMBURG 

tracks  a  small  switch  tower  is  located  and  within  the  tri- 
angle is  a  car  house,  the  floor  of  which  is  on  a  level  with 
the  third  story  of  the  adjoining  houses. 

The  third  rail  is  laid  1096  mm  to 
one  side  of  the  track  center.  On 
the  elevated  structure  it  is  80  mm 
above  the  track  surface  and  in  the 
tunnel  50  mm  higher.  The  rail  has 
a  cross-section,  of  3600  sq.  mm  and 
rests  on  hard-rubber  insulators 
which  are  fastened  to  the  ties  at 
distances  of  6  m  apart.  Wooden 
guard  timbers,  as  shown  in  the 
cross-section,  are  located  close  to 
the  third  rails  and  130  mm  above 
them.  Being  in  this  position  the 
workmen  naturally  step  upon  them. 
They  are  protected  from  accidental 
contact  either  with  the  third  rail  or 
live  bare  feeders  just  as  thoroughly 
as  though  the  latter  were  covered. 
These  guard-rails  are  not  used  on 
the  underground  section  because 
here  the  third  rail  is  located  outside 
of  the  main  tracks  next  to  the  tun- 
nel wall,  and  there  are  chambers 
about  the  same  distance  above  the 
third  rail  into  which  the  workmen 
can  step. 

The  feeders  consist  of  bare  flat 
copper  strips  set  on  edge  and  hav- 
ing a  cross-section  of  from  1000  sq. 
mm  to  1500  sq.  mm.  They  are 
located  between  the  guard  timbers 
and  are  mounted  on  special  insu- 
lators. Special  lighting  feeders, 
carrying  600  volts,  are  used.  To 
protect  falling  telephone  wires,  8- 
mm  wires  are  fastened  to  the  guard 
timbers  and  connected  with  the 
rails  so  that  a  fallen  telephone  wire 
will  fuse  immediately. 

One  of  the  interesting  features  is 
the  crossing  at  one  and  the  same 
point  of  a  canal,  an  elevated  road 
and  a  street;  in  other  words,  the 
crossing  of  four  means  of  traffic — 
first   the   water,  then  the  street, 
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above  that  the  steam  long-distance  road  and  above  that  the 
elevated  road,  whose  viaduct  spans  all  the  others.  The 
viaduct  at  this  point  breaks  into  a  row  of  houses,  entering 
them  at  the  second  story.  The  old  buildings  were  torn 
down  and  a  new  one  erected  for  this  purpose.  The  house 
out  of  which  the  road  emerges  into  the  street,  however, 
was  not  torn  down,  but  simply  broken  through  and  lined 


through  which  passengers  of  one  car  may  enter  the  adjoin- 
ing one.  The  very  wide  center  aisle  serves  for  standing 
room.  The  trailers  have  forty-four  seats  and  the  motor 
cars  thirty-nine  seats.   Each  seat  is  50  cm  in  width. 

The  motorman's  platform  is  located  at  only  one  end  of 
the  car.  Each  motor  car  is  equipped  with  three  motors. 
Later,  when  more  trailers  are  attached,  a  fourth  motor  will 


OVERHEAD  GUARD  WIRE  CONSTRUCTION  IN  FRANKFORT 

around  the  hole  by  an  iron  framework,  as  shown  in  the 
illustration. 

The  rolling  stock  consists  of  fifty-six  motor  cars  and 
twenty-eight  trailers.  The  trailer  is  called  the  second-class 
and  the  motor  cars  third-class.  Each  car  has  four  axles. 
The  wheel  base  on  the  truck  is  1.8  m,  the  body  length  is 
9,3  m  and  the  length  over  all,  including  the  buffers,  is  12.7 


MOTOR  CAR.  ISARTHAL  INTERURBAN  RAILWAY 

be  added.  The  maximum  speed  is  50  km  per  hour.  The 
motors  of  each  car  are  always  connected  in  parallel,  while 
those  of  the  entire  train  may  be  connected  in  series.  A 
block  signal  system  is  used. 

The  power  station  contains  the  condensers,  feed  and  air 
pumps  in  the  basement,  the  engines  and  generators  on  the 
ground  floor  level  and  the  boilers  and  coal  bunkers  above. 


VIEW  ON  ALBERT  BRIDGE  IN  DRESDEN 


m.  The  seats  are  arranged  longitudinally.  There  are  two 
sliding  side  doors  at  each  end  of  the  car,  each  .8  m  in  width. 
Two  of  these,  that  is,  those  on  the  left  side  of  the  direction 
of  travel,  are  closed  up  by  improvised  seats,  which  are  re- 
moved to  the  other  side  when  the  car  goes  in  the  other  di- 
rection. Passengers  enter  the  forward  door  and  leave  the 
car  through  the  rear  door.  At  the  two  ends  of  the  car  are 
small  doors  which  serve  as  danger  exits  in  case  of  fire  and 


The  steam  is  superheated  to  a  temperature  of  225  degs. 
C.  Natural  draft  is  used.  The  chimney  being  80  m  high 
is  used  by  the  military  authorities  for  experiments  in  wire- 
less telegraphy.  There  are  three  800-kw  units  and  a  stor- 
age battery  with  a  capacity  of  900  hp-hours  at  a  one-hour 
discharge  rate. 

The  total  installation  cost  about  25,000,000  marks.  The 
cost  per  kilometer,  therefore,  including  the  power  station, 
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is  less  than  3,000,000  marks.  In  fact,  for  the  elevated  road, 
on  straight  sections,  the  cost  was  from  1000  marks  to  1200 
marks  and  for  the  underground  section  2000  marks  per 
meter. 

The  diagram  of  connections  in  the  sub-station  is  repro- 
duced by  permission  from  Traction  and  Transmission. 

OTHER  CITY  TRAMWAYS 

The  next  largest  tramway  system  in  Germany  to  the 
Grosse  Berliner  Strassenbahn  is  the  Strassen  Eisenbahn- 
Gesellschaft,  of  Hamburg,  which  uses  the  trolley  exclu- 
sively. The  organization  and  equipment  of  this  were 
treated  by  the  author  of  this  article  in  a  previous  com- 
munication. The  road  is  particularly  in- 
teresting from  the  fact  that  it  is  one  of 
the  earliest  trolley  roads  in  Germany, 
the  first  among  the  large  systems,  hence 
its  figures  indicate  what  the  actual  ex- 
penses of  a  modern  electric  railway  sys- 
tem are  for  a  long  period  of  time.  It  is 
found  that  a  single-truck  motor  car 
weighing,  empty,  7.6  tons  and  with  a 
load  of  twenty-nine  persons,  uses  just 
550  watt-hours  per  car  kilometer.  This 
is  paid  for  at  the  rate  of  10  pfennigs 
per  kw-hour,  measured  at  the  feeding 
points.  The  other  expenses  of  opera- 
tion, as  shown  by  the  books  of  the 
Hamburg  Company,  are  presented  in 
the  table  on  this  page. 

In  addition  to  the  Strassen  Eisen- 
bahn-Gesellschaft,  there  is  in  Hamburg 
the  Hamburg-Altona  Centralbahn,  a 
small  7.5-km  mad  built  by  Schuckert  & 
Companv,  of  Niirnberg.  This  mad  ex- 
tends through  the  heart  of  the  two  cities  and  is  on  a  divi- 
dend-paying basis. 

The  Hanover  street  railway  is  also  interesting,  because 
it  is  one  of  the  early  large  roads  and  covers  a  wide  area 
around  Hanover.    It  is,  moreover,  an  excellent  example  of 


EXPENSES  OF  HAMBURG  COMPANY. 


Expenses,  including  track  re- 
pairs, salaries,  maintenance 
of  buildings,  accidents,  re- 
pairs, insurance,  etc  

Renewals  (reserve)  

Sinking  fund  (reserve)  

Total  


Single-Truck 
Motor  Car 


2I.o6  pfg. 
2  40  " 

3-32  " 


26.7S  pfg. 


Double-Tiuclc 
Motor  Car, 
Weighing  12 
Tons,  Load 
39  Persons 


26.34  pfg- 
2.97  " 

4.72  " 


34  23  pfg- 


Single-Truck 
Trailer, 

Weighing  2.8 
Tons,  Load 
25  Persons 


9  25  pfg. 

1-73  " 
1.86  " 

1 2  84  pfg. 


SUSPHNDED  RAILWAY  AND  TRAIN  AT  ELBERFELD 

poses.   The  Hanover  company  is  also  one  of  the  few  Ger- 
man railway  corporations  which  owns  a  large  pleasure  re- 
sort.   It  is  in  one  of  the  suburban  districts  reached  by  its 
lines  and  is  said  to  have  cost  about  500,000  marks.  The 
company  also  does  a  considerable  freight  business.  Part 
of  the  road  is  not  equipped  with  the 
trolley,  and  accumulator  cars  are  run 
over  this  section.  While  this  road  is  of 
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WANNSEE  ROAD,  BERLIN,  SIDE  ELEVATION  AND  SECTION  OF  THIRD  RAIL 


METHOD  OF  MOUNTING  THIRD  RAIL, 
WANNSEE  RAILWAY 


the  modern  tendency.  Some  of  its  lines  extend  4okmoutinto 
the  suburbs.  This  entire  system  has  a  total  length  of  160 
km  and  receives  current  from  six  power  stations,  in  some 
of  which  three-phase  current  is  generated.  The  company 
also  furnishes  current  for  industrial,  light  and  power  pur- 


interest  from  an  engineering  standpoint,  it  has  been  a  finan- 
cial failure,  and  its  long  suburban  lines  and  the  sale  of  light 
and  power  current  in  suburban  districts  have  not  proved 
profitable.  Trolley  rollers,  and  not  wheels,  are  used  as 
current  collectors. 
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THE  DUSSELDORF-KREFELD  STREET  RAILWAY 

This  is  one  of  the  most  extensive  interurban  electric  rail- 
ways in  Germany,  and  for  this  reason  should  be  mentioned 
in  this  article.  As,  however,  an  excellent  article  on  this 
road  was  published  in  the  Street  Railway  Journal  for 
August,  1899,  a  brief  description  will  suffice  here.  The 
road  is  22  km  in  length,  is  standard  gage  and  was  built  to 
develop  some  real  estate,  according  to  a  common  Ameri- 
can practice.  The  maximum  grade  is  2.\  per  cent  and  600- 
volt  direct  current  is  employed,  with  floating  accumulator 
sub-stations. 

The  company  was  not  permitted  to  install  overhead 
wires  in  the  city  of  Diisseldorf,  and  therefore  had  to  build 
800  m  of  conduit  and  equip  all  motor  cars  with  plows,  al- 
though the  city  itself  operates  a  trolley  line  in  the  same 
section  of  the  city,  but,  then,  that  is  a  different  proposition. 
As  the  illustration  shows,  rollers  are  used  instead  of  trolley 
wheels.  The  double-truck  cars,  which  measure  12.4  111 
over  all,  attain  a  speed  of  60  km  per  hour  and  are  equipped 
with  two-roller  trolleys,  while  the  single-truck  cars  have 


OVERHEAD  WIRING  ACROSS  LIFT  BRIDGE,  DUISBURG 


only  one  roller,  because  they  are  used  for  local  traffic  and 
run  more  slowly.  The  motors  are  mounted  directly  on  the 
axles  without  the  use  of  springs,  and  each  is  of  60-hp  ca- 
pacity. The  road  transports  considerable  freight  and  was 
built  by  Siemens  &  Halske. 

the  suspended  railway  at  elbekffldbarmen 

This  road,  a  view  of  which  is  published  herewith,  is 
familiar  to  most  engineers  through  articles  which  appeared 
in  the  technical  papers,  including  the  Street  Railway 
Journal,  a  year  or  a  year  and  a  half  ago.  The  plan,  as  will 
be  remembered,  was  to  suspend  the  cars  from  one  single 
rail,  without  any  side  guides  or  supports,  so  that  in  going 
around  curves  the  centrifugal  force  would  force  the  cars  to 
assume  an  inclined  position.  As  built,  the  cars  seat  thirty 
persons  each,  and  there  is  standing  room  for  twenty  more. 
There  are  two  trucks,  being  8  m  apart  from  center  to  cen- 
ter, on  each  car.  A  Westinghouse  air  brake  and  a  hand 
brake  are  used,  which  brake  on  to  the  tops  of  the  traction 
wheels.  Two  electrical  methods  are  also  used  for  braking 
purposes.  The  inventors  of  the  system  claim  that  the  cars 
cannot  be  derailed,  because  the  supporting  hook  embraces 
the  track  from  below,  leaving  a  free  space  of  only  7  mm,  so 


that  the  wheel  cannot  jump  off.  If,  however,  there  should 
be  an  obstruction  on  the  track,  even  if  only  the  head  of  a 
rivet,  there  is  some  doubt  as  to  the  practical  value  of  this 
derailment  argument. 

Only  about  7.5  km  of  the  originally  planned  total  of  13 
km  of  line  is  in  operation,  and  up  to  date,  a  year  and  a  half 
after  the  line  was  opened,  only  single  motor  cars,  weighing 
loaded  16  tons,  have  been  run.  The  speed  of  the  cars  is 
only  20  km  to  22  km,  although  the  inventors  claim  that 
with  this  system  greater  speed  can  be  secured  than  by  any 
other  method  on  account  of  the  ease  with  which  curves  can 
be  traversed.  The  writer  doubts  this,  especially  as  it  has 
not  been  borne  out  by  one  and  a  half  years'  operation. 

The  road  follows  for  the  greater  part  the  course  of  the 
Wupper  River,  which  is  from  15  m  to  40  m  in  width,  and 
along  its  shores  the  pillars  of  the  elevated  structure  are  set. 
The  numerous  curves  have  nearly  all  a  radius  of  90  m,  but 


limmattal  strassenbahn 


there  is  one  of  30  m  and  one  of  only  8  m.  The  switching 
construction  is  highly  interesting,  but  is  not  considered 
safe  by  the  authorities,  so  that  only  empty  cars  are  allowed 
to  use  it.  For  this  reason  there  is  no  turnout  on  the  line 
although  one  would  have  been  desirable.  In  view  of  these 
conditions  no  branch  lines  are  possible. 

The  writer  does  not  believe  that  any  more  such  roads 
will  be  permitted  within  cities,  because  pedestrians  would 
not  be  protected  from  water  and  oil  dripping  from  the  sys- 
tem, no  part  of  which  is  water-tight.  The  ordinary  elevated 
construction  is  certainly  more  desirable  and  less  noisy.  It 
may  be  more  expensive,  but  it  is  much  more  efficient.  The 
suspended  railway  has  the  further  disadvantage  that  trains 
cannot  easily  be  run  from  it  into  an  underground  road,  as 
might  be  desirable  within  city  limits. 

THE  WANNSEE  ROAD 

This  interesting  railway  has  also  been  described  in  the 
Street  Railway  Journal  of  August,  1899,  but  it 'comes 
within  the  scope  of  this  article,  and  in  order  to  make 
the  record  complete  its  main  features  must  be  mentioned. 
The  road  is  owned  by  the  State  of  Prussia  and  was  for- 
merly operated  entirely  by  steam.    It  extends  from  Berlin 
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to  Wannsee,  a  distance  of  about  12  km,  and  is  a  part  of  the 
Berlin-Potsdam  railway,  the  latter  place  being  the  resi- 
dence of  the  Emperor.  Siemens  &  Halske  obtained  permis- 
sion a  few  years  ago  to  equip  one  train  on  the  road  with 
electric  power,  and  it  has  been  in  satisfactory  operation 
ever  since.  It  consists  of  ten  cars,  weighing  without  a  load 
193  tons  and  loaded  210  tons.  The  first  and  last  cars  are 
motor  cars.   Each  motor  car  has  three  axles,  so  that  there 


tons.  The  distances  and  running  time  between  stations 
are  as  follows: 

1.9  km   Running  time,  y/2  min. 

2.78   "   "  "     aYz  " 

2.17   "   "  "  4 

2.38   "   "  "     4  " 

2  74   "   "  "     4'A  " 

11.98  "   "       "  20K  " 


THREE-PHASE  LOCOMOTIVE,  BURGDORF-THUN  RAILWAY 
STANSSTAD-ENGELBERG  THREE-PHASE  LOCOMOTIVE 
LOCOMOTIVE,  JUNGFRAU  RAILWAY 

are  a  total  of  six  motors,  which  are  mounted  directly  on 
the  axle  without  gears  and  have  a  maximum  capacity  of 
about  125  hp  each.  The  maximum  speed  is  55  km  per  hour. 
The  acceleration  at  the  start  up  to  40  km  is  .18  m  per  sec- 
ond. One  motor  car  is  equipped  with  a  steam  boiler  for 
heating  the  train;  that  car  weighs  33  tons,  the  other  30 


TRUCK  OF  THE  GORNERGRAT  LOCOMOTIVE 
LOCOMOTIVE,  BURGDORF-THUN  RAILWAY 
STANSSTAD-ENGELBERG  ELECTRIC  LOCOMOTIVE 

The  maximum  current  consumption  of  the  train  is  1200 
amps.  A  motor,  with  its  axle  and  wheels,  weighs  3000  kg. 
At  the  start  both  motor  cars  work  in  series,  but  as  soon  as 
a  speed  of  40  km  is  reached  the  rear  motor  car  is  cut  out  of 
the  circuit.  A  third  rail  is  used.  The  installation  is  in  con- 
stant operation. 
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SWITZERLAND 

It  is  unfortunate  that  the  Swiss  authorities  require  so 
long  a  time  for  the  compilation  of  their  yearly  railway  sta- 
tistics, because  data  about  these  roads  become  available 
in  printed  form  only  from  one  to  two  years  after  the  events 
have  taken  place.  If  the  Swiss  statistics  for  1900  were  in 
existence  this  comparatively  small  land  would  make  a  far 
better  showing  with  its  highly  interesting  railways  than  is 
possible  in  the  article  which  follows,  as  the  author  has  at 
his  disposal  figures  only  up  to  the  close  of  1899. 

Regardless  of  this,  however,  the  development  of  the 
electric  railways  of  Switzerland  presents  a  remarkable 
picture,  and  this  development  has  taken  place  under  con- 
ditions which  differ  materially  from  those  existing  in  other 
countries.  The  chief  reason  for  this  is  the  situation  and 
topography  of  the  country,  far  away  from  the  coal  districts, 
and  including  the  romantic  mountain  ranges  where  few 
industries  have  been  developed  on  a  large  scale.  The  one 
is  a  direct  outcome  of  the  other.   On  account  of  the  high 


francs  for  a  trip  of  10  km,  there  is  still  an  enormous  sav- 
ing to  the  tourist.  Many  persons  also  arc  enabled  to  enjoy 
such  tours  only  through  these  means,  and  a  large  part  of 
the  electrical  railways  of  Switzerland  are  mountain  rail- 
ways. 

At  the  close  of  1899  nine  cable  roads  were  operated  elec- 
trically, their  total  length  being  10.21  km.  The  longest 
was  3.63  km  (on  the  Stanserhorn)  and  the  shortest  the 
Zurich  mountain  road,  being  .17  km  in  length.  These  fig- 
ures, as  well  as  those  given  elsewhere  in  this  article,  unless 
otherwise  stated,  represent  the  streets  covered  and  not  the 
length  of  single  track.  The  steepest  grade  is  that  of  63  per 
cent  on  the  Stanserhorn  road. 

The  greater  part  of  the  electrically  operated  roads  are 
found  within  the  cities.  Statistics  show  that  at  the  close  of 
1899  there  were  twenty-three  such  roads,  having  a  total 
length  of  154.18  km.  This  figure  shows  that  there  are  no 


CROSSING  OF  THREE-PHASE  LINE  AND  DIRECT-CURRENT  LINE  ON  STANSSTAD- 
ENGELBERG  RAILWAY,  PROTECTIVE  NETTING  AROUND  BARE  FEEDER  WIRE 


AARAU-SCHOFTLAND,  DIRECT-CURRENT  RAILWAY 


price  for  eoal  attempts  were  made  many  years  ago  to  util- 
ize the  powerful  and  numerous  water-powers  of  the  coun- 
try for  the  generation  of  electricity.  As  water-powers,  how- 
ever, are  not  always  as  conveniently  located  as  steam  plants 
may  be,  alternating  and  three-phase  currents  have  been 
used  for  long-distance  transmission,  and  to  an  extent 
which  is  simply  astounding.  Another  important  factor  in 
the  electrical  development  of  the  country  has  been  that  it 
contains  two  very  progressive  electrical  concerns — the 
Oerlikon  Maschinen  Fabrik,  of  Zurich,  and  Brown-,  Boveri 
&  Company,  of  Baden,  Switzerland. 

To  offset  the  small  number  of  ordinary  manufacturing 
establishments  and  the  resultant  scarcity  of  freight  service, 
there  is  the  enormous  tourist  traffic,  which  is  equaled  by 
that  in  no  other  country  in  the  world.  And  these  tourists 
have  money  to  spend — large  amounts  of  it — and  it  is  im- 
material to  them  how  much  they  have  to  pay  for  a  short 
ride  so  long  as  they  have  an  opportunity  to  go  where  they 
wish.  This,  however,  is  somewhat  counteracted  by  the 
fact  that  this  traffic  extends  over  only  about  one-half  of 
the  year,  as  there  is  almost  no  traffic  during  the  winter. 
Even  if  the  fare  charged  is  5  francs  for  a  3-km  trip  or  18 


long  street  railways,  which  is  explained  by  the  fact  that 
most  of  the  cities  are  not  very  large  and  are  crowded  into 
valleys  which  are  surrounded  byhigh  and  steep  mountains. 
The  largest  connected  electric  railway  system  is  that  of 
Geneva,  and  it  is  at  the  same  time  the  only  one  on  which 
a  gage  different  from  1  m  is  used,  namely,  1.445-m  (or  4  ft. 
8i  ins.).  All  other  Swiss  electric  railways  have  a  gage  of  1 
m.  The  older  part  of  the  Geneva  railway,  which  has  a  total 
length  of  15.36  km,  was  operated  in  1899  with  horses,  steam 
and  electricity  and  has  a  1.445-m  gage.  The  new  construc- 
tion, which  was  at  once  equipped  electrically,  has  a  i-m 
gage  and  is  5.15  km  in  length.  The  next  in  extent  is  that  of 
Zurich,  which  belongs  to  the  city  and  is  19.1 1  km  in  length; 
10.91  km  are  operated  electrically,  while  the  remainder  was 
operated  with  horses  and  has  a  gage  of  1.445  m-  This  was 
at  the  close  of  1899,  and  it  is  quite  probable  that  electricity 
has  been  introduced  since  that  time. 

Besides  these  roads,  there  are  three  other  lines  near  Zu- 
rich which  have  a  total  length  of  10.99  km,  so  that  the  total 
Zurich  railway  system  had  a  length  of  30.10  km  at  the  close 
of  1899. 

Basel  has  a  system  of  street  railways  11.41  km  in  length, 
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Lausanne  13.91  km,  and,  besides  these,  there  are  five  other 
cities  having  railway  systems  of  from  10  km  to  11  km  in 
length,  while  all  others  are  smaller  in  extent. 

One  remarkable  feature  about  the  Swiss  street  railways 
is  the  long  life  of  the  franchises  as  compared  with  condi- 
tions prevalent  in  other  European  countries.  Some  of  them 


POWER  STATION 


ON  THE  KANDER  FOR  THE 
THREE  PHASE  RAILWAY 


BURGDORF-THUN 


extend  to  1950  and  a  few  even  to  1975.  In  Germany,  the 
longest  time  is  fifty  years,  while  in  most  cases,  especially 
in  large  cities,  it  is  considerably  less.  Under  such  condi- 
tions a  sensible  financial  plan,  especially  in  regard  to  a 
sinking  fund,  can  be  carried  into  effect. 

The  total  length  of  all  Swiss  tramways  at  the  close  of 
1899  amounted  to  175.82  km,  of  which  154.18  km,  or  88 
per  cent,  are  operated  electrically.  This  is 
a  large  percentage  for  European  condi- 
tions, especially  in  view  of  the  fact  that  the 
figures  were  compiled  two  years  ago,  and 
the  percentage  is  probably  larger  at  the 
present  time. 

Nearly  every  road  is  single  track,  and 
only  the  two  roads  of  Basel  and  Zurich, 
which  are  11  km  and  19  km  in  length,  re- 
spectively, have  about  one-half  of  the  sys- 
tem double-tracked  (5  km  and  10  km,  re- 
spectively). Geneva  has  only  8.7  km  of 
double  track  on  a  system  which  is  20  km  in 
length. 

Except  perhaps  for  the  extensive  use  of 
turbines  for  the  generation  of  electricity, 
the  writer  finds  nothing  which  differs  ma- 
terially from  current  practice,  unless  it  be 
the  extensive  telephone  wire  protection,  as 
shown  in  the  illustrations,  and  the  three- 
phase  railway  at  Lugano. 

THE  ELECTRIC  RACK  ROAD  ON 
THE  GORNERGRAT 

A  great  many  difficulties  had  to  be  over- 
come before  this  interesting  road  was 
finally  completed.  In  1890  the  franchise 
was  granted,  and  only  during  the  summer 
of  1896  was  the  work  on  the  road  actually 
begun.  The  road  starts  at  Zermatt  at  an 
elevation  1607  m  above  the  sea  level,  then 
passes  over  a  24-m  iron  bridge  spanning  a  rivulet, 
and  then  by  means  of  many  double  curves  and  a 
maximum  grade  of  20  per  cent  it  ascends  the  "Gorner- 
grat."  The  curves  represent  30  per  cent  of  the  total 
length,  which  is  9.2  km.  There  are  three  intermediate 
stations,  which  are  from  2.5  km  to  3  km  distant  from  each 
other.  These  stations  are  located  1607  m,  1772  m,  2213  m 
and  2585  m  above  the  sea  level,  and  the  terminal  station  on 


the  Gornergrat  is  3020  m  above  the  sea  level.  At  the  time 
of  its  construction  it  was  the  highest  road  in  Europe.  The 
following  comparative  table  may  be  of  interest: 

Height  at 
Height  at  Terminal 
united  states                    Starting  Point  Station. 
Pike's  Peak  Railroad  (Colorado)   2,015  m  4,260  m 

SWITZERLAND 

Vitznau-Rigi  road   437  "  L750  " 

Arth-Rigi  road    421  "  i,7SO  " 

Pilatus  road    441  "  2,066  " 

Monte  Generoso  road   277  "  1,639  " 

Wengernalp  road   890  "  2,064  " 

Schynigeplatte  road    587  "  1,970  " 

Glyon-Naye  road    689  "  L972  " 

Rothhorn  road    570  "  2,252  " 

Gornergrat  road    1,607  "  3,020  " 

It  goes  almost  without  saying  that  the  most  difficult  en- 
gineering problems  had  to  be  solved  in  the  building  of  this 
road.  As  an  example  the  following  may  serve:  The  en- 
tire roadbed  was  cut  out  of  solid  rock  or  is  built  on  pro- 
jections, and  in  driving  a  shaft  only  .35  m  in  depth  for 
blasting  purposes  sometimes  thirty  chisels  were  broken. 
Tests  show  that  the  rock  offered  a  resistance  of  2070  kg 
per  square  centimeter.  The  work  was  normal  up  to  a  height 
of  2700  m,  but  when  greater  altitudes  were  reached  the 
workmen  could  not  work  continuously  owing  to  the  so- 
called  "mountain  sickness."  During  the  two  years  of  build- 
ing a  total  of  2400  workmen  were  employed.  The  illustra- 
tions show  two  portions  of  the  road,  one  being  a  section  of 
a  tunnel  and  the  other  a  place  where  the  road  passes  along 
the  side  of  the  mountain.   The  smallest  radius  is  80  m;  the 


Transformer  Station  and  Apparatus 
Transformer  Station  with  Automatic 
Circuit  Breakers 

BURGDORF-THUN  EQUIPMENT 


Generators  in  Station,  Kander 
Motor  and  Trail  Car,  Making  a  Complete  Train 


gage  is  1  m.  On  a  base  having  a  width  of  3.6  m  a  layer  of 
broken  stone  to  a  depth  of  .3  m  and  a  width  of  3.2  m  has 
been  laid.  The  tunnels  are  3.8  m  wide  and  4.5  m  above  the 
head  of  the  rails.  To  gain  some  idea  as  to  the  cost  of  trans- 
porting material  over  the  high  altitudes  without  the  use  of 
railways,  it  might  be  stated  that  a  cubic  meter  of  building 
sand  costs  62  francs  at  the  lowest  tunnel  mouth. 

On  this  road  Vignole,  or  T-rail,  weighing  20.6  kg  per 
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meter,  100  mm  high,  90  mm  width  at  hase,  46  mm  width  of 
head  and  8  mm  width  of  web  was  used.  There  is  only  one 
80-m  radius  curve,  which  simplifies  the  construction.  The 
rack  between  the  rails  is  of  the  Abt  type  and  can  sustain  a 
pressure  on  the  teeth  of  6000  kg.  As  the  speed  is  only  7 
km  per  hour,  the  outer  rails  at  curves  are  not  raised. 

The  locomotive  weighs  10.5  tons  and  is  equipped  with 
two  three-phase  motors,  each  of  90-hp  maximum  at  a  speed 
of  800  r.  p.  m.  and  500  volts.  Double-reduction  gearing 
transmits  the  power  of  each  motor  independently  to  the 
rack-driving  wheel,  the  ratio  being  1  :  12.  The  constant 
speed  for  the  up  and  down  trips  is  7  km  per  hour.  The 
locomotive  is  equipped  with  two  spindle  brakes,  the  one 
operating  on  the  left  braking  surfaces  of  the  two  rack- 
driving-  wheels  and  the  other  on  the  two  right  surfaces. 


to  increase  the  tractive  weight  of  the  locomotive,  the  cars 
have  a  truck  at  one  end  only;  the  other  end  rests  on  the 
locomotive  by  means  of  extension  sills.  A  fully  loaded 
train  weighs  28  metric  tons  (locomotive,  10.5  tons;  two 
cars,  9.2  tons;  110  persons,  8.3  tons;  total,  28  tons).  Such 
a  train  requires  180  hp,  90  hp  for  each  motor. 

As  the  efficiencies  of  the  motors  are  9]  per  cent,  the  trol- 
ley line  85  per  cent  (average),  the  transformers  96  per  cent, 
the  feeders  95  per  cent  (minimum)  and  the  generators  92 
per  cent,  the  turbine  must  furnish  255  hp  for  each  train, 
and  for  two  trains  running  at  one  time  510  hp. 

The  station  is  situated  2  km  from  the  lower  terminal 
station  and  contains  three  units  of  250  hp  each,  consisting 
of  Girard  high-pressure  turbines  with  horizontal  shaft  and 
a  speed  of  400  r.  p.  m  direct-connected  to  the  three-phase 


BURGDORF-THUN  THREE-PHASE  RAILWAY — TURNOUT  AND  OVERHEAD  WIRING  FOR  THREE  TRACKS 


There  is  also  an  electric  brake,  which  is  brought  into  play 
either  by  the  motorman  or  automatically  as  soon  as  the 
7-km  speed  is  exceeded.  The  locomotive  has  two  running 
axles.  The  motors  are  of  the  asynchronous,  three-phase 
type  with  wound  armatures  and  collector  rings,  and  are  ar- 
ranged for  the  insertion  of  a  resistance  into  the  armature 
circuit.  They  start  under  full  load.  The  motors  have  six 
poles,  and  with  40  p.  p.  s.  the  speed  is  800  r.  p.  m.  There 
is  a  double  set  of  bow  trolleys,  so  as  to  avoid  interruptions 
at  switching  points. 

The  best  brake  is  the  three-phase  motor  itself,  which  at 
once  acts  as  a  generator  during  the  descent  as  soon  as  the 
7-km  speed  is  exceeded.  In  this  way  a  considerable  amount 
of  current  is  sent  back  over  the  line. 

A  closed  passenger  car  holds  sixty  people,  an  open  car 
fifty  people,  so  that  a  maximum  of  110  persons  can  be 
transported  at  one  time.   On  account  of  the  simplicity,  and 


generators  by  means  of  elastic  couplings.  There  are  also 
two  direct-current  generators,  which  serve  as  exciters, 
driven  by  separate  small  turbines  to  reduce  the  speed  vari- 
ations. The  twelve-pole  revolving  magnetic  field  is  made  ot 
cast  steel,  and  at  400  r.  p.  in.  the  number  of  periods  is  40. 
Current  is  generated  at  5400  volts. 

Three  feeders  lead  to  the  transformers,  located  at  2  km,  5 
km  and  8  km  from  the  lower  terminal,  which  are  of  180  kw 
each,  and  which  reduce  the  voltage  from  5400  volts  to  540 
volts.  The  trolley  wires  are  8  mm  in  diameter  and  are  sus- 
pended from  cross-wires  25  m  in  length.  The  rails  are 
joined  by  means  of  Chicago  rail-bonds  and  form  the  third 
conductor.  The  contact  circuit  is  provided  with  air  switches 
at  all  turnouts  and  stations.  The  one  row  of  poles  carries  a 
telephone  circuit  along  the  entire  distance. 

It  took  only  four  weeks'  time  to  install  all  the  electrical 
and  hydraulic  machinery,  inclusive  of  the  pressure-pipe 
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lines,  which  is  certainly  a  remarkable  performance  in  view 
of  the  difficult  conditions  and  great  altitudes.  The  electrical 
station  and  line  equipment  was  furnished  by  Brown,  Boveri 
&  Company,  of  Baden,  Switzerland. 

The  fare  charged  is  very  high,  as  might  be  expected  on 
such  tourist  roads,  which  only  do  business  during  a  short 
period  each  year.  A  single  trip  of  10  km  costs  12  francs 
and  an  excursion  ticket  costs  18  francs.  Five  trips  in  each 
direction  are  made  daily  during  the  season. 

BURGDORF-THUN  ELECTRIC  RAILWAY 

This  road  is  the  longest  of  the  four  Swiss  three-phase 
railways,  being  40  km  in  length,  and  was  opened  in  July, 
1899.  As  this  road  has  also  been  described  in  the  Street 
Railway  Journal  (December,  1899),  a  Iew  °f  tne  main 
features  only  will  be  mentioned.  The  maximum  grade  is 
2.5  per  cent  and  the  gage  is  standard,  i.  e.,  1435  m.  The 
minimum  radius  is  250  m.  There  are  fifteen  stations,  be- 
ing a  minimum  distance  of  1.23  km  and  a  maximum  dis- 
tance of  4.27  km  apart.  Thirty-six  per  cent  of  the  entire 
length  of  the  road  is  on  curves.  The  standard  trains  have 
a  weight  of  56  tons,  but  sometimes  trains  weighing  112 
tons  are  run.   The  maximum  speed  is  36  km  per  hour. 

The  water-power  plant  is  on  the  Kander,  10  km  distant 
from  the  Thun  end  of  the  road.  The  voltage  is  16,000, 
which  is  reduced  to  750  volts  for  use  on  the  line. 

From  the  Kander  central  station  to  Thun  the  high-ten- 
sion wires  are  carried  on  built-up  iron  poles,  which  are 
from  45  m  to  50  m  apart  and  are  set  in  concrete. 

There  are  fourteen  transformers,  located  at  an  average 
distance  of  3  km  apart,  the  maximum  being  3.4  km  and  the 
minimum  2.4  km.  Each  transformer  is  enclosed  in  an  iron 
box  casing  and  has  a  maximum  capacity  of  450  kw,  which 
corresponds  to  the  load  of  a  double  train.  The  windings  are 
connected  in  star  fashion.  The  so-called  hum  lightning 
arresters  are  used,  having  a  spark  distance  of  18  mm.  The 
wire  leading  to  the  track  also  serves  as  an  earth  connection 
of  the  transformer  casing. 

The  trolley  wires  are  8  mm  in  diameter  and  are  run  in 
zigzag  fashion,  so  that  the  bow-trolley  contact  wears  evenly 
along  its  entire  length.  The  wires  are  suspended  5.2  m 
above  the  tracks  and  have  a  sag  of  35  cm,  so  that  the  low- 
est point  is  4.85  m  above  the  tracks  except  in  the  tunnels. 
As  the  cars  carry  four  trolleys,  one  for  each  leg  at  each 
end  of  the  car,  insulated  sections  can  be  introduced  at  the 
overhead  switches  without  interrupting  the  car  circuits. 
There  are  two  two-axle  locomotives,  six  four-axle  motor 


trailer  up  a  2.5  per  cent  grade,  the  trailer  seating  an  addi- 
tional sixty  to  seventy  people. 

A  special  form  of  bow-trolley  frame,  as  shown  in  the  en- 
gravings, was  adopted  because  each  collector  had  to  collect 
as  high  as  150  amps.  The  frames  are  constructed  of  gas 
pipe,  steel  wires  being  used  for  diagonal  braces.  The  con- 
tact piece  can  be  turned  with  ease  and  has  a  triangular 
shape  (Greek  delta), one  face  of  which  always  bears  against 
the  wire.   The  life  of  the  contact  piece  is  about  4000  km. 


! 


H'j  " 


CONTROLLER  FOR  MOTOR  CARS,  BURGDORF-THUN  RAILWAY 

The  locomotive  is  equipped  with  two  motors,  150  hp, 
750  volts,  300  r.  p.  m.,  one  resistance,  two  controllers,  four 
contact  frames,  one  18  kw,  750-100  volts  transformer  for 
lighting  and  heating,  one  lightning  arrester,  one  air  com- 
pressor driven  by  a  4-hp  100-volt  motor,  two  500-amp 
ammeters  and  one  complete  switchboard.  The  wheel  base 
is  3.14  m.  the  length  over  all  7.8  m,  diameter  of  driving- 
wheels  1230  mm,  weight  (empty)  29.6  tons,  weight  of  elec- 
trical equipment  10  tons,  weight  of  one  motor  4  tons. 

The  motor  cars  have  front  and  rear  platforms.  Each  of 
the  four  axles  is  driven  by  a  60-hp  750-volt  motor  by  means 
of  gearing.  The  Westinghouse  air  brake  is  driven  by  a  4- 
hp  joo-volt  motor,  receiving  its  current  from  a  small  18- 


RESISTANCE  FOR  MOTOR  CARS,  BURGDORF-THUN  RAILWAY 

cars,  seven  trailers  for  passenger  traffic,  three  combination 
mail  and  freight  cars,  with  twenty  seats  for  passengers,  and 
several  freight  cars.  The  locomotives  are  used  principally 
for  the  transportation  of  freight.  Their  speed  is  18  km 
per  hour,  which,  by  changing  the  gearing,  can  be  increased 
to  36  km  for  the  transportation  of  passengers.  At  a  speed 
of  18  km  a  locomotive  can  draw  a  load  of  100  tons,  in  ad- 
dition to  its  own  weight,  up  a  2.5  per  cent  grade.  At  36 
km  50  tons  can  be  drawn.  The  motor  cars  will  seat  sixty- 
six  persons,  and  can  draw  at  a  speed  of  36  km  a  20-ton 


RESISTANCE  FOR  TWO  90-HP  MOTORS,  GORNERGRAT  RAILWAY 

kw  750  volt  to  ioo  volt  transformer  which  is  located  under 
the  car.  The  same  transformer  also  furnishes  current  for 
lighting  and  heating  the  car.  The  wheel  base  of  the  truck 
is  2.2  m  and  the  distance  between  the  king-pins  is  9.5  m. 
The  mean  duration  of  a  maximum  load  on  a  transformer  is 
about  ten  minutes.  On  account  of  this  small  demand  the 
transformers  are  built  very  light.  At  no  load  the  energy 
loss  of  the  transformers  is  2.5  kw,  the  maximum  drop  of 
pressure  10  per  cent.  At  present  only  five  trains  are  op- 
erated on  the  line  at  anv  time. 
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The  cost  of  the  electrical  installation,  exclusive  of  the 


central  station,  was  as  follows: 

Thirty-eight  kilometer  high-tension  circuits  from  Thun 
to  Burgdorf,  inclusive  of  branch  circuits  to  the  four- 
teen transformers   F. 140,000 

Trolley  line  and  track  return,  inclusive  of  6-km  double 
track  at  switches,  including  feeders,  poles,  insulators, 

wires,  switches,  lightning  protectors,  and  erection....  350,000 

Fourteen  450-kw  transformers,  inclusive  of  small  trans- 
former houses    160,000 

Station  lighting  and  repair  shops   20,000 

Electric  equipment  of  rolling  i.tock,  i.  e.,  six  motor  cars, 

two  locomotives,  lighting  and  heating  of  cars   235,000 

Reserve  parts   30,000 


Total   F.935,000 


The  fare  for  the  entire  40-km  trip  is  2.05  francs  and  2.90 
francs  (for  two  classes)  and  3.30  francs  and  4.60  francs,  re- 
spectively, for  the  excursion  trip. 

The  entire  electrical  equipment  was  furnished  by  Brown, 
Boveri  &  Company,  of  Baden,  Switzerland. 


Bgar397Sn  MonchWOS*  Station  Junqfrau'tl66m 


SKETCH  SHOWING  COURSE  OF  JUNGFRAU  RAILWAY 


Accidents  due  to  the  use  of  high-tension  three-phase  and 
trolley  three-phase  currents  have  not  been  reported  up  to 
the  present  time,  and  it  would  appear  as  if  the  danger  on 
the  high-tension  circuits  may  be  absolutely  removed  by 
the  exercise  of  care. 

STANSSTAD-ENGELBERG  ELECTRIC  RAILWAY 

This  installation  differs  materially  from  the  Gornergrat 
railway  in  having  considerable  freight  traffic  and  also  be- 
cause of  the  entire  length  of.  22.3  km  only  1.5  km  is  rack 


construction.  Some  particulars  of  the  Stansstad  line 
were  published  in  the  Street  Railway  Journal  for  Jan- 
uary, 1899,  but  the  line  has  now  been  in  operation  for  over 
three  years,  and  a  brief  review  of  its  construction  and  pres- 
ent methods  of  operation  will  be  of  interest. 

The  road  was  begun  in  T897  and  has  several  iron  bridges 


but  no  tunnels,  as  is  the  case  on  the  Gornergrat  railway.  As 
the  track  construction  of  the  latter  road  has  been  minutely 
described  it  is  not  necessary  to  do  so  again  in  this  case. 


DIAGRAM  SHOWING  TUNNEL  AT  LAUTERBRUNNEN 


Mention  should  lie  made,  however,  of  a  roarlwav  draw- 
bridge shown  herewith  which  is  only  2  ft.  above  the  level 
of  the  roadbed  and  was  necessary  to  keep  the  dust  of  the 
road  out  of  the  rack.  The  bridge  is  generally  down,  and 
only  when  a  train  approaches  it  is  opened  by  hand.  This 
requires  one  minute. 


£>tr<xt  Railway  JuurnuL 


CROSS  SECTION  OF  TRACK  ON  SIDE 
OF  MOUNTAIN,  STANSSTAD-ENGELBERG 

The  rails  used  are  of  the  Vignole  type,  are  10.5  m  long, 
weigh  30  kg  per  meter  and  are  laid  on  metal  ties,  there  be- 
ing eleven  for  each  rail.  The  rack  weighs  52  kg  per  meter. 
The  smallest  radius  is  50  m. 

The  station  could  fortunately  be  located  near  the  1.5  km 
rack  section,  that  is,  near  the  point  of  greatest  power  con- 
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sumption.  In  consequence  most  of  the  current  is  generated 
at  the  same  pressure  as  is  used  on  the  trolley  wires,  namely, 
750  volts,  three-phase,  and  only  for  the  last  third  of  the 
railway  is  the  current  transmitted  at  high  potential  (5300 
volts).  This  is  accomplished  by  three  single-phase  trans- 
formers, each  of  30-kw  capacity.  The  central  station  is 
situated  4.3  km  from  one  end  of  the  road  and  18  km  from 
the  other. 

Water-power  is  the  prime  mover.  Several  sources  of 
water  supply  are  brought  together  in  a  tooo  cu.  m  basin, 
and  from  there  are  led  through  a  300-mm  pipe  line  1634 
m  in  length  to  the  station,  where  this  great  fall  is  util- 
ized. There  is  room  *n  the  station  for  three  generators, 
each  coupled  directly  to  a  turbine,  the  shafts  being  hori- 
zontal. Each  three-phase  unit  has  a  capacity  of  180  hp. 
Two  machines  were  installed  at  first.  Their  speed  is  650 
r.  p.  m.,  and  each  generator  is  excited  by  a  small  12-hp  ex- 
citer. Great  care  has  been  exercised  in  devising  means  to 
keep  the  speed  of  the  turbines  constant. 
Exciters  and  generators  work  in  parallel, 
and  the  several  sets  are  connected  to  com- 
mon bus-bars,  one  of  which  is  connected 
to  the  rails,  and  to  the  other  two  the  trolley 
wires  are  connected  through  two-pole 
switches. 

The  two  trolley  wires  are  7.5  mm  in 
diameter,  are  suspended  4.5  m  high  and 
are  carried  by  poles  6  m  in  length.  By 
means  of  section  insulators  the  entire  road 
is  divided  into  five  sections,  which  may  be 
fed  independently.  The  ri-km  high-ten- 
sion line  consists  of  two  3.5-mm  wires, 
which  are  carried  by  separate  iron  poles  8 
in  high.  The  latter  are  placed  80  cm  away 
from  the  trolley  poles  and  are  anchored 
toward  the  outside.  At  all  streets,  as  well 
as  telephone  crossings,  the  high-tension 
wires  are  surrounded  by  a  completely 
closed  wire  netting,  as  shown  in  the  illus- 
trations. 

Fastened  to  the  top  of  the  poles  is  a  tele- 
phone line  which  runs  along  the  entire 
road.  It  consists  of  2-mm  silicon  bronze 
wire,  and  is  transposed  every  100  m  so  as 
to  eliminate  the  induction  of  the  railway 
current.  The  high-tension  line  is  protected 
by  means  of  horn  lightning  arresters  and 
the  trolley  line  by  Westinghouse  arresters. 

The  rolling  stock  consists  of  three  loco- 
motives and  seven  motor  cars.  The  latter 
are  four-axle  cars,  14  m  long,  weighing  14  tons,  seating 
forty-six  persons  and  having  baggage  room  in  addition. 
The  forward  truck  carries  two  three-phase  motors,  each  of 
35  hp  at  750  volts  and  480  r.  p.  m.,  and  each  weighing  960 
kg.  They  are  mounted  on  springs  and  have  a  single-re- 
duction gear  which  runs  in  oil.  The  rear  truck  has  a  gear 
brake  which  is  operated  from  the  rear  platform.  There  is, 
furthermore,  a  hand  shoe  brake  which  operates  on  all  eight 
wheels. 

The  current  is  collected  by  two  double  bow  trolleys  which 
are  mounted  on  spring  supports  on  top  of  the  car.  The 
maximum  speed  is  20  km  per  hour,  which  may  be  cut 
down  by  means  of  resistances.  For  lighting,  the  trolley 
pressure  is  reduced  to  100  volts  by  a  transformer  located 
in  the  baggage  room.  For  heating,  there  are  fourteen  heat- 
ers, seven  being  connected  in  series  between  the  trolley 
wire  and  the  rail. 

The  locomotives  are  constructed  to  be  able  to  draw  a 
fully  loaded  15-ton  motor  car  up  hill  or  brake  it  going 


down  hill  along  the  1.5-km  rack  section,  which  has  a  25  per 
cent  maximum  grade,  at  a  speed  of  5  km;  also  to  haul 
two  20-ton  freight  cars  up  a  5  per  cent  maximum  grade  on 
the  ordinary  track  at  a  speed  of  1 1.5  km.  Each  is  equipped 
with  two  three-phase  motors,  each  of  75-hp  capacity  at  650 
r.  p.  m.,  and  connected  by  separate  gear-wheels  having  V- 
shaped  teeth  to  a  common  pinion,  which  in  turn  drives  an 
auxiliary  axle.  From  this  the  motion  is  transferred  by  two 
symmetrically  arranged  pinions  to  the  gear-wheel  driving 
axle.  This  latter  is  hollow  and  is  sleeved  around  the  crank 
axle,  which  transmits  the  motion  to  the  axie  of  the  ordinary 
driving-wheels. 

When  on  the  rack  section  the  motors  drive  the  gear- 
wheel driving  axle  only,  while  the  adhesion  axles  run  idle 
and  only  serve  as  supports,  while  on  the  adhesion  section, 
by  a  friction  coupling,  the  motors  are  connected  to  the  or- 
dinary wheels  and  the  gear-wheel  mechanism  runs  idle.  In 
running  down  grade  the  motors  brake  automatically  by  be- 


Iligh-Tension  Switching  Apparatus  Power  Station      Mountain  Curve,  Jungirau  Railway 
t  Lauterbrunnen  Exterior  of  Power  Station  at  Lauterbrunnen 

Interior  Power  Station  at  Lauterbrunnen 

VIEWS  OF  JUNGFRAU  RAILWAY  EQUIPMENT 

ing  turned  into  generators  as  soon  as  the  speed  exceeds 
the  normal  by  4  per  cent. 

A  motor  car  is  capable  of  drawing  a  trailer  weighing  10 
tons  (i.  e.,  a  total  of  26  tons)  up  a  2.3  per  cent  grade  at  a 
speed  of  20  km  per  hour.  As  soon  as  the  grade  reaches 
5  per  cent  the  trailer  is  dropped.  The  16-ton  car  on  such 
a  grade  requires  from  80  hp  to  90  hp.  As  soon  as  the  car 
reaches  the  rack  section  the  locomotive  comes  up  from  be- 
hind, but  is  not  coupled  to  it,  so  that  independent  braking 
is  possible  in  case  the  car  and  locomotive  should  separate. 
The  power  required  to  push  the  car  up  the  25  per  cent 
grade  is,  for  a  total  load  of  26  tons  and  a  speed  of  5  km, 
about  150  hp.  After  reaching  the  top  the  motor  car  con- 
tinues alone  until  the  terminal  station  is  reached.  In  going 
down  hill  the  locomotive  and  motor  car,  having  a  total 
weight  of  28  tons,  send  about  75  hp  back  into  the  line.  The 
efficiency  of  the  generators  and  turbines  in  the  power  house 
is  65.2  per  cent  when  the  load  is  normal  and  69.2  per  cent 
at  a  maximum  load,  which  is  a  verv  creditable  showing. 
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During  the  height  of  the  season,  ten  to  eleven  trains 
are  run  daily.  The  fare  for  a  single  trip  is  2.25  francs  and 
4.25  francs  (two  classes)  and  3.70  francs  and  7  francs  for 
a  return  trip,  the  distance  being  22.3  km.  The  electrical  in- 
stallation was  furnished  by  Brown,  Boveri  &  Company,  of 
Baden,  Switzerland. 

THE  JUNGFRAU  MOUNTAIN  RAILWAY 

A  third  and  highly  interesting  mountain  rack  railway 
operated  by  three-phase  current  is  the  Jungfrau  railway. 
This  road  has  also  been  briefly  described  in  these  pages, 
but  further  particulars  are  of  interest.  The  road  has  its 
starting  point  at  the  "Kleine  Scheidegg,"  situated  2064  m 
above  the  sea  level,  and  runs  along  the  edge  of  the  moun- 


I?! — Lightning  arrester. 
Mx  M2 — Motors  for  locomotive. 
M3— Motor  for  air  blast. 
Ui— Main  switches. 
Ui — Switches  for  air-blast  motor. 
Ai  Aa — Ampere  meter  and  resistance. 
A;! — Ampere  meter  for  air-blast  motor. 
GE — Direct-connected  motor. 
W — Resistance  for  the  motors  on  locomotive. 
V— Voltmeter  and  resistance. 

RN — Resistance  for  field  of  direct-connected  motor. 
B — Fuses. 

CS — Method  of  contact. 
DIAGRAM  OF  CONNECTIONS  FOR  JUNGFRAU  LOCOMOTIVE 

tain  2.015  km,  including  an  87-m  tunnel.  It  will  then 
traverse  a  10.185-km  tunnel  (2  km  of  which  lias  been  com- 
pleted), at  the  end  of  which  the  line  will  terminate,  reaching 
an  altitude  of  4093  m.  After1  leaving  the  train,  passengers 
will  be  elevated  through  a  distance  of  73  m  by  means  of  a 
lift  up  to  the  summit  of  the  mountain,  4166  111  above  the  sea 
level.  The  grade  will  be  25  per  cent  along  the  entire  road, 
with  the  exception  of  a  3.56-km  section,  which  will  be  a 
67  per  cent  grade.   There  are  three  branches  to  the  10.815- 


km  main  tunnel,  which  will  terminate  in  the  open  air, always 
at  intermediate  stations,  in  order  to  give  the  travelers  an 
opportunity  to  get  a  view  of  the  wonderful  scenery. 

The  construction  of  the  tunnel  is  very  interesting  from 
an  engineering  standpoint,  but  would  consume  too  much 
space  to  describe  in  detail  in  this  article.  It  is  interesting, 
however,  to  note  that  during  the  construction  of  the  tunnel 
three-phase  current  is  used  for  traction  and  power  pur- 
poses to  quite  an  extent.  The  motors  receive  the  current 
direct  from  the  trolley  line,  which  carries  550  volts  and 
which  always  follows  the  workmen.  Fifteen,  20  and  30 
hp  three-phase  continuous-current  transformers  are  used 
for  rock  drills  and  a  12-hp  three-phase  motor  for  a  venti- 
lator. There  is  also  a  550-volt  to  200-volt  transformer 
for  heating  purposes,  furnishing  current  for  the  snow 
melter.  The  tunnel  is  3.7  m  in  width,  is  4.35  m  in  height 
and  has  a  cross  section  of  14.6  sq.  m. 

Great  care  is  taken  in  the  construction  of  the  roadbed 
and  the  laying  of  the  rails,  because  repairs  at  such  altitudes 
and  in  a  tunnel  are  very  costly. 

Vignole  T-rails  10.5  m  in  length,  100  mm  high,  90  mm 
wide  at  the  base,  46  mm  wide  at  the  head  and  weighing 
20.6  kg  per  meter  are  employed.  The  rails  are  laid  on  pris- 
matically  shaped  ties  weighing  37  kg  and  closed  at  the  two 
ends.  They  are  1.80  m  long  and  are  .5  m  apart  at  the  rail- 
joints  and  1  m  apart  at  other  places.  The  gage  is  1  m,  but 
is  2  mm  more  at  150-m  and  200-m  curves  and  4  mm  more 
at  the  100-m  curves. 

The  Strub  rack  system  has  a  broad  surface  at  the  top, 
which  may  be  embraced  by  a  clamp  fastened  to  the  car  for 
braking  purposes.  The  rack  weighs  34  kg  per  meter.  The 
complete  superstructure  weighs  125  kg  per  meter.  The 
smallest  radius  in  the  open  air  is  100  m,  in  the  tunnel  200 
m  and  at  switching  points  80  m. 

The  power  station  at  Lauterbrunnen  covers  an  area  of 
617  sq.  m.  The  turbine  installation  may  be  divided  into 
three  groups:  The  first  consists  of  two  Girard  double  tur- 
bines with  the  following  data: 

Fall,  35  m. 

Quantity  of  water,  1430  liters  per  second. 
Capacity,  500  hp. 
Revolutions,  380. 

Each  turbine  has  a  fly-wheel  weighing  6000  kg  and  hav- 
ing a  peripheral  speed  of  40  m.  The  second  group  consists 
of  two  horizontal  radial  turbines  with  the  following  data : 

Fall,  35  m. 

Quantity  of  water,  71  liters  per  second. 
Capacity,  25  hp. 
Revolutions,  700. 

The  third  group  consists  of  two  Francis  turbines: 
Fall,  32.5  m. 

Quantity  of  water,  2640  liters  per  second. 
Capacity,  800  hp. 
Revolutions,  380. 

The  turbines  are  connected  to  the  generators  by  means 
of  special  couplings.  They  consist  of  two  plates  connected 
together  by  means  of  an  elastic  coupling  in  such  a  way 
that  small  variations  in  the  location  of  turbine  and  genera- 
tor shafts  are  equalized  without  disturbing  the  smooth  op- 
eration in  any  way.  Furthermore,  this  coupling  serves  as 
a  good  insulation  between  turbine  and  generator,  which  is 
very  desirable  in  this  mountainous  country,  where  thunder- 
storms are  so  frequent. 

There  are  three  groups  of  generators,  namely,  two  of  500 
hp,  two  of  25  hp,  direct  current,  and  three  of  800  hp.  The 
alternating-current  machines  are  of  the  inductor  type,  have 
stationary  windings  and  rotating  magnetic  fields,  which 
consist  of  a  rotating  cast-steel  cylinder  with  two  rings,  each 
carrying  six  poles.  At  380  r.  p.  m.  the  generators  furnish 
7000  volts  at  38  p.  p.  s.  At  normal  speed  and  load  the 


700 

generators  have  an  efficiency  of  about  94  per  cent,  inclusive 

of  the  excitation,  the  load  being  a  non-inductive  resistance. 

The  drop  in  pressure  at  uniform  speed  and  excitation  from 

no  load  to  full  load  is: 

With  cos.  *  =  1.0  10  per  cent. 

With  cos.  *  —  0.8  20  per  cent. 

In  order  to  retain  the  pressure  at  7000  volts  with  uni- 
form speed  the  excitation  must  be  increased  20  per  cent 
between  no  load  and  a  non-conductive  full  load,  and  if  the 
latter  consists  of  an  inductive  resistance  (cos  <£=  0.8)  the 
excitation  must  be  raised  50  per  cent  of  the  maximum  ex- 
citation. 

For  lighting  the  station  the  pressure  is  transformed  from 
7000  volts  to  86  volts.  One  village  is  lighted  by  means  of 
the  current  generated  at  this  station.  The  resistance  seen  in 
front  of  the  switchboard  in  the  illustration  serves  for  heat- 
ing the  station. 

Outside  of  the  tunnel  the  high-tension  feeders  are  sup- 
ported by  12-m  wooden  poles  30  m  apart,  which  also  carry 
the  testing  and  signal  wires.  The  poles  are  embedded  in 
concrete  to  a  depth  of  from  1^  m  to  2  m.  The  circuit  con- 
sists of  three  7.5  mm  hard-drawn  copper  wires,  which  are 
suspended  on  triple-petticoat  porcelain  insulators.  Along 
the  first  portion  of  the  tunnel  the  insulators  are  arranged 
as  shown  in  the  illustration,  being  cemented  into  the  tunnel 
wall.  After  the  2.88  km  point  is  reached  the  wires  are  car- 
ried in  a  cable. 

At  all  stations  two  transformers  are  located,  reducing  the 
pressure  from  7000  volts  to  500  volts.  The  three  iron  cores 
arranged  concentrically  over  the  primary  and  secondary 
coils  are  placed  in  a  vertical  position  next  to  each  other 
and  are  covered  on  top  and  bottom  by  plates  of  laminated 
iron.  The  loss  at  full  and  overload  is  3  per  cent.  The  pri- 
mary coils  and  secondary  coils  are  each  connected  in 
parallel.  Another  transformer,  reducing  the  pressure  from 
7000  volts  to  200  volts,  is  used  for  lighting  purposes. 

The  trolley  wires,  of  hard-drawn  copper,  are  9  mm  in 
diameter  and  are  suspended  on  6  mm  steel  wires  4  m  above 
the  top  of  the  rails.  In  the  tunnel  the  steel  wires  are  carried 
on  insulators  which  are  attached  to  insulators  cemented 
into  the  tunnel  wall.  The  rails  serve  as  conductors  for  one 
phase,  and  are  therefore  connected  by  7-111111  rail-bonds 
and  cross-connected  every  90  m. 

The  rolling  stock  consists  of  five  locomotives,  ten  pas- 
senger cars  and  two  freight  cars.  The  locomotive  in  reality 
forms  the  rear  truck  of  the  motor  car,  but  can  also  be  used 
without  the  latter.  The  sills  of  the  motor  car  are  extended 
to  the  center  of  the  locomotive,  where  they  are  suspended 
by  springs  on  spring  supports. 

Three  independent  brakes  insure  safety  during  the  car's 
descent.  There  is,  furthermore,  a  device  fastened  to  the 
upper  running  axle  which  can  be  made  to  grip  the  upper 
portion  of  the  rack,  which  is  designed  expressly  for  this 
purpose,  and  the  gear-wheel  is  thus  prevented  from  leaving 
the  teeth  of  the  rack. 

Two  of  the  brakes  are  ordinary  spindle  shoe  brakes  and 
one  is  an  automatic  speed  brake,  which  is  operated  by 
means  of  a  centrifugal  device.  If  the  hand  brakes  are  ap- 
plied for  a  considerable  distance  the  shoes  are  cooled  by 
means  of  water.  The  diagram  plainly  shows  the  method  of 
connections,  which  will  be  referred  to  later.  The  locomotive 
is  equipped  with  two  six-pole  three-phase  motors,  which,  at 
a  pressure  of  from  450  volts  to  550  volts  at  750  r.  p.  m. 
and  38  periods,  have  a  normal  capacity  of  120  hp  each. 
The  motor  casing  is  of  cast  iron.  The  weight  of  the  motor 
is  2100  kg.  After  three  hours'  running  the  temperature  of 
no  part  of  the  motor  exceeds  25  degs.  C. 

The  no-load  current  for  each  motor  at  500  volts  is  25 
amps,  the  no-load  watt  consumption  is  4200  watts.  At  120 
hp,  the  efficiency  is  92  per  cent  and  the  slip  1.5  per  cent. 
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The  maximum  current,  i.  e.,  at  short  circuit  at  500  volts,  is 
800  amps.  This  gives  a  maximum  torque  of  360  kg  per  me- 
ter. The  field  and  armature  windings  are  connected  in  star 
fashion.  The  two  ends  of  the  rotating  winding  are  con- 
nected to  two  collector  rings,  while  the  third  end  is  con- 
nected directly  to  the  iron  wheels  and  thus  to  the  rails.  The 
current  is  collected  from  the  rings  by  means  of  carbon 
brushes.  The  main  dimensions  of  the  motor  are  as  follows: 
Diameter  of  core,  600  mm;  air  distance,  1.2  mm;  thickness 
of  iron,  240  mm;  outer  diameter  of  iron,  870  mm.  The  mo- 
tors transmit  their  power  by  means  of  a  gear-wheel  with 
inclined  teeth  to  an  intermediate  gear  having  a  diameter 
of  1058  mm.  The  second  transmission  begins  here,  so  that 
the  total  ratio  becomes  1:  12.66  and  gives  the  locomotive 
a  normal  speed  of  7.7  km. 

To  the  forward  motor  is  coupled  a  continuous-current 
six-pole  dynamo,  which  generates  150  amps  and  25  volts  at 
a  speed  of  700  r.  p.  m.  This  serves  for  the  excitation  of  the 
motors  during  the  descent,  thus  turning  the  motors  into 
generators. 

The  resistances  are  divided  for  each  motor  and  each 
phase  into  eight  sections,  which  are  connected  to  the  eight 
segments  on  the  controller.  They  have  a  total  weight  of 
138  kg.  To  cool  the  coils,  a  small  three-phase  current  mo- 
tor driving  a  ventilator  displacing  60  cu.  m,  of  air  per  min- 
ute has  been  installed.  This  motor  can  be  connected  either 
to  the  trolley  line  direct  or  to  the  induced  current  in  the 
motor,  which  has  a  pressure  of  about  200  volts. 

There  are  two  types  of  passenger  cars,  one  which  has  but 
a  single  truck  at  one  end,  while  the  other  end  rests  on  the 
locomotive,  and  the  other  type  equipped  with  two  axles 
like  ordinary  motor  cars.  Strange  to  say,  the  former  type 
is  termed  "motor  car"  in  Switzerland,  while  the  latter  is 
called  "trailer,"  although  the  fqrmer  is  a  most  helpless 
vehicle  without  the  locomotive.  The  locomotive  is  always 
at  the  lower  end  of"  the  train.  The  make-up  of  a  train  is 
usually  a  locomotive,  a  motor  car  and  a  trailer,  seating  a 
total  of  eighty  passengers. 

Each  freight  car  weighs  2.6  tons  and  can  transport  a  load 
of  8  tons.  Its  loading  surface  is  4  m  x  2  m  =  8  sq.  m  and 
the  wheel  base  is  2.2  m.  The  cars  are  specially  equipped 
for  the  transportation  of  long  logs. 

On  account  of  its  high  altitude,  there  are  but  few  days  on 
which  the  summit  presents  a  clear  view  of  the  surrounding 
country,  which  alone  tempts  the  tourists  to  use  the  road. 
The  traffic  is  therefore  concentrated  in  a  very  short  time 
when  the  rush  is  very  great.  At  this  time  eight  trains  are 
run  every  day.  A  special  sliding  contact  is  used  which  does 
not  have  to  be  reversed  at  the  end  of  the  trip  and  which  is 
concaved  to  give  a  broad  surface  of  contact.  The  electrical 
equipment  was  furnished  by  the  Oerlikon  Company,  of 
Zurich,  with  the  exception  of  two  of  the  locomotives,  which 
were  supplied  by  Brown,  Boveri  &  Co.  The  illustrations 
published  are  those  of  Oerliken  locomotives. 

FRANCE 

The  electric  railway  industry  began  to  make  rapid  strides 
in  France  in  1896.  For  the  information  contained  in  this 
series  of  articles,  so  far  as  it  relates  to  European  countries 
outside  of  Germany,  the  writer  has  been  dependent  on 
statistics  and  communications  from  the  railway  companies 
themselves  or  the  builders  of  the  roads. 

Very  complete  statistics  regarding  French  street  rail- 
ways fortunately  appeared  in  France  a  short  time  ago,  and 
were  prepared  by  the  secretary  of  the  French  Street  Rail- 
way Association,  who  presents  in  his  preface  many  inter- 
esting facts  regarding  French  railways,  and  which  are 
equally  applicable  to  the  conditions  prevalent  in  other 
countries.  The  French  law  of  1880  carefully  classified  all 
transportation  systems  for  purposes  of  regulation  and  de- 
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fined  the  attitude  of  the  government  toward  them.  The 
term  tramways  is  here  used  officially  to  designate  not  only 
street  railways,  but  also  certain  classes  of  interurban  steam 
railroads  which  connect  small  cities  and  villages  and  trav- 
erse territory  which  is  not  inhabited.  Up  to  the  end  of 
1900,  4223  km  of  such  lines  had  been  authorized.  Of  this 
number,  the  latter  class  of  steam  roads  represented  2488 
km  of  the  total,  while  the  actual  city  street  railways  were 
only  1735  km  in  length. 


MULTIPLE  UNIT  TRAIN  ON  THE  WESTERN   RAILWAY  OF  FRANCE 

In  1886  mechanical  traction  for  tramwa'ys  was  not  men- 
tioned in  the  statistics.  In  1887,  of  the  total  720  km  of  rail- 
ways, 158  km  were  operated  by  steam.  In  1890  the  first 
electric  road  was  put  in  operation.  It  extended  from 
Montferrand  to  Royat,  was  7  km  in  length  and  cost  the 
enormous  sum  of  293,000  francs  per  kilometer.  In  1893 
the  second  electric  road,  from  Lyon  to  Sainte  Foy,  was  put 
in  operation  with  not  quite  3  km  of  track.  In  the  same 
year  another  5-km  road  received  a  franchise.  In  1895  a 
25-km  electric  road  was  put  in  operation,  and  in  addition 
five  smaller  roads,  making  a  total  of  34  km  in  length.  Since 
then  the  progress  has  been  so  rapid  that  the  writer  must 
refer  to  the  table  below,  which  gives  the  state  of  the  in- 
dustry up  to  the  close  of  1900. 

Referring  to  the  table,  it  should  be  stated  that,  legally, 
the  tramways  are  subdivided  into  several  groups,  which 
must  be  referred  to,  because  the  present  statistics  are  ar- 
ranged on  this  basis:  (A)  tramways  for  passengers  and 
freight,  with  and  without  the  state's  guarantee;  (B)  tram- 
ways for  passengers,  baggage  and  parcels  express;  (C) 
tramwavs  for  passengers  only.  According  to  German  and 
American  methods  of  nomenclature,  the  first  and  a  good 
part  of  the  second  class  of  roads  would  not  be  termed 
tramwavs  in  anv  sense.  To  make  the  table  complete,  how- 
ever, all  varieties  of  roads  are  enumerated  under  their  re- 
spective classes. 

The  table  shows  that  at  the  close  of  1900  there  were  but 
very  few  horse  car  lines  remaining,  namely,  only  5  per  cent 
of  the  total  length,  while  electric  roads  represent  about 
one-quarter  of  all  the  tramways.  The  electric  roads  are  of 
many  types,  including  trolley,  conduit,  contact-button  and 
accumulators,  and  the  last  three  systems  are  in  more  ex- 
tended use  in  France  than  any  other  European  country. 
Every  possible  obstacle  has  been  placed  in  the  way  of  the 
trolley,  the  argument  being  a  desire  to  preserve  the  beauty 
of  the  streets  and  insure  safety.  For  this  reason,  probably, 
electric  roads  have  not  made  such  rapid  strides  in  France 


as  in  Germany.  We  find  only  788  km  of  roads  on  which 
electricity  is  the  only  motive  power.  On  611  km  electricity, 
steam  and  horses  are  used  in  conjunction.    The  "all- 
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electric"  roads  probably  represent  about  1100  km  at  the 
close  of  1900. 

Of  all  systems,  the  trolley  is  most  extensively  used  ;  there 


PARIS  ORLEANS  RAILWAY,  SECTION  OF  THE  QUAI^D'ORSAY  LINE 


being  100  roads  in  forty-eight  departments.  The  con- 
duit (cauiveau  in  France)  is  used  by  five  roads,  the  surface- 
contact  system  (Diatto,  Claret  and  Vedovelli)  on  eight,  ac- 
cumulators on  six,  compressed  air  on  seven,  steam  on 
eighty-six  and  horses  on  twelve. 

Mr.  Fuster  remarks  in  his  report  that  one  result  of  this 
policy  has  been  that  when  the  trolley  had  finally  to  come 
in  the  various  cities  the  roads  were  in  large  part  equipped 
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by  foreign  companies,  who  established  agencies  in  France 
for  this  purpose. 

What  French  managers  themselves  think  about  the  ad- 
vantages of  electricity  for  railway  service  may  be  gathered 
from  a  speech  by  the  president  of  the  French  Street  Rail- 
way Association  at  a  recent  banquet  of  the  International 
Street  Railway  Association.  He  said:  "The  progress  of 
the  electric  railway  is  the  best  means  of  ameliorating  the 
miserable  situation  within  the  interior  of  cities  caused  by 
the  growing  numbers  of  industrial  workers  who  have  to 
find  their  homes  near  their  place  of  work.  The  concentra- 
tion of  population  in  large  cities,  which  has  been  a  charac- 
teristic of  recent  years,  has  been  produced  largely  by  the 
steam  railroads,  whose  influence  on  population  has  been 
centripetal  in  its  results ;  but  the  modern  street  railway  has 
a  centrifugal  effect,  and  its  extension  will  enormously  re- 
duce the  great  danger  of  congestion  within  cities." 

Regarding  French  street  railway  finances,  Mr.  Fuster 
also  presents  some  instructive  figures,  which  are  not  given 


Mr.  Fuster  regards  this  enormously  high  coefficient  as 
very  serious,  believing  that  it  shows  either  that  the  operating 
costs  during  1900  were  too  high  or  that  the  recent  regula- 
tions imposed  on  the  railway  companies  by  the  government 
in  regard  to  a  prescribed  minimum  pay  and  maximum  hours 
of  labor  for  employees  are  too  stringent.  The  latter  is  a 
more  probable  cause.  The  net  profits  during  the  Exposi- 
tion year  (1900)  of  the  Paris  roads  was  on  the  average  not 
more  than  9000  francs  per  kilometer.  The  dividends  paid 
on  the  invested  capital  were  as  follows  : 

1890-1899  1900 

Class  B   2.5  per  cent.  .9  per  cent. 

Class  C — Seine  Department   3.7      "  4.9  " 

"     "    Other  provinces   5.8      "  4.0  " 

"    "    Total   4.8      "  4.3 

Class  B  and  Class  C  together   44      "  3.6  " 

Of  the  tw*enty-one  of  the  largest  roads  in  France,  the 
stock  of  only  six  was  quoted  above  par  on  the  Exchange 
on  June  30,  1900.  They  were  roads  whose  gross  re- 
ceipts were  equal  to  from  23  per  cent  to  46  per  cent  of  their 


TERMINAL  STATION  OF  TOULON  LINE 


here  because  they  relate  to  all  tramways  and  the  electric 
earnings  are  not  separated  from  the  others.  But  the  con- 
clusion may  be  derived  from  them  that  the  financial  results 
of  the  street  railways  in  France  have  not  been  encouraging 
and  the  net  return  has  been  below  the  legal  interest  rate. 
The  following  table  shows  the  percentages  of  operating 
expenses  to  receipts  of  the  division  C,  that  is,  of  the  actual, 
street  railways: 

Per  Cent  Operating  Expenses  to  Receipts  of  French 
Tramways 
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capital  stock.  According  to  Fuster,  the  cause  of  this  con- 
dition is  the  rapacity  of  the  municipalities,  who  no  sooner 
secure  one  concession  than  they  demand  another,  and  the 
unfortunate  wording  of  the  French  law,  which  puts  these 
operating  companies  practically  at  the  mercy  of  the  local 
authorities.  A  few  instances  will  suffice.  The  property  of 
any  street  railway  company  in  France  can  be  condemned 
and  purchased  by  the  local  authorities  if  authorized  by 
popular  vote.  No  company  can  refuse  to  build  an  exten- 
sion to  its  system  should  the  same  be  desired  by  the  au- 
thorities, even  if  the  company  proves  that  such  a  line  would 
be  unprofitable.  A  number  of  roads  have  been  compelled 
to  erect  their  own  power  stations,  although  they  could  pur- 
chase current  more  reasonably  elsewhere,  solely  that  the 
station  would  revert  to  the  city  free  of  cost  after  the  expira- 
tion of  the  franchise.  When  a  street  was  to  be  widened  the 
railway  company  was  ordered  to  build  a  line  through  it,  so 
that  the  company  should  pay  all  or  most  of  the  cost  of  the 
proposed  improvement. 

This  extortion  is  not  confined  to  the  cities,  but  is  prac- 
ticed by  the  state  as  well.  It  obliges  the  companies  to  give 
free  transportation  to  its  postal  and  telegraph  officials,  as 
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well  as  to  soldiers,  and  the  condition  has  actually  been 
reached  where  all  French  telephone  lines  and  return  cir- 
cuits are  built  at  the  expense  of  the  street  railway  com- 
panies. A  street  railway,  on  the  other  hand,  unlike  a  mer- 
chant, cannot  re-establish  its  equilibrium  after  a  deficit  has 
been  discovered  by  raising  prices,  so  that,  while  nothing 
can  be  done  to  increase  the  income,  more  severe  conditions 
are  being  constantly  imposed.  The  payment  to  the  state 
includes  the  ordinary  taxes,  as  on  real  estate,  doors  and 
windows,  patent  taxes,  rental  for  the  use  of  streets,  ticket 
and  stamp  boxes.  Furthermore,  the  company  defrays  part 
of  the  expenses  for  the  maintenance  of  the  highways  and 
pays  for  the  telephone  return  circuits  out  of  its  own  treas- 
ury, although  these  would  be  required  whether  the  railway 
existed  or  not,  on  account  of  the  other  electrical  circuits 
which  are  being  constantly  erected.  To  the  cities  the  com- 
pany must  pay  a  percentage  of  the  gross  receipts  and  a 
graduated  percentage  of  the  net  profits.  The  cities  fre- 
quently designate  the  materials  to  be  used  for  construction 
and  repairs.  Then  there  is  the  free  transportation  of  offi- 
cial employees,  which  are  very  numerous  in  France,  some- 
times the  free  lighting  of  the  streets  and  always  the  main- 
tenance of  street  pavements.  For  example:  The  largest 
company  of  Paris,  the  Cie  Generale  des  Omnibus  de  Paris 
(cars  and  omnibuses),  paid  in  1899  for  each  of  its  34,000 
shares  162  francs  to  the  state  and  city  before  the  stock- 
holders received  a  dividend.  The  other  imposts  amounted 
to  1.8  centimes  per  passenger,  or  10  per  cent  of  the  gross 
receipts,  which  amounted  to  1.2  francs  per  car  kilometer. 
Very  "constant,"  Mr.  Fuster  calls  one  city,  which  also 
demands  6  per  cent  to  7  per  cent  of  the  gross  receipts,  but 


PARIS-ORLEANS  ROAD— LOCOMOTIVE  WHICH  HAULS  TRAINS  FOR 
A  DISTANCE  OF  3.8  KM  FROM  THE  QUAI  D'  ORSAY 
TO  THE  CENTER  OF  THE  CITY 


is  willing  to  wait  for  payment  until  the  dividend  reaches 
the  same  amount. 

Recently  a  number  of  cities  governed  by  Socialists  have 
prescribed  to  the  railway  companies  a  maximum  working 
day  of  ten  hours,  minimum  wages  of  5  francs  and  a  pay- 
ment of  an  additional  6  per  cent  of  the  wages  into  the  em- 
ployees' insurance  fund.  This  has  increased  the  expenses 
of  a  prominent  Paris  street  railway  30  per  cent. 

The  conditions  here  described  naturally  undermine  the 
financial  foundations  of  street  railways,  so  that  the  latter 
are  forced  to  look  for  some  means  to  relieve  oppression 


rather  than  to  improve  traffic  facilities.  The  writer  has 
entered  rather  minutely  into  these  conditions  because  they 
apply  not  only  to  France,  but  more  or  less  to  all  of  Europe. 

In  France,  as  in  other  countries,  the  most  interesting 
electric  railways  are  to  be  found  in  the  capital.  The  situa- 
tion in  Paris  is  well  described  in  a  report  by  City  Engineer 
Kortz,  of  Vienna,  from  which  the  following  facts  are  taken: 

A  large  part  of  the  traffic  of  Paris  is  cared  for  by  omni- 
buses and  the  remainder  by  the  tramways.   The  Paris  omni- 


MULTIPLE  UNIT  TRAIN  ON  THE   NEW  FRENCH  WESTERN  RAILWAY 
BETWEEN  PARIS  AND  VERSAILLES 


bus  continues  to  flourish  because  the  government  will  not 
permit  trolley  lines  within  the  city  limits,  and  imposes 
financial  and  other  conditions  that  serve  to  prohibit  the 
building  of  electric  lines.  In  the  suburbs,  a  complete  net- 
work of  trolleys  has  been  established,  and  only  on  the 
most  frequented  streets  of  Paris  are  there  conduit  and  ac- 
cumulator cars,  because  it  is  only  on  such  thoroughfares 
that  the  patronage  will  support  them. 

There  is  a  working  agreement  between  the  100  lines  of 
omnibuses  and  tramways,  although  they  belong  to  dif- 
ferent companies.  The  rate  of  fare  within  the  city  limits  is 
uniformly  15  cents  on  the  top  of  the  bus  or  car,  and  30 
cents  within  the  cars  or  on  platforms,  with  the  privilege  of 
a  single  transfer  ticket.  The  routes  are  arranged  so  that 
a  single  transfer  will  enable  a  passenger  to  travel  from  any 
point  in  the  city  to  any  other  at  a  maximum  fare  of  30 
cents. 

(  )ne  of  the  largest  concerns  is  the  Compagnic  Generale 
des  Omnibus,  which  operates  eighty-one  lines — forty-five 
omnibus  and  thirty-six  tramway  routes.  The  railway  sys- 
tem includes  244  km  of  track,  and  the  omnibus  routes  are 
305  km  in  length. 

The  omnibus  traffic  of  Paris  has  been  very  thoroughly 
developed,  especially  along  those  thoroughfares  from  the 
Madelaine  to  the  Place  de  la  Republique,  where  no  street 
railways  have  been  built.  Here  traffic  starts  at  7  a.  m. 
and  lasts  until  12:30  a.  m.,  and  the  headway  between 
buses  is  from  three  to  ten  minutes.  Between  the  hours 
of  8  a.  111.  and  9  a.  m.  and  6  p.  m.  and  7  p.  111.  there  is  much 
crowding  at  the  terminal  and  transfer  stations,  and  fre- 
quently ioo  persons  wait  patiently  half  an  hour  for  seats. 
In  order  to  avoid  confusion,  the  passengers,  as  they  arrive 
at  these  depots,  are  given  cards  bearing  numbers  (differ- 
ently colored  cards  being  used  for  each  line) ,  and  when  a 
number  is  called  by  the  conductor  the  person  holding  the 
card  bearing  it  will  be  assigned  to  a  seat.  Only  as  many 
numbers  are  called  as  there  are  empty  seats  in  the  bus. 
Persons  who  have  transfer  tickets  are  assigned  seats  in 
like  manner.  A  regulation  compels  each  car  and  bus  to 
start  from  the  terminal  stations  with  at  least  four  empty 
seats,  thus  leaving  a  few  seats  for  passengers  who  intend 
to  board  the  vehicle  at  other  points  on  the  route.  The 
new  buses  hold  forty  persons,  sixteen  inside  and  twenty 
on  top  and  four  on  the  rear  platform. 
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The  tramways  of  Paris  represent  probably  the  greatest 
variety  in  design  and  equipment  to  be  found  in  any  city 
of  the  world.  There  are  a  large  number  of  horse  cars, 
many  ordinary  steam  locomotives,  steam  wagons  of  Ro- 
wan, the  Serpollet  automobile  system,  the  tireless  locomo- 
tive of  Lamm-Frang,  the  compressed-air  locomotive  of 
Mekarski,  electric  accumulator  cars,  overhead  trolley 
cars,  the  underground  conduit  and  the  surface  contact 
systems,  and,  finally,  the  electric  cable  drive.  The  horse 
cars  are  now  being  superseded  by  electric  cars. 

Overhead  trolley  lines  are  only  permitted  outside  the 
city  limits  at  present,  and  the  regulations  are  very  strin- 
gent. The  gage  must  be  1.44  m  ;  the  width  of  the  vehicle 
must  not  exceed  2  m,  and  the  maximum  height  above  rails 
must  not  be  more  than  4.6  m.    On  double-track  lines,  the 


proved  by  the  city.  Where  there  are  seats  on  top  of  the  car 
a  roof  and  a  glass  front  must  be  provided  to  protect  the 
passengers  from  the  elements. 

The  company  is  required  to  pay  each  year  a  certain  tax, 
or  inspection  fee,  for  the  maintenance  of  the  department 
which  supervises  the  transportation  facilities  of  the  city. 
For  the  privilege  of  erecting  waiting  rooms  at  the  terminal 
station  the  company  pays  30  cents  per  car.  No  rental  for 
the  use  of  the  streets  is  mentioned,  but  many  regulations 
regarding  the  treatment  of  employees  are  in  force;  for  in- 
stance, each  employee  receives  ten  days'  vacation  each 
year  with  full  pay,  and  when  performing  periodical  mili- 
tary duties  he  is  paid  by  the  company  the  same  as  if  he 
were  attending  to  business. 

The  following-named  companies  handle  the  principal 
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space  between  two  passing  cars  must  be  at  least  50  cm. 
The  pavement  between  tracks  must  consist  of  stone  or 
wood,  with  concrete  foundation  15  cm  in  thickness  and  ex- 
tending 60  cm  outside  of  the  tracks.  The  street  must  also  be 
paved  between  the  two  sets  of  tracks  and  55  cm  outside  of 
the  outer  rail.  In  laying  rails,  provision  must  be  made  to 
allow  a  space  of  2.6  m  between  the  cars  and  the  sidewalks 
for  the  convenience  of  other  vehicles  wishing  to  turn  out. 

The  railway  company  maintains  and  cleans  the  pave- 
ment between  the  tracks  and  55  cm  on  each  side  of  the  outer 
rail. 

Mechanically  propelled  trains  are  limited  to  two  cars, 
and  their  length  must  not  exceed  25  m.  The  speed  is 
limited  to  20  km  per  hour,  and  at  street  crossings  this  must 
be  reduced  to  16  km.  Every  train  contains  twice  as  many 
second-class  seats  as  first-class.  The  cars  are  heated  in 
winter,  and  the  apparatus  for  this  purpose  must  be  ap- 


traffic  of  Paris  and  vicinity:  Compagnie  Generale  des 
Omnibus,  operating  124  km;  Compagnie  des  Tramways 
de  Paris  et  du  Departement  de  la  Seine,  operating  112  km, 
82  km  of  which  belong  to  the  company ;  Compagnie  Gen- 
erale Parisienne  des  Tramways,  85  km;  Compagnie  des 
Tramways  de  l'Est  Parisien,  136  km;  Compagnie  des 
Chemins  de  fer  Nogentais,  52  km;  Compagnie  Electrique 
des  Tramways  de  la  Rive  Gauche  de  Paris,  43  km.  Sev- 
eral smaller  roads  are  also  operated.  There  are  eleven 
companies  operating  seventy-seven  lines,  fifty-three  of 
which  have  mechanical  equipment. 

The  Compagnie  des  Tramways  de  I 'Est  Parisien  uses  the 
overhead  trolley  outside  of  city  limits  and  the  Diatto  surface- 
contact  system  within  the  city.  The  same  arrangement 
has  been  adopted  by  the  Compagnie  Electrique  des  Tram- 
ways de  la  Rive  Gauche  de  Paris.  The  contact  systems, 
however,  do  not  appear  to  be  reliable.    The  button  which 


June  7,  1902.] 


STREET  RAILWAY  JOURNAL. 


705 


should  drop  down  and  open  the  circuit  after  a  car  passes 
sometimes  becomes  stuck  and  remains  electrified ;  in  this 
way  many  horses  have  been  killed.  Another  serious  objec- 
tion is  the  fact  that  the  pavement  around  the  buttons  wears 
away  after  a  while  and  the  protruding  buttons  greatly 
impede  ordinary  traffic. 

Compressed-air  cars  are  being  rapidly  replaced  by  elec- 
tric equipments.  Electric  accumulator  cars  are  generally 
equipped  with  rapid-charging  batteries.  The  charging  is 
accomplished  at  the  terminal  stations  after  each  trip  and 
requires  from  nine  minutes  to  twelve  minutes.  In  order  to 
avoid  the  objectionable  odors  penetrating  the  interior  of 
the  cars,  and  to  prevent  the  spilling  of  the  acid  on  the  car 
floors,  experiments  are  being  made  with  the  view  of  en- 
tirely enclosing  the  batteries  while  in  service.  Along  the 
sides  of  the  car  glass  windows  have  been  placed  in  front  of 
the  battery  compartment,  and  the  batteries  may  thus  be 
observed  at  any  time.  The  accumulator  cars  arc  equipped 
with  the  Westinghouse  automatic  air  brake.  The  com- 
pressed air  is  carried  in  a  reservoir  on  the  car    The  over- 
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head  and  underground  trolley  cars  arc  equipped  with 
electromagnetic  and  hand  brakes.  Generally,  one  trailer 
is  attached  to  each  motor  car,  but  the  compressed-air  cars 
running  between  Lonore  and  Versailles  and  Lonore  and 
St.  Cloud  often  have  three  or  four  trailers  attached,  so 
that  one  train  has  carrying  capacity  for  200  persons. 

The  Paris  passenger  cars  are  usually  heated  by  means 
of  hot  water  bottles,  which  are  replenished  at  the  terminal 
stations.  The  Compagnie  Generale  des  Omnibus  has 
heated  all  its  horse  cars  and  trailers  since  1898  by  means 
of  the  Fabre  slowly  burning  coal  briquettes.  These  are 
placed  in  sheet-metal  boxes  which  are  so  arranged  that 
air  is  freely  admitted  and  gases  are  emittc-d  through  aper- 
tures in  the  car  body  to  the  outer  air.  The  Rowan  and  Ser- 
pollet  cars  are  heated  by  means  of  exhaust  steam.  On  the 
St.  Germain  road  the  cars  are  heated  by  means  of  ther- 
mophor.  The  Compagnie  Generale  Parisierne  des  Tram- 
ways heats  its  cars  by  circulating  hot  water  through  U- 
shaped  vessels,  arranged  under  the  car  floor,  the  water  be- 
ing heated  by  a  small  stove  carried  under  the  platform. 
This  system  has  been  in  successful  operation  since  1897. 
The  horse  cars  are  generally  lighted  by  petroleum  lamps  ; 


the  Serpollet  automobiles  and  trailers  use  electricity  sup- 
plied by  a  small  storage  battery  beneath  the  steps  and  the 
iorward  platform  of  the  trailer. 

During  the  Paris  Exposition  197  km  of  new  roads  were 
projected,  and  a  part  of  these  are  now  in  operation.  Cars 
on  these  lines  must  be  operated  by  mechanical  means,  but 
compressed  air  is  forbidden  within  the  city  limits.  The 
underrunning  trolley  system  has  been  adopted.  The  con- 
creted conduit  is  not  always  built  directly  under  the  car, 
however;  by  placing  it  at  switches  between  the  lines  very 
wide  conduit  openings  are  avoided.  This  necessitates  the 
use  of  a  shifting  contact-shoe  on  the  motor  car. 

Engineer  Broca,  the  director  of  one  of  the  largest  sys- 
tems, declares  that,  with  the  exception  of  the  overhead 
trolley  system,  which  is  forbidden  within  Paris,  the  storage 
battery  cars  have  been  the  most  economical  to  operate, 
and  that  this  system  pos'sesses  an  advantage  in  being  able 
to  use  existing  tracks  without  alterations.  This  view, 
however,  is  not  shared  by  other  engineers. 

THE  PARIS- VERSAILLES  RAILWAY 

The  mutiple-unit  system  has  been  introduced  by  the  Com- 
pagnie des  Chemins  der  Fer  de  l'Ouest  between  Paris  and 
Versailles.  A  considerable  portion  of  this  road  was  opened 
last  year.  It  is  proposed  to  extend  the  line  through  a 
tunnel  3550  m  long.  There  is  a  constant  grade  from  Paris 
to  Versailles,  but  through  the  tunnel  it  will  not  be  as  great 
as  at  other  points  along  the  line. 

Three  transformer  stations  have  been  established  to  re- 
duce the  current  to  500  volts  from  5000  volts,  at  which  it  is 
generated  by  three-phase  machines  at  the  Monlineaux  cen- 
tral station.  A  third  rail  is  employed,  which  is  placed  be- 
tween the  double  tracks  600  mm  from  the  inner  rail 
and  200  mm  above  it.  The  rails  weigh  46.25  kg  per 
meter,  and  are  18  m  in  length.  They  rest  on  cast- 
iron  supports,  which  are  fastened  to  wooden  insulators. 
These  are  attached  to  the  extended  sleepers  every  3  m  to 
4  m.  The  conducting  rails  are  painted  red,  so  that  they 
may  be  easily  recognized.  The  road  was  equipped  by  the 
Societe  de  Locomotion  Electrique,  which  introduced  some 
methods  that  were  novel  to  European  practice.  The  rails 
were  cut  and  bent,  the  insulating  timbers  cut  and  saturated 
with  insulating  material,  and  the  rail-joints  constructed  in 
a  nearby  workshop.  The  actual  work  of  laying  the  rails 
was  done  by  what  is  described  in  France  as  a  "flying"  shop, 
consisting  of  a  steam  locomotive,  a  45-hp  dynamo,  several 
cars  fitted  with  machines,  lamps,  etc.,  and  twenty-five  rails, 
weighing  21  tons. 

The  power  station  has  a  total  capacity  of  7200  kw,  and 
furnishes  current  for  lighting  depots  and  operating  the 
shops,  pump  works  and  drawbridges,  as  well  as  the  railway 
cars.  The  equipment  includes  six  four-cylinder,  triple- 
expansion  high-pressure  engines  of  1700  hp  each.  The 
fly-wheel  weighs  20  tons  and  is  7100  mm  in  diameter. 
Three  other  tandem  compound  engines  have  fly-wheels 
weighing  25  tons.  These  have  a  diameter  of  6500mm.  There 
are  two  condensers  for  each  machine,  placed  directly  behind 
the  two  cvlinders.  The  dynamos  were  furnished  by  the 
Westinghouse  Company.  The  armature  frame  weighs  38 
tons  and  is  so  arranged  that  repairs  and  inspections  can  be 
made  with  ease.  The  revolving  magnetic  field,  which 
weighs  18  tons,  has  thirty-eight  poles  and  makes  80  r.  p.  m. 

The  5000-volt  three-phase  current  generated  in  this 
stat  ion  is  led  to  three  transformer  stations  by  triple-armored 
cables,  the  insulation  consisting  mainly  of  paper. 

Each  station  has  four  rotary  Thomson-Houston  convert- 
ers of  300  kw  capacity,  each  operating  at  5  r.  p.  m.  Each 
rotary  is  fed  by  three  110-kw  transformers,  connected  in 
delta.   The  rotaries  are  operated  by  motor  generators,  con- 
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sisting  of  an  induction  motor  and  a  40-kw,  500- volt, 80-amp. 
direct-current  generator.  The  speed  is  750  r.  p.  m.  Two  of 
the  transformer  stations  are  furthermore  equipped  with 
three  60-kw  motor  generators,  the  third  with  12-kw  motor 
generators. 

METROPOLITAN  RAILWAY 

The  lines  of  this  system,  which  have  been  described  in 
detail  in  the  Street  Railway  Journal,  will  be  64.7  km 
in  length  when  completed.  This  road  has  no  connection 
with  other  railway  systems,  and  a  uniform  fare  has  been 
adopted.  It  is  owned  by  the  city,  which  has  leased  it  for 
operation  to  a  company  for  a  period  of  ihirty-five  years. 
The  lessee  has  been  obliged  to  furnish  the  rails,  build  the 
roadbed,  cars,  depot  equipment  and  electrical  apparatus. 


The  upper  cables  are  for  the  electric  connection;  the  one  below  is  the  air- 
brake hose;  the  train  coupling  and  train  chains  are  below. 


COUPLING  BETWEEN  CARS  ON  MULTIPLE  UNIT  TRAIN 

The  tunnel  cost  165  million  francs,  and  the  remainder  of 
the  road  about  50  million  francs. 

The  franchise  term  begins  as  soon  as  the  last  section  is 
finished,  which  will  probably  be  in  April,  191 1.  Seven 
years  later  the  city  may  request  that  the  operation  of  the 
road  be  turned  over  to  it,  under  certain  conditions,  and  on 
the  expiration  of  the  franchise  the  entire  property  passes 
into  possession  of  the  city. 

The  third-rail  system  is  here  employed.  Of  the  total  65 
km,  45.5  km  are  in  tunnels,  9.1  km  open  cut  and  10.4  km  on 
viaducts. 

The  station  platforms  are  4  m  in  width  and  75  m  long, 
thus  enabling  trains  of  eight  9-m  cars  to  load  at  one  time. 
The  Vignole  rails  are  15  m  long  and  weigh  52  kg  per  meter. 

The  first  section,  opened  on  July  19,  1900,  between  Porte 
de  Vincennes  and  Porte  Maillot,  10.6  km  long,  has  twenty- 
five  stations  along  this  section,  the  average  distance  between 
them  being  625  m.  This  entire  section,  which  is  the  most 
important  branch  of  the  road,  is  built  in  a  tunnel.  There 
are  no  depots  above  the  street  surface.  Steep  stairways 
lead  to  the  tunnel,  and  are  covered  by  glass  roofs.  The 


platforms  are  located  about  3  rri  below  the  street  surface. 
The  central  station,  located  at  Bercy,  contains  five  1500-kw 
units.  Direct  current  is  generated  for  nearby  sections,  and 
5000-volt  three-phase  current  for  distant  ones,  which  is 
transformed  into  direct  current  at  the  sub-station  in  the 
Place  de  l'Etoile. 

The  headway  between  trains  is  three  minutes.  The  trains 
are  made  up  of  a  motor  car  and  three  to  four  trailers.  The 
stations  are  indicated  by  electric  signals,  which  display  the 
name  of  the  next  station  as  soon  as  one  is  passed.  The  mo- 
tor cars  are  equipped  with  two  Westinghouse  100-hp  mo- 
tors. They  will  seat  thirty  persons,  and  there  is  standing 
room  for  twenty  more.  The  maximum  speed  is  36  km  per 
hour.  The  fare  in  the  first-class  is  25  centimes  and  in  the 
second-class  15  centimes. 

The  city  receives  within  sixty-five  years  33  per  cent  of 
the  gross  receipts  of  the  road.  Should  the  number  of  pas- 
sengers carried  per  year  exceed  140,000,000  this  figure  is 
increased,  according  to  a  scale  agreed  upon.  The  receipt, 
from  Jan.  1  to  April  30,  1901,  amounted  to  2,690,344  francs, 
although  during  three  days  in  January  the  road  was  at  a 
standstill,  on  account  of  a  strike.  At  33  per  cent  the  city 
would  receive  2,660,000  francs  per  year  and  more  than 
7  per  cent  interest  on  the  invested  capital  for  this  first 
section.  The  paid-in  capital  of  the  company  could  draw  an 
interest  of  6  per  cent.  The  other  sections  will  probably  not 
yield  such  good  results  at  the  start.  The  traffic  on  the  main 
section  of  the  road  is  4,200,000  persons  per  kilometer,  as 
compared  with  3,000,000  on  the  London  Underground 
road,  2,800,000  on  the  Berlin  City  road  and  3,150,000  on 
the  Manhattan  Railway  of  New  York.  The  average  receipts 
per  passenger  is  17.3  cents,  the  operating  cost  is  42  per  cent 
of  the  receipts.  The  company,  therefore,  only  retains  25 
per  cent  of  the  gross  returns.  It  is  expected  to  reduce  the 
operating  cost  to  33  per  cent,  as  soon  as  the  new  three- 
phase  power  station  is  in  operation.  The  receipts  of  the 
tramway  and  omnibus  companies  have  been  reduced  1.5 
million  francs  between  Jan.  1  and  April  30,  1901. 

EXTENSION  OF  ORLEANS  RAILWAY 

This  important  steam-railroad  company  desired  to  move 
its  terminal  station  at  Quai  d'Austerlitz  into  the  city,  and 
the  exposition  offered  a  splendid  opportunity  to  accomplish 
this  task.  The  extension  is  3.8  km  in  length,  and  runs 
along  the  Seine  River,  going  around  bridge  supports  in 
curves  of  200  and  150-m  radii.  The  tracks  are  on  the 
same  level  as  the  Seine,  and  ground  water  has  to  be  con- 
tinually pumped  out.  For  450  m  the  extension  is  a  tunnel 
road,  and  a  part  open-cut,  while  the  last  section  is  in  a 
gallery  under  the  pavement,  opened  toward  the  river  front, 
thus  admitting  light. 

The  new  depot  is  an  imposing  structure,  and  contains 
sixteen  tracks,  twelve  having  separate  platforms.  The 
latter  are  connected  with  the  waiting  rooms  by  seventeen 
stairways,  fifteen  elevators,  nine  inclined  platforms  and  two 
traveling  belts  for  freight.  A  hotel  with  350  rooms  is  con- 
nected with  the  depot.  The  traffic  is  very  heavy,  150  trains 
running  daily  between  Austerlitz  and  Ortay. 

The  power  station  contains  two  units,  consisting  of 
1500-hp  engines  and  1000-kw  generators,  producing  three- 
phase  current  at  5500  volts.  The  1500-hp  engines  are  the 
4-cylinders,  triple-expansion  Corliss  type,  and  operates  at  75 
r.  p.  m.  The  fly-wheels  weigh  35  tons  each.  The  1000-kw 
dynamos  are  of  the  A.  T.  B.  type,  with  forty  poles.  They 
will  carry  an  overload  of  25  per  cent  half  an  hour,  and  an 
overload  of  50  per  cent  five  minutes.  The  efficiencies  are 
95  per  cent  at  full  load,  94  per  cent  at  three-quarters  load, 
and  92.5  per  cent  at  one-half  load. 

The  current  is  transformed  to  550  volts  direct  in  two 
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transformer  stations  at  the  terminals.  Each  sub-station  is 
equipped  with  two  250-kw  motor-generators,  six  90-kvv 
stationary  transformers,  two  electric  ventilators  for  the 
transformers,  and  one  storage  battery. 

The  latter  serves  for  traction  purposes,  for  furnishing 
current  to  the  road  at  night,  and  for  lighting  purposes  when 
the  generators  are  shut  down.  Each  sub-station  contains 
260  cells,  capable  of  furnishing  1100  amps.  Each  cell, 
containing  eighteen  positive  and  nineteen  negative  plates, 
weighs  350  kg. 

There  are  eight  locomotives,  similar  to  those  at  Lockport, 
N.  Y.,  each  being  capable  of  drawing  a  300-ton  train  up  an 
11  per  cent  grade  in  seven  minutes  over  a  distance  of  3.8 
km.  Each  locomotive  is  equipped  with  four  G.  E.-65 
125-kw  motors,  transmitting  power  directly  to  the  axles. 
The  efficiency  of  the  equipment  when  taking  300  amps,  is 
86  per  cent.  The  locomotive  is  equipped  with  air  brake  and 
air  whistle. 

The  third-rail  system  is  used,  but  at  the  car  sheds  the 
overhead  trolley  is  used.  For  this  reason  the  locomotive  is 
equipped  with  three  contact  shoes  in  front  and  three  in  the 
rear  and  a  trolley  collector.  There  is  also  an  experimental 
multiple-unit  train  controller  equipment  in  service  on  two 
cars. 

The  cars  are  built  for  a  speed  of  80  km  to  100  km.  They 
weigh,  without  equipment,  12.7  tons,  and  measure  12.45  m 
over  all.  The  cars  contain  eighteen  cross-seats,  and  four 
longitudinal  benches,  seating  a  total  of  forty-four  persons. 
Brill  trucks  are  used,  and  an  80-hp  G.  E.  motor  is  mounted 
on  each  axle.  The  two  motors  on  a  truck  are  permanently 
conected  in  parallel,  while  the  two  groups  of  motors  can  be 
connected  in  series  and  parallel. 

HOLLAND 

After  considering  the  development  in  Germany,  Switzer- 
land and  France,  one  is  liable  to  overestimate  the  progress 
that  has  been  made  in  European  countries.  It  would  be 
unwarranted  to  take  these  countries  as  a  standard  for  the 
entire  continent,  as  many  other  countries  are  very  back- 
ward, and  in  some  there  has  been  very  little  work  done 
along  these  lines. 

On  account  of  its  small  industrial  development,  for  in- 
stance, Holland  has  but  few  electric  railways,  and  it  is  not 
to  be  expected  that  it  will  make  rapid  strides  in  this  direc- 
tion. Not  even  the  celebrated  seaport,  Rotterdam,  has  an 
electric  railway.  There  are  a  total  of  four  roads  if  we 
include  a  section  which  belongs  to  a  German  road  extending 
into  Holland. 

The  section  just  referred  to,  which  is  a  suburban  road, 
was  opened  in  January,  1896,  and  is  operated  by  an  over- 
head trolley. 

The  Haarlem  Street  Railway,  having  16.2  km  of  single 
track,  was  opened  in  July,  1899,  5.4  km  being  suburban 
road  and  10.8  within  the  city  limits.  Although  it  is  the 
largest  electric  railway  in  Holland  it  is  a  single-track 
system. 

The  Amsterdam  Railway  is  4.8  km  in  length,  3  km  of 
which  is  double  track.  It  was  opened  in  August,  1900,  and 
is  a  city  road. 

The  railway  in  the  royal  town  of  Haag-Scheveningen  is 
10.255  km  in  length,  of  which  9.488  km  is  double  track. 
When  the  queen  is  at  this  resort  in  summer,  and  the  traffic 
is  heavy,  storage  batteries  are  employed,  but  in  winter 
horses  are  used.  The  electric  cars  were  installed  in  August, 
1900.   The  gage  is  1.435  m. 

CONCLUSION 

The  writer  acknowledges  his  indebtedness  to  all  who 
have  assisted  him  by  furnishing  data  and  photographs, 
thereby  making  this  series  of  articles  possible.    As  the 


series  was  to  be  in  no  way  an  advertising  or  commercial 
project  the  names  of  electrical  firms  were  only  mentioned 
incidentally,  and  the  assistance  received  is  all  the  more 
appreciated.  The  articles  simply  are  technical  descriptions 
of  Continental  European  street  railway  systems  of  to-day, 
and  an  explanation  of  the  conditions  under  which  they 
operate.  Another  installment  may  be  expected  very  shortly. 


International  Tramway  Congress 

Arrangements  for  the  twelfth  International  Tramways 
and  Light  Railways  Congress,  which  will  be  opened  in  Lon- 
don, Monday,  June  30,  and  continued  five  days,  have  been 
completed  and  the  provisional  programme  lias  been  an- 
nounced. Only  members  of  the  association  will  be  admitted 
to  the  meetings,  which  will  lie  held  in  Agricultural  Hall, 
Islington.  The  committee  of  arrangements  has  established 
headquarters  at  De  Keyser's  Royal  Hotel,  on  the  Thames 
embankment,  near  Black  Friar's  Bridge,  London,  which 
will  be  kept  open  until  after  the  close  of  the  Congress. 
Reading  rooms  and  meeting  rooms  for  the  committees  will 
be  provided. 

The  first  formal  session  of  the  Congress  will  be  held  on 
Tuesday  morning,  and  will  be  opened  by  Sir  C.  Rivers 
Wilson,  president  of  the  Tramways  and  Light  Railwavs 
Association.  In  the  evening  the  conversazione  of  the  Insti- 
tution of  Electrical  Engineers  will  be  held  in  the  Natural 
History  Museum,  to  which  members  of  the  Congress  will  be 
invited.  Formal  session  of  the  Congress  will  also  be  held  on 
Wednesday,  Thursday  and  Friday  mornings.  The  after- 
noons of  these  days  will  be  devoted  to  the  inspection  of 
power  houses  and  points  of  special  interest  to  the  delegates, 
and  excursions  will  be  arranged  for  those  who  desire  to 
visit  points  of  interest  in  the  vicinity  of  the  city.  On  Friday 
evening  a  banquet  will  be  given  in  honor  of  the  foreign 
members  by  the  Tramways  and  Light  Railways  Associa- 
tion. 

On  Saturday,  July  5,  it  is  proposed  to  invite  the  foreign 
visitors,  who  remain  in  London,  to  one  of  the  industrial 
centers,  probably  Wolverhampton,  where  the}-  win  have  an 
opportunity  to  study  English  methods  of  manufacture.  An 
invitation  has  been  extended  by  the  Dunlin  Tramways  Com- 
pany to  members  of  the  Congress  to  visit  the  interesting 
power  plant  of  that  concern,  and  arrangements  will  be  made 
for  taking  those  who  desire  to  make  this  trip  to  Dublin  on 
Sunday,  July  6.  Invitations  have  been  received  from  most 
of  the  large  electrical  power  stations  of  London  and  vicin- 
ity, and  arrangements  have  been  made  to  have  the  delegates 
visit  many  of  these  plants,  including  the  City  &  South 
London  Electric  Railway,  the  Central  London  Electric 
Railway  and  Waterloo  &  Baker  Street  Electric  Railway, 
which  are  known  as  the  Tube  Systems ;  the  London  United 
Tramway's  trolley  plant  and  the  London  County  Council 
Tramway's  conduit  system,  the  latter  of  which  is  in  course 
of  construction. 

The  Second  International  Tramways  and  Light  Railwavs 
Exhibition,  which  will  be  held  in  conjunction  with  the  Con- 
gress, promises  to  be  an  interesting  event.  It  will  be  opened 
to  the  public  on  July  1,  and  continued  until  July  12.  The 
list  of  exhibitors  includes  160  of  the  largest  manufacturing 
and  construction  companies  of  England  and  the  Continent, 
and  it  is  promised  that  the  latest  designs  in  European 
electrical  apparatus  will  be  shown.  The  fact  that  not  only 
the  International  Congress,  but  a  large  number  of  smaller 
tramway  associations  will  meet  in  the  same  building  during 
the  time  for  holding  this  exhibition,  will  lend  interest  to  the 
occasion. 
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STREET  RAILWAY  ACCOUNTING 


CONDUCTED  BY  J.  F.  CALDERWOOD,  COMPTROLLER  TWIN  CITY 
RAPID  TRANSIT  COMPANY  AND  MEMBER  INSTITUTE 
OF  SECRETARIES  OF  LONDON 


From  the  Bank  to  the  Payee,  with  the  Disbursements  of 
the  Twin  City  Rapid  Transit  Company 

In  the  May  issue  we  illustrated  the  methods  of  handling 
the  receipts  of  the  Twin  City  Rapid  Transit  Company — 
"From  the  Passenger  to  the  Bank."   In  this  article  we  will 
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Security  Bank  of  Minnesota,  w 

MINNEAPOLIS,  Minn. 


•  •  •     •    •     •  Dollars 

•  •  •       •         «  •  •„ 

•  •  f  *  *'   *  • 


FORM  A 

explain  the  method  employed  by  the  company  in  disburs- 
ing its  funds,  or  "From  the  Bank  to  the  Payee,"  and  repro- 
duce some  of  the  forms,  used  in  these  transactions  and  in 
compiling  the  records. 

As  previously  stated,  the  entire  passenger  and  miscel- 
laneous receipts  of  the  company  are  deposited  in  the  bank 
each  day  to  the  credit  of  the  company.  All  payments  are 
made  by  check,  requiring  two  signatures  (Form  "A"),  and 

Please  date,  sign  and  retutni  this  Voucher  at  once.     Do  not  detach  any  papers. 
TWIN  CITY  RAPID  TRANSIT  CO. 

Dept.No  


.Dr. 


And. No  

Minneapolis,  Minn., 


Month_ 


-190- 


Distribution 

L    D  •< 

correct: 


audited: 


approved: 


RECEIVED  of  the  TWIN  CITY  RAPID  TRANSIT  COMPANY. 

 DOLLARS 

IN  FULL  FOR  ABOVE  ACCOUNT. 

DATED  190_   


is  received  by  him  he  gives  a  receipt  (Form  "C")  in  tripli- 
cate— original  and  two  carbons.  The  original  is  delivered 
to  the  payee,  one  carbon  to  the  auditor  and  the  third  re- 
mains in  his  receipt  book.  The  treasurer  deposits  the 
amount  received  in  the  bank  each  day.  The  treasurer 
keeps  a  treasurer's  record  (Form  "D").  There  are  two  of 
these  records  in  use,  one  for  each  alternate  month.  When 
the  treasurer  has  completed  his  last  entry  for  April  he 
turns  over  the  treasurer's  record  to  the  auditor  and  begins 
May  business  on  his  other  record.  The  auditor  receives 
from  the  bank  the  canceled  checks  and  pass  books  of  the 


TWIN  CITY  RAPID  TRANSIT  CO. 

TREASURER  S  RECEIPT. 


MINNEAPOLIS,  MINN. 


No.  1390 


-190  . 


Received  from  - 


Dollars 


T  TREASURE* 


FORM  C 


treasurer,  which  he  carefully  audits,  and  from  the  data  on 
the  carbon  copies  of  the  treasurer's  receipts  given  makes  a 
distribution  of  the  miscellaneous  receipts,  together  with 

TREASURER'S  REPORT. 

Daily  Statement  of  receipts  and  disbursements 
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FORM  B 


Bt 

dance  in  Ban/:  last  Statement, 

190  ,    Deposit  Korn  infjs,          190  . 

190  ,        »     Miscellaneous , 

Dls'owsements,             190  . 

Balance  hi  Banks,         190  . 

BANK 

DE  POSIT 

BALA  NCE 

TOTAL. 

CHECKS  Oil  AWN 

AMOUNT 

TOTAL, 

only  on  approved  voucher  with  three  signatures  (Form 
"B").  The  treasurer  has  an  individual  working  capital  of 
$2,000  in  cash.  With  this  he  supplies  the  necessary  change 
for  the  different  starters'  stands  where  the  conductors  are 
supplied  with  their  change,  and  he  also  pays  small  emer- 
gency items  for  the  company.  This  cash  is  charged  di- 
rectly to  the  treasurer,  and  he  at  all  times  has  either  the 
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FORM  E 

the  passenger  receipts,  proves  the  balances  and  turns  the 
treasurer's  record  over  to  the  bookkeeper  to  be  posted  in 
the  ledger.   The  treasurer's  report  is  made  on  Form  E. 
We  believe  that  depositing  the  passenger  receipts  each 


Treasurer's  Daily  Record  for  1DO 


APPROVED  VOUCHERS  PAID 

BANK  BALANCES 

MISCELLANEOUS 

Check 
No. 

Date 

In  Favor  of 

No. 

B'k 

Amount 

Sec.  Bank 

Nat.  B'k 
Com. 

Mer.  Nai 
Bank 

J.  K. 
I  od  &  Co. 

Total 

Rep 
No 

Account 

1  Folio  1 

Amount 

FORM  D 


cash  on  hand  or  small  memorandums  which  make  the  total 
of  $2,000.  When  he  has  accumulated  any  considerable 
number  of  petty  memorandums  he  turns  them  over  to  the 
auditor,  and  a  voucher  is  drawn  in  his  favor,  which  makes 
$2,000  good. 

The  treasurer  keeps  no  regular  cash  book.   When  cash 


day  in  their  entirety,  also  the  miscellaneous  receipts 
promptly,  making  disbursements  only  by  check  and' 
voucher,  you  minimize  the  work  and  responsibility  of  the 
treasurer  and  safeguard  the  company's  interests.  Our 
treasurer  also  fills  the  position  of  paymaster.  The  details 
of  this  position  we  will  treat  later  on. 
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The  underlying  principles  in  street  railway  economics 
are:  First,  an  up-to-date  system  of  accounting;  second, 
the  supervision  of  the  accounts  by  a  modern  accountant; 
third,  a  management  that  appreciates  the  necessity  of  the 
foregoing,  and  to  that  end  will  give  hearty  co-operation 
and  support. 

The  evolution  wrought  in  the  methods  of  street  railway 
accounting  in  the  last  five  years  has  been  little  less  than 
marvelous.  For  the  transition  from  a  condition  of  chaos 
to  that  of  a  uniform  classification  of  accounts  we  are  in- 
debted to  the  great  work  of  the  Street  Railway  Account- 
ants' Association  of  America,  which  has  laid  the  funda- 
mental principles  for  a  system  of  uniform  classification  of 
the  various  items  of  expense  and  revenue,  making  it  possi- 
ble to  compare  one  period  with  another  intelligently  and 
one  system  with  another  profitably. 

Every  system  has  peculiar  conditions  which  necessitate 
a  variation  in  the  methods  of  collecting  data  and  the  keep- 
ing of  auxiliary  records,  so  that  in  the  final  summing  up  all 
will  harmonize  under  the  standard  classification. 

It  is  in  the  act  of  bringing  about  the  adaptation  of  a  sys- 
tem to  the  conditions  that  the  skill  of  the  accountant  is 
brought  to  a  test. 

We  earnestly  solicit  suggestions  and  ideas  on  any  feature 
of  accounting  as  applied  to  street  railways.  It  is  by  the 
exchange  of  ideas,  based  on  the  application  of  the  princi- 
ples to  the  varying  conditions,  that  we  will  all  in  the  end 
reach  a  greater  degree  of  perfection  in  the  science  of  ac- 
counting. 

 »♦♦  

National  Order  of  Chartered  Accountants 

The  investment  interests  of  this  country,  as  well  as  the 
highest  interests  of  the  accounting  profession,  require  the 
protection  of  a  national  organization  of  chartered  account- 
ants. The  qualifications  demanded  by  this  organization 
should  be  high  not  only  in  professional  knowledge  and 
skill,  but  in  honesty  and  general  ability,  and  especially 
high  and  strict  in  its  standard  of  professional  ethics. 

The  certificate  of  a  chartered  accountant  attached  to  an 
investigation  of  the  affairs  of  any  corporation  should  be 
beyond  suspicion.  The  findings  of  the  accountant  should 
be  far-reaching  and  impartial  and  beyond  the  taint  of  in- 
fluence, and  they  should  have  the  weight  in  the  investment 
world  that  judicial  findings  have  in  a  court  of  law. 

The  proper  function  of  the  accountant  is  that  of  financial 
judge  or  referee,  and  not  that  of  special  pleader  or  petti- 
fogger ;  and  we  need  the  National  Order  of  Chartered  Ac- 
countants to  give  an  impetus  and  a  goal  to  this  high  and 
right  professional  ideal.  When  the  professional  ideal  has 
once  found  concrete  recognition  through  this  chartered 
order  the  world  of  corporation  management  will  be  com- 
pelled to  rise  to  the  situation,  for  the  best  class  of  invest- 
ment securities  will  naturally  seek  the  highest  standard  of 
accounting,  and  other  investment  propositions  will  be 
compelled  by  competition  to  follow  suit. 

When  once  the  accounting  profession  is  able  to  furnish 
the  investment  world  the  gilt-edge  service  of  a  National 
Chartered  Accountant  the  investors  themselves  will  do  the 
rest.  Capital  seeks  the  safest  and  soundest  investment 
proposition.  Money  goes  to  the  investment  that  can  make 
the  best  and  most  reliable  report  The  value  of  the  report 
upon  the  soundness  of  the  investment  depends  upon  the 
standing  of  the  accountant  for  integrity,  ability,  and  for 
fearless  and  searching  analysis.  The  accounting  profes- 
sion, in  its  fight  for  high  accounting  standards,  will  there- 
fore have  the  substantial  co-operation  of  the  investor  and 


thereby  in  the  end  the  hearty  support  of  the  intelligent 
corporate  manager  and  promoter.  The  national  organi- 
zation is  the  first  preliminary. 



The  Street  Railway  Monthly  Report 

BY  C.  NESBITT  DUFFY, 
Auditor,  Chicago  City  Railway  Company. 

In  response  to  your  request  to  contribute  to  the  columns 
of  the  Street  Railway  Journal's  Accounting  Depart- 
ment, I  offer  some  suggestions,  embodying  ideas  growing 
out  of  my  own  experience  and  practice,  as  to  the  prepara- 
tion, scope  and  arrangement  of  the  monthly  report. 
preparation 

In  anticipation  of  and  preparatory  to  the  monthly  report 
the  books  should  be  closed  at  the  earliest  possible  date 
that  will  admit  of  all  transactions  of  the  company  affecting 
the  accounts  being  brought  into  the  books. 

It  should  be  clearly  understood,  and  this  point  can  not 
be  too  strongly  emphasized,  that  the  monthly  closing  of 
the  books  should  be  as  complete  and  thorough  as  possible, 
just  as  the  yearly  closing  of  the  books  is  or  ought  to  be. 

All  asset  and  liability  accounts  of  the  general  ledger 
should  be  carefully  examined,  if  possible  verified,  except 
as  to  inventories,  and  all  necessary  adjustments  should  be 
made  as  would  be  made  in  the  final  closing  of  the  books 
for  the  year. 

By  following  this  principle  the  books  will  correctly  and 
fully  set  forth  the  true  condition  of  the  affairs  of  the  com- 
pany. It  may  be  said,  in  passing,  that  the  books  could  be 
closed  weekly,  or  for  that  matter  daily,  or  not  at  all,  by 
following  the  "going"  principle  of  the  perpetual  balance 
sheet  system  of  our  friend  Mr.  Kittredge,  which  he  has 
so  ably  expounded  and  advocated  in  the  columns  of  the 
Street  Railway  Journal. 

Whatever  may  be  the  practice  in  vogue  the  principle 
laid  down  should  be  closely  adhered  to;  the  balance  sheet 
should  contain  all  of  the  transactions  entering  into  the 
accounts  of  the  company,  everything  in  any  way  affecting 
the  income,  assets  or  liabilities  should  be  taken  care  of, 
and  all  known  liabilities  as  well  as  all  known  assets  should 
appear  on  the  balance  sheet. 

In  order  to  facilitate  the  closing  of  the  books  and  gain 
time  a  schedule  of  regular  general  journal  entries  should 
be  prepared  in  skeleton  form,  as  this  will  be  of  material 
assistance  and  can  be  used  from  month  to  month. 

From  this  schedule  the  general  journal  can  be  written 
up,  posted  into  the  general  ledger  and  a  partial  trial 
balance  taken  off  immediately  after  the  close  of  the  month. 
This  trial  balance  will  cover  all  transactions  ending  with 
the  month  dealt  with  except  the  following: 

1.  Distribution  and  charge  of  pay  rolls. 

2.  Distribution  and  charge  of  material  and  supplies. 

3.  Distribution  and  charge  of  audited  vouchers. 

It  is  hardly  practicable  or  reasonable  to  expect  the 
figures  for  these  entries  before  the  seventh  day  of  the 
month,  but  that  should  be  the  time  limit,  as  any  well- 
organized  accounting  department  of  a  street  railway  com- 
pany should  always  have  its  books  for  the  month  closed 
by  that  date. 

By  having  the  general  journal  written  up,  posted  and 
a  partial  trial  balance  taken  off  at  the  earliest  possible 
moment,  as  previously  explained,  it  is  a  comparatively 
easy  matter  to  take  care  of  the  entries  growing  out  of  the 
transactions  of  the  three  propositions  referred  to  above, 
in  order  to  finish  the  work  of  journalizing  and  posting  for 
the  month  and  complete  the  monthly  trial  balance. 

In  this  connection   it  should  be  understood  that  the 
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monthly  closing  of  the  books  outlined  above  contemplates 
dealing  with  the  transactions  of  the  company  in  a  summar- 
ized or  concrete  form  only, without  regard  to  details;  there- 
fore the  general  ledger  accounts  should  be  arranged  with 
that  end  in  view.  Ordinarily  from  fifty  to  one  hundred  ac- 
counts will  be  sufficient  for  the  general  ledger;  the  detail 
accounts  should  be  taken  care  of  in  subsidiary  ledgers. 
The  general  ledger  and  the  balance  sheet  therefrom  should 
deal  with  the  assets  and  liabilities,  the  income,  profit  and 
loss,  and  surplus,  and  the  totals  only  of  such  accounts  as 
operating  expenses,  construction  and  equipment,  special 
accounts  (reconstruction  accounts — extraordinary  expen- 


Earnings  and  Expenses 

Total  gross  earnings. 
Total  expenses. 
Net  income. 
Dividend  charges. 
Surplus. 
Deficit. 

Capital  expenditure  charges. 
Extraordinary  expenditure  charges. 
Reserve  fund  charges. 

Percentage  of  Net  Income  to  Capital  Stock 

On  $18,000,000. 

TABLE  OF  PERCENTAGES 

Expenses  to  Total  Gross  Earnings 

Operating  expenses  (all  expenses  except  taxes  and  interest). 
Operating  expenses  and  taxes  (all  expenses  except  interest). 

TABLE  OF  PERCENTAGES 

Expenses  to  Passenger  Receipts 

Operating  expenses  (all  expenses  except  taxes  and  interest). 
Operating  expenses  and  taxes  (all  expenses  except  interest). 

Details  of  Total  Gross  Earnings 
Passenger  receipts. 
Chartered  cars. 
Income  from  mail  service. 
Income  from  newspaper  car  service. 
Income  from  advertising. 
Income  from  rent  of  land  and  buildings. 
Income  from  rent  of  tracks  and  terminals. 
Income  from  interest  on  deposits. 
Income  from  miscellaneous  sources. 
Total  gross  earnings. 

Details  of  Total  Expenses 
Operating  expenses. 
Taxes. 

Interest  charges. 

Total  expenses. 

Passenger  receipts  per  day. 

ditures — reserve  fund  charges),  material  and  supplies,  ac- 
counts payable,  accounts  receivable,  etc.  The  details  of 
such  accounts  should  appear  on  the  subsidiary  ledgers. 

The  advantages  of  this  plan  are  that  it  materially  re- 
duces the  labor  of  closing  up  the  books,  drawing  off  the 
trial  balance  and  making  up  the  balance  sheets,  and  in 
addition  presents  quickly  the  results  of  operation  for  any 
given  period  as  well  as  a  statement  of  the  condition  of  the 
company  in  a  condensed  and  comprehensive  form,  that 
will  find  favor  with  the  average  director  or  stockholder,  as 
such  information  as  directors  or  stockholders  usually 
desire  or  expect  will  be  fully  set  forth. 


By  this  method  the  main  walls  and  roof  of  the  structure 
are  built  first,  resting  on  a  solid  foundation,  the  completion 
of  the  building  following  in  detail  the  plans  and  specifica- 
tions drawn  (the  classification  of  accounts  of  the  company) 
being  accomplished  later. 

SCOPE  AND  ARRANGEMENT 

The  monthly  trial  balances  having  been  drawn  off,  the 
next  step  is  the  compilation  of  the  monthly  report. 

This  report  should  exhibit  in  a  comprehensive  and  ex- 
plicit manner  the  condition  of  the  affairs  of  the  company 
and  the  results  of  the  operation  of  the  road. 


DIRECTORS,  MARCH  31,  1903 


 March  , 

1902  1901 

 March  

Increase  Decrease 

 3  Months  , 

1902  1901 

 3  Months  , 

Increase  Decrease 

In  preparing  the  monthly  report  it  will  be  found  ad- 
vantageous to  segregate  it  or  arrange  it  in  sections  as 
follows: 

A.  Report  for  directors. 

B.  Report  for  president. 

C.  Report  for  general  manager. 

D.  Report  for  heads  of  departments. 

A.  Report  for  Directors. — This  report  need  not  be  any- 
thing more  than  a  condensed  comparative  statement  of 
earnings  and  expenses,  capital  expenditure  charges,  ex- 
traordinary expenditure  charges,  reserve  fund  charges,  per- 
centage of  net  income  to  capital  stock,  percentage  of  ex- 


EXHIBIT  A 

CHICAGO  CITY  RAILWAY  COMPANY— MONTHLY  REPORT  FOR 
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penses  to  earnings,  details  of  total  gross  earnings,  details 
of  total  expenses,  and  passenger  receipts  per  day.  It  should 
be  in  the  hands  of  the  directors  not  later  than  the  tenth  day 
of  the  month.  The  income,  profit  and  loss,  and  surplus 
account,  and  the  general  balance  sheet,  in  full  or  con- 
densed, may  be  included  or  not,  according  to  custom  and 
conditions.  It  is  not  customary  to  include  them  in  the 
reports  for  the  directors  of  the  Chicago  City  Railway  Com- 
pany. 

This  report  may  be  a  printed  blank  form,  the  figures 
being  inserted  with  pen  and  ink  or  with  typewriter,  or  the 
report  may  be  drawn  up  in  typewriter  form  on  a  blank 
piece  of  paper.  The  advantages  of  the  latter  plan  are  that 
a  number  of  copies  in  carbon  can  be  made  at  once,  thereby 
saving  time  and  clerical  work.  The  four  forms  of  reports 
already  referred  to,  A,  B,  C,  D,  of  the  Chicago  City  Rail- 
way Company  are  drawn  up  in  typewriter  form  on  a  blank 
piece  of  paper,  with  carbon  copies.  A  copy  of  the  report  for 
directors  of  the  Chicago  City  Railway  Company  is  sub- 
mitted; it  is  a  typewritten  report,  on  17-in.  x  20-in.  paper. 
(See  Exhibit  A.) 

B.  Report  for  President. — The  report  for  the  president 
should  be  prepared  for  the  purpose  of  submitting  it  to  the 
board  of  directors  at  the  regularly  monthly  meetings,  and 
ought  to  be  full  and  complete  in  every  particular,  except 
with  respect  to  details  that  should  be  dealt  with  only  in  the 
report  for  general  manager,  which  report  will  be  re- 
ferred to  and  explained  further  on.  The  president's  report 
should  contain  the  following: 

1  Review  of  the  condition  of  the  affairs  of  the  com- 
pany and  the  results  of  the  operation  of  the  road. 

2.  Income,  profit  and  loss,  surplus  account. 

3.  General  balance  sheet. 

4.  Condensed  general  balance  sheet. 

5.  Analysis  of  general  balance  sheet. 

6.  Increases  and  decreases  in  general  balance  sheet. 

7.  Cash  statement. 

8.  Capital  expenditure  charges,  extraordinary  ex- 
penditure charges,  reserve  fund  charges,  in  detail. 

9.  Comparative  statement  of  earnings  and  expenses. 

10.  Comparative  statement  of  operating  expenses. 

11.  Maintenance  statistics. 

12.  Cost  of  producing  power,  details  of  production 
of  power. 


13.  Classification  of  pay  rolls  by  departments. 

14.  Traffic  statistics. 

This  report  of  the  Chicago  City  Railway  Company,  pre- 
pared by  the  auditor,  should  be  in  the  hands  of  the  presi- 
dent on  the  fifteenth  day  of  the  month,  if  necessary,  in  no 
event  later  than  the  twenty-second  day  of  the  month,  ac- 
cording to  the  date  of  the  monthly  meeting  of  the  board  of 
directors,  the  third  Monday  in  each  month. 

The  report  is  typewritten  on  onion  skin  paper,  8^  ins.  x  13 
ins.,  in  an  original  and  two  carbon  copies,  and  usually 
covers  about  fifty  pages.  The  three  copies  are  available  for 
use  at  the  meetings  of  the  board  of  directors  and  are  after- 
ward disposed  of  by  the  president,  general  manager  and 
auditor,  each  retaining  one  copy. 

The  different  subject-matters  of  this  report,  as  previously 
set  forth  in  detail,  are  self-explanatory;  no  attempt  will  be 
made  to  discuss  them  at  length,  as  that  would  be  a  task 
equal  to  the  preparation  of  the  report  itself,  but  a  few 
iemarks  on  some  of  the  features  of  the  report  may  not  be 
out  of  place  and  may  prove  of  interest. 

The  review  of  the  condition  of  the  affairs  of  the  com- 
pany and  the  results  of  the  operation  of  the  road  are  in- 
tended to  be  a  complete  digest  and  analysis  of  the  figures 
of  the  report;  in  other  words,  the  story  of  the  figures.  This 
story  should  be  presented  in  ?  brief,  concise  but  compre- 
hensive form ;  its  purpose  is  to  lay  before  the  president  and 
board  of  directors  the  principal  features  of  the  report  and 
the  facts  and  figures  in  connection  therewith. 

In  drawing  up  this  story  the  following  are  some  of  the 
more  important  matters  that  should  demand  special  atten- 
tion: 

Increases  and  decreases  in  the  general  balance  sheet. 
Cash  statement. 

Capital  expenditure  charges,  extraordinary  expenditure 
charges,  reserve  fund  charges. 

Comparative  statement  of  earnings  and  expenses. 
Comparative  statement  of  operating  expenses. 
Pay  rolls. 
Statistics. 

"Bookkeeping"  has  been  defined  as  the  "how"  and  ac- 
counting as  the  "why."  Applying  this  to  the  subject- 
matter  under  discussion,  every  phase  and  condition  met 
with  affecting  the  results  attained,  as  reflected  in  the  fig- 
ures presented,  should  be  thoroughly  analyzed  and  fully 


EXHIBIT  B 

CHICAGO  CITY  RAILWAY  COMPANY-MONTHLY  REPORT  FOR  PRESIDENT— MARCH  31,  1902 
INCOME,  PROFIT  AND  LOSS,  SURPLUS— JANUARY  1-MARCH  31,  1902 


Expenses 

Operating  expenses. 
Taxes. 

Interest  on  floating  debt. 
Interest  on  employees'  deposits. 
Interest  on  real  estate  mortgages. 
Miscellaneous  interest. 

Total  expenses. 
Balance  carried  down  to  profit  and  loss. 


INCOME 

Receipts 

Passenger  receipts. 

Chartered  cars. 

Income  from  mail  service. 

Income  from  newspaper  car  service. 

Income  from  advertising. 

Income  from  rent  of  land  and  buildings. 

  Income  from  rent  of  tracks  and  terminals. 

Income  from  interest  on  deposits. 
Income  from  miscellaneous  sources. 


Profit  and  Loss 

Dividends.  Balance  carried  down  from  income. 

Balance  carried  down  to  surplus  account. 


Surplus 


Balance  March  31,  1902,  as  per  general  balance  sheet. 


Balance  carried  forward  from  Jan.  I,  1902. 
Balance  carried  down  from  profit  and  loss. 
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explained,  so  that  the  "why"  may  be  clearly  understood.  Cars  operated. 

This  is  the  vital  feature  of  the  report.  Total  car  miles  run. 

The  form  of  income,  profit  and  loss,  and  surplus  ac-  Total  car  hours  run. 

count  is  shown.    It  does  not  differ  from  the  ordinary  or  Passengers  carried. 


EXHIBIT  C 


CHICAGO  CITV  RAILWAY  COMPANY— MONTHLY  REPORT  FOR  PRESI DENT— MARCH  31,  1902 

GENERAL 

BALANCE  SHEET- 

-MARCH  31,  1902 

A  C  QTTTQ 

.Liabilities 

(1) 

I  r%n  £ t"  1*1 1 f" 1 1 c^n    cinH  pniiifimptif 

i  tA 

Capital  stock. 

(2) 

1 — 1  rtrepc 

(  o\ 
\2) 

Surplus. 

(O 

(Jinlf-Q   i  in   Qprvlpp 1 

V3/ 

Reserves. 

(3) 

1   i h  pc    I  in   ct"OfM."  1 

(  a\ 

(4) 

Bills  payable. 

(3) 

Material  and  supplies. 

(a) 

Appnntitc;  navaVilp 

(3) 

Coal. 

(4) 

Audited  vouchers. 

(4) 

Investments. 

(4) 

Pay  rolls. 

(5) 

Bills  receivable. 

(4) 

Unclaimed  wages. 

(5) 

Accounts  receivable. 

(4) 

Passenger  tickets  outstanding. 

(6) 

Cash. 

(4) 

Unpaid  dividends. 

(6) 

First  National  Bank  (dividend  account  deposit). 

(4) 

Real  estate  mortgages. 

(6) 

Track  rental  paid  in  advance. 

(5) 

Interest  on  real  estate  mortgages  accrued. 

(6) 

Insurance  paid  in  advance. 

(5) 

Interest  on  floating  debt  accrued. 

(6) 

Taxes  paid  in  advance. 

(5) 

Accrued  interest  on  employees'  contract  deposits. 

(7) 

Special  accounts. 

(5) 

Accrued  interest  on  employees'  savings  deposits. 

(7) 

Suspense  accounts. 

(5) 

Insurance  accrued. 

(5) 

Taxes  accrued. 

(6) 

Employees'  contract  deposits. 

(6) 

Employees'  badge  and  tool  deposits. 

(6) 

Employees'  savings  deposits. 

Note.  The  numbers  in  parentheses  indicate  the  number  of  the  classification  under  which  the  account  has  been  classified  on  the 
condensed  general  balance  sheet. 

usual  form  and  is  simply  exhibited  in  order  to  show  that  the  Passenger  receipts  per  mile  of  track,  per  car,  per  car 
balance  of  income  is  carried  into  profit  and  loss,  and  from     mile,  per  car  hour. 

profit  and  loss  into  surplus.    (See  Exhibit  B.)  Operating  expenses  per  mile  of  track,  per  car,  per  car 

The  form  of  general  balance  sheet  is  presented  in  order     mile,  per  car  -hour. 

EXHIBIT  D 

CHICAGO  CITY  RAILWAY  COMPANY— MONTHLY  REPORT  FOR  PRESIDENT— MARCH  81,  190.' 
CONDENSED  GENERAL  BALANCE  SHEET 


Assets 

(1)  Property  and  plant. 

(2)  Horses 

(3)  Material  and  supplies,  cables  and  coal. 

(4)  Investments. 

(5)  Accounts  receivable. 

(6)  Cash  assets. 

(7)  Suspense  accounts. 


Liabilities 

(1)  Capital  stock. 

(2)  Surplus. 

(3)  Reserves. 

(4)  Current  liabilities. 

(5)  Accrued  liabilities. 

(6)  Deposits. 


to  show  the  arrangement  of  the  general  ledger  accounts 
and  also  the  classification  of  same,  as  condensed  on  con- 
densed general  balance  sheet.   (See  Exhibit  C.) 

The  form  of  condensed  general  balance  sheet  is  ex- 
hibited in  order  to  show  the  thirty-six  general  ledger 
accounts  condensed  into  thirteen  accounts.  (See  Exhibit 
D.) 

The  form  of  analysis  of  the  general  balance  sheet  is  sub- 
mitted in  order  to  demonstrate  how  the  investment  of 
capital  stock,  surplus  and  reserves,  as  it  stands  on  the 
books,  is  shown.   (See  Exhibit  E.) 

The  several  forms  of  the  comparative  statement  of  earn- 
ings and  expenses  are  exhibited  in  order  that  the  special 
features  of  each  mav  be  understood.  (See  Exhibits  F,  G, 
H,  I.) 

The  statistics  include  the  following: 

Car  miles  by  lines  (there  are  twenty-five  lines  and  173 
routes  operated  by  the  Chicago  City  Railway  Company). 
Passenger  receipts  by  lines. 
Miles  of  track  operated. 


C.  Report  for  General  Manager. — This  report  of  the 
Chicago  City  Railway  Company  is  drawn  up  in  typewritten 
form  on  onion  skin  paper,  17  ins.  x  20  ins.,  in  an  original 
and  two  carbon  copies,  one  for  the  general  manager,  one 
for  the  president,  and  one  for  the  auditor,  usually  covers 
about  twenty-two  pages,  and  should  be  completed  by  the 
twenty-fifth  day  of  the  month. 

The  report  deals  with  operating  expenses  exclusively, 
the  intention  being  to  present  such  details,  statistics  and 
data  as  will  exhaustively  and  comprehensively  reflect  every 
phase  and  condition  of  the  operating  expenses  during  the 
period  under  consideration. 

This  report  should  contain  the  following: 

1.  Itemization  of  operating  expenses. 

2.  Subdivision  and  itemization  of  pay  rolls. 

3.  Distribution  and  charge  of  pay  rolls. 

4.  Table  of  operating  expenses. 

5.  Details  of  cost  of  producing  power,  details  of  pro- 
duction of  power. 

6.  Operating  expense  statistics. 
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7.    Analysis  of  itemization  of  operating  expenses. 

The  itemization  of  operating  expenses  is  the  sub- 
division of  the  operating  expense  accounts,  of  which  the 
Chicago  City  Railway  Company  has  fifty-one,  owing  to 
electric,  cable  and  horse  operation,  first  into  173  items  and 
then  into  230  subsidiary  accounts;  pay  roll  charges  (wages 
and  salaries)  being  separate  from  other  charges  (material, 
supplies,  tools,  expenses). 


The  subdivision  and  itemization  of  pay  rolls  is  the  clas- 
sification of  the  pay  rolls,  first  into  departments,  of  which 
the  Chicago  City  Railway  Company  has  eleven,  and  then 
into  occupations,  numbering  in  all  sixty-nine,  showing  the 
total  number  of  employees  by  occupations  and  depart- 
ments and  the  total  amount  of  wages  and  salaries  by 
occupations  and  departments. 

The  distribution  and  charge  of  pay  rolls  explains  itself. 


EXHIBIT  E 

CHICAGO  CITY  RAILWAY  COMPANY — MONTHLY  REPORT  FOR  PRES1D  ENT — MARC H   81,  1908 
ANALYSIS  OF  GENERAL  BALANCE  SHEET 


Property  and  Plant 


Construction  and  equipment. 


Horses. 

Material  and  supplies,  cables  and  coal 


Capital  stock. 
Surplus  and  reserves. 


Property  Accounts 

Surplus  and  reserves. 


Investments 

Investments  (in  detail).  Surplus  and  reserves. 


Current  Assets  and  Liabilities 

Accounts  receivable.  Current  liabilities. 

Cash  assets.  Accrued  liabilities. 

Suspense  accounts.  Deposits. 

Surplus  of  current  assets  over  current  liabilities. 


ANALYSIS  OF  SURPLUS  AND  RESERVES  MARCH  31,  1902 
Surplus  and  Reserves 

Property  and  plant.  Surplus. 
Property  accounts.  Reserves. 
Investments. 

Surplus  of  current  assets  over  current  liabilities. 


EXHIBIT  F 

chicago  city  railway  company— monthly  report  for  pr  esi  dent — marc  h  31,  1902 
comparative  statement  of  earnings  and  expenses 

Earnings  and  Expenses 

Total  gross  earnings. 
Total  expenses. 
Net  income. 
Dividend  charges. 
Surplus. 
Deficit. 

Capital  expenditure  charges. 
Extraordinary  expenditure  charges. 
Reserve  fund  charges. 

Percentage  of  Net  Income  to  Capital  Stock 
On  $18,000,000. 

TABLE  OF  PERCENTAGES 

Expenses  to  Total  Gross  Earnings 

Operating  expenses  (all  expenses  except  taxes  and  interest). 
Operating  expenses  and  taxes  (all  expenses  except  interest). 

TABLE  OF  PERCENTAGES 

Expenses  to  Passenger  Receipts 

Operating  expenses  (all  expenses  except  taxes  and  interest). 
Operating  expenses  (all  expenses  except  interest). 

Passenger  receipts  per  day, 


isna 


-March- 


1901 


1902 


-3  Months— 


1901 
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The  table  of  operating  expenses  shows  the  operating 
expenses  as  follows: 

Rank  (the  numerical  position  of  each  account  by  reason 
of  its  total,  the  smallest  in  amount  would  rank  fifty-one, 
the  largest  in  amount  would  rank  one). 

Percentage  (the  percentage  that  each  account  bears  to 
the  total). 


Percentage  of  passenger  receipts  (the  percentage  that 
each  account  bears  to  the  total  passenger  receipts). 

Cost  per  car  mile,  cost  per  car  -hour  (the  proportion  that 
each  account  bears  to  the  total  cost  per  car  mile  or  the 
total  cost  per  car  hour). 

The  details  of  cost  of  producing  power  and  details  of 
production  of  power  cover  in  detail  the  operation  of  the 


EXHIBIT  G 

CHICAGO  CITY  RAILWAY  COMPANY— MONTHLY  REPORT  FOR  PRESIDENT— MARCH  31,  1902 
COMPARATIVE  STATEMENT  OF  EARNINGS  AND  EXPENSES 


Earnings  and  Expenses 

Gross  earnings  from  operation. 

Operating  expenses. 

Net  earnings  from  operation. 

Income  from  other  sources. 

Gross  income. 

Deductions  from  income. 

Net  income. 

Total  gross  earnings. 

Total  gross  earnings  per  mile  of  single  track. 
Total  expenses. 

Total  expenses  per  mile  of  single  track. 


Capital  stock. 

Total  investment. 

Total  investment  per  mile 


Investment 


if  single  track 


-March-- 


1902 


1901 


-3  Month- 


1901 


EXHIBIT  H 


CHICAGO  CITY  RAILWAY  COMPANY-MONTHLY  REPORT  FOR  PRESIDENT— MARCH  31,  1902 
COMPARATIVE  STATEMENT  OF  EARNINGS  AND  EXPENSES 


Percentage 
Percentage 
Percentage 
Percentage 
Percentage 
Percentage 
Percentage 
Percentage 
Percentage 


TABLE  OF  PERCENTAGES 

of  operating  expenses  to  total  gross  earnings. 

of  taxes  to  total  gross  earnings. 

of  interest  charges  to  total  gross  earnings. 

of  net  income  to  total  gross  earnings. 

of  net  income  to  capital  stock  ($18,000,000). 

of  total  gross  earnings  to  total  investment  ($18,000,000). 

of  operating  expenses  to  passenger  receipts. 

of  operating  expenses  and  taxes  to  passenger  receipts. 

of  total  expenses  to  passenger  receipts. 


EXHIBIT  I 

CHICAGO  CITY  RAILWAY  CO MPANY -MONTHLY  REPORT  FOR  PRESIDENT— MARCH  31,  1902 
COMPARATIVE  STATEMENT  OF  EARNINGS  AND  EXPENSES 


1902 


-March- 


1901 


1902 


--3  Months- 


1901 


Details  of  Total  Gross  Earnings 

Passenger  receipts. 

Chartered  cars. 

Income  from  mail  service. 

Income  from  newspaper  car  service. 

Income  from  advertising. 

Income  from  rent  of  land  and  buildings. 

Income  from  rent  of  tracks  and  terminals. 

Income  from  interest  on  deposits. 

Income  from  miscellaneous  sources. 

Total  gross  earnings. 


-March- 


1902 


1901 


Details  of  Passenger  Receipts 


Electric. 
Cable. 
Horse. 
All. 


1902 


-3  Months— 


1901 


Details  of  Total  Expenses 

Operating  expenses  (all  except  taxes  and  interest). 
Taxes  (estimated  and  apportioned). 
Interest  on  floating  debt  (apportioned). 
Interest  on  employees'  deposits. 
Interest  on  real  estate  mortgages. 
Miscellaneous  interest. 
Total  expenses. 
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power  plants ;  the  Chicago  City  Railway  Company  operates 

hve  power  plants,  two  electric,  three  cable. 
The  operating  expense  statistics  embrace  the  following: 
Maintenance  of  way  per  mile  of  single  track. 
Maintenance  of  track  and  roadway  per  mile  of  single 

track. 

Maintenance  of  electric  line  per  mile  of  single  track. 

Maintenance  of  cable  track  and  conduit  machinery  per 
mile  of  single  track. 

Maintenance  of  cables  per  mile  of  single  cable  track. 

Maintenance  of  cars  per  car  (trucks  and  truck  parts,  car 
bodies,  car  fixtures  and  trimmings,  car  painting,  separate). 

Maintenance  and  operation  of  electric  equipment  of  cars 
per  equipment  (maintenance  and  operation  separate, 
motors  and  motor  parts,  trolleys  and  trolley  parts,  car 
wiring,  separate). 

Maintenance  and  operation  of  grips  per  grip  (main- 
tenance and  operation  separate). 

Lighting,  cleaning  and  heating  cars  per  car  (exclusive 
of  cost  of  current,  each  item  separate). 

Cleaning,  sanding  and  sprinkling  tracks  per  mile  of 
single  track. 

Feed  and  keep  of  horses  per  horse. 

Pay  roll  charges  (wages  and  salaries)  and  other  charges 
(material,  supplies,  tools,  expenses)  are  shown  separately 
in  all  of  the  above. 

The  analysis  of  itemization  of  operating  expenses  is  the 
story  of  the  figures  of  the  operating  expense  accounts  in 
detail.  Each  item  and  each  subsidiary  account  is  analyzed 
and  all  facts  in  connection  therewith  obtainable  submitted 
for  the  information  of  the  management. 

The  idea  of  having  the  operating  expenses  subdivided 
into  173  items  and  230  subsidiary  accounts  is  to  furnish 
that  many  additional  channels  of  information  to  draw  from. 
This  subdivision  of  the  operating  expense  accounts  could 
be  made  greater  or  less,  as  would  be  found  desirable  or 
necessary. 

D.  Report  for  Heads  of  Departments. — This  report  of 
the  Chicago  City  Railway  Company  is  prepared  in  type- 
written form,  on  17-in.  x  20-in.  paper,  in  two  copies,  an 
original  and  one  carbon.  The  original  copies  go  to  the 
heads  of  departments,  the  carbon  copies  are  retained  by  the 
auditor. 

The  report  is  drawn  up  in  sections,  by  departments, 
from  the  report  for  general  manager,  and  should  be  com- 
pleted by  the  twenty-eighth  day  of  the  month. 

The  accounts  that  each  department  head,  respectively, 
has  jurisdiction  over  and  is  held  accountable  for  or  affected 
by  are  submitted  to  each  department  head,  so  that  he  may 
know  how  the  expenses  of  his  department  are  running. 

The  reports  are  made  up  for  the  following  departments : 

Maintenance  of  way  and  structures. 

Power  plants. 

Repair  shops. 

Operation  of  cars  (by  divisions,  five  divisions  in  all,  five 
division  superintendents  in  charge). 

In  the  department  of  operation  of  cars  the  reports  con- 
tain not  only  the  expenses  by  divisions,  but  the  car  miles 
by  lines,  the  passenger  receipts  by  lines,  and  the  passenger 
receipts  per  car  mile  by  lines  for  the  month  and  period 
dealt  with. 



Watered  Stock 

Not  Webster,  but  an  analysis,  defines  "watered  stock" 
as  the  increase  of  capital  stock  without  the  acquisition  of 
additional  property  or  the  investment  of  cash. 

This  adjustment  of  capital  stock  by  the  addition  of 
watered  stock  is  gaged  by  the  earning  capacity  of  the  or- 
ganization, present  and  prospective.    A  reorganization  of 


a  company  may  mean  an  adjustment  of  its  capital  stock  to 
its  earnings  that  are  applicable  to  dividends  on  stock.  Or- 
ganizers and  promoters  have  taken  advantage  of  the  possi- 
ble phenomenal  increase  in  gross  earnings  of  street  rail- 
way properties  and  a  marked  decrease  (often  fictitious)  in 
the  cost  of  operation,  affording  an  opportunity  to  "water 
the  stock"  in  order  to  keep  the  surplus  applicable  to  divi- 
dends normal.  In  this  respect  the  bookkeeping  and  finan- 
ciering of  these  street  railway  properties  will  not  bear  the 
lime-light  of  either  method  or  purpose. 

 ■ 

Safeguard  of  Companies 

The  safeguard  of  a  corporation  is  the  vigilance  of  its 
stockholders. 

In  a  corporate  body,  all  power  emanates  from  the  stock- 
holders. A  high  degree  of  organization  is  necessary  in  all 
industrial,  commercial  and  transportation  organizations 
or  corporations  by  reason  of  close  competition  and  the  ex- 
istence of  a  complex  state  of  modern  civilization. 

The  stockholders  select  a  certain  number  as  directors 
and  delegate  to  them  such  powers  as  are  necessary  for  the 
conduct  of  the  business.  These  directors  choose  certain 
others  as  officers,  and  to  them  are  delegated  specific  duties 
for  the  purpose  of  conducting  the  business  in  its  many  de- 
tails, and  thus  we  have  an  efficient  organization. 

There  seems  to  be  a  lack  of  appreciation  on  the  part  of 
the  stockholders  that  it  is  not  only  their  right,  but  duty,  to 
see  to  it  that  the  directors  and  officers  honestly  perform 
their  duties  to  the  highest  degree  of  efficiency.  The  stock- 
holders should  assemble  periodically  and  review  the  acts 
of  their  directors  and  officers.  That  a  board  of  directors 
and  officers  get  certain  or  gratifying  results  is  not  suffi- 
cient. The  acts  and  results  of  a  corporate  body  should  be 
carefully  reviewed  and  freely  discussed  periodically  by  the 
stockholders  and  the  directors  and  officers  given  to  under- 
stand that  they  are  amenable  to  the  stockholders  at  all 
times  for  their  acts.  There  is  a  great  danger  in  any  ten- 
dency which  makes  for  the  removal  of  power  from  its  ulti- 
mate sources,  or  that  makes  it  difficult  for  those  who  have 
the  right  to  demand  from  its  officers  and  directors  a  full 
account  of  their  stewardship.  In  this  day  of  great  combi- 
nations, mergers  and  industrial  organizations,  there  seems 
to  be  an  increasing  appreciation  on  the  part  of  stockhold- 
ers of  their  rights  and  duties.  We  believe  that  greater 
vigilance  and  activity  on  the  part  of  stockholders  in  assert- 
ing their  rights  would  stimulate  a  greater  appreciation  on 
the  part  of  directors  and  officers  of  their  duties  and  re- 
sponsibilities 

♦♦♦ 

H.  C.  Mackay,  in  the  May  issue,  contributed  a  very  able 
article  on  the  question  of  "reserve  fund."  There  will 
come  a  time  in  the  life  of  every  street  railway  corporation 
when  it  will  reach  its  limit  in  adding  to  its  capital  accounts 
for  expenditures,  and  can  no  longer,  as  many  of  them  are 
at  the  present  time  doing,  under  the  cloak  of  reorganiza- 
tion, charge  to  capital  account  items  that  are  nothing  more 
or  less  than  renewals.  The  time  will  come  when  they  will 
be  obliged  either  to  charge  these  expenditures  against  rev- 
enue or  "reserve  fund."  Mr.  Mackay's  article  presents 
food  for  thought  for  those  who  want  to  make  their  invest- 
ments in  street  railway  securities  both  permanent  and 
profitable.  There  is  no  class  of  legitimate  investments  that 
presents  so  many  contingencies  as  a  modern  electric  street 
railway  proposition,  with  its  ever-changing  conditions  and 
improvements  in  the  methods  of  electrical  mechanism  and 
its  application  and  the  occupancy  of  streets  and  public 
highways  under  a  franchise  or  lease  at  all  times  subject  to 
the  rules  and  regulations  of  local  and  State  legislative 
bodies. 
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It  must  be  admitted  by  steam  railway  managers  that  the 
electric  railway  has  been  remarkably  successful  in  develop- 
ing the  freight  and  package  express  business  along  the 
interurban  trolley  lines,  and  that  in  many  cases  it  has  not 
only  secured  its  share  of  patronage,  but  it  has  in  many 
places  opened  new  fields  of  operation  and  built  up  a  profit- 
able business  where  the  steam  lines  could  find  no  induce- 
ment to  enter.  Two  notable  instances  of  this  character  are 
furnished  in  the  operations  of  the  Chicago,  Harvard  & 
Geneva  Lake  Railway  and  the  Cleveland  &  Eastern  Rail- 
way. The  former,  which  is  operating  in  Wisconsin,  has  de- 
veloped considerable  freight  business  in  an  average  farming 
community  without  any  reference  to  city  traffic  or  patronage 
from  manufacturing  centers.  There  are  many  other  sec- 
tions in  which  similar  service  could  be  established  with  ad- 
vantage and  made  to  yield  very  fair  profit  upon  the  invest- 
ment, and  the  returns  would  be  much  more  satisfactory 
from  an  investor's  view  point  than  those  of  many  steam 


railroads  operating  under  similar  conditions.  It  is  worthy 
of  note  that  this  trolley  system  works  in  harmony  with  the 
steam  lines,  and  that  passengers  and  freight  are  exchanged. 

The  Cleveland  &  Eastern  Railway  departed  from  the 
usual  practice  of  paralleling  established  steam  lines,  and 
entered  a  territory  that  was  badly  in  need  of  transportation 
facilities,  although  in  the  immediate  vicinity  of  Cleveland. 
Lines  were  built  through  a  farming  country  that  was  almost 
entirely  isolated ;  in  fact,  the  residents  of  this  district  found 
it  more  convenient  to  go  to  Pittsburgh,  a  hundred  miles 
away,  than  to  visit  Cleveland,  which  was  only  a  compara- 
tively short  distance  from  them.  Many  small  hamlets  in  this 
territory  are  touched  by  an  iron  ore  line  running  north  and 
south,  but  this  was  all  the  service  they  had,  and  as  much 
better  communication  could  be  obtained  with  Pittsburgh, 
traffic  had  been  diverted  in  that  direction.  The  electric 
line  brought  relief  to  the  residents  of  the  district,  and 
opened  a  direct  channel  for  trade  with  Cleveland. 

It  is  an  established  fact,  supported  by  the  experience  of 
both  of  these  roads,  that  the  electric  system  is  favored  by 
the  farmers,  all  things  being  equal.  This  is  attributed  to 
the  natural  antipathy  of  the  average  farmer  to  railroad 
corporations.  But  other  factors  enter  into  the  problem. 
The  attention  which  the  smaller  concern  can  give  to  details 
and  the  advantages  of  quick  connections  are  not  lost  on  the 
tanner  who  wislies  to  place  his  stock  on  a  rising  market. 


Some  months  ago  we  took  occasion  to  call  attention  to 
the  practice  regarding  overhauling  and  inspecting  mo- 
tors. Some  roads  make  it  a  practice  on  all  cars  to 
do  all  this  work  from  the  pit.  Motors  are  taken  out  irom 
beneath  and  armatures  are  removed  from  below  as  far  as 
trucks  will  permit.  Other  roads  take  the  trucks  out  trom 
under  the  cars  and  do  all  work  from  above  as  far  as  possi- 
ble. With  double-truck  cars,  which  are  now  becoming  so 
common,  it  becomes  much  easier  and  more  natural  to  re- 
move the  trucks  from  under  the  cars  for  inspection  and  re- 
pairs of  both  motors  and  trucks.  Nevertheless  some  roads 
with  double-truck  equipment  do  everything  possible  from 
beneath,  and  make  no  provisions  for  working  from  above, 
save  when  the  trucks  are  out  from  under  the  car.  As  long 
as  practice  is  so  divided  as  to  the  methods  of  overhauling, 
whether  from  above  or  beneath,  it  would  be  unwise  to  con- 
demn either  method,  because  both  have  the  sanction  of  so 
many  good  master  mechanics,  and,  indeed,  on  some  roads 
both  methods  are  in  vogue.  A  master  mechanic  of  wide 
experience,  who  has  had  exceptional  facilities  for  observing 
the  operation  of  both  methods,  remarked  that  while  it  was 
true  that  practice  was  divided  as  to  the  inspection  and  over- 
hauling of  motors  in  the  pit  as  against  taking  the  trucks 
out  from  under  the  car  and  overhauling  and  inspecting  the 
motors  from  above,  it  seemed  to  him  that,  as  far  as  modern 
double-truck  cars  were  concerned,  there  was  no  question 
as  to  which  was  the  sensible  method.  It  was  all  very  well, 
he  thought,  for  the  superintendent  or  master  mechanic  to 
sit  in  his  office  and  figure  on  the  number  of  operations  re- 
quired to  inspect  and  clean  a  motor  from  the  pit  as  com- 
pared with  taking  the  trucks  out  from  under  the  car  and 
working  on  the  motor  from  above,  but  anyone  who  had 
ever  done  pit  work  himself  knew  that  this  did  not  half  cover 
the  case.  He  believed  that  no  man  would  do  a  thorough 
job  of  cleaning  and  inspection  when  working  by  the  light 
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of  a  portable  incandescent  lamp  with  his  head  under  a 
truck  irame  looking  up  into  dirty  machinery  that  was 
liable  at  any  moment  to  rill  his  eyes  with  dust.  He  reasoned 
with  much  truth  that  under  such  conditions  something  was 
sure  to  be  slighted,  and  to  get  good  resuhs  the  truck  must 
be  run  out  from  under  the  car  so  that  the  men  could  do  their 
work  with  some  degree  of  comfort,  and  with  something 
more  than  portable  drop-lights  to  enable  them  to  see  what 
they  were  doing.  In  this  connection  he  criticised  the  ten- 
dency which  has  been  noticeable  the  last  few  years  to  de- 
sign motors  which  could  only  be  opened  for  inspection 
from  below  unless  they  were  removed  from  the  truck  and 
turned  over.  If  the  trucks  are  to  be  taken  out  from  under 
the  cars,  motors  should  be  designed  to  open  from  the  top 
to  expose  the  armature  and  the  commutator  without  re- 
moving the  motor  from  the  truck.  These  contentions,  un- 
doubtedly, contain  much  truth  in  them,  and  they  are  backed 
by  years  of  experience  as  a  master  mechanic  of  large  roads. 
With  double-truck  equipments,  which  are  becoming  the 
standard  on  an  increasing  number  of  roads  the  tendency 
is  constantly  toward  removing  the  trucks  from  under  the 
cars  whenever  work  is  to  be  done  on  them.  With  proper 
provisions  for  hoisting  motors  out  of  trucks  it  is,  of  course, 
not  a  long  operation  to  remove  a  motor  from  a  truck,  but  it 
saves  some  work  to  be  able  to  open  up  a  motor  without 
removing  it  when  the  truck  is  standing  uncovered  on  the 
floor.  Of  course,  all  will  not  agree  with  the  views  advanced 
by  our  friend  whose  opinions  we  have  quoted  so  freely,  but 
these  suggestions  should  be  taken  into  consideration  in  or- 
dering new  double-truck  equipments.  As  to  the  character 
of  work  done  by  the  repair  men  when  working  over  a  truck 
on  a  well-lighted  floor  as  compared  with  work  in  the  pit 
from  underneath,  the  verdict  is  unanimously  in  favor  of  the 
more  comfortable  and  more  rational  method  of  performing 
the  work. 


The  extended  article  published  elsewhere  in  this  issue  on 
street  railway  traffic  conditions  on  the  Continent  of  Europe- 
will,  we  are  confident,  prove  of  the  utmost  interest  to  rail- 
way managers  both  in  America  and  abroad,  and  will  be 
found  worthy  of  the  large  amount  of  space  devoted  to  it. 
The  author,  as  secretary  of  the  German  Street  Railway  and 
Light  Railway  Associations,  has  had  excellent  opportuni- 
ties for  obtaining  a  close  insight  into  electric  railway  con- 
ditions and  practice  not  only  in  Germany,  but  also  in  other 
European  countries,  and,  being  engaged  in  railway  opera- 
tion himself,  can  appreciate  the  practical  requirements  of 
every-day  service  and  the  extent  to  which  every-day  con- 
ditions modify  purely  theoretical  desiderata. 

Although  American  apparatus  is  now  used  widely 
tbroughout  Europe,  and  although  American  methods  of 
railway  construction  are  studied  by  foreign  railway  engi- 
neers more  closely  than  are  those  of  other  countries,  it 
would  be  erroneous  in  the  last  degree  to  assume  that  no 
valuable  lessons  are  to  be  derived  from  a  study  of  the  re- 
sults secured  abroad.  The  first  commercial  electric  railway 
in  the  world  was  put  in  operation  in  Germany,  and  in  many 
branches  of  electrical  work,  as  well  as  in  other  directions 
of  scientific  research,  that  country  has  taken  a  leading  posi- 
tion. The  practical  development  of  the  trolley  system  was 
so  long  delayed  in  Europe  by  absurd  municipal  regulations, 
which  still  hamper  its  natural  growth  there,  that  it  had 
finally  to  be  adopted  almost  bodily  from  America;  but  in 


other  directions,  particularly  in  three-phase  traction, 
Europe  as  a  whole,  and  certain  parts  of  it  in  particular, 
have  gone  considerably  farther  than  has  this  country. 

There  are  a  number  of  reasons  for  this  difference  in  elec- 
trical engineering  development  in  the  two  continents,  but 
chief  among  them  are  the  high  price  of  coal,  the  cheapness 
of  labor,  the  comparatively  small  size  of  the  installations 
and  the  municipal  regulations  already  referred  to.  The 
first  consideration  has  had  an  important  bearing  on  power 
station  design  and  has  resulted  in  many  economies  in  sta- 
tion operation,  such  as  super-heaters,  waste-heat  engines, 
etc.,  which  are  rarely  or  never  used  on  this  side  of  the  At- 
lantic in  railway  work.  It  also  lead  to  the  early  and  wide- 
spread adoption  of  storage  batteries  for  stations.  The 
lower  cost  of  labor,  in  turn,  has  made  experimental,  and 
consequently  special,  apparatus  cheaper  in  America,  and, 
compared  with  standard  apparatus,  very  much  cheaper,  for 
the  labor-saving  appliances,  the  automatic  machine  tools 
and  the  many  devices  which  bring  down  the  cost  of  manu- 
facturing in  America  are  still  comparatively  rare  in  Con- 
tinental shops.  The  comparatively  small  size  of  the  electric 
railways  and  the  governmental  regulations  in  restriction  of 
the  trolley  have  both  in  turn  acted  as  a  stimulus  for  investi- 
gations along  certain  lines,  the  former,  because  failure  was 
not  very  costly  and  the  latter  because  the  most  obvious  and 
desirable  method  was  prohibited.  American  managers  have 
never  balked  at  a  large  expenditure  of  money  if  it  promised 
a  durable  improvement  or  economy,  but  the  very  fact  that 
they  have  been  allowed  a  comparatively  free  hand  in  the 
equipment  of  their  own  systems,  and  that  the  standard  trol- 
ley system  has  proved  so  satisfactory,  has  acted  as  a  bar  to 
the  adoption  of  untried  methods  which  would  take  time  to 
standardize  and  in  the  end,  if  successful,  prove  little,  if  at 
all,  better  than  that  which  was  immediately  available. 

Mr.  Vellguth  points  out  how  these  differences  in  en- 
vironment have  lead  to  differences  in  practice  ;  yet  these  dif- 
ferences are  not  so  great  as  one  might  expect  to  find  and 
far  less  than  exist  in  steam  railroad  service  in  the  two  con- 
tinents. The  fact  that  there  are  no  radical  divergences  in 
principle  between  the  two  continents  makes  the  study  of 
one  set  of  methods  of  value  to  those  who  practice  the  other. 

In  certain  directions,  as  in  three-phase  traction,  Euro- 
pean practice  has  lead  American,  though  how  important 
this  system  will  be  in  future  traction  service  will  not  be 
discussed  here.  Certain  it  is  that  the  three-phase  roads 
now  in  operation  in  Europe  are  very  satisfactory  for  the 
work  for  which  they  are  intended,  and  the  leading  engi- 
neers there  arc  thoroughly  imbued  with  their  merits  for' 
long-distance,  high-speed  service. 

 ♦♦♦  

Conditions  of  Export  Trade 

From  time  to  time  one  hears  some  concern  expressed  as 
to  the  maintenance  of  the  recent  high  level  of  American 
export  trade,  and  late  statistics  have  been  assumed  to  show 
that  the  remarkable  demand  exhibited  for  our  product 
during  the  last  two  or  three  years  was  a  mere  spurt.  A 
more  careful  and  sober  inquiry  does  not  justify  these  pessi- 
mistic views.  There  is,  in  reality,  little  difference  in  the 
bulk  of  exported  manufactures,  while  lower  price  and  the 
falling  off  in  agricultural  produce  would  fairly  account  for 
the  slightly  smaller  trade  balance  in  our  favor.  In  fact, 
the  classified  returns  for  April,  just  to  hand,  demonstrate 
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that  of  our  exports  in  that  month  36.54  per  cent  were  of 
manufactures,  as  compared  with  29.15  per  cent  in  April, 
1 901.  This  is  a  striking  gain  of  over  7  in  the  percentage; 
while  of  our  imports  that  month,  not  less  than  49.93  per 
cent  were  of  raw  materials  for  manufacture  or  partially 
manufactured  material.  We  can  see  nothing  temporarily 
discouraging  or  permanently  bad  in  such  cheerful  figures. 

There  is,  however,  an  aspect  of  the  case  that  does  not 
reveal  itself  in  these  statistics,  but  one  which  is  familiar  to 
our  readers,  namely,  the  actual  diminution  of  exports 
caused  by  the  establishment  of  large  factories  abroad  to 
make  goods  previously  shipped  in  notable  quantities  from 
this  country.  A  change  of  method  like  that  must  obviously 
prevent  any  rapid  expansion  of  figures  in  the  departments 
affected  by  the  creation  of  American  centers  of  industry 
on  foreign  soil ;  and  while  we  are  not  in  possession  of  the 
data — which  would  in  any  event  be  extremely  difficult  to 
collate — it  is  evident  that  the  growth  of  manufactured  ex- 
port in  electric  and  street  railway  classes  would  be  larger 
but  for  the  natural  and  inevitable  check  referred  to. 

While  this  tendency  to  plant  American  factories  near 
the  points  of  large  consumption,  with  foreign  capital  and 
under  foreign  management,  is  likely  to  continue,  we  can 
only  welcome  it  as  a  sign  of  greater  international  inter- 
course and  of  a  reduction  of  all  practice  to  uniformity, 
which  in  the  long  run  makes  not  only  for  the  welfare  of  the 
purchaser,  but  for  the  benefit  of  the  producer  in  biggest 
volume.  It  is  the  fact  that,  while  some  areas  of  supply 
have  been  restricted  by  the  operation  of  the  causes  named, 
in  general  the  market  for  American  street  railway  ap- 
paratus is  appreciably  larger  than  when  our  efforts  to  pro- 
mote it  were  first  made,  for  electric  traction  is  now  one  of 
the  dominant  needs  in  each  of  the  four  quarters  of  the 
globe.  This  means  not  merely  equal  opportunity  for  the 
larger  machinery  built  in  Europe  and  on  this  continent, 
but  a  better  chance  than  ever  for  the  long  list  of  miscel- 
laneous parts  and  supplies  without  which  no  trolley  road 
can  be  equipped  or  maintained.  But  such  goods  must  be 
made  universally  known  and  be  so  standardized  in  quality, 
size  and  applicability  that  the  largest  orders  can  be  at  once 
filled  with  that  promptitude  for  which  our  European 
friends  so  often  compliment  this  country.  The  one  great 
fact  to  be  borne  in  mind  is  that  eternal  vigilance  is  the 
main  item  in  holding  and  extending  the  export  market 
already  secured  by  the  earlier  efforts  and  the  persistent 
publicity  thus  far  brought  to  bear. 



Results  of  the  Zossen  Tests 

It  is  with  great  pleasure  that  we  are  able  to  present  to  our 
readers  the  results  of  the  preliminary  high-speed  tests  on 
the  Zossen  line.  It  is  especially  fortunate  that  they  became 
available  at  this  particular  time,  just  when  the  whole  ques- 
tion of  train  resistances  had  been  reopened  in  our  columns 
last  month.  The  curves  showing  the  experimental  values 
of  the  air  resistance  are  exceedingly  instructive,  and  will 
well  repay  careful  study,  especially  the  one  indicating  the 
points  obtained  from  the  full  series  of  tests  with  the  Siemens 
&  Halske  car.  Without  entering  into  a  detailed  discussion  of 
the  records  it  should  be  noted  that  these  results  indicate  for 
the  relation  between  normal  air  pressure  and  speed  approxi- 
mately p  =  .0027  V2.  The  experiments  show  distinctly  that 
the  pressure  varies  with  the  square  of  the  speed,  but  with 
a  much  smaller  coefficient  than  was  assumed  by  the  older 


formulae,  long  discredited  and  now  disproved,  which  are 
cited  by  Mr.  Davis  in  his  discussion  of  the  subject  this 
month.  The  coefficient  is,  however,  much  larger  than  that 
obtained  by  Crosby  with  whirling  bodies  some  ten  years 
ago,  indicating  that  his  experiments  were  probably  vitiated 
by  "mit-wind"  which  is  likely  to  affect  any  work  by  that 
method. 

The  second  important  fact  brought  out  by  the  Zossen 
tests  was  that  the  tractive  coefficient  at  about  75  miles  per 
hour  was  certainly  no  greater,  and  probably  materially  less, 
than  at  a  speed  as  low  as  12  miles  per  hour.  This  result  is 
absolutely  confirmatory  of  the  position  which  we  took  last 
month,  and  indeed  have  often  reiterated  in  referring  to  the 
subject.  The  same  fact  has  often  appeared  in  results  ob- 
tained from  locomotives,  and  the  late  Mr.  Barnes,  who  had 
made  a  special  study  of  the  subject,  used  to  contend  that  at 
very  high  speed  a  marked  steadying  action  took  place, 
which  gave  smoother  and  easier  running  with  respect  to 
minor  irregularities.  We  regret  that  the  results  now  ob- 
tained do  not  include  the  track  resistances  at  various  inter- 
mediate speeds,  for  there  is  some  probability,  as  we  have 
before  intimated,  that  they  may  show  higher  values  than 
those  obtained  at  either  extreme.  In  any  event  a  decreasing 
or  uniform  value  of  tractive  resistance  explains  the  fact 
that  formulae  like  those  of  Sinclair,  Barnes  and  Vauclain, 
which  contain  only  the  first  power  of  V,  still  give  results 
close  to  the  experimental  facts  within  the  range  of  rather 
high  speeds  for  which  these  formulae  were  designed.  Cer- 
tain it  is  that  they  give  at  high  speeds  results  much  more 
closely  in  accordance  with  fact  than  any  of  the  older 
formulae,  which  were  based  on  lower  speeds  and  antiquated 
track  conditions,  although  being  based  on  trains  they  give 
low  values  for  the  resistance  of  a  single  car.  The  power 
actually  taken  to  drive  the  experimental  cars  at  speeds  be- 
tween 90  and  100  miles  per  hour  ranged  from  840  hp  to  950 
hp,  and  it  should  be  remembered  that  at  these  speeds  the 
track  was  giving  serious  trouble,  so  that  the  tractive  coef- 
ficient was  probably  quite  abnormal. 

We  shall  await  with  great  interest  the  detailed  results  of 
the  tests  with  respect  to  power  consumption  and  tractive 
effort,  but  enough  has  already  been  made  public  to  assure 
us  of  the  welcome  fact  that  electric  trains  at  the  high  speeds 
in  question  actually  require  vastly  less  power  than  would  be 
indicated  by  the  "B  &  L"  formulae  which  aroused  so  much 
discussion  last  month.  The  probable  errors  which  we 
pointed  out  at  the  time  are  fully  confirmed  as  errors  by  the 
results  at  Zossen,  and  it  now  appears  that  instead  of  a 
single  car  at  100  miles  per  hour  taking  an  amount  of  energy 
so  great  as  to  be  virtually  impossible,  it  takes  an  amount 
that  is  entirely  practicable.  Nevertheless,  we  have  always 
taken  the  position  that,  as  Mr.  Davis  indicates,  the  train  is 
a  unit  vastly  preferable  from  the  standpoint  of  output,  and 
offers  the  only  proper  solution  of  the  high  speed  problem. 
The  one  critical  point  is  the  character  of  the  track,  and  evi- 
dently this  is  the  direction  in  which  to  look  for  the  improve- 
ments necessary  to  make  high-speed  electric  trains  an 
operative  success. 

The  Zossen  results,  so  far  as  they  have  gone,  are  highly 
satisfactory  to  the  advocates  of  high-speed  electric  traction, 
and  we  hope  they  will  not  suppress,  but  rather  stimulate, 
further  investigation.  There  is  much  work  to  be  done.  The 
effect  of  cross  wind  and  head  wind  must  be  studied,  the 
relation  of  the  track  construction  to  the  resistance  must  be 


June  7,  1902.] 


STREET  RAILWAY  JOURNAL. 


719 


investigated,  and  the  braking  problem  must  be  worked  out 
to  a  successful  conclusion.  It  is,  however,  of  great  assist- 
ance to  have  accurate  values  of  the  air  resistance  and  con- 
firmatory evidence  of  the  steadiness  of  the  tractive  resist- 
ances so  long,  at  least,  as  the  track  remains  in  good  con- 
dition. 


♦♦♦ 


Automatic  Block  Signals  for  Electric  Railways 


The  advance  of  electric  traction  into  the  field  of  steam 
road  suburban  service  and  the  increasing  number  of  high- 
speed interurban  lines  operating  on  both  single  and  double 
track  make  it  opportune  to  call  attention  to  the  need  for  de- 
velopment of  automatic  block  signal  systems  suited  to  this 
class  of  heavy  electric  railway  service.  It  is  not  to  be  sup- 
posed that  any  block  signal  system  can  take  the  place  of 
eternal  vigilance  on  the  part  of  motormen  and  conductors, 
but  an  efficient  system  of  this  kind  may  greatly  assist  in  the 
working  of  the  road  and  add  to  the  safety  with  which 
trains  can  be  operated.  Much  costly  experimental  work 
has  already  been  done  in  developing  block  signals  for  elec- 
tric roads,  yet  much  more  remains  to  be  accomplished.  We 
would  not  for  a  moment  belittle  the  work  already  com- 
pleted or  in  process,  but  we  do  wish  to  spe:ik  a  word  of  en- 
couragement to  those  who  are  endeavoring  to  evolve  auto- 
matic block  signal  systems  which  will  be  entirely  suited, 
both  in  cost  and  operation,  to  the  conditions  of  present  high 
speed  and  electric  interurban  lines,  as  well  as  to  steam  rail- 
road suburban  lines  electrically  equipped.  It  is  true  that 
the  latter  class  of  service  is  as  yet  undeveloped  and  that 
this  application  is  more  a  question  of  future  demands  than 
present  requirements.  So  far  no  actual  demands  have  been 
made  for  signals  in  this  service,  yet  it  does  militate  some- 
what against  electric  traction  in  the  minds  of  steam  rail- 
road officials  that  few  automatic  block  signal  systems  are 
being  offered  which  would  be  at  all  suited  to  the  condi- 
tions which  arise  when  a  steam  road  is  changed  to  electric 
traction. 

All  block  signal  systems  so  far  put  in  operation  can  be 
classified  under  two  general  heads;  first,  those  dependent 
on  the  operation  by  the  train  of  some  kind  of  a  track  in- 
strument or  trolley  instrument  at  a  given  point ;  second, 
those  dependent  upon  track  circuits.  The  first  class  is  the 
oldest  both  in  steam  and  electric  railway  practice.  The 
first  automatic  block  signals  used  on  steam  roads  depended 
upon  the  deflection  by  the  wheels  of  a  train  of  a  track  in- 
strument at  the  beginning  of  each  block.  The  deflection  of 
this  instrument  set  the  signal  at  the  entrance  to  that  block 
to  "danger"  position.  When  the  train  passed  on  out  of  the 
block  it  deflected  another  track  instrument  which  estab- 
lished circuits,  putting  the  signal  at  the  entrance  of  the 
block  again  to  safety  position.  All  the  automatic  block 
signal  systems  so  far  used  for  surface  electric  railways 
have  depended  upon  the  instruments  in  the  overhead  line, 
operated  by  the  passage  of  the  trolley  wheel.  In  the  case 
of  electric  roads,  of  course,  power  for  operating  the  signals 
or  lighting  signal  lamps  is  obtained  from  the  trolley  circuit. 
In  the  case  of  steam  roads,  primary  batteries  were  neces- 
sarily used.  Any  block  signal  system  dependent  upon  the 
operation  of  track  or  trolley  instruments  has  certain  de- 
fects which  do  not  exist  with  systems  dependent  upon 
track  circuits.  With  the  track-circuit  system  used  on  steam 
railroads,  the  blocks  are  composed  of  continuous  bonded 
sections  of  track,  and  each  block  is  insulated  from  the  ad- 


joining blocks  by  insulating  rail-joints.   A  potential  differ- 
ence of  one  volt  is  maintained  by  a  gravity  battery  between 
the  two  track  rails  of  a  block.    The  presence  of  a  train,  or 
even  a  single  pair  of  wheels  on  a  block,  short  circuits  the 
battery  and  lets  the  signals  fall  to  danger.    A  broken  rail, 
or  an  iron  bar  resting  across  the  tracks,  has  the  same  effect, 
and  it  makes  no  difference  whether  a  portion  of  a  train  has 
passed  out  of  the  block  or  not ;  the  signal  governing  the 
block  will  not  go  to  safety  until  all  the  wheels  of  the  train 
are  off  the  block.    In  any  system  dependent  on  track  or 
trolley  instruments  it  is  possible  for  the  instrument  at  the 
exit  of  the  block  to  be  operated  and  clear  the  signal  when 
the  block  is  in  reality  not  clear,  as,  for  example,  when  two 
cars  are  closely  following  each  other  under  special  orders 
or  where  one  car  has  entered  a  block  against  the  danger 
signals  before  the  car  ahead  has  left  it.    Of  course,  with 
motormen  properly  observing  rules,  the  danger  of  this  kind 
is  very  small,  and,  in  fact,  as  we  said  at  the  beginning  of 
this  article,  it  makes  no  difference  how  efficient  the  block 
signal  system  is,  there  must  be  discipline  upon  the  part  of 
the  motormen  and  strict  observance  of  the  rules  in  order  to 
make  it  efficient.    However,  the  desirable  features  of  the 
track-circuit  plan  have  resulted  in  an  almost  universal 
adoption  of  track  circuits  by  steam  roads  for  automatic 
block  signals.    It  is  much  to  be  regretted,  in  view  of  the 
simplicity  and  efficiency  of  the  automatic  block  signal  sys- 
tems which  have  been  developed  on  steam  roads,  that  such 
systems  are  not  suited  to  heavy  electric  radways,  because  if 
they  were  it  would  save  much  of  the  inventive  and  experi- 
mental work  that  must  be  done  when  electric  traction  en- 
ters the  field  of  high-speed  suburban  and  interurban  serv- 
ice on  steam  roads.   The  essential  difficulty  is  that  the 
foundation  of  automatic  block  signaling  on  the  steam  roads 
of  America  to-day  is  the  track  circuit,  which  makes  use  of 
easily  disturbed  electrical  conditions  existing  between  the 
rails  of  the  track.    On  account  of  the  low  insulation  resist- 
ance between  the  rails  of  a  track  on  the  surface  track  cir- 
cuits can  only  be  satisfactorily  maintained  on  steam  roads 
by  using  a  low-voltage  battery  of  high  internal  resistance, 
the  custom  being  to  use  two  cells  of  gravity  battery  in  mul- 
tiple.  If  an  electric  road  were  to  try  track-circuit  signaling, 
while  still  using  the  track  as  a  return,  one  rail  of  the  track 
must  be  divided  up  into  blocks  insulated  from  each  other, 
leaving  only  one  rail  available  as  a  return  conductor.  In 
order  to  prevent  interference  with  the  signals  by  any  differ- 
ence of  potential  set  up  by  the  flow  of  the  return  current 
used  in  train  propulsion  voltage  considerably  higher  than 
one  volt  or  two  volts  must  be  used.   While  a  system  of  this 
kind  is  successfully  used  on  the  Boston  Elevated,  as  re- 
cently described  in  these  columns,  it  is,  of  course,  not  de- 
sirable to  give  up  the  value  of  one  track  rail  as  a  return 
conductor,  especially  on  surface  roads  which  have  no  ele- 
vated structure  to  bond  to  ;  and,  furthermore,  it  has  not 
been  established  by  trial  that  the  maintenance  of  a  suffi- 
ciently high  voltage  on  the  track  circuit  with  rails  laid  on 
the  surface  would  be  free  from  objections.    If  it  should  be 
found  that  the  track  circuits  are  utterly  impracticable  for 
surface  lines  there  is  still  the  alternative  of  track-instru- 
ment systems. 

One  possible  scheme  of  block  signaling  on  electric  roads 
which  has  been  proposed  in  a  general  way  bv  a  number  of 
writers,  but  which  has  never  been  worked  out  in  practice, 
is  that  of  having  the  block  signal  system  governed  by  the 
current  supply.    The  general  idea  of  this  is  to  divide  the 
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third  rail  into  sections  insulated  from  each  other,  each  sec- 
tion constituting  a  block.  The  presence  of  a  train  on  one 
section  would  act  either  to  set  danger  signals  at  the  be- 
ginning of  the  block  or  to  cut  off  current  entirely  from 
the  preceding  block  through  the  medium  of  a  relay  in  the 
feeder  supplying  the  block  to  be  protected.  This  could  only 
be  accomplished  with  safety  on  a  third-rail  system,  where 
the  contact  shoes  would  always  be  on  the  rail  and  where 
each  car  would  take  sufficient  current  from  the  line  at  all 
times,  even  when  the  motors  were  not  running,  so  that  it 
would  operate  a  relay  inserted  in  the  feeder  circuit  supply- 
ing its  section  of  the  third  rail.  This  would  not  be  feasible 
with  a  trolley  road  because  of  the  possibibty  of  the  trolley 
being  off  the  wire  and  leaving  the  car  unprotected  by  any 
block  signals  at  the  very  time  when  it  might  need  it  the 
most.  Considerable  experimental  work  would  have  to  be 
done  to  bring  such  a  system  to  a  commercial  state  as  just 
outlined,  and  it  would  not  conform  to  the  rules  adopted  by 
American  steam  railroads  governing  signals,  in  that  it 
would  require  the  presence  of  current  in  the  feeder  supply- 
ing a  block  before  the  signal  would  be  allowed  to  go  to 
danger  at  the  entrance  to  the  block.  American  railroad 
rules  require  that  in  the  event  of  any  defect  or  failure  of 
any  part  of  the  signal  system  to  operate  the  signal  shall  go 
to  danger  by  gravity  and  shall  not  depend  upon  positive  op- 
eration of  some  force  to  put  it  in  the  danger  position. 
 +++  

Polyphase  Railway  Working 

Two  important  papers,  read  at  the  recent  meeting  of  the 
American  Institute  of  Electrical  Engineers  on  this  subject, 
are  of  particular  interest  to  those  engaged  in  solving  the 
problems  of  long  interurban  service  and  the  substitution  of 
electricity  for  steam  on  existing  roads.  Naturally,  manu- 
facturers are  well  contented  to  let  a  good  thing  stay  undis- 
turbed, and  they  will  have  a  very  logical  and  forcible  argu- 
ment against  the  innovation,  so  far  as  street  railway  service 
goes,  in  the  desirability  of  a  uniform  practice  on  electric 
roads,  yet  the  polyphase  specter  will  not  down.  We  believe 
that  it  will  be  laid,  if  at  all,  only  by  a  thorough  and  unbiased 
study  of  its  merits  on  a  practical  scale.  We  do  not  believe 
that  it  will  prove  an  important  factor  in  street  railway 
systems  for  cities,  but  it  is  the  part  of  wisdom  to  consider 
the  features  of  the  system,  and  to  study  in  particular  the 
points  in  which  it  differs  from  present  American  practice. 

De  Muralt's  paper  dealing  with  the  European  roads 
already  in  operation  is  full  of  valuable  information.  The 
general  impression  which  it  leaves  upon  the  mind  is  that  the 
roads  operated  by  polyphase  motors  have  demonstrated  that 
the  system  is  thoroughly  reliable  and  practical,  at  least  for 
certain  classes  of  work,  but  the  fact  that  of  the  half  dozen 
roads  described  only  one  belongs  fairly  to  the  tramway  class 
forcibly  suggests  that  polyphase  working  finds  its  least  ad- 
vantageous field  in  ordinary  street  railway  work.  It  seems 
to  us  that  the  chief  objections  to  the  system  lie  not  in  the 
character  of  the  apparatus,  which  is  excellent,  nor  in  the 
difficulty  of  speed  regulation,  which  can  be  as  readily  ob- 
tained as  in  a  simple  motor  equipment  of  the  ordinary  kind  ; 
but  in  the  necessity  for  a  double  trolley,  and  in  the  incon- 
veniences of  a  nearly-fixed  general  speed. 

A  double  trolley  in  any  form  and  for  any  purpose  is  an 
unmitigated  nuisance.  It  stands  condemned  by  the  whole 
body  of  practical  railway  men  who  have  used  it  on  street 
railways.  In  the  larger  field  of  electric  railroadino-  the  ob- 
jections to  it  are  not  so  important,  but  it  seems  to  us  that 
for  ordinary  tramway  work  polyphase  motors  will  have  a 


hard  road  to  travel  unless  they  can  shed  the  extra  trolley. 

As  to  the  other  count  in  the  indictment,  induction  motors, 
while  perfectly  capable  of  speed  regulation,  constantly  tend 
to  run  at  nearly  synchronous  speed,  so  that  it  is  difficult  to 
obtain  the  reserve  speed  necessary  for  making  up  lost  time 
so  as  to  preserve  a  uniform  schedule.  One  could  run  ordi- 
narily at  reduced  speed  with  some  considerable  loss  of 
energy,  but  the  question  of  making  up  time  is  serious  with 
any  form  of  induction  motor.  Of  course,  in  interurban  and 
some  special  railway  service,  traffic  is  relatively  steady ;  as 
regards  the  call  for  unusual  delays  there  would  be  less  in- 
convenience from  this  cause,  and  it  is  in  this  larger  work 
that  polyphase  motors  have  the  best  chance. 

It  is  for  just  such  cases  that  the  advantages  of  the  poly- 
phase distribution  are  most  conspicuous.  Whenever  a  large 
amount  of  energy  must  be  distributed  over  a  long  line  the 
feeder  copper  becomes  very  burdensome.  In  splitting  up 
the  line  into  sections  fed  from  the  sub-stations  there  is  a 
very  great  saving,  for  the  feeder  copper  is  very  nearly 
inversely  as  the  square  of  the  number  of  sections.  There  is 
besides  no  doubt  that  the  motors,  if  polyphase,  can  with 
entire  success  be  wound  for  double  the  voltage  that  is  per- 
missible in  a  motor  having  a  commutator,  so  that  here  again 
is  a  possible  large  saving.  The  tests  on  the  Burgdorf-Thun 
line  show  clearly  that  good  results  can  be  obtained  with 
simple  rheostatic  control,  but  for  severe  acceleration  some- 
thing more  is  needed,  and  in  the  Valtellina  system  Ganz  & 
Co.  have  placed  reliance  on  the  so-called  concatenated  con- 
trol, in  which  the  secondary  of  one  motor  feeds  the  primary 
of  another. 

Mr.  Danielson,  in  a  very  interesting  paper,  presents 
several  modifications  of  this  system,  made  with  a'  view  of 
getting  easy  control  of  speed  over  a  wide  range.  The 'gen- 
eral principle  is  to  employ  two  or  more  induction  motors 
with  different  numbers  of  poles,  so  as  to  get  what  is  prac- 
tically a  change  of  frequency  in  the  subordinate  member  of 
the  concatenation.  There  is  no  doubt  that  one  can  get  a 
wide  range  of  regulation  by  this  device,  and  Mr.  Danielson 
figures  out  that  such  a  combination  will  give  substantially 
as  good  results  in  acceleration  as  are  obtained  with  continu- 
ous-current motors.  The  scheme  is  certainly  highly  ingen- 
ious, but,  to  the  lay  mind  at  least,  it  suggests  frightful  com- 
plication, both  in  the  controller  and  in  the  car  wiring.  It 
is  not  many  years,  however,  since  series-multiple  control 
was  rejected  for  the  same  reason,  and  we  should  really  like 
to  see  Mr.  Danielson's  device  tried  on  a  practical  scale.  For 
many  purposes  the  simpler  control  used  on  the  European 
roads  seems  adequate  to  do  the  work,  and  from  all  accounts 
it  actually  does  perform  thoroughly  well. 

We  do  not  desire  to  take  a  radical  position  in  this  matter 
of  polyphase  traction,  and  we  certainly  appreciate  the  ad- 
vantages that  have  accrued  to  the  art  of  electric  traction 
from  the  thorough  development  that  standardization  has 
brought  to  our  present  apparatus.  But  we  cannot  be  blind 
to  the  fact  that  the  Continental  engineers  have  rapidly  been 
putting  polyphase  traction  into  a  useful  and  practical  state 
for  many  purposes.  The  litigation  of  last  year  over  the 
"Inner  Circle"  showed  very  plainly  that  polyphase  traction 
must  be  reckoned  with  in  the  very  near  future,  and  while 
the  London  decision  may  have  shown  sound  judgment, 
under  the  conditions  to  be  met,  it  cannot  be  considered  as 
having  definitely  put  polyphase  methods  out  of  the  game. 
The  subject  ought  to  be  taken  up  and  thoroughly  studied 
by  our  American  engineers  in  the  light  of  the  foreign  re- 
sults. Our  cheaper  copper  and  more  costly  apparatus  result 
in  conditions  of  economy  radicallv  different  from  those 
found  abroad,  and  the  possibilities  and  limitations  of  poly- 
phase railway  working  in  this  country  ought  to  be  investi- 
gated most  carefully.   It  will  not  do  to  let  the  matter  rest. 
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Freight  Business  on  the  Chicago,  Harvard  &  Geneva 
Lake  Railway 


Inquiries  have  recently  been  made  by  those  interested  in 
the  building  of  electric  interurban  roads  as  to  what  amount 
of  freight  business  could  be  obtained  from  an  average 
farming  community,  leaving  out  of  account  city  traffic  and 
patronage  from  factories  along  the  line.    In  this  con- 


ties  throughout  the  Central  States  which  are  devoted  al- 
most entirely  to  farming.  Another  thing  which  makes  the 
experience  of  this  road  especially  valuable  to  others  is  that 
it  probably  carries  on  interchange  of  business  with  steam 
roads  to  a  greater  extent  than  any  other  electric  road  in  the 
country.  This  holds  true  both  as  to  freight  and  passenger 
business.  Tickets  are  sold  through  from  any  point  on  the 
Chicago,  Harvard  &  Geneva  Lake  Railway  to  those  on  the 
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nection,  also,  the  question  has  come  up  as  to  how  far  inter- 
change of  freight  business  with  steam  roads  can  be  carried 
on  and  whether  it  is  practicable  to  load  the  majority  of  farm 
products  directly  in  the  steam  road  freight  cars  at  sidings 
along  the  electric  road.  As  a  partial  answer  to  some  of 
these  questions  an  investigation  of  the  freight  business 


MAIN  STREET  OF  HARVARD 

Chicago  &  Northwestern  Railroad  or  the  Chicago,  Mil- 
waukee &  St.  Paul  Railroad.  The  greater  part  of  the 
freight  received  and  delivered  by  the  Chicago,  Harvard  & 
Geneva  Lake  Railway  is  handled  in  the  steam  road  freight 
cars,  which  are  hauled  directly  from  the  steam  road  to  the 
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which  has  been  carried  on  for  nearly  three  years  by  the 
Chicago,  Harvard  &  Geneva  Lake  Railway  may  prove  of 
value  as  indicating  what  may  be  expected  under  similar 
circumstances  elsewhere  as  to  the  volume  and  kind  of 
business. 

Figures  from  this  road  are  of  value  not  because  the 
road's  earnings  are  anything  enormous  either  from  freight 
or  passenger  business,  but  because  there  is  so  little  along 
the  line  of  the  road  as  regards  freight  production  which 
differs  from  average  conditions  existing  in  many  communi- 


rural  siding  at  which  delivery  is  mack',  thus  doing  away 
with  all  transfer  of  freight  from  steam  to  electric  cars. 

The  road  has  10.5  miles  of  main  line  and  1.5  miles  of 
siding.  Its  southern  terminus  is  at  Harvard,  on  the  Chi- 
cago &  Northwestern  Railroad,  near  the  northern  border 
of  Illinois.  This  division  of  the  Northwestern  road  forms 
its  main  line  between  Chicago,  St.  Paul  and  Minneapolis. 
Running  north  from  Harvard  8.5  miles  the  electric  road 
crosses  the  Chicago,  Milwaukee  &  St.  Paul  Railroad  and 
then  runs  2  miles  northeast  to  the  southern  edge  of  Lake 
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Geneva,  one  of  Wisconsin's  choicest  lakes  and  an  aristo- 
cratic summer  resort.  Out  of  a  total  yearly  business  of 
abont  $20,000  fully  one-third,  or  $6,666,  is  income  from 
freight.   The  population  along  the  line  is  as  follows: 

Harvard   2,500 

Big  Foot  Prairie   100 

Walworth    600 

Fontana,  on  Lake  (ieneva   300 

Farmers,  tributary  to  hue   500 


Total  population   4,000 

or  about  380  people  per  mile  of  track. 


pany's  own  yards.  In  summer,  refrigerator  cars  are  run 
twice  a  week  from  the  Chicago  &  Northwestern  Railroad 
for  the  benefit  of  the  three  creameries  on  and  near  the  line 
of  the  electric  road.  This  saves  these  creameries  a  long  haul 
in  the  hot  sun  to  the  steam  roads.  Last  winter  3000  tons  of 
ice  were  hauled  from  Lake  Geneva  for  local  use  along  the 
road.  The  company  receives  $500  per  year  for  hauling 
mail  two  trips  each  way  the  entire  length  of  the  road.  After 
June  1,  1902,  an  aditional  service  of  one  trip  each  way  over 
the  2  miles  between  Walworth  and  Lake  Geneva  will  be 
given. 

Live  stock  shipments  form  an  important  part  of  the  com- 
pany's freight  business  and  account  for  the 
large  number  of  carload  lots  of  freight  de- 
livered to  the  steam  roads.  When  the  road 
was  first  built  the  only  stearn  road  con- 
nection it  had  was  with  the  Chicago  &  North- 
western Railroad  at  Harvard,  its  southern 
terminus.  Later  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad  built  through  Walworth. 
This  town  had  formerly  been  served  only  by 
the  electric  road  and  had  grown  from  300  to 
600  people  in  a  space  of  two  years,  due  to  the 
building  of  the  electric  line.  As  the  building 
Milwaukee  &  St.  Paul  Rail- 
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The 


freight 


earnings  come  to  about  $635  per  mile  of 
track  per  year.    When  freight  is  handled  by  the  carload, 
the  Chicago,  Harvard  &  Geneva  Lake  Railway  charges  $5 
per  car  for  every  car  delivered  from  a  steam 
road  to  any  point  along  the  line.   Last  year 
about  1000  carloads  of  freight  were  handled 
in  this  way  at  $5  a  car.    Piece  freight  is 
handled  on  a  one-rate  plan  between  any  two 
points  on  the  Chicago,  Harvard  &  Geneva 
Lake   Railway  at   5   cents   per  hundred 
pounds.    No  piece  of  baggage  or  single 
shipment  of  freight  is  taken  for  less  than  10 
cents,  though  baggage  of  passengers  going 
through  to  or  from  steam  road  points  is 
checked  free.    In  carload  lots  on  both  of 
the  steam  roads  which  this  electric  road 
intersects  the  freight  rate  is  the  same  to 
any  point  on  the  electric  road  that  it  would 
be  to  Harvard  on  the  Northwestern  road 
or  Walworth,  on  the  Chicago,  Milwaukee 
&  St.  Paul,  from  any  point  on  either  of 
these  steam  roads.    One  freight  motor  is 
kept  in  service  all  day,  with  a  crew  of  two 
men.   This  motor  car  is  made  from  a  steam 
road  freight  car  body  mounted  on  McGuire 
trucks  which  were  designed  for  elevated 
service  and  equipped  with  two  G.  E.-57  mo- 
tors.   This  freight  car  has  windows  in  each  private  STOCK  YARD 
corner  for  the  use  of  the  motorman  and  a 
controller  at  each  end.    This  motor  car  hauls  from  one  to 
four  steam  road  freight  cars  and  carries  piece  freight. 
Some  of  the  latter  freight  is  also  carried  in  the  baggage 
compartment   of   the   passenger   cars.     There   are  six 
freight  sidings  along  the  road,  not  including  the  com- 


of  the  Chicago 

road  through  Walworth  gave  a  direct  steam 
road  connection  from  that  town  to  Chicago 
it  was  feared  that  it  would  have  a  disastrous 
effect  on  the  business  of  the  electric  road 
originating  in  the  vicinity  of  Walworth.  It 
is  interesting  to  note,  however,  that  the  elec- 
tric road  has  held  its  own  in  spite  of  this 
competition  and  that  85  per  cent  of  the  live 
stock  freight  business  out  of  Walworth  is 
handled  by  the  electric  road  instead  of  being 
shipped  directly  over  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad. 

The  whole  secret  of  this  is  in  the  better  accommodation 
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for  shippers  which  the  electric  road  is  able  to  offer.  In  one 
case  the  electric  road  has  put  in  a  siding  for  the  stock  yards 
of  a  private  shipper  a  short  distance  from  Walworth.  In 
the  town  of  Walworth  itself  are  the  yards  of  both  electric 
and  steam  railroad  companies.   The  rate  to  shippers  being 
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the  same  by  either  the  electric  or  steam  roads,  the  great 
majority  go  to  the  electric  road  stock  yard  because  of  bet- 
ter accommodations.  The  stock  yards  of  the  electric  road 
are  near  the  shops  and  power  house  and  are  supplied  with 
both  hot  and  cold  water  and  electric  light.  The  hot  water 
is  especially  appreciated  by  shippers  who  wish  to  give  their 
stock  a  warm  bran  mash  before  shipment.  Then,  too,  there 
are  other  small  points  which  the  shippers  appreciate  very 
much.  There  are  always  enough  employees  around  the 
company's  shop  and  yards  so  that  a  man  or  two  can  be 
spared  to  help  the  shipper  in  case  of  necessity  and  to  see 
that  his  wants  are  attended  to.  It  is  manifestly  impossible 
for  a  steam  road  with  a  single  agent  to  do  anything  of  this 
kind  for  shippers,  and  yet  under  the  circumstances  it  costs 
the  electric  road  little  to  do  it.  Steam  roads  haul  stock 
into  the  Chicago  stock  yards  in  from  three  to  four  hours 
from  the  time  of  leaving  Harvard  or  Walworth.  The  elec- 
tric road  makes  it  a  point  to  keep  stock  cars  always  avail- 
able for  evening  shipments  on  short  notice  and  has  arc 
lights  at  the  yards.  When  a  shipper's  agent  in  Chicago 
wires  that  the  market  on  the  following  day  will  be  good, 
this  message  is  received  by  the  manager  of  the  road  and 
immediately  telephoned  to  the  shipper,  who  can  load  his 
stock  in  time  for  the  stock  train  leaving  Harvard  at  mid- 
night. From  the  experience  of  this  road  it  is  evident  that 
an  electric  road,  the  manager  of  which  makes  it  a  policy  to 
accommodate  shippers  in  every  way  possible  and  to  culti- 
vate their  good  feeling,  can  rely  on  capturing  a  large  share 
of  the  business  of  the  country  through  which  his  road  runs 
and  that  stockmen  will  not  drive  to  a  steam  road  stock 
yard  when  an  electric  road  is  near.  It  has  nothing  to  fear 
from  long  drives  to  steam  road  stock  yards  and  freight  de- 
pots if  the  shippers  are  well  treated.  It  is  in  the  matter  of 
conformity  to  the  wants  of  shippers  and  travelers  that  the 
electric  road  has  always  excelled,  and  when  well  managed 
this  will  always  be  true  from  the  nature  of  the  case,  because 
the  organization  of  the  steam  road  and  methods  of  opera- 
tion do  not  permit  of  such  frequent  service  or  attention  to 
the  individual  wants  of  shippers  as  would  be  possible  on  an 
electric  road. 

Although  this  article  has  been  devoted  mainly  to  the 
freight  business,  it  may  not  be  amiss  to  mention  some  of 
the  other  principal  points  about  the  road.  The  equipment 
consists  of  two  freightmotor  cars,  each  havingtwo  G.  E.-57 
motors;  four  passenger  cars,  each  equipped  with  two  G.  E.- 
1000  motors,  and  one  fast  passenger  car  equipped  with  two 
G.  E.-57  motors  geared  to  40  miles  per  hour.  This  latter 
motor  equipment  is  put  under  a  snowplow  in  winter.  The 
freight  motor  car,  with  its  crew  of  two  men,  is  kept  in  serv- 
ice during  the  day,  and,  when  necessary,  in  the  evening,  the 
year  round.  One  passenger  car,  with  a  crew  of  two  men, 
is  kept  in  service  all  day  during  the  winter  months.  In  the 
summer  this  road  offers  one  of  the  easiest  means  of  reach- 
ing Geneva  Lake  from  Chicago  in  connection  with  either 
of  the  two  steam  roads,  and,  in  fact,  this  is  the  only  railway 
line  going  to  the  water's  edge  of  Lake  Geneva,  the  grades 
down  to  the  lake  being  so  severe  that  no  steam  road  has 
ever  built  directly  to  the  lake.  In  the  summer,  therefore, 
to  accommodate  the  Lake  Geneva  travel,  much  of  which 
consists  of  regular  patrons  who  have  cottages  on  Lake 
Geneva  and  do  business  in  Chicago,  the  service  is  in- 
creased. Two  cars  are  kept  running  the  entire  length  of 
the  line,  from  Harvard  to  Geneva  Lake,  and  one  car  be- 
tween Walworth  and  Geneva  Lake.  The  cash-fare  rates 
are  as  follows : 

Harvard  to  Oak  Grove,  3.75  miles  $0.10 

Harvard  to  Big  Foot  Prairie,  5  miles  15 

FTarvard  to  Walworth,  8.5  miles  20 

Harvard  to  Fontana  on  the  Lake,  10.5  miles  30 
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After  June  1  the  rate  from  Harvard  to  the  lake  is  to  be 
25  cents.  Commutation  tickets  consisting  of  forty  5-cent 
rides  are  sold.  Only  four  coupons  are  taken  from  such  a 
ticket  for  a  trip  from  Harvard  to  the  lake.  Steam  roads 
sell  tickets  from  Chicago  to  Geneva  Lake  and  return  by 
way  of  the  Chicago,  Harvard  &  Geneva  Lake  Railway. 
There  is  also  a  commutation  ticket  sold  between  Chicago 
and  Lake  Geneva  upon  which  a  person  can  reach  Chicago 
from  the  lake  either  by  the  way  of  the  electric  line  or  by 
a  steam  road  in  connection  with  the  Chicago  &  North- 
western. One  coupon  on  this  ticket  reads  by  the  way  of 
either  line.  The  roads  named  on  this  optional  coupon  are 
credited  with  the  tickets  which  they  collect.  From  Har- 
vard to  Walworth  the  right  of  way  is  along  one  side  of 
the  highway.  This  highway  is  much  better  now  than  in 
former  days,  owing  to  the  absence  of  heavy  teaming,  which 
was  done  away  with  after  the  electric  road  was  built.  The 
franchise  is  for  fifty  years. 

The  force  required  to  operate  the  road,  except  during 
the  summer  passenger  business,  consists  of  one  manager, 
two  engineers,  one  fireman,  one  electrician,  one  helper,  one 
trackman,  two  motormen,  one  passenger  conductor  and 
one  freight  conductor.  The  road  is  managed  by  Herbert 
T.  Windsor,  formerly  of  the  Chicago  office  of  the  General 
Electric  Company.  L.  S.  Owsley,  of  Chicago,  is  president 
and  H.  H.  Windsor,  of  Chicago,  secretary. 

 ♦♦♦  

Association  Meetings  at  the  World's  Fair 

It  is  proposed  to  invite  the  American  Street  Railway 
Association  to  hold  its  meeting  in  St.  Louis  in  1904,  and 
furnish  the  organization  facilities  for  a  large  gathering. 

At  the  recent  annual  convention  of  the  National  Electric 
Light  Association,  in  Cincinnati,  considerable  interest  was 
manifested  in  the  importance  of  the  association  taking  an 
active  part  in  stimulating  a  prominent  and  important  dis- 
play of  electrical  apparatus  and  appliances  at  the  interna- 
tional exposition  to  be  held  in  St.  Louis  in  1904,  which 
culminated  in  the  unanimous  adoption  by  the  convention  of 
a  resolution  presented  by  James  I.  Ayer,  of  Boston,  which 
provided  that  the  annual  meeting  of  1904  be  held  on  the 
grounds  of  the  Louisiana  Purchase  Exposition  Company 
at  St.  Louis. 

Action  was  taken  by  the  National  Electric  Light  Associa- 
tion to  hold  the  1904  meeting  in  St.  Louis,  for  the  reason 
that  the  members  are  convinced  that  much  better  working 
exhibits  will  be  forthcoming  if  the  electrical  manufacturers 
understand  that  the  operating  companies  are  thoroughly 
interested  in  having  electrical  apparatus  exploited  on  a 
large  scale.  The  co-operation  of  the  American  Street  Rail- 
way Association,  it  is  estimated,  would  result  in  attracting 
a  still  larger  number  of  exhibitors,  and  would  really  solve 
the  problem  of  getting  a  proper  representation  of  these 
interests  in  the  electrical  department. 



On  Oct.  1,  1901,  113  German  cities,  against  99  in  1900, 
had  electric  traction,  with  a  total  length  of  roads  of  1940 
miles,  equal  to  2844  miles  of  single  track.  The  total  ca- 
pacity of  the  generating  machinery  in  use  for  traction  was 
108,021  kw,  as  against  76,600  lew  in  1900,  excluding  storage 
batteries.  The  increase  in  the  use  of  storage  batteries  was 
still  greater  ;  their  power  was  25,531  kw  at  the  end  of  Octo- 
ber, 1 901,  as  against  16,890  in  1900.  Of  the  total  of  2844 
miles  of  single  track,  only  445  miles  are  owned  by  the  mu- 
nicipalities, but  even  this  is  in  part  rented  to  private  com- 
panies. The  Berlin-Zossen  Railway  is  the  only  private 
railway  included  in  the  foregoing  figures. 
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Train  Resistance 


BY  W.  J.  DAVIS,  JR. 


The  communication  from  Messrs.  Lundie,  Bell,  Dodd 
and  Wille  in  the  May  3  issue  of  the  Street  Railway  Jour- 
nal on  the  subject  of  train  resistance  in  general  and  the 
formulae  offered  as  the  results  of  the  Buffalo  &  Lockport 
tests  in  particular,  were  read  by  the  writer  with  deep  inter- 
est and  appreciation  of  the  suggestions  and  information 
given.  In  view  of  the  friendly  criticism  provoked  the 
writer  feels  that  additional  explanation  of  the  derivation 
and  limitations  of  his  formula  may  not  be  out  of  place.  It 
must  be  remembered  that  as  the  maximum  speed  obtained 
in  the  Buffalo  &  Lockport  tests  did  not  exceed  60  miles  per 
hour  it  cannot  be  assumed  that  the  constants  obtained  can 
be  applied  with  accuracy  for  speeds  greatly  exceeding  this 
value  until  verified.  To  the  writer's  knowledge,  all  of  the 
published  data  on  train  resistance  at  high  speeds  is  the  re- 
sult of  tests  taken  with  steam  locomotives  hauling  trains  of 
standard  steam  railroad  passenger  coaches.  The  Buffalo  & 
Lockport  tests  were  made  under  similar  conditions,  except 
that  an  electric  locomotive  was  used  instead  of  a  steam 
locomotive. 

It  may  be  interesting  to  compare  some  of  the  best-known 

V2 

( 1 )  Wellington,    f  =  4  +  -005V-  +  (.28  +  .03n)  — 

AV2 

(2)  Eastern  Ry.,  France,    f  =  3.6  +  .45V  +  .0019-^- 

(3)  D.  K.  Clark,    f  =  7.14  +  .00525  V'-' 

(4;  Engineering  News,  1894.   f  =  2  +  -25V 
(5 J    Baldwin  Locomotive  Works,    f  =  3  .167V 
Where  f  =  resistance  in  lbs.  per  ton. 
V  =  velocity  in  miles  per  hour. 
T  =  weight  of  train  in  tons, 
n  =  number  of  cars  in  train. 
A  =  cross  section  of  car  in  square  feet. 
It  will  be  observed  that  none  of  these  formulae,  with  the 
exception  of  Wellington's,  takes  into  consideration  the 
number  of  cars  forming  a  train  or  the  cross-sectional  area 
of  the  car.   In  making  comparison  therefore  with  the  Buf- 
falo &  Lockport  formula  it  is  necessary  to  approximate 
these  values  by  assuming  type  of  car  and  engine  represent- 
ing average  practice.    Suppose  we  take  a  five-unit  train 
made  up  of  four  cars  weighing  45  tons  each,  with  no 
square  feet  cross-sectional  area  and  hauled  by  80-ton  loco- 
motive, making  total  weight  of  train  260  tons.  Formula 
(3)  in  the  May  issue,  obtained  directly  from  Buffalo  & 
Lockport  tests,  has  been  given  as 

.004AV2     .  . 
f  =  4+.i3V+  — J   [i  +  .i(n— 1)] 

Substituting  the  above  value  we  obtain  the  following  re- 
sults at  a  speed  of  60  miles  per  hour : 

B.  &  L.  formula   20.3  lbs.  per  ton 

Wellington   27.9  " 

Eastern  Ry.,  France   33-5    "  " 

D.  K.  Clark   26.0    "  " 

Engineering  News,  1894   17-° 

Baldwin  Locomotive  Works    13-°  " 

It  will  appear  from  the  foregoing  that  the  values  given 
by  the  Buffalo  &  Lockport  constants,  instead  of  being  high, 
are  considerably  less  than  the  values  obtained  from  the  for- 
mulas of  D.  K.  Clark,  Wellington  and  Eastern  Railway,  of 
France,  but  are  rather  higher  than  the  Baldwin  Locomotive 
Works  and  Engineering  News  formulae.  The  latter,  how- 
ever, contain  no  quadratic  function  of  the  velocity,  and  for 
this  reason,  while  approximately  correct  at  low  speeds,  are 
inaccurate  in  high-speed  work. 

The  formula  has  also  been  checked  up  from  time  to  time 
with  published  results  of  isolated  engine  trials  and  per- 


formances. As  an  example  taken  at  random,  the  Railroad 
Gazette  of  Nov.  1,  1901,  gives  some  tabulated  results  of  the 
performance  of  a  New  York  Central  class  I  engine  hauling 
the  Empire  State  Express  from  New  York  to  Albany.  The 
train  was  made  up  of  one  composite  car,  two  coaches  and 
one  parlor  car,  having  weight,  with  passengers  and  bag- 
gage, of  208  tons.  The  locomotive  weighed  88  tons,  mak- 
ing total  weight  of  train  296  tons.  Assuming  the  cross- 
section  of  the  cars  to  be  115  sq.  ft.,  and  taking  the  engine 
efficiency  at  90  per  cent,  the  following  tabulated  results  are 
obtained : 


Card  No. 

Speed 
M.  P.  H. 

Total  I.  H.  P. 

Train  Resis. 
lbs.  per  'Ion 

Train  Resis. 
lbs  per  Ton  by 
B.  &  L. 
Formula 

3  

60 

1,138 

21.8 

19.6 

4  

65 

1.337 

23  7 

21  6 

6  

72 

1,331 

21. 1 

24.6 

8  

64 

I,  IOI 

19.7 

21.2 

In  the  Buffalo  &  Lockport  tests  none  of  the  coaches  were 
of  the  vestibuled  type,  and  the  outline  of  the  electric  loco- 
motive was  such  that  it  and  the  car  following  presented 
practically  a  flat  surface  to  the  wind.  Verification  of  the 
law  that  the  wind  pressure  varies  as  the  square  of  the 
velocity  was  obtained,  not  from  a  single  run,  but  from  six 
independent  trials  requiring  more  than  fortv  observations. 
Four  of  these  runs,  where  the  wind  was  very  light  and  nor- 
mal to  the  track,  gave  each  a  coefficient  within  a  few  per 
cent  of  .004.  In  the  remaining  runs  the  wind  was  gusty, 
and  the  tests  were  rejected  on  this  account;  but  they  also 
showed  the  increase  in  wind  pressure  to  be  proportional  to 
the  square  of  the  velocity  for  speeds  below  60  miles  per 
hour. 

The  usual  type  of  interurban  electric  car  is  vestibuled  at 
both  ends,  and  consequently  presents  a  partially  rounded  or 
wedge-shaped  end  to  the  direction  of  motion.  In  applying 
the  formula  obtained  from  the  Buffalo  &  Lockport  tests, 
therefore,  to  this  type  of  car  it  was  thought  to  be  approxi- 
mately correct  to  reduce  the  constant  "d"  to  .0035.  This 
may  prove  to  be  too  high,  and  from  the  viewpoint  of  the 
engineer  and  the  promoter  it  is  to  be  hoped  that  it  is  so.  A 
conservative  attitude  with  regard  to  motor  and  power-sta- 
tion capacity  impels  the  writer  to  favor  this  value  until 
proven  high  by  a  number  of  tests  taken  under  widely  vary- 
ing conditions. 

It  seems  to  be  the  general  opinion  that  there  is  a  woful 
lack  of  data  which  may  be  applied  universally  to  high-speed 
traction  with  single  cars  having  vestibuled  fronts,  or  even 
to  short  trains  of  two  or  three  cars  where  the  maximum 
speed  exceeds  40  miles  per  hour.  The  results  of  the  Buf- 
falo &  Lockport  tests  were  so  striking  and  conclusive  in 
their  general  character,  and  appeared  so  threatening  to  the 
successful  and  economical  operation  of  single  cars  at  speeds 
above  60  miles  per  hour  or  75  miles  per  hour,  that  it  was 
with  the  hope  of  arousing  the  attention  of  electric  railway 
engineers  to  the  gravity  of  the  subject,  as  well  as  to  the  im- 
portance and  value  of  more  data,  that  the  modified  results 
of  the  Buffalo  &  Lockport  tests  were  published. 

Unfortunately,  most  of  the  early  interurban  electric 
roads  follow  highways  or  river  bottoms,  and  on  this  ac- 
count abound  in  grades  and  curves.  To  the  writer's  knowl- 
edge, there  is  no  electric  road  in  the  country  now  operating 
which  can  offer  a  continuous  stretch  of  10  miles  to  12  miles 
of  practically  level  tangent  track  backed  up  with  sufficient 
station  capacity  and  adequate  third-rail  construction  to  per- 
mit accurate  tests  of  trains  of  three  or  more  cars  at  speeds 
approaching  75  miles  per  hour  to  80  miles  per  hour.  There 
are  several  such  roads  under  construction,  however,  and 
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ELECTRIC  RAILWAYS. 

CABLE  RAILWAYS. 

HORSE  RAILWAYS. 

MISCELLANEOUS 
RAILWAYS. 

TOTAL  RAILWAYS. 

CAPITAL  STOCK. 

FUNDED  DEBT. 

CAPITAL  LIABILITIES. 

STATES. 

TRAIL  CARS. 

TRACK 
MILEAGE. 

TRACK 
MILEAGE. 

TRACK 

INCREASE. 

l'oRRVEAR 

INCREASE 

STATES. 

1901 

1900 

1901 

1  i>t)t  > 

1901 

1901 

19 

I'lOO 

1901 

1900 

1901 

1900 

1901 

1900 

1901 

1900 

1901 

1900 

1901 

1900 

1901 

1900 


1901 

1900 

1901 

1900 

1901 

FOR  VHAR. 

1900 

1901 

1900 

1901 

New  England  Stales. 

Nl-u  1  l.tmpshire 

Vermunl  

M.-i-.-.iL-liiisells. 
Rhode  Island.. 

11 

ilS 

10 

28 

278 
121 
91 
1,9110 
233 
503 

159 
91 
2,3011 
316 

527 

no 

85 
6,214 
583 
1.028 

20H 
94 
0,997 

753 
1.052 



33 
12 

'  56 
104 

2,676 
" 

Jill 

12 

321 
91 
1,973 

503 

159 
91 
2.301) 

527 

203 
97 
3,902 

639 
1,132 

240 
9,673 
1.1  10 

?3,902,148 
1,533,300 
1.277,600 

48,971,108 

13,'l64.'940 

I4.0S9.348 
4,237,000 
1, 765,124 
54.069,933 
16,972,000 
23,772,940 

J 187. 200 
2,703,700 
437,524 

770!  000 

1    ^\  32G  00f 

1.O06.60O 
34,373,00(1 

10|s«2*8CMl 

(5,009  519 

2]sis!5o6 

1.345,000 
34.312,500 

5,719.700 
15.557,000 

J083.519 
1.S09.000 
33S.400 
'00,500 
2,357.300 

fS.  228, 148 
2.542,800 
2.284,200 
83,341,108 
19,064,400 

1  J9.098.S07 
1  8s!3S2!433 

$870,710 
1  4.512,701 



New  England  Stales. 

J  Maine 

..  — New  Hampshire 

1  Vermont 

 Massachusetts 

 Rh,"k-  Island 

1  Connecticut 

m'coa'fi(° 

.  TOTAI  

3,244 

3,731 

9,523 

2,935 

8 

3 

16 

4 

3,252 

3,734 

11,438 

12,484 

85,051,156 

104,900,345 

19,855,189 

54,380,300 

64,762  219 

10,381,919 

t  339,433,456 

 '--  

Total 

Eastern  Slates. 

Eastern  Slates. 

New  York  ..  - 

New  Jersey  

Pennsylvania..  

Delaware  

District  of  Columbia 

Maryland  

Virginia   . 

West  Virginia. 

121  | 

2,104 

2, 60S 

11,403 
1,750 

0,30s 

538: 

54 

700 

112 

110 

1,097 
34 

1,025 

fliof 

al04 

2,272 
"26 

2,717 

"sis 

2,554 

2,912 

13,365 
1,931 
6,440 
98 

15.881 

222,065,607 
46,193,  SOU 
115.673,290 
1,320,000 
24,400,000 
24,3011,806 
7,831,250 
3,348.000 

276,011,467 
79,925.180 
168,921.110 

53, 945,  SCO 

'                    New  York 

New  Jersey 

 "nSS 

.  .District  uf  Columbia 
  Maryland 

!               West  Virlihia 

2,117 

ii?ii 

5,930 

186 
490 
2 

1  16 

11 

y 

39 

"-2 

"3 

798 
2,119 

62 

847 
2,475 

G2 

1,935 
6,775 

33, 731, 3811 
23.247,821) 

:::: 

no 

980 
1,012 

1,920,000 
28,205,000 
30,404,000 
9.856.250 
3,003,000 

600.000 

6 

227 
390 

230 
442 

1.222 

398 

955 
1,2511 

125 
353 

356 

.... 

227 
390 

239 
442 

1.008 
1,575 
450 

3,805,000 
6,043,194 

36,193,01 10 

17 

"i 

248 

300 

653 

2,025,000 

|ii,r,;ni,oiiii 

14>29>i00 

■U'30/,00 

3S|43o!250 

9 

105 

148 

154 

198 

31 

11 

105 

143 

185 

209 

255,000 

3,809,000 

3,634,000 

'125,000 

7.157,000 

Total...  

398 

6.130 

7,100 

U.'.i.VJ 

22,5:11 


1.783 

1,705 

"17 

200 

123 

119 

1,131 

1,064 

mo 

197 

2,298 

2,755 

6.503 

7.425- 

25,124 

28,055 

475,192,759 

598.846,013 

123,053,254 

446,898,323 

540,161,813 

93,263,590 

922,091.082 

1,139.007.820 

216,910.744 

 Total 

Central  Stales. 

Cenlral  Stales. 

Michigan.  

Ohio  

Indiana.. . .   

Kentucky  

Wisconsin  ..  ..... 

.Minnesota       . .  -  -  

Missouri ..   

31 

29 
32 

tf 
23 
20 

1,523 
333 

JS 

378 

'$& 

410 

211 

-304 
183 

164 

213 

211 

'304 
188 
284 

19 

iib 

183 

211 

sio 

2 
6 

"i? 

3 
9 
10 

2 
3 

"is 

3 
9 

10 

2 

"l3 

25 

"21 
3 
9 
18 

2 

"l3 

6 

io 

3 
9 
13 

2 
8 

"'"io 

"2 

"io 

6 
3 

142 

"'3 
99 

827 
1.850 
685 
231 
405 
1,773 
327 
342 
740 

963 
2,110 
811 
225 
405 
1,834 
354 

877 

1,559 
3.834 
992 
753 
791 
7,411 
1.080 
569 
2,662 

1,803 
4,307 
1,149 
798 
791 
7,084 
1.0S8 
607 
2,748 

24.354,000 
87,341,300 
17.323,600 
8,196,900 
10,781,500 
151,604,160 
20. 11-"..  49.1 
11,543,000 
46,000.300 

32,703,400 
124,655,350 
24.233,000 
7,596,900 
10,795,500 
158,791,060 
23,025.495 
13,398,000 
53,479,000 

S, 349,400 
37,31-1,050 
6.910,000 
•600,0110 
14,000 
7,186,900 
2,490,000 
1,355.000 
7,473,300 

23,082,000 
43,717,700 
26,02'.i.000 

7,123,300 
11,039,050 
89.707.9ini 
12.ii70.OU') 

5,392,000 
55,168,000 

55,325,000 
O4,339.|i00 
20, 813.50H 
8.263.300 

'oVhooc 

32,243,000 
22,021,301) 
184,500 
1,140.000 
1.22X.000 

47,430,000 
129.059,000 
43.952.000 
15.320.200 
21,820,550 
241,372,060 

10U74i300 

88.028,400 
188,994,150 
51,047,100 
15,800,200 
23,062,550 
25 1.980. 960 
37,351.495 
20.022.000 
117,034.600 

40,592.400 
5i>,935.;(5(i 

7,094.500 
540.000 

1.242.000 

10,008.91)0 

•840,000 
3,087,000 
15,360,300 

■  ■  ■                 .  Michigan 

 Ohio 

   ^  Indiana 

 .nfinois 

 Minnesota 

 Missouri 

Total  ... 

278 

0,952 

7,781 

11,915 

16,168 

5,669 

4,722 

155 

127 

920 

991 

910 

53 

62 

80 

62 

20 

12 

151 

102 

7,180 

7  079  19.651 

21,040 

383,266,255 

449,278,905 

06,012,050 

271,994,950 

344.102,750 

72,107,800*1 

655,261,205 

793,331,055 

138,120,450 

.... 

Southern  States. 

Southern  Slates 

45 

3 

2 

2 

2 

49 

62 
272 

66 
202 

30 
266 

77 

49 

72 
285 

69 
207 

25 
274 
216 

77 

99 

101 
138 
474 

89 
401 

41 
523 

.146 

1,316,000 
1.902,000 
5,741,400 
1.131,000 
3,5S5,O0O 
506,600 
9,025.000 
In, 245, 100 
1,038  800 

1,465,600 
2,012,000 

14,911,400 
1,131.000 
8,755.000 
685,500 
9,025,000 

16,095,100 
1,170,600 

349.G0O 
50,000 
9,170,000 

5,170,666 

179,000 

5,850,666 
131,700 

666,500 
2,950,000 
9,564.000 

654.300 
4,702,000 

533.000 
7,765,1101) 
9,604.000 
1,114,800 

1,075,000 
3.02.S.OOO 
10,823,00(1 
994.300 
0,892,000 
030,000 
7.705,000 
12,354  0O0 
1,159  500 

408,500  | 
78.000  ' 
10  259*000 
340.000 
2,190!000 
112,000 

2,760. 000 
44.700 

1,782,500 
4  912.000 
15.305,400 
1.785.300 
8.287.000 
1.024.500 
17.390.000 
19,849.100 
2,153,000 

2.540.000 

5,040.000 
34.734  400 

2.125,300 
15,047.000 

1,315,500 
17.390.000 
23.449,100 

2.330,000 

758.100 
128.000 
Ifl. 429,000 
340,000 

7.3eoiono 

291,000 

s.obb*666 

376.400 

.  Norlh  Carolina 
 South  Carolina 

 Florida 

..  Alahama 

 Mississippi 

  Tennessee 

 Louisiana 

.  ....       .  Arkansas 

South  Carolina      . .  . . 
Georgia  

Alabama..  . 

Mississippi   

Tennessee  

Arkansas  

5 
12 

11 

A 

59 
261 

62 
159 

21 
264 

60 
274 

64 
180 

4 

Si 

358 
94 

102 
439 



35 
34 
12 
54 

111 

32 

30 

26 
12 

56 

no 

26 

;;;; 

3 
11 
5 
7 
9 

8 

■3 
11 
6 

3 

6 
9 
4 
14 
14 

11 

C 
9 
4 

11 

"*9 
30 

12 

"25 

"9 
20 

"\i 
"25 

"26 
62 

is 

"9 

is 
43 

"21 

"io 

126 
401 

91 
395 

63 
524 
580 
146 

76 

1,092 

1,155 

1,882 

2,057 

352 

328 

.... 

54 

46 

76 

54 

34 

73 

106 

04 

1.23U 

1,274 

2,415 

2.533 

34,950,800 

55,851,100 

20,900,300 

37,538,000 

53,720.800 

10,182,200 

72,439,400 

109,571,900 

37,(182,500 

 Total 

Western  Slates. 

2 

11 

11 

8 

8 

11 

11 
174 
127 
327 
313 

8 

8 

100,000 
0,377,500 
2,345,000 
0.176.000 
s, -or,  .null 
2,120  000 
54.000 
1,006,000 

11,5511,0110 
2,718,300 

40.433,090 

100,000 
0,377,500 
2,705,000 
8,886.000 
8,205,000 
2,120,000 
54,000 
3,400,000 
11.S16.000 
3,067,000 
03,385,190 
75,000 

100.000 
8,787,500 
3,510,000 
11.410,000 
17  269  00O 

s'iioiisoo 
54,000 

2,796,000 
18.985,000 

100,000 
8,832,500 
4,030,001) 
P, 361, 000 

Western  Slates. 

 South  Dakota 

Kansas     

Colorado  

10 
IB 
8 

106 
273 

232 

112 
310 
234 

"88 
352 

277 

10H 

430 
377 

56 
78 
172 

63 

:::: 

22 
18 
28 
2 

22 
15 
17 
2 

21 
24 
50 
2 

21 
22 
28 
2 

"79 

"95 

'  84 

174 
121 
301 
313 

320 
108 
480 
540 

422 
193 
529 
545 

'  360, 000 
2,710,000 

2,410,000 
1,105,000 
5,234,000 
9,064  000 
1,381,500 

l'iVo'.ooo 
7.435.000 

2.. ',25, 001) 
25,052,000 

2.455,000 
1,325,000 
8.475,1100 
9.214,0011 
1,546,500 

1,203,666 
7.960,000 
5, 173.000 
46,414,000 
25,000 

16G\000 
3,241,000 
150  000 

S^OOO 
5.951  OHO 

■  -  ■   Nebraska 

 """."..Texas 

  Colorado 

.  Idaho 

 Utah 

 Washington 

   Oregon 

 .California 

.  .Arizona 

Idaho   

Utah  

Washington   

Oregon  

California  

Arizona    

1 
3 
11 

8 

2 

01 
4 

97 
191 
128 

111 
4 
97 
199 
,  138 
960 
11 

70 
2 
101 

71 
2 
Ml 
200 
214 
1,047 

12 

"20 
!  47 
40 
172 

143 
36 
109 

[A 

16 
5S8 

539 

"ia 

40 

30 

"si 

3 
39 

<.  a 

il3 

140 

4 

*"-8 

"i4 

27 

27 

"2 

"so 

79 

"2 
15 
9 
71 

61 
4 
105 
213 
144 
827 

01 
4 
105 
225 
149 
1,121 

82 
2 
129 
354 
273 
1,922 

88 
2 
129 
419 
313 
1,996 
21 

1,794,666 
265.000 
348,700 
21. '.'111. 500 
75,000 

165*000 
73,066 

79(1,000 
2,996,700 

42.003,5(10 

Total  

110 

1,896 

2,287 

|  2,403 

I  70(1 

733 

121 

114 

610 

61 

36 

,  132 

112 

248 

227 

.  128 

118 

206 

181 

2,277 

2,031 

4, 2U0 

4,065 

87,735,490 

115,189,690 

27,454.200 

56,056,500 

83,850,500 

143,791.990 

199.040,190 

55,2-13,2110 

United  Stales  

1,062 

19,814 

43.15311 

;  11.445 

10,-1  hi 

330 

241 

1  1,171 

370 

382 

1,550 

1,411 

428 

400 

2,761 

3, 1  32 

20.442 

23.036 

02,918 

03,777 

1.066,190,460 

1,324,072,053 

257,375,593 

860,803,673 

1.086,598,032 

211'  729,  109 

1.933,005,133 

2.410,670.135 

477.005,002 

 United  Stales 

41 

1,717 

1,902 

|  420 

1  """ 

|  32 

39 

92 

73 

769 

794 

2,2211 

2,330 

20,119.255 

26.848,100 

728.845 

13,078.533 

15,088,538 

2,010,000 

39,197,793 

41,030,638 

2,738,845 

  Canada 

Notations.— a  includes  178  miles  of  elevated  track,  68  in  Brooklyn  and  110  in  Manhattan  and  the  Bronx.         A  includes  120  miles  of  elevated  track  in  Chicago.         •  Indicates  decrease.  STREET  RAILWAY  JOURNAL 
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one  of  them,  where  the  highest  possible  speed  and  very 
heavy  service  is  demanded  and  justified  by  the  traffic,  will 
have  a  stretch  of  15  miles  of  almost  perfectly  level  double 
track  free  from  turnouts  and  switches  which  require 
slowing  down,  will  be  laid  with  90-lb.  rail  and  have 
sub-stations  of  1000  kw  rated  and  2000  kw  momentary 
capacity  located  at  an  average  of  9  7  miles  apart.  The  Gen- 
eral Electric  Company  is  now  making  arrangements 
through  the  kindness  of  the  owners  to  conduct  a  series  of 
exhaustive  tests  on  this  road  at  the  highest  speeds  within 
the  capacity  of  track  and  equipment  and  under  various  con- 
ditions of  shape  of  cars,  number  of  cars  forming  a  train, 
etc.  It  may  be  several  months  before  these  tests  can  be 
made  and  published,  and  if  other  engineers  in  the  meantime 
have  an  opportunity  to  add  in  any  way  to  our  present  infor- 
mation the  data  will  be  gratefully  received. 

 »♦♦  

Special  Tests  vs.  Commercial  Practice 

Chicago,  May  19,  1902. 
Editors  Street  Railway  Journal: 

Regarding  the  discussion  started  in  the  May  3  issue  of 
the  Street  Railway  Journal  on  the  figures  on  train  re- 
sistance given  by  W.  J.  Davis,  Jr.,  I  am  reminded  of  a  story 
which  is  told  of  a  distinguished  American  inventor  who 
has  a  well-developed  sense  of  humor  along  with  an  ability 
to  go  at  all  problems  in  the  easiest  and  most  practical  way. 
This  inventor,  so  the  story  goes,  had  in  his  employ  some 
expert  mathematicians  noted  more  for  their  ability  to  juggle 
with  equations  than  for  their  practical  ideas.  The  inventor 
rushed  in  upon  these  gentlemen  one  morning  with  a  vessel 
of  very  peculiar  and  irregular  shape  and  asked  to  know  the 
cubic  contents.  The  mathematicians  set  to  work  with  cali- 
per and  pencil,  and  along  toward  night,  after  a  day  of 
strenuous  labor,  they  were  able  to  triumphantly  announce 
the  result.  "Yes,  that's  correct,"  said  the  distinguished  in- 
ventor. The  calculators  were  somewhat  astounded  at  the 
assurance  with  which  the  inventoi  spoke  and  were  begin- 
ning to  wonder  if  their  employer  had  been  brushing  up  on 
higher  mathematics  and  lightning  calculation  on  the  quiet, 
when  one  of  their  number,  in  an  awed  voice,  asked  how  he 
had  obtained  his  result  single  handed  so  quickly.  "Oh, 
that's  easy,"  he  replied ;  "I  filled  the  thing  with  water  and 
then  measured  the  water  in  a  graduated  tube." 

Now,  after  reading  the  mathematical  discussions  on  train 
resistance  which  appeared  in  connection  with  Mr.  Davis' 
article,  I  could  not  help  thinking  along  the  line  suggested 
by  Mr.  Dodd  that  the  best  way  to  determine  train  resistance 
of  electric  motor  cars  is  to  make  use  of  the  numerous  fig- 
ures on  power  consumption  obtainable  in  every-day  service 
from  high-speed  interurban  cars  before  going  through  fur- 
ther mathematical  gymnastics  in  regard  to  the  matter. 
Enough  high-speed  runs  have  been  made  by  electric  cars 
in  the  neighborhood  of  60  miles  per  hour,  so  that  there 
ought  to  be  no  great  alarm  lest  the  train  resistance  with 
electric  traction  soon  reach  a  prohibitive  figure.  Indeed, 
some  of  us  have  a  strong  suspicion  that  if  the  results  given 
by  Mr.  Davis  as  obtained  by  the  coasting  method  were 
checked  with  the  readings  of  an  ammeter  and  voltmeter  on 
the  same  locomotive,  taken  just  before  current  was  cut  off, 
there  would  be  a  great  discrepancy.  We  have  on  an  elec- 
tric car  such  easy  means  of  obtaining,  within  a  fair  range 
of  commercial  accuracy,  the  power  required  to  propel  a 
car  at  different  speeds  that  it  would  seem  that  the  best  evi- 
dence to  introduce  in  a  case  of  this  kind  would  be  from  the 
car  tests  of  numerous  roads  now  operating  at  high  speed. 
It  is  safe  to  say  that  if  electric  car  resistance  had  been 
found  to  be  abnormally  large  on  our  present  roads  op- 
erating at  50  miles  per  hour  to  60  miles  per  hour  a  halt 


would  have  been  called  on  higher  speeds  before  this.  As 
one  of  the  figures  which  has  been  obtained  in  practice  (and 
which  I  believe  corresponds  fairly  well  with  results  else- 
where) the  test  on  the  Lake  Electric  Railway,  published 
on  page  611  of  the  May  17  issue,  is  worth  considering. 
Here  a  car  weighing,  loaded,  36  tons  made  4.84  miles  on 
level  track  in  4  min.,  10  sec,  taking  12  kw-hours,  2480 
watt-hours  per  car  mile,  69  watt -hours  per  ton  mile.  Of 
course,  special  tests  are  to  be  considered  as  of  more  weight 
than  any  single  common  commercial  measurements,  but 
when  special  tests  do  not  agree  with  the  general  average 
results  of  commercial  tests  there  is  at  least  good  reason  for 
inquiring  further  into  the  possible  errors  in  the  special 
tests.  As  intimated  in  your  editorial,  there  are  chances  for 
error  in  the  coasting  method,"  which  leave  the  results  ob- 
tained by  Mr.  Davis  open  to  question,  and  this  is  especially 
true  since  they  do  not  seem  to  agree  with  power  consump- 
tion figures  obtained  in  practice. 

C.  R.  James. 

■  

Mileage,  Car  and  Capitalization  of  Street  Railway  Com- 
panies in  the  United  States  and  Canada  in  \90i 

The  accompanying  table  of  street  railway  mileage,  cars 
and  capitalization  in  the  United  States  and  Canada  for 
1901  has  been  compiled  from  the  1902  edition  of  "Ameri- 
can Street  Railway  Investments."  An  examination  of  the 
table  shows  that  the  total  mileage  of  track  in  the  United 
States  has  been  increased  during  the  year  2594  miles, 
making  a  total  for  1901  of  23,036  miles.  The  increase  in 
capital  liabilities  is  $477,605,002.  Each  geographical  di- 
vision of  the  country  shows  an  increase  for  the  year  both 
in  mileage  and  in  capital  liabilities.  The  New  England 
States  added  482  miles,  an  increase  of  18.59  Per  cent,  with 
an  increased  capitalization  of  $30,237,108,  or  6.33  per  cent. 
The  increase  in  the  mileage  of  the  Eastern  States  and  in 
the  capital  liabilities  is  larger  in  volume,  as  well  as  in  pro- 
portion, than  that  of  any  other  section.  The  extensions 
amounted  to  922  miles,  which  was  35.54  per  cent,  while  the 
increase  of  capitalization  amounted  to  $216,916,744,  or 
45.41  per  cent.  The  Central  States  rank  next,  with  an  in- 
crease of  792  miles,  an  equivalent  of  30.53  per  cent.  The 
capitalization  was  raised  by  $138,120,450,  or  28.92  per  cent. 
The  Western  States  increased  their  mileage  354.  which  was 
an  addition  of  13.64  per  cent,  and  their  capital  liabilities 
$55,248,200,  which  was  11.57  Per  cent.  In  the  Southern 
States,  the  increase  was  only  44  miles  and  1.70  per  cent, 
but  the  capitalization  was  increased  $37,082,500,  which 
was  equivalent  to  7.77  per  cent.  The  Canadian  systems 
added  18  miles  during  the  year  and  increased  their  capital- 
ization $2,738,845. 

The  year  covered  by  these  statistics  witnessed  the  last 
of  the  cable  lines  in  New  York  City  changed  into  the  con- 
duit trolley  system,  thus  completing  the  abandonment  of 
the  old  cable  system  of  56  miles  throughout  the  city  and 
the  substitution  therefor  of  a  modern  electric  equipment. 
Although  the  mileage  of  the  New  York  elevated  railways 
is  still  counted  in  the  miscellaneous,  or  steam  group,  a 
large  portion  of  the  system  is  now  operated  electrically. 
On  the  Second  Avenue  line  the  steam  locomotives  have 
been  discarded  entirely,  and  on  Third  Avenue  more  than 
50  per  cent  of  the  traffic  is  handled  by  the  electric  system. 
It  is  expected  that  the  transformation  of  the  entire  elevated 
railway  system  of  New  York  will  be  completed  within  the 
present  year,  thus  making  the  largest  third-rail  multiple- 
unit  electric  railway  system  in  the  world.  The  official  open- 
ing of  the  elevated  system  of  Boston,  which  is  operated  by 
electricity,  was  the  most  important  event  in  New  England 
during  the  year. 
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Results  of    Tests  for  Air  Resistance    on  the  Berlin- 
Zossen  Experimental  High  Speed  Line 


The  great  interest  which  has  been  growing  for  all  ex- 
periments on  high-speed  electric  railroading  for  the  last 
decade  has  become  largely  concentrated  upon  the  trials 
during  the  tests  made  in  Germany  last  fall.  While  a 
great  many  experiments  have  been  made  in  high-speed 


have  been  carefully  kept  from  the  public,  and  but  little  is 
known  of  the  actual  data  which  was  obtained.  The  paucity 
of  knowledge  on  actual  train  resistance,  particularly  that 
due  to  the  air,  make  this  data  of  exceptional  interest,  and 
through  the  courtesy  of  the  engineers  the  accompanying 
curves  are  published  for  the  first  time,  showing  the  relation 
between  air  pressure  and  speed.  It  was  originally  intended 
to  obtain  speeds  of  200  km  (125  miles)  per  hour  or  over, 


mm 


FIG.  I  —THE  EXPERIMENTAL  CARS  USED  IN  BERLIN-ZOSSEN  EXPERIMENTS 


working,  there  has  never  been  anything  undertaken  of  so 
thorough  a  nature  as  the  work  of  the  so-called  Studien 
Gesellschaft  fiir  Schnellbahnen,  which  was  organized  at 
Berlin  on  Oct.  10,  1899.  This  company,  as  already  men- 
tioned in  these  pages,  is  composed  of  representatives  of  a 
number  of  the  leading  German  technical  societies  and  elec- 
trical manufacturing  companies,  and  is  backed  by  royal 
favor  and  large  financial  interests.  The  right  to  secure  the 
use  of  the  military  road  between  Marienfelde  and  Zossen, 
near  Berlin,  for  experiments,  and  the  necessary  capital  of 
some  $180,000  being  appropriated,  two  cars  were  built  by 

Pi  utile 


but  up  to  the  speeds  actually  obtained  the  curves  show  that 
the  wind  pressure  does  not  vary  as  the  linear  function  of 
the  speed,  but  as  approximately  the  square  of  the  speed. 
Whether  this  relation  will  obtain  at  higher  speeds  will  re- 
main for  subsequent  tests  to  determine. 

The  cars  have  a  seating  capacity  of  fifty  persons,  and, 
according  to  the  conditions  of  the  test,  were  to  be  no  larger 
in  width  and  height  than  the  standard  Prussian  State  Rail- 
way car.  The  trucks  are  of  normal  gage,  with  three  axles, 
each  able  to  support  a  maximum  load  of  16  tons  per  axle, 
inclusive  of  the  passenger  load.   Three-phase  current  was 
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FIG.  2.— PLAN  AND  PROFILE  OF  BERLIN-ZOSSEN  EXPERIMENTAL  LINE 


two  of  the  leading  continental  manufacturers  and  the  tests 
were  attempted.  While  the  rolling  stock  operated  with  per- 
fect satisfaction  in  every  way,  it  was  found  that  at  a  speed 
above  100  miles  an  hour  the  track  construction  became  the 
limiting  feature,  and  the  experiments  had  to  be  abandoned 
until  heavier  rails  and  better  ballast  had  been  substituted 
for  the  present  line. 

The  results  of  these  experiments,  as  far  as  carried  out, 


used,  with  10,000  volts  to  12,000  volts  on  the  line.  This 
current  was  transformed  on  the  cars  by  static  transform- 
ers and  supplied  to  the  motors,  which  were  directly  on  the 
axles,  no  reduction  gearing  being  employed.  One  of  the 
two  cars  used  was  supplied  by  the  Siemens  &  Halske 
Aktien  Gesellschaft  and  the  other  by  the  Allgemeine  Elec- 
tricitats  Gesellschaft. 

The  military  road  extending  from  Marienfelde,  a  suburb 
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a  few  miles  to  the  south  of  Berlin,  to  Zossen,  which  was  put     rectly  south  from  Marienfelde.    It  is  level  and  has  only  a 
at  the  disposal  of  the  society  for  this  purpose  by  the  gov-     few  curves,  as  will  be  seen  from  the  plan  and  profile  in  Fig. 
ernment,  is  23  km  (14.3  miles)  long  and  runs  almost  di-     2.    The  road  is  not  used  for  passenger  traffic,  so  that 
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Length  of  pipe  II  Nov.  4th  0  nun  (0  ft.) 

21st  2400  mm  (7  ft.  10^  in 
"    22th3450  mm  (11  ft.  3%  io 
CarS 


Air  Pressure  on  November  4th.  21st,  22nd, and  25th,  1901 


ivsT  


iPT:£^rr2uT 

1050 


iVfiTT 


'1 — nriso  f  nrrvriii 

1220       1050  100 

V— -L  /V 


3 

30.70 
28.66 
26.61 
.24.56 
22.51 
20.47 
18.42 
16.38 
14.33 
12.28 
10.23 
8.19 
6.14 
4.09 
2.05 


November  lib  Runs  II— IV,  Car  S 


1 

1     1  1 

Pipe  11 

l  Pressiu 

e) 

Oh 
< 

/ 

November  21<t,Runs  1— 111.  Car  S 


30.70  150 
28.66  140 
26.61  130 
24.56  120 
■25.51  110 
20.47  100 
18.42  90 
16.38  80 
14.33  70 
12.28  60 
10.23  50 
8.19  40 
6.14  30 
4.09  20 
2.05  10 


II)      20      30      4U      50      (,0      70      M)      90     100  110     120     1  i0    140  150 
Speed— km.  per  hour 

0.21   12.42   13.01  24.31  31.03    37.20  43  47  49  68  55  89  02.10  08.31  74.52  85.73  80.94  93  15 
Speed— miles  per  ho.:r 

November  22nd, Runs  I-IX,  CarS 


160 
99.36 


-Ur- 

Pipt^ii 

(Pressure 

V 

0- 

i  ! 

30      40      50  60 


6.21    12.42  13.0!  24.84  31.05  37 


80  90 
Speeil-  kill,  per  hour 
0  «4I    49  08  55.39   02.10  62.31 
Speed-miles  pel  hour 

November  25th,RunsI-  IV,  Car  A. 


110    120    1  JO    140    150  160 


30.73  30-91  93  15 


30.70 
28.66 
26.61 
24.56 
22.51 
20.47 
18.42 
16.38 
14.33 
12.28 
10.23 
8.19 
6.11 
4.09 
2.05 


1 1 1 

Pipe  11 

( Pressiu 

o 

- 

- 

< 

30.70  150 
28.66  140 
26.61  130 
24.56  120 
22.51  110 
20.17  100 
18.42  90 
16.38  80 
14.33 
12.23 
10.23 

8.19 

6.14 

4.09 

2.05 


11)      20       30      40       o0       60       70      >0       '10      100  110     120     U0      111)  150 
Speed—  kin.  per  hour 

0.21    12.12  18  03  21.81  31,05   37  20  41  17  49  03    55  89  02.10  03  31  71.52  8)  73   80  91  93  15 
Speed  —miles  per  hour 


1 

MIL 

Pip 

•sll  and  111 

Pi  i,c 

V 

X 

< 

10      20      30      40      50      60      70  30 
Speed  — km. 

0.21    12.12  18,03  21.31  31.05  37.20   4347  49,03 
Speed-miles 


90  101)  111)  120  130  140  150  100 
per  hour 

5.89  02.10  03.31  74.62  81.73  80.04  93  15   99  10 

|>-'r  hour  Street  Railway  Journal 


FIG.  4—  WIND  RESISTANCE  TESTS  ON  THE  BERLIN-ZOSSEN  LINE, 


728 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  23. 


Speed  of  Car  and  Air  Resistance 
Car  S.  Test  made  on  November,  4th  and  21st  1901 
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FIG.  5.— WIND  RESISTANCE  TESTS  ON  THE  BERLIN-ZOSSEN  LINE 


Speed  of  Car  and  Air  Resistance 
Car  S  Test  made  November  22nd,  1901 
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the  tests  could  be  carried  on  without  interference  from 
other  trains.  The  track,  which  after  two  or  three  months' 
tests  was  found  to  be  too  light  to  stand  the  strain  of  cars 
running  at  the  speed  proposed,  is  now  being  strengthened. 
At  60  km  (37  miles)  to  80  km  (50  miles)  per  hour  very  little 
trouble  was  experienced  with  the  track,  but  at  100  km  (62 
miles) to  1 20 km  (74 miles)  per  hour  the  cars  oscillated  badly. 

The  original  track  construction  consisted  of  rails  weigh- 
ing 32  kg  per  meter  (64  lbs.  per  yard),  partly  on  metal  but 
for  the  most  part  on  wooden  ties  laid  in  sand.  It  is  inter- 
esting to  note  that  the  section  using  metal  ties,  which  was 
near  the  station,  proved  entirely  too  rigid,  and  wooden  ties" 
will  be  used  exclusively  in  the  new  work.  The  new  rails 
will  weigh  42  kg  per  meter  (84  lbs.  per  yard)  and  will  have 
a  head  70  mm  (2.75  ins.)  broad,  with  an  18-mm  (.7  in.)  web 
and  a  height  of  150  mm  (5.9  ins.).  They  will  be  laid  on  oak 
ties,  of  which  there  will  be  eighteen  to  a  rail  length  of  15  m, 
and  the  road  will  be  ballasted  to  a  depth  of  about  200 
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outside  axles  of  the  six-wheel  trucks.  A  single  controller 
was  used,  placed  in  the  center  of  the  car  and  attached  me- 
chanically to  the  operating  controllers  at  each  end  of  the 
car,  one  of  the  requirements  of  the  test  being  that  the  car 
should  be  operated  from  either  end.  Static  transformers 
were  placed  under  the  car,  and  for  starting  and  regulating 
liquid  rheostats  were  employed.  The  equipment  of  Car  S 
consisted  of  four  motors,  likewise  placed  on  the  outside 
axles  of  the  trucks,  with  a  normal  output  of  250  hp  when 
running  at  full  speed  and  a  maximum  of  750  hp  at  start- 
ing. The  transformers  were  placed  under  the  car.  The  re- 
sistances were  made  of  sheet  metal  and  placed  along  the  side 
of  the  car  body  between  the  windows  and  the  side  sills. 
They  were  contained  in  boxes  constructed  from  angle  iron, 
which  was  bolted  to  the  car  girders.  One  main  controller 
was  used  in  the  center  of  the  car,  operated  by  compressed 
air  from  the  motorman's  controllers,  which  were  placed  in 
each  cab  at  the  ends  of  the  car.   The  voltage  used  upon  the 
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FIG.  7  —WIND  RESISTANCE  TESTS  ON  THE  BERLIN-ZOSSEN  LINE 


mm  (7.9  ins.).  The  angle-plates  will  be  600  mm  (23.6  ins.) 
in  length  and  will  have  six  bolts  each.  Tie-plates  will  be 
used  under  the  rails.  The  cars  used  in  the  test  differed 
somewhat  from  each  other,  the  main  points  of  difference 
being  in  the  shape  of  the  ends,  which  in  the  Siemens  & 
Halske  car  were  somewhat  pointed,  while  the  ends  of  the 
Allgemeine  Electricitats  Gesellschaft  car  were  flat  with 
rounded  corners.  The  current-collectors  also  differed  in 
form.  Those  in  the  Allgemeine  Electricitats  Gesellschaft 
car  were  on  separate  frames,  three  at  each  end,  while  the 
Siemens  &  Halske  car  had  a  single  upright  standard  at  each 
end  to  carry  the  sliding  contact.  These  points  of  difference 
are  well  shown  in  the  accompanying  engraving,  which  is 
from  a  hitherto  unpublished  photograph. 

The  Allgemeine  Electricitats  Gesellschaft  car  was  desig- 
nated as  "Car  A"  and  the  Siemens  &  Halske  car  as  "Car 
S."  The  equipment  of  Car  A  consisted  of  four  motors 
having  a  normal  output  of  250  hp  with  750  hp  maximum, 
or  a  total  normal  output  of  1000  hp  and  3000  hp  maximum 
for  the  car.  These  motors  were  carried  on  a  hollow  sleeve 
around  the  axle,  which  was  attached  to  the  wheels  by  a  set 
of  spring's  on  each  side.   The  motors  were  mounted  on  the 


motors  on  Car  A  was  435  volts  and  that  on  Car  S  was  n 50 
volts. 

As  soon  as  the  track  is  strengthened,  which  will  be  in 
the  late  summer,  the  tests  will  be  resumed.  In  the  mean- 
time the  data  secured  from  the  tests  already  made  are  being 
collated  by  the  Studien  Gesellschaft,  whose  report  is  soon  to 
be  made  public.  It  is  therefore  only  through  the  courtesy 
of  the  officers  of  the  company  that  some  of  the  most  im- 
portant results  concerning  air  resistance  derived  from  the 
tests  can  here  be  presented. 

An  ingenious  method  was  adopted  for  measuring  this 
pressure.  Pipes  of  different  diameters  and  at  different 
angles  were  passed  through  the  ends  of  the  cars  and  were 
led  to  pressure  gages  whose  readings  were  recorded  at 
different  speeds.  These  readings,  reduced  to  a  basis  of 
kilograms  per  square  meter  and  pounds  per  square  foot,  are 
plotted  on  the  charts  herewith.  One  pipe  (Pipe  II.)  was 
arranged  so  that  it  could  be  extended  to  various  distances 
in  front  of  the  car,  as  indicated  in  the  charts,  which  also 
show  the  location  and  diameter  of  all  the  pipes.  The  final 
chart  indicated  herewith  as  Fig.  3,  shows  that  the  resistance 
is  a  function  of  V2. 
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Figures  on  the  total  train  resistance  are  not  yet  avail- 
able, but  will  be  published  in  an  early  issue  of  this  paper. 
It  might  be  said,  however,  that  the  total  motor  output  re- 
quired by  the  90  ton  to  92  ton  cars  was  from  840  hp  to  950 
hp  for  speeds  varying  from  145  km  to  160  km  (90  miles  to 
106  miles)  per  hour,  indicating  a  total  coefficient  at  these 
higher  speeds  of  about  25  kg  to  26  kg  per  metric  ton  (50 
lbs.  to  52  lbs.  per  ton  of  2000  lbs.),  At  18  km  to  20  km 
(1 1.2  miles  to  12.4  miles)  per  hour  the  traction  coefficient 
was  about  4  kg  to  5  kg  per  metric  ton  (8  lbs.  to  10  lbs.  per 
ton  of  2000  lbs.).  It  might  also  be  added  that  when  running 
at  120  km  (74.6  miles)  per  hour,  if  the  current  was  shut  off, 
the  car  coasted  from  station  13  to  station  22.5  (see  plan),  or 
9.5  km  (5.9  miles).  This,  however,  was  with  the  current- 
collectors  on  the  wire,  which  amounted  to  about  1  kg  (2 
lbs.)  per  ton,  so  that  the  rail  resistance  was  3  kg  to  4  kg  (6 
lbs.  to  8  lbs.)  per  ton. 

 •>>  

Comparisons  of  Gross  Receipts  for  1900  and  1 90 1 


The  accompanying  tables,  which  have  been  carefully 
compiled  from  statistics  presented  in  the  American  Street 
Railway  Investments  for  1902  (just  published),  give  the 
gross  receipts  of  246  railway  companies,  arranged  in  five 
groups.  The  first  group  contains  thirty-five  properties, 
each  having  received  in  1901  gross  receipts  amounting  to 
$1,000,000  or  over;  second,  seventeen  properties,  showing 
gross  receipts  of  between  $1,000,000  and  $500,000;  third, 
sixty-nine  properties,  between  $500,000  and  $100,000; 
fourth,  sixty-three  properties,  between  $100,000  and  $50,- 
000,  and  fifth,  sixty-two  properties,  between  $50,000  and 
$25,000.  The  average  rate  of  increase  of  the  receipts  in 
1901  over  1900  is,  in  the  first  group,  8.3  per  cent;  in  the 
second  group,  14.4  per  cent;  in  the  third  group,  12.6  per 
cent;  in  the  .fourth  group,  13.4  per  cent,  and  in  the  fifth 
group,  19. 1  per  cent.  The  general  average  increase  for 
1901  over  1900  for  the  246  companies  compared  is  9.3  per 
cent. 

The  prosperous  condition  of  the  country  during  the  year 
has  been  reflected  in  the  earnings  of  the  street  railway 
companies,  as  well  as  in  the  number  of  extensions  to  exist- 
ing properties  and  new  roads  which  have  been  built.  Many 
of  the  latter  have  been  of  the  interurban  type,  and  with  the 
introduction  of  polyphase  apparatus  longer  roads  have 
been  built  and  projected  than  ever  before.  On  many  of 
these,  particularly  in  the  Middle  West,  high  speeds  are  be- 
ing secured,  and  some  are  employing  the  third-rail  system 
of  traction  on  the  sections  built  on  private  right  of  way. 

Some  particularly  interesting  developments,  which  are 
noted  in  this  review  and  are  emphasized  in  these  tables,  may 
be  mentioned  in  passing.  The  modern  tendency  toward 
consolidation  has  been  exemplified  in  the  city  of  Atlanta, 
where  two  companies,  which  for  some  years  have  been 
active  rivals  for  the  transportation  and  lighting  business  of 
the  city,  have  been  united. 

The  principal  event  in  Boston  was  the  official  opening 
of  the  elevated  railway  system,  which  is  operated  by  elec- 
tricity. The  success  of  the  subway  has  become  so  marked 
that  another  subway  is  under  construction  to  East  Boston, 
and  plans  are  under  consideration  for  materially  improving 
the  rapid-transit  system  of  the  city  by  the  construction  of 
additional  subway  routes.  The  consolidations  of  the  sub- 
companies  of  the  Massachusetts  Electric  Companies  have 
resulted  in  the  practical  absorption  of  all  the  interurban 
and  city  lines  controlled  by  these  companies  into  two  main 
companies.  Many  of  the  lines  to  the  west  of  Boston  which 
have  not  been  included  in  the  scheme  of  the  Massachusetts 


Electric  Companies,  whose  operations  have  been  confined 
mostly  to  the  territory  north  and  south  of  the  city,  have 
been  united  under  the  title  of  the  Boston  Suburban  Electric 
Companies,  the  form  of  whose  organization  is  very  similar 
to  that  of  the  Massachusetts  Electric  Companies. 

The  traffic  returns  of  the  street  railway  system  of  Buffalo 
and  Niagara  Falls  are  larger  than  usual,  owing  to  the  in- 
fluence of  the  Pan-American  Exposition,  which  was  held 
in  that  city  during  the  year.  The  improvements  made  in 
track  construction  and  power  requirements  by  the  Inter- 
national Traction  Company  previous  to  the  fair  will  remain 
adequate  for  the  requirements  of  the  company  for  some 
time. 

The  claim  of  the  city  that  several  important  franchises  in 
Chicago  expire  within  a  few  years  has  been  steadfastly  op- 
posed by  the  street  railway  companies.  Just  outside  of 
Chicago,  work  is  being  completed  on  one  of  the  most  am- 
bitious schemes  of  high-speed  electric  railroading  which 
has  yet  been  attempted.  This  is  to  connect  the  city  of 
Aurora,  111.,  by  way  of  Elgin.  The  line  has  been  con- 
structed especially  to  attain  high  speed. 

Two  important  events  connected  with  the  street  railway 
interests  of  Cleveland  are  the  extension  in  every  direction 
of  the  interurban  systems  centering  in  Cleveland,  and  in- 
cluding the  completion  of  a  through  electric  line  under  one 
management  as  far  as  Port  Huron,  Mich.,  and  the  em- 
barrassment, announced  early  in  1902,  of  the  Everett- 
Moore  Syndicate,  which  had  taken  a  prominent  part  in  the 
development  of  interurban  railways,  including  the  estab- 
lishment of  the  line  already  mentioned.  The  report  of  the 
financial  trouble  was  at  first  construed  as  having  been 
brought  about  through  the  failure  of  its  electric  railway  en- 
terprises, but  the  reports  of  the  Bankers'  Committee,  which 
has  had  the  finances  of  the  syndicate  in  charge,  indicate 
that,  so  far  as  the  electric  railway  properties  were  con- 
cerned, the  results  were  profitable. 

Detroit,  like  Cleveland,  has  for  several  years  been  an  im- 
portant interurban  railway  center,  and  the  extensions  and 
new  roads  which  have  been  built  in  Southern  Michigan 
during  the  last  year  have  directed  particular  attention  to 
the  city  and  its  interurban  railway  enterprises.  Several  of 
the  latest  electric  roads  which  have  been  built  in  the  west- 
ern part  of  the  lower  peninsula  have  been  equipped  with 
the  third  rail  and  are  representatives  of  the  latest  develop- 
ment in  high-speed  electric  railroading.  These  roads  have 
been  extended  now  so  as  practically  to  cross  the  State,  a 
distance  of  about  200  miles. 

The  city  of  Pittsburgh  exhibits  another  striking  example 
of  the  modern  tendency  in  street  railway  operation  to  unite 
in  the  hands  of  a  single  company  all  of  the  street  railway 
lines.  This  has  been  done  under  the  name  of  the  Philadel- 
phia Company,  which  now  controls  all  the  lines  of  both  the 
United  Traction  Company  and  the  Consolidated  Traction 
Company,  as  well  as  of  several  lighting,  gas  and  other  pub- 
lic service  corporations. 

The  United  Railways  of  San  Francisco  during  the  last 
vear  secured  possession  of  the  San  Francisco  &  San  Ma- 
teo Railway,  the  Sutro  Railway  and  the  Sutter  Street  Rail- 
way, and  early  in  1902  of  the  Market  Street  Railway,  of 
San  Francisco,  thus  coming  into  possession  of  most  of  the 
transportation  systems  of  the  city.  San  Francisco  was  one 
of  the  last  of  the  cities  of  first  importance  in  the  country  in 
which  the  transportation  system  was  divided  among  sev- 
eral owners,  but  by  the  new  consolidation,  which  has  been 
carried  out  with  Eastern  capital,  has  now  followed  the  lead 
established  in  Eastern  communities. 

It  will  be  seen,  therefore,  that  the  year  has  witnessed 
manv  important  changes  in  the  large  street  railway  prop- 
erties, along  with  the  expansion  in  the  volume  of  business. 
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COMPANIES  HAVING  GROSS  RECEIPTS  FOR    I9OI   OF  OVER 
$1,000,000, 

NAME  OF  COMPANY.                                  igOO.  igOI. 

Metropolitan  Street  Ry.  Co.,  New  York  $14,437,134  $14,720,767 

Union  Traction  Co..  Philadelphia,  Pa               13, 249, 819  13,431,680 

Brooklyn  Rapid  Transit  Co.  (all  controlled 

companies),  Brooklyn,  N.  Y                          11,768.550  12,135.559 

Boston  Elevated  Ry.  Co.,  Boston,  Mass            10,236,994  10,869,495 

Manhattan  Ry.  Co.,  New  York                          9,969,900  10,253,271 

Chicago  Union  Traction  Co.,  Chicago,  111           8,345,748  8,158,810 

Chicago  City  R.  R.  Co.,  Chicago,  111                  5.543.179  5,900,271 

St.  Louis  Transit  Co.,  St.  Louis.  Mo                   5,469,207  5,783,912 

Massachusetts  Electric  Companies  (all  con- 
trolled companies),  Boston,  Mass                     5.518.837  5,778,133 

United  Ry.  &  Electric  Co.,  Baltimore,  Md.  . .    4,304,933  4,718,295 

North  Jersey  Street  Ry.  Co.,  Jersey  City,  N.  J.    3,992,067  4,172,647 

Consolidated  Traction  Co.,  Pittsburg,  Pa.  ..  .    2,737,938  3,279,189 

International  Ry.  Co.,  Buffalo,  N.  Y                  2,621,375  3,202,202 

Twin  City  Rapid  Transit  Co.,  Minneapolis, 

Minn                                                               2,839,355  3,173,976 

Detroit  United  Ry.,  Detroit,  Mich                      2,589,836  2,942,238 

Boston  &  Northern  St.  Ry.  Co.,  Boston,  Mass.    1,945,415  2,758,702 
Providence-Pawtucket-Rhode  Island  Subur- 
ban Ry.  Co.,  Providence,  R.  1                         2,382,258  2,702,383 

Third  Ave.  R.  R.  Co.,  New  York                       2,155,461  2,655,725 

Milwaukee  Electric  Ry.  &  Light  Co.,  Mil- 
waukee, Wis                                                    2,220,698  2,442,342 

Cleveland  Electric  Ry.  Co.,  Cleveland,  O.  .  .  .    2,061,505  2,296,898 

United  Traction  Co.,  Pittsburg,  Pa                     1,816,686  1,958,115 

Old  Colony  Street  Ry.  Co.,  Brockton,  Mass..       618,705  1,932,097 

Montreal  Street  Ry.  Co.,  Montreal,  Que            1,769,905  1,900,680 

Jersey  City,  Hoboken  &  Paterson  Ry.  Co., 

Hoboken,  N.  J                                              1,803,287  1,859,931 

Metropolitan  West  Side  Elevated  Ry.  Co., 

Chicago,  111                                                  1.628,737  1,753.313 

Toronto  Ry.  Co.,  Toronto,  Ont                           1,501,001  1,661,108 

Louisville  Ry.  Co.,  Louisville,  Ky                      1,520,514  1,617,059 

Denver  City  Tramway  Co.,  Denver,  Col             1,302,290  1,507,293 

Coney  Island  &  Brooklyn  R.R.  Co.,  Brooklyn, 

N.  Y                                                             1,393.732  1,471,268 

South  Side  Elevated  R.  R.  Co.,  Chicago.  111.    1,286,636  1,362,231 

United  Traction  Co.,  Albany,  N.  Y                    1,318,902  1,340,208 

Toledo  Railways  &  Light  Co.,  Toledo,  O.  ..  .    1,125,187  1,311,084 

Capital  Traction  Co.,  Washington,  D.  C             1,124,434  1,251,360 

Worcester    Consolidated    Street    Ry.  Co., 

Worcester,  Mass                                             710,023  1,031,235 

Rochester  Ry.  Co.,  Rochester,  N.  Y                      936,341  1,000,259 

Total .  .  .  \  29  companies  in  1900  )  f^.^Sg  $l44,333,736 

I  35  companies  in  igoi  )               JJ'  *    3  *  WIJ""J 

COMPANIES  HAVING  GROSS  RECEIPTS  FOR    I9OI  BETWEEN 
$1,000,000  AND  $500,000. 

NAME  OF  COMPANY.                                      IgOO.  igoi. 

Union  Ry.  Co.  of  New  York  City,  N.  Y               787,170  919,131 

American  Railways  Co.,  Philadelphia,  Pa...       603,606  844,297 

Cincinnati,  Newport  &  Covington  Ry.  Co., 

Cincinnati,  0                                                     783,588  819,206 

Lake  Street  Elevated  R.  R.  Co.,  Chicago,  111.       757,955  786,462 

New  Orleans  &  Carrollton  R.  R.  Co.,  New 

Orleans,  La                                                        708,575  762,718 

Springfield  St.  Ry.  Co.,  Springfield,  Mass  ...       686,050  753,810 

Union  Traction  Co.  of  Indiana,  Anderson, Ind.       447,616  752,524 

Hartford  Street  Ry.  Co.,  Hartford,  Conn.  ..  .       682, g36  745,173 

Forty-Second  Street,  Manhattanville    &  St. 

Nicholas  Ave.  Ry.  Co.  New  York  City,  N.Y.       5ig,424  701,177 

Pittsburg  &  Birmingham  Traction  Co.,  Pitts- 
burg, Pa                                                            632,455  661,927 

Fair  Haven  &Westville  R.R.  Co  ,New  Haven, 

Conn                                                              591,801  644,528 

United  Power  &  Transportation  Co.,  Phila- 
delphia, Pa                                                     594,625  632,475 

Syracuse  Rapid  Transit  Ry. Co. .Syracuse, N.Y       552,403  621, 2gg 

Northern  Ohio  Traction  Co.,  Akron,  O                 425,886  617,011 

Srranton  Ry.  Co.,  Scranton,  Pa                             58g,342  614,022 

Dry  Dock,  East  Broadway  &  Battery  R.  R. 

Co.,  New  York  City                                         638,943  588,540 

Washington  Water  Power  Co. .Spokane, Wash.       503, go6  556, gg8 

Total,  17  companies                                  .$10,506,281  $12,021,298 

COMPANIES  HAVING  GROSS  RECEIPTS  FOR    1901  BETWEEN 
$500,000  AND  $100,000. 

NAME  OF  COMPANY*.                                       IgOO.  IgOI. 

New  York  &  Queens  County  Ry.  Co.,  Long 

Island  City,  N.  Y                                           1468,447  $4g4,30i 

West  End  Traction  Co.,  Pittsburg,  Pa                  394,661  493,865 

Central  Crosstown  R.R.  Co. .New  York  Ctty.      619,213  482,471 

Portland  R.  R.  Co.,  Portland,  Me                         413,512  477,598 

Sacramento  Electric,  Gas  &  Ry.  Co.,  Sacra- 
mento, Cal                                                      376,970  419,781 

Camden  &  Suburban  Ry.  Co.,  Camden,  N.  J.       347,948  411,002 


NAME  OF  COMPANY.  1  gOO.  IgOI. 

Thirty-Fourth    Street    Crosstown    Ry.  Co., 

New  York  City,  N.  Y   342,711  397.949 

Harrisburg  Traction  Co.,  Harrisburg,  Pa.  ..  .  343,508  393,771 

Monongahela  Street  Ry.  Co.,  Pittsburg,  Pa..  285,094  356,293 
Fonda,  Johnstown  &  Gloversville  R.  R.  Co. 

Gloversville.  N.  Y   318,940  344,927 

Trenton  Street  Ry.  Co.,  Trenton,  N.  J   314,651  337,217 

Ottawa  Electric  Ry.  Co.,  Ottawa,  Ont   315,022  313, 171 

Holyoke  Street  Ry.  Co.,  Holyoke,  Mass   262,487  303,666 

Chester  Traction  Co.,  Chester,  Pa   297,132  295,915 

Winchester  Avenue  R.  R.  Co.,  New  Haven, 

Conn   278,891  288,791 

Utica  Belt  Line  Street  R.  R.  Co.,  Utica,  N.  Y.  245,183  281,224 

Union  Street  Ry.  Co.,  New  Bedford,  Mass. . .  24g,640  272, 8g5 

Conestoga  Traction  Co.,  Lancaster,  Pa   241,583  270,533 

Halifax  Electric  Tramway  Co.,  Ltd.,  Halifax, 

N.  S   232,766  251,644 

Cleveland,  Elyria  &  Western  Ry.  Co.,  Cleve- 
land, 0   179,697  24g,26o 

Elizabeth,  Plainfield  &  Central  New  Jersey 

Ry.  Co.,  Elizabeth,  N.  J   201,123  236,082 

Lewiston,  Brunswick  &  Bath  Street  Ry.  Co., 

Lewiston,  Me   222,364  221,532 

Atlantic  Coast   Electric  R.  R.   Co.,  Asbury 

Park,  N.  J   268,802  220,661 

Richmond  Traction  Co.,  Richmond,  Va   203,057  218, 56g 

Schenectady  Ry.  Co.,  Schenectady,  N.  Y. . . .  110,382  215,962 
Staten  Island  Electric  R.R.  Co.,Staten  Island, 

N.  Y   204,049  214,063 

Newport  &  Fall  River  Street  Ry.  Co.,  New- 
port, R.  1   128,654  213,129 

Manchester  Street  Ry.  Co. ,  Manchester,  N.  H.  173,004  212,138 

Johnstown  Passenger  Ry. Co.,  Johnstown, Pa.  169,784  204,286 

Binghamton  Ry.  Co.,  Binghamton,  N.Y   176,210  204,079 

Southwest  Missouri  Electric  Ry.  Co.,  Webb 

City,  Mo   213,865  203,630 

Fitchburg   &    Leominster    Stree'    Ry.  Co., 

Fitchburg,  Mass   178,644  ig6,544 

Yonkers  R.  R.  Co.,  Yonkers,  N.  Y   177,394  189,503 

Erie  Electric  Motor  Co.,  Erie,  Pa   176, og8  185,847 

Westchester  Electric  R.  R.  Co.,  New  York. . .  163,932  185,285 
Wilkinsburg  &  East  Pittsburg  Ry.  Co.,  Brad- 
dock,  Pa  *   35,962  183,787 

Twenty-Eighth  &  Twenty-Ninth  Sts.  Cross- 
town  R.  R.  Co.,  New  York   182,932  177,37° 

Interstate  Consolidated  Street  Ry.  Co.,  North 

Attleborough,  Mass   176,032  174,701 

Pottsville  Union  Traction  Co.,  Pottsville,  Pa.  142,466  173,209 
Cleveland,  Painesville  &  Eastern  R.  R.  Co., 

Cleveland,  0   141,112  164,971 

Lincoln  Traction  Co.,  Lincoln,  Neb   132,996  163,634 

Southern  Ohio  Traction  Co.,  Hamilton,  O.  .  .  140,542  154,787 

Beaver  Valley  Traction  Co. .Beaver  Falls, Pa.  5g,46g  147, gg2 
Staten    Island    Midland    R.   R.   Co.,  Staten 

Island,  N.  Y   139,345  144,814 

London  Street  Ry.  Co.,  London,  Ont   ng,iog  141,846 

Camden,  Gloucester  &  Woodbury,  N.  J   140,225  141,074 

Roxborough,  Chestnut   Hill   &  Norristown 

Ry.  Co.,  Philadelphia,  Pa   124,103  136,073 

Lehigh  Traction  Co.,  Hazleton,  Pa   115,332  133,812 

Northampton  St.  Ry. Co. .Northampton, Mass.  107,243  133, 42g 

Meriden  Electric  R.  R.  Co.,  Meriden,  Conn..  121,939  133,154 

Newton  St.  Ry.  Co.,  Newton,  Mass   120,338  129,750 

Alton  Ry.,  Gas  &  Electric  Co.,  Alton,  111   106,575  128,894 

Montreal  Park  &  Island  Ry.  Co.,  Montreal, 

Que   123,722  128,678 

Schuylkill  Traction  Co.,  Girardville,  Pa   98,101  128,359 

Altoona  &  Logan  Valley  Electric  Ry.  Co., 

Altoona,  Pa   103,337  127,263 

Hartford,  Manchester  &  Rockville  Tramway 

Co.,  Hartford,  Conn   115,271  126,811 

Suburban  Rapid  Transit  Street  Ry.  Co.,  Pitts- 
burg, Pa   38,24g  126,577 

New  Castle  Traction  Co.,  New  Castle,  Pa. .  . .  I37,4g3  122,180 
Dartmouth  &  Westport  Street  Ry.  Co.,  New 

Bedford,  Mass   104,637  ng,545 

Milford,  Holliston  cS:  Framingham  Street  Ry. 

Co.,  Milford,  Mass   121,708  118,029 

Haverhill  cS:  Amesbury  Street  Ry.  Co.,  Hav- 
erhill, Mass   115,660  116, 3g6 

Holmesburg    Tacony  &  Frankford  Electric 

Ry.  Co.,  Philadelphia,  Pa   107,467  112,139 

Fairmount  Park  Transportation  Co.,  Phila- 
delphia, Pa   112,305  111,576 

Jamestown  Street  Ry.  Co.,  Jamestown,  N.  Y.  105,387  110,716 
Exeter,   Hampton  &  Amesbury  Street  Ry. 

Co.,  Exeter,  N.  H   75,028  105,298 

New  Jersey  &  Hudson  River  Ry.  &  Ferry 

Co.,  Hackensack,  N.  J   88,895  103,589 

Consolidated  Street  R.  R.  Co.,  Macon,  Ga..  .  100,379  101,190 

Hoosac  Valley  Street  Ry. Co.,  No.  Adams, Mass.  98,511  100,803 
Philadelphia  &  West  Chester  Traction  Co., 

Philadelphia,  Pa   98,910  100,166 

Total,  69  companies  $13,126,198  $14,780,196 
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COMPANIES  HAVING  GROSS  RECEIPTS  FOR  I9OO  BETWEEN 
$100,000  AND  $SO,000. 


NAME  OF  COMPANY.  igOO.  IQOI. 

Ithaca  Steeet  Ry.  Co..  Ithaca,  N.  Y   101,548  99,552 

Orange  County  Traction  Co.,. Newburgh.N.Y.  93,456  97,976 

Woonsocket  St.  Ry.  Co.,  Woonsocket,  R.  I..  81,382  97.692 

City  Passg'r  Ry.  Co.  of  A'toona,  Altoona,  Pa.  88,982  95,980 
Citizens'  Electric  Street  Ry.  Co.,  Newbury- 

port,  Mass   76,848  95,696 

Norwich  Street  Ry.  Co.,  Norwich,  Conn....  84,442  95,378 
Williamsport  Passenger  Ry.  Co.,  Williams- 
port,  Pa   88,730  93,780 

Elmira  Water,  Light  &  R.  R.  Co., Elmira,  N.Y.  75, 700  92,121 

Easton  Trasit  Co.,  Easton,  Pa   151,167  91. 945 

Parkersburg&  Interurban  R.R.  Co.,  Parkers- 
burg,  W.  Va   80,983  91.472 

Cleveland  &  Eastern  Electric  R.  R.  Co,, 

Cleveland  0   62,893  90.390 

Rockland,  Thomaston  &  Camden  St.  Ry.  Co. 

Rockland,  Me   79,845  90,193 

Glens  Falls,  Sandy  Hill  &  Ft.  Edward  St.  Ry. 

Co.,  Glens  Falls,  N.  Y   73.707  go, 007 

Poughkeepsie  City  &  Wappinger's  Falls  Elec- 
tric Ry.  Co.,  Poughkeepsie,  N.  Y   85,003  89,163 

Pittsfield  Electric  St.  Ry.  Co.,  Pittsfield, Mass.  79,953  87,071 

Commonwealth  Ave. St. Ry. Co., Newton, Mass.  79,518  85,010 

Schuylkill  Valley  Traction  Co., Norristown, Pa.  78,514  8*4,720 

Auburn  City  Ry.  Co.,  Auburn,  N.  Y            .  .  76,680  84,633 

Orange  &  Passaic  Valley  Ry. Co., Orange, N.J.  76,850  82,895 

Niagara  Gorge  R.  R.  Co.,  Niagara  Falls, N.Y.  61,588  82,160 
Syracuse,    Lakeside   &    Baldwinsville  Ry. 

Syracuse,  N.  Y   68,600  81,096 

Delaware  Co.  and  Philadelphia  Electric  Ry. 

Co.,  Philadelphia.  Pa   82,421  77,913 

Portsmouth,  Kittery  &  York  Street  Ry.  Co. 

Portsmouth,  N.  H   7i,iSo  76,798 

Bridgeton  &  Mill ville  Traction  Co.,  Bridgeton, 

N.  J   68,706  75.832 

Milford,  Attleboro  &  Woonsocket  Ry.  Co., 

Milford,  Mass   42,131  75.464 

Danbury  &  Bethel  St.  Ry.  Co.  ,Danbury,Conn.  69,955  74.434 

Natick  &  Cochituate  St.  Ry. Co., Natick, Mass.  68,812  72,224 
Springfield  &  Eastern  Street  Ry.  Co.,  Palmer, 

Mass   39.774  72,169 

Concord  St.  Ry.  Co.,  Concord,  N.  H   64,468  70,275 

Kingston  City  R.  R.  Co.,  Kingston,  N.  Y.  .  .  .  66,668  70,093 
South  Middlesex  St.  Ry.  Co.,  Natick,  Mass..  63,451  69,425 
Portland  &  Yarmouth  Electric  Ry.  Co.,  Port- 
land, Me   55.096  69,382 

Bristol  &   Plainville  Tramway  Co.(  of  the 

Conn.  Ry.  &  Light  Co.),  Bristol,  Conn.  .  .  .  65,062  69,086 

La  Crosse  City  Ry.  Co.,  La  Crosse,  Wis   61,527  68,296 

Bangor  Street  Ry.  Co.,  Bangor.  Me   65,171  67,155 

New  London  St.  Ry.  Co.,  New  London,  Conn.  55,925  65,283 

Newton  &  Boston  St.  Ry.  Co.,  Newton,  Mass.  80,667  64,912 
Shamokin  &  Mt.  Carmel  Electric  Ry.  Co., 

Shamokin,  Pa   44.918  64,183 

Sanford  &  Cape  Porpoise  Ry.  Co.,  Sanford, 

Me   47.013  64,094 

Geneva,  Waterloo,  Seneca  Falls  &  Cayuga 

Lake  Traction  Co.,  Geneva,  N.  Y   62,117  63,912 

Tarrytown,  White  Plains  &  Mamaroneck  Ry. 

Co.,  White  Plains,  N.  Y   49,700  62,261 

Warren,  Brookfield  &  Spencer  St.  Ry.  Co., 

Brookfield,  Mass   61,568  61,264 

Woronoco  Street  Ry.  Co.,  Westfield,  Mass..  .  54,772  61,091 

Wellesley  &  Boston  St. Ry. Co. .Newton, Mass.  59,085  60,809 

Syracuse  Suburban  R.  R.  Co. ,  Syracuse,  N.Y.  62,953  60,747 

West  Side  St.  Ry.  Co.,  Elmira,  N.  Y   59,148  59.289 

Marlborough  St. Ry. Co. .Marlborough, Mass.  .  54,041  59,103 

Stamford  St.  Ry.  Co.,  Stamford,  Conn   51,795  58,768 

Burlington  Traction  Co.,  Burlington,  Vt,.  .  .  .  57,435  57,963 
Worcester  &  Webster  Street  Ry.  Co.,  Worces- 
ter, Mass   51,581  56,563 

People's  Tramway  Co.,  Putnam,  Conn   30,895  56,180 

Black  River  Traction  Co.,  Watertown,  N.  Y. .  5L370  55,oS4 
Tamaqua  &  Lansford  Street  Ry.  Co.,  Lans- 

ford,  Pa   43-S99  54,679 

Amsterdam  St.  R.  R.  Co.,  Amsterdam,  N.  Y.  50,258  54,658 
Gardner,  Westminster  &  Fitchburg  Street 

Ry.  Co.,  Gardner,  Mass   46,723  54,137 

Herkimer,  Mohawk,  Ilion  &  Frankfort  Elec- 
tric Ry.  Co.,  Mohawk,  N.  Y   51,202  53,727 

Newtown  Electric  St.  Ry.  Co.,  Newtown,  Pa.  36, 445  53, 713 
Bangor, Orono& Oldtown  Ry. Co., Bangor, Me.  50,587  53,656 
Stillwater  &  Mechanicsville  St.  Ry.  Co.,  Still- 
water, N.  Y   52,455  53,379 

Chippewa  Valley  Electric  Ry.  Co.,  Eau  Claire, 

Wis   45.408  53,077 

Olean  Street  Ry.  Co.,  Olean,  N.  Y   48,700  52,018 

Wilmington  St.  Ry.  Co.,  Wilmington,  N.  C.  50,398  51.856 
Norton  &  Taunton  Street  Ry.  Co.,  Norton, 

Mass   49.059  5i,34i 


Total,  63  companies   $3,990,928  $4,525,223 


COMPANIES  HAVING  GROSS  RECEIPTS  FOR  I9OO  BETWEEN 
$50,000  AND  $25,000. 


NAME  OF  COMPANY.  I9OO.  I90I. 

Seattle  &  Renton  Ry.  Co.,  Seattle,  Wash,. .  .  .  40,965  49,601 

Port  Chester  St.  Ry.  Co.,  Port  Chester,  N.  Y.  31,593  49,078 

Camden  &  Trenton  Ry.  Co..  Camden,  N.  J.  .  12,177  48,717 

Middletown-Goshen  Electric  Ry.  Co.,  Middle- 
town,  N.  Y   46,831  48,707 

Van  Brunt  St. & Erie  Basin  R.R. Co. .Brooklyn.  50,251  48,258 

Cleveland  &  Chagrin  Falls  Elec.  R.  R.  Co., 

Cleveland,  0   49,646  47,976 

Newark  &  Hackensack  Traction  Co.,  Ruther- 
ford, N.  J   27,692  47,393 

Meriden,  Southington  &  Compounce  Tram- 
way Co.,  Meriden,  Conn   39,055  46,617 

Fulton  St.  R.  R.  Co.,  New  York  City   46,147  45.Q21 

Chillicothe  Electric  R.  R.,  Light  &  Power  Co., 

Chillicothe,  0   44.301  45,900 

Bradford  Electric  St.  Ry.,  Co.,  Bradford,  Pa.  37.875  45.300 

Union  Electric  R.  R.  Dover,  N.  H   42,347  45,235 

Waterville  &  Fairfield  Ry.    &    Light  Co., 

Waterville,  Me   43.559  45,062 

Greenfield   &    Turners    Falls   St.   Ry.  Co., 

Greenfield,  Mass   39.984  44,865 

Allentown  &  Kutztown  Traction  Co.,  Allen- 
town,  Pa   21,262  43,601 

Oil  City  St.  Ry.  C,  Oil  City,  Pa   40,710  43,241 

Torrington  &  Winchester   Street  Ry.  Co., 

Torrington,  Conn   42,413  42,921 

Biddeford  &  Saco  R.  R.  Co.,  Biddeford,  Me..  31,572  42,799 

Olean,  Rock  City  &  Bradford  R.R.  Co.,  Brad- 
ford, Pa   32,522  42,654 

Washington  Electric  St.  Ry.  Co.,  Washing- 
ton, Pa   34.532  42,496 

Warren  Street  Ry.  Co.,  Warren,  Pa   30,179  41,904 

Saratoga  Traction  Co.,  Saratoga,  N.  Y   36,176  41,812 

Augusta,  Hallowell  &  Gardiner  R.  R.  Co., 

Augusta,  Me   38,748  41, 553 

City  Electric  Ry.  Co.,  Rome,  Ga   40,709  41,238 

Rochester  &  Suburban  Ry.  Co.,  Rochester, 

N.  Y   28,142  40,705 

Charleroi  &  West  Side  St.  Ry.  Co.,  Charleroi, 

Pa   21,489  40,598 

Athens  Electric  Ry.  Co.,  Athens,  Ga   37.651  39,725 

Colonial  City  Traction  Co.,  Kingston,  N.  Y.  .  37,288  38,857 

Middletown  St.  Ry.  Co.,  Middletown,  Conn.  .  40,421  37,590 

Bennington  &    Hoosick    Valley    Ry.  Co. 

Hoosick  Falls,  N.  Y   35, 410  37,076 

Citizens'  St.  Ry.  Co.,  Fishkill,  N.  Y   36,096  36,772 

Framingham  Union  Street  Ry.  Co.,  Framing- 
ham,  Mass   35,793  36,596 

Oswego  Traction  Co.,  Oswego,  N.  Y   33,167  36,531 

Monmouth  County  Electric  Co.,  Red  Bank, 

N.J  .   37.990  36,334 

Athol  &  Orange  Street  Ry.  Co.,  Athol,  Mass.  33,366  36,199 

Harrisburg  &  Mechanicsburg  Electric  Street 

Ry.  Co.,  Harrisburg,  Pa   30,456  35.525 

Dunkirk  &  Fredonia  R.  R.  Co., Fredonia,  N.  Y.  28,968  35.423 

Springfield  Electric  Ry.  Co.,  Springfield,  Vt. .  34,158  33,957 

Phillipsburg  Horse  Car  R.  R.  Co.,  Phillips- 
burg,  N.  J   40,405  33,745 

Lewiston  &  Reedsville  Electric  Ry.  Co.,  Lew- 

'iston,  Me   7,765  33.725 

Boone  Electric  St.  Ry.  &  Light  Co.,  Boone, la.  29,842  33,352 

Utica  &  Mohawk  R.  R.  Co.,  Utica,  N.  Y   32,192  33,155 

Farmington  Street  Ry.  Co.,  Hartford,  Conn..  20,156  33,099 

Larchmont  Horse  Ry.  Co.,  Larchmont,  N.  Y.  5,369  33;o84 

Raritan  Traction  Co.,  Perth  Ambov,  N.  J..  ..  16.692  32,945 
Worcester  &  Blackstone  Valley  Street  Ry. 

Co.,  Millbury,  Mass   iS.-i 7  32,229 

Cortland  &  Homer  TractionCo., Cortland. N.Y.  28,925  31,624 
Punxsutawney  Passenger   Street    Ry.  Co., 

Punxsutawney,  Pa   n.536  31.561 

Corning  &  Painted  Post  Street  Ry.  Co.,  Corn- 
ing, N.  Y   27,758  30,803 

Meadville  Traction  Co.,  Meadville,  Pa   32,353  29,576 

Pottstown  Passenger  Ry.  Co.,  Pottstown,  Pa.  23,746  28,396 
Southbridge  &  Sturbridge   Street  Ry.  Co., 

Southbridge,  Mass   31,063  28,329 

East  Taunton  Street  Ry.  Co. ,  Taunton,  Mass.  21,695  28,167 

Troy  &  New  England  R.  R.  Co.,  Troy.  N.Y..  26,768  27,782 
Haverhill,  Georgetown  &  Danvers  Street  Ry. 

Co.,  Georgetown,  Mass   26,310  27,002 

Titusville  Electric  Traction  Co., Titusville, Pa.  23,934  26,418 

Cohoes  City  Ry.  Co.,  Cohoes,  N.  Y.. ,   28,201  26,102 

Tarentum  Traction  Passenger  Ry.  Co.,  Ta- 

rentum,  Pa   22,591  26,058 

Norfolk  Western  St.  Ry.  Co.,  Dedham,  Mass.  23,802  25,421 
Fitchburg  &  Suburban  Street  Ry.  Co.,  Fitch- 
burg, Mass   22,596  25,401 

Hartford  &  Springfield  Street  Ry.  Co.,Thomp- 

sonville,  Conn   25,226  25,206 

People's  Street  Ry.  Co.,  Nanticoke,  Pa   21,939  25,137 


Total,  62  companies,   $1,941,222  $2,313,054 
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Electric  Traction  and  Standard  Railways 


BY  E.  HUBER 


Up  to  the  present  two  essentially  different  systems  of 
electric  traction  have  been  successfully  applied  to  standard 
railways  of  considerable  length.  Typical  representatives 
of  these  systems  are  the  Milano-Varese  Railway  (continu- 
ous current,  third  rail)  and  the  Burgdorf-Thun  Railway 
(two  wires  overhead,  three-phase  current). 

One  may  ask,  why  has  the  success  of  such  installations 
not  advanced  more  quickly  the  problem  of  electric  traction 
on  standard  railways  generally,  even  in  countries  like 
Switzerland,  where  coal  is  expensive  and  water-power  be- 
lieved to  be  abundant  ? 

It  seems  to  me  that  electricians  have  generally  solved 
the  problem  of  electric  traction  in  a  way  that  does  not 
appeal  to  the  railway  manager,  and  it  may  be  that  they 
have  also  modified  this  problem  so  as  to  make  it  look  more 
feasible  with  the  systems  heretofore  submitted  to  practical 
trial. 

It  has  been  argued  in  favor  of  electric  traction  that  with 
it  the  heavy  trains  may  be  sub-divided  into  small  trains 
or  even  into  single  car  units.  Now,  while  there  are  cer- 
tainly sections  in  an  extended  standard  railway  system 
where  a  number  of  smaller  trains  would  suit  the  public 
better  than  fewer  but  longer  trains,  the  general  and  prin- 
cipal problem  cannot  be  determined  in  this  manner ;  pro- 
vision must  be  made  to  handle  freight  trains  and  solid  or 
mixed  passenger  trains  from  adjacent  railways  in  a  way 
that  will  not  interfere  with  the  latter's  organization  of 
traffic  and  traction  even  though  they  are  operated  elec- 
trically. 

We  are  of  the  opinion  that  a  system  to  meet  the  require- 
ments and  views  prevailing  in  present  railway  practice 
must  not  ask  the  railway  managements  to  restrict  them- 
selves or  change  their  system  of  making  up  trains  and 
arranging  time  tables.  It  seems  to  us  even  necessary  to 
accept  the'  present  organization  of  the  traffic  as  a  basis  for 
the  development  of  a  system  of  electric  traction  to  super- 
sede steam  traction ;  and,  what  is  almost  as  important,  to 
supersede  it  gradually  and  to  work  simultaneously  with 
steam,  either  on  the  same  lines  or  on  different  lines,  ex- 
changing traffic. 

The  present  method  of  handling  the  traffic  on  standard 
railways  once  accepted,  the  electrician  is  confronted  with 
the  problem  of  moving  the  trains  now  hauled  by  steam 
locomotives.  This  will  cause  him  to  abandon  as  the  prin- 
cipal feature  of  his  plan  the  small  motor  car  unit  and  to 
provide  for  an  electric  locomotive  which  will  take  the  trains 
as  they  actually  are  to-day,  and  handle  them  in  the  same 
way  as  the  steam  locomotive. 

Will  it  now  be  possible  to  solve  the  problem  by  adopting 
locomotives  for  electric  railways  of  the  type  of  the  Milano- 
Varese  or  the  Burgdorf-Thun  Railway?  We  think  not, 
because  it  is  an  inherent  feature  of  both  these  systems  that 
the  investment  in  line  material  and  intermediate  machinery 
and  apparatus  along  the  track  is  so  heavy  that  it  will  be 
incompatible  from  the  financial  as  well  as  the  technical 
point  of  view,  owing  to  the  restriction  in  voltage,  which 
seems  to  be  a  characteristic  feature  of  both  these  systems. 
In  this  we  do  not  except  the  trial  line  built  by  Ganz  &  Co. 
in  the  Valtellina,  where  three-phase  currents  are  conducted 
to  the  vehicles  by  two  insulated  overhead  wires  at  a  pres- 
sure of  3000  volts.  Tt  is  a  matter  of  simple  calculation  to 
prove  that  economy  in  plant  and  operation  will  only  be  ob- 
tained when  pressures  are  used  far  above  those  heretofore 
adopted.  We  do  not  take  into  consideration  the  trial  line 
between  Berlin  and  Zossen,  which  has  been  built  with  the 


view  of  solving  the  problem  of  high-speed  railways,  a  type 
which  is  not  likely  to  enter  into  the  question  which  inter- 
ests us  at  present. 

The  high  tension  forbids  the  application  of  three-phase 
currents  because  this  system  requires  two  contact  wires  in- 
sulated from  one  another.  Only  a  single  trolley  promises  to 
be  reliable  in  operation.  The  voltage  being  high,  continu- 
ous current  seems  to  be  excluded,  and  one  is  forced  to 
come  down  to  single-phase  alternating  current.  This  cur- 
rent, however,  is  not  applicable  to  the  working  of  the  mo- 
tors driving  the  axles  of  the  vehicle.  We  have,  however, 
already  come  to  the  conclusion  that  locomotives  will  have 
to  be  accepted  because  of  the  demands  of  the  traffic  organi- 
zation. We  shall,  therefore,  have  to  provide  for  sufficient 
adhesion  weight  of  the  locomotives.  This  requirement  is 
most  welcome,  as  it  will  permit  us  to  put  machinery  on  the 
locomotive  to  convert  the  high-pressure  single-phase  alter- 
nating current,  which  is  most  fit  for  the  transmission  and 
distribution  of  the  energy,  into  continuous  current  of  low 
pressure,  which  is  best  fitted  for  the  working  of  the  motors 
driving  the  axles.  This  conversion  of  current  on  the  loco- 
motive may  be  performed  by  a  motor-generator,  by  a  ro- 
tary converter,  possibly  with  preliminary  transformation  of 
the  voltage,  or  in  other  ways.  We  could  now  adapt  the 
series-parallel  system  of  control  to  the  continuous-current 
motors  on  the  axles.  We  find,  however,  the  conditions  to  be 
favorable  to  the  use  of  a  system  of  adjusting  the  turning 
moment  of  the  driving  motors  by  adjusting  the  voltage  of 
the  continuous-current  generator  on  the  locomotive,  using 
separate  excitation.  If  this  method  is  developed  further  a 
most  satisfactory  arrangement  is  obtained  with  regard  to 
economy,  graduation  and  safety  in  the  control  of  speed,  of 
starting,  braking  and  returning  energy  to  the  contact  line. 
This  system  in  the  form  here  outlined,  with  the  exception 
of  the  high  tension  brought  into  the  vehicle,  has  been  des- 
cribed bv  Ward  Leonard,  in  the  article  referred  to  where  ail 
the  importance  seems  to  be  attributed  to  the  economy  of 
speed  control. 

William  M.  JVIordey  and  B.  M.  Jenkin  have  also  read  a 
paper  on  electric  fraction  on  railways  before  the  Institution 
of  Civil  Engineers  in  London  on  Feb.  18,  1902,  to  which 
reference  may  be  made  here.*  In  a  foot  note  to  the  paper 
the  authors  have  kindly  mentioned  that  the  Maschinen- 
fabrik  Oerlikon  are  engaged  in  practical  work  on  these 
lines.  In  this  paper  the  authors  give  a  review  of  the  dif- 
ferent systems  heretofore  proposed  and  adopted  and  come 
to  the  conclusion  in  a  way  admirably  logical  that  a  system 
embodying  a  rotary  converter  to  change  a  single-phase  cur- 
rent into  continuous  current  would  have  all  the  desirable 
features  of  a  comprehensive  system  of  electric  railway 
traction. 

Besides  a  great  number  of  special  arrangements  which 
give  the  system  its  full  value  for  the  purpose  aimed  at,  spe- 
cial design  and  construction  of  the  several  parts  of  the 
equipment  of  the  locomotive,  especially  of  the  converter, 
has  been  necessary.  The  details  of  the  current-collector  and 
the  contact  line,  together  with  safety  devices,  largely  con- 
tribute toward  facilitating  the  useful  application  of  the 
general  principle,  and  especially  of  its  safe  operation  under 
high  voltage,  without  which  the  rotary  converter  does  not 
exert  half  its  usefulness  in  electric  traction  on  railways. 

The  Maschinenfabrik  Oerlikon  long  ago  appreciated  the 
fact  that  the  present  traffic  organization  should  be  inter- 
fered with  as  little  as  possible.  "Phis  firm  has  accordingly 
developed  a  system  comprising;  the  trolley  line,  the  cur- 
rent-collector, the  converter,  the  controllers  and  all  co- 
operative parts,  and  has  commenced  to  introduce  it  into 
practice.    In  this  way  it  hopes  to  prove  that  an  electric 

*  An  abstract  of  this  paper  was  presented  in  the  Street  Railway  Journal. 
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locomotive  carrying  converting  plant  need  not  have  a  pro- 
hibitive weight.  The  Maschinenfabrik  Oerlikon  is  at  pres- 
ent building  a  locomotive  having  four  driving  axles  and 
developing  700  hp  at  the  rails.  The  total  weight  of  this 
electric  locomotive  in  working  order  will  be  about  42  tons. 
The  contact-line  pressure  is  to  be  15,000  volts. 

We  desire  now  to  present  details  regarding  the  practical 
and  extensive  experiments  made  by  the  Oerlikon  Com- 
pany to  show  that  the  system  briefly  described  possesses 
constructive  advantages  and  that  it  will,  without  creating 
any  traffic  disturbances  on  existing  railroads,  enable  the 
introduction  of  electrical  operation,  and  that,  finally,  it 
possesses  decided  advantages  over  existing  systems. 

The  employment  of  a  rotary  converter  only  becomes 
of  value,  in  our  opinion,  when  used  in  connection  with 
high-tension  circuits.  This  view  is  not  shared  by  Ward 
Leonard,  judging  from  the  article  mentioned  in  the  intro- 
duction and  from  his  1891  patent,  although  at  that  time 
only  street  railways  were  considered.  The  principal  motive 
of  Leonard  was  the  regulation  of  the  turning  moment  by 
regulating  the  terminal  pressure. 

The  fact  that  a  transformer  plant  had  to  be  installed  on 
the  moving  car  led  people  to  abandon  the  idea,  because  too 
much  stress  was  laid  on  the  difficulties  presented  and  too 
little  on  the  advantages  to  be  achieved,  and  because  the 
use  of  the  single-phase  alternating  current  was  lost  sight 
of  by  engineers  who  had  become  accustomed  to  the  direct 
and  three-phase  currents  for  traction  purposes. 

In  conjunction  with  these  currents,  however,  the  rotary 
converter  is  equally  applicable  and  the  advantages  of 
three-phase  regulation  can  be  retained.  These,  however, 
are  not,  in  our  opinion,  the  determining  factors ;  of  greater 
importance  is  the  possibility  to  operate  the  converter  by 
single-phase  currents  and  the  utilization  of  a  very  high 
pressure. 

We  have  already  stated  that  the  Oerlikon  locomotive 
was  designed  for  a  line  voltage  of  15,000.  Assuming  the 
train  to  weigh  250  tons,  a  speed  of  24  miles  and  a  grade  of 
10  per  cent,  then  we  are  dealing  with  575  hp  measured  at 
the  track.  Assuming  the  transformer  locomotive  to  have  a 
useful  efficiency  of  75  per  cent,  then  we  must  take  from  the 
line 

575  x  73^  _       kWj  or)  assuming  a  shifting  of  the  phases 

of  10  per  cent  and  a  pressure  of  14,000  volts  at  the  point  of 

565,000  _, 

consumption,    -  =  45  amperes.    I  he  chosen  out- 

1         .9  x  14,000 

put  is  not  a  maximum,  but  is  above  the  average.  We  see 
that  the  currents  even  for  heavy  trains  are  not  above  those 
to  which  we  are  accustomed  for  street  railways  and  small 
railroads  and  that  the  current  may  be  easily  collected  if  the 
construction  be  lighter  and  the  speed  greater. 

This  facilitates  the  construction  of  a  suitable  trolley  line 
for  ordinary  roads.  Before  discussing  this  feature,  how- 
ever, let  us  consider  a  case  in  which  there  are  two  heavy 
trains  in  motion  24  miles  apart  on  the  same  side  of  the  feed- 
ing point.  These  two  trains  take  from  the  line  a  total  of  90 
amperes.  Assuming  the  two  wires  each  to  have  a  diameter 
of  8  mm.  we  have  a  loss  of  energy  over  the  24  miles  of 

400  x  .0^28  x  90  x  90 

— —  —  =  600  volts  x  90  amperes  =  54,000 

watts,  or  about  4.5  per  cent  of  the  energy  supplied  to  the 
feeding  point  and  about  4.1  per  cent  of  the  pressure  at  the 
feeding  point. 

Two  such  wires  have  a  weight  of  about  680  lbs.  per  mile. 
We  will  assume  the  use  of  the  rails  for  returning  the  cur- 
rent. We  now  have  to  deal  with  the  one  serious' disad- 
vantage of  the  alternating  current,  namely,  the  inductive 


effect  in  the  rails,  which  shows  itself  in  the  increase  of  the 
apparent  resistance  and  the  actual  loss  of  pressure.  This 
effect  increases  with  the  number  of  periods  of  the  alter- 
nating current.  At  42  periods  (Burgdorf-Thun  road)  the 
apparent  resistance  is  eight  times  that  of  the  ohmic  resist- 
ance, according  to  W.  M.  Morley  before  the  Institute  of 
Civil  Engineers,  London.  This  results  in  losses  in  pressure 
on  these  long  distances,  even  with  small  current  densities 
such  as  are  used  with  high  pressures,  and  to  eliminate  these 
losses  is  very  desirable  in  many  respects.  For  this  reason  a 
small  number  of  periods  must  be  chosen,  although  this  im- 
plies increase  of  weight  and  cost  of  the  single-phase  alter- 
nating-current generators,  motors  and  transformers.  Ac- 
cording to  the  Oerlikon  experiments  with  periods  from  o  to 
60,  when  the  number  of  periods  is  16  the  rail  resistance  is 
increased  three-fold,  and  if  this  is  reduced  to  a  copper  wire 
having  the  same  cross-section,  we  have  3x9,  or  twenty- 
seven  fold.   On  a  track  weighing  70  kg  per  meter  ( 140  lbs. 

.  .0166  x  100 ' 

per  yard),  this  loss  of  voltage 
for  a  25-mile  rate  is  about  400 


O   /  o  I  

(.0166  X  IOO  \ 
700  X IOO  J 
7.6  ' 


x  3  x  9  x 


90  =  180  volts,  and,  neglecting  the  shifting  of  the  phase 
in  the  rails,  1.64  watt  =1.4  per  cent. 

In  general,  there  are  more  than  two  trains  on  one  side 
of  the  feeding  point  on  a  24-mile  section,  but  we  believe 
that  to  assume  three  such  trains  at  12,  24  and  36  miles 
is  a  very  unfavorable  load,  which  would  correspond  in 
actual  practice,  considering  trains  of  less  weight,  to  per- 
haps double  that  number  of  simultaneously  moving  trains. 
The  losses  then,  if  we  assume,  for  the  sake  of  simplicity, 
two  8-mm  wires  for  each  20-km  section,  become 


Distance 

Losses  in 
Wires 

Losses. 

Rails,  Single 
Oaee  ;  Losses 

Rails, Double 
Gage  ;  Losses 

Wires  of 
8  mm. 

Kw. 

Volts 

Amps 

Kw. 

Volts 

Kw. 

Volts 

0  —  12  miles 

12  —  24  " 
24—36  " 

Total  .. . . 

6 

4 
2 

8l 

54 
27 

300 
300 
300 

270 
180 
90 

73 
32 
8 

270 
180 
90 

37 

j6 
4 

135 

90 

45 

162 

900 

H3 

540 

S7 
57 

270 

That  is  a  total  of  about  220  kw  of  6  x  566  -j-  220,  or  6.1  per 
cent  of  the  total  energy  at  the  feeding  point. 

Assuming  the  pressure  at  the  24-mile  point  to  be  14,000 
volts,  then  on  the  double-gage  the  initial  pressure  must  be 
14,000  -{-  600  -\-  225  =  14,825  volts.  Then  at  the  36-mile 
point  the  pressure  is  14,825  —  900  —  270=  13,655  volts, 
and  the  total  voltage  variation  on  the  36-mile  section  at  the 
supposed  current  density  is  1170  volts  of  a  total  of  14,825 
volts,  or  7.85  per  cent,  and  allowing  for  other  losses  of 
pressure  a  total  of  about  10  per  cent.  Yet  this  figure  is  far 
less  than  has  been  found  on  third-rail  direct  and  three- 
phase  svstems  of  less  than  1000  volts  and  for  distances  of 
less  than  one-third  of  those  assumed  in  this  calculation; 
and  we  know  that  the  loses  decrease  as  the  square  of  the 
pressures. 

The  weight  of  copper  corresponding  to  the  foregoing  is 

(20  -f-  40  +  60)  x  2.45  kg  =  108  tons  for  the  line  and  for 

12  ,  ... 

the  12-m  rails    ■?  -x4x  1  kg- =  20  tons  for  rail  con- 

60,000 

nections.  Adding  20  per  cent  for  depot  tracks,  we  require 
for  a  double-gage  36-mile  section  a  total  of  150  tons  of 
coDDer,  of  8750  lbs.  per  mile. 

This  shows  that  it  is  feasible  to  supply  long  distances 
with  high  voltages  at  small  losses.  The  feeding  points 
would  be  2  x  36  =  72  miles  apart.  The  equalization  of  the 
load  on  the  power  stations  is  perfect,  and  there  are  no 
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transformer  stations  which  are  partly  idle  or  without  any 
load. 

One  might  be  tempted  to  choose  a  lower  pressure,  but 
we  do  not  believe  that  a  much  lower  pressure  is  sufficient, 
while  the  choice  of  a  much  higher  pressure  is  not  desirable 
or  necessary.  Small  currents  and  track  losses  seem  to  be 
the  determining  factors,  together  with  the  safety  of  the  line 
and  insulation  of  the  machinery.  We  believe  that  15,000 
volts  is  the  highest  pressure  which  can  be  generated  di- 
rectly by  machines  without  much  difficulty  and  con- 
veniently transformed,  and  for  which  mechanically  perfect 
insulators  can  be  obtained.  The  problem  is,  therefore,  to 
construct  a  trolley  line  and  current-collector  which  will 
permit  the  use  of  15,000  volts. 

We  may  mention  here  that  it  is  the  use  of  a  single-pole 
circuit  that  permits  the  adoption  of  lower  pressures  at  large 
stations.  We  can  picture  to  ourselves,  for  example,  a 
third-rail  installation  using  less  than  700  volts  while  the 
line  itself  carries  15,000  volts.  Using  two  current-collect- 
ors, that  is,  contact-shoes  and  contact-rollers,  the  high 
pressure  and  low  pressure  circuits  can  both  be  utilized  if  all 
circuits  are  connected  to  proper  pressure  transformers. 

The  high-tension  wires  are  suspended  from  wires 
stretched  between  two  sets  of  poles  located  at  each  side  of 
the  tracks,  and  these  suspending  wires  are  attached  to 
high-tension  insulators.  If  the  contact-roller  is  used  it  can 
be  easily  insulated  from  the  car.  In  general,  the  single- 
pole  construction  is  a  very  simple  one,  and  so  far  as 
safety  is  concerned  is  far  superior  to  the  customary  over- 
head circuit. 

Trolley  wires  have  certain  disadvantages  which  are  more 
apparent  in  the  case  of  high-pressure  systems  than  when 
working  on  low  pressure.  It  cannot  be  denied  that  the 
trolley  wire  is  the  most  easily  damaged  portion  of  an  elec- 
tric railway  system,  and  it  would  seem  unwise  to  hang  the 
fate  of  electric  traction  for  trunk  lines  on  a  single  wire. 
For  this  reason  the  Oerlikon  Company  has  developed  a 
new  trolley  conductor  and  collector  in  conjunction  with  an 
alternating-current  traction  system.  The  wire  is  located 
to  one  side  of  the  road  instead  of  over  the  tracks  and  is 
supported  on  ordinary  trolley-wire  supporters  from  be*- 
neath  or  at  the  side  instead  of  from  the  top.  These  sup- 
porters are  fastened  to  high-tension  insulators.  The  cur- 
rent is  collected  by  means  of  a  conducting-rod  which  is 
movable  about  an  axis  in  a  plane  perpendicular  to  the  di- 
rection of  motion  of  the  car  and  can  be  moved  around  an 
entire  semi-circle.  By  means  of  a  spring  the  collector  is 
continuously  pressed  against  the  trolley  wire,  but  as  it  is 
permitted  to  revolve  in  a  semi-circle  the  wire  may  also  as- 
sume'any  position  within  this  area.  This  does  away  with 
the  necessity  of  span  wires  and  permits  a  second  auxiliary 
wire  to  be  run  next  to  the  trolley  wire,  which  may  serve  as 
a  reserve  in  case  of  accident  to  the  trolley  wire  proper. 

The  Oerlikon  trolley  is  constructed  in  the  form  of  a  con- 
vex rod,  which  solves  the  problem  of  air  switches  and 
crossings.  It  permits  passing  over  from  a  lateral  high- 
tension  line  to  a  central  low-tension  line  at  large  stations. 

The  Oerlikon  Company  has  also  developed  a  double 
high-tension  insulation  for  trolley  lines.  It  is  so  arranged 
that  the  insulation  nearest  the  earth  is  short-circuited  by  a 
grounded  fuse  wire,  to  which  an  easily  movable  ball  or 
white  disc  is  mechanically  connected.  Should  the  upper 
insulation  give  out  the  fuse  melts,  the  ball  or  disc  is  visible 
or  changes  its  position  a  id  the  employees  are  thus  notified 
of  the  condition  of  the  line.  Insulation  test  wires  might 
also  be  connected  between  the  two  insulations  at  each  sec- 
tion of  the  road. 

The  current  is  returned  through  the  rails,  which  are  con- 
nected bv  efficient  rail-bonds.    Many  methods  are  in  use 


for  obviating  the  disturbances  in  low-pressure  lines  within 
the  neighborhood  of  the  trolley  line.  The  large  differences 
of  potential  existing  on  long  lines  are  eliminated  very 
largely  by  boosters. 

While  the  system  under  discussion  conflicts  with  many 
street  railway  regulations  regarding  the  overhead  con- 
struction, none  of  the  differences  would  furnish  a  reason- 
able objection  to  the  construction  of  an  economical  and 
simple  system. 

The  company  has  developed  a  plan  for  the  effective  pro- 
tection of  passenger  cars  against  accidental  contact  with 
fallen  trolley  wires.  It  consists  of  metal  rods  which  con- 
nect the  longitudinal  girders  of  the  car  frame  with  the  roof 
of  the  car,  and  these  rods  are  placed  close  together  along 
the  length  of  the  car. 

In  regard  to  the  converter  locomotive,  it  may  be 
briefly  stated  that  its  essential  feature  is  the  generation  of 
direct  current  for  the  propulsion  of  the  car  motors  and  the 
utilization  of  single-phase  alternating  current.  By  a  pecu- 
liar method  of  compounding  the  motors  and  generators 
and  connecting  all  parts  which  affect  the  field,  strength, 
etc.,  a  method  has  been  devised  to  regulate  speed  economi- 
cally and  automatically  and  to  employ  the  starting  and 
braking.  The  economical  production  of  large  tractive 
power  at  small  speeds  is  a  problem  which  is  not  solved  by 
all  systems  having  a  constant  e.  m.  f.  at  motor  terminals. 
On  such  systems  we  find  the  objectionable  peaks  in  the 
load  diagram,  which  are  responsible  for  the  large  power 
consumption  and  the  installation  of  larger  units. 

The  direct-current  circuits  are  not  connected  to  earth, 
thus  insuring  greater  protection  to  the  insulation  than  is 
usually  the  case  on  street  car  motors.  All  motors  on  the 
train,  including  those  on  the  locomotive,  can  be  simul- 
taneously regulated.  This  makes  it  possible  to  increase  the 
weight  on  the  driving  axles.  This  method  will  be  welcomed 
on  roads  with  heavy  grades  and  defective  rails.  The 
method  has  other  advantages,  many  of  which  have  been 
pointed  out  in  an  article  on  this  subject  by  W.  M.  Mordey. 

It  may  be  of  interest  to  note  that  the  converter  locomo- 
tive built  for  small  power,  say  200  hp,  may  be  used  also  for 
passengers,  as  not  more  than  one-third  of  the  floor  area 
need  be  given  up  to  the  converter  installation. 

It  is  an  error  to  believe  that  converter  locomotives  weigh 
considerably  more  than  vehicles  without  transformers.  The 
Oerlikon  locomotive,  which  can  exert  a  drawbar  pull-up  to 
11,000  lbs.  at  a  speed  of  from  21  to  24  miles,  weighs  ap- 
proximately as  follows : 


Locomotive,  dead  weight    33.000  lbs. 

Converter  and  exciter   35.200  lbs. 

Regulators,  circuits  and  collector   2,200  lbs. 

Braking  device    24,200  lbs. 


Total    94.600  lbs. 


Comparing  this  with  a  system  on  which  the  three-phase 
current  is  used,  under  similar  conditions  of  speed,  effi- 
ciency, grades,  pressure  etc.,  it  will  be  found  that  the  result 
is  about  the  same  for  both  systems. 

The  converter  locomotive  of  44  tons  could  be  replaced 
bv  one  or  two  three-phase  cars  weighing  30 .tons. 

If  we  assume  the  locomotive  to  have  an  efficiency  of  75 
per  cent,  a  working  factor  of  0.9,  a  total  train  weight  of 
250  tons,  a  grade  of  10  per  cent,  a  speed  of  24  miles  and  a 
pressure  of  14,000  volts,  then  the  locomotive  requires  45 
amps.,  while  the  three-phase  motors  and  transformers 
having  an  efficiency  of  80  per  cent,  a  working  factor  of  0.9 
and  a  weight  of  236  tons  require  a  current  of  23  amps, 
each  of  which  .have  to  flow  through  two  wires  insulated 
from  each  other.  Using  the  same  amount  of  copper, 
therefore,  the  loss  in  the  conductors  is  about  the  same  for 
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three-phase  motor  as  for  the  converter  locomotive,  namely, 
2  x  23  or  46  amps.  There  is,  however,  a  saving  of  energy 
on  the  locomotive  at  starting  which  enables  the  raising  of 
the  working  factor  by  using  a  synchronous  motor  for  a 
converter.  This  necessitates  shifting  the  phase  only  about 
5  per  cent. 

While  actual  figures  do  not  prove  a  decided  difference, 
other  considerations  must  prove  the  superiority  of  the 
single-phase,  alternating-current  converter  locomotive. 

In  the  opinion  of  the  Oerlikon  Company,  a  10,000  volt 
or  15,000  volt  three-phase  installation  is  not  practical,  re- 
gardless of  the  Berlin-Zossen  experiments.  If  three-phase 
currents  of  less  than  15,000  volts  could  be  led  directly  to  the 
vehicle  the  small  gain  in  total  efficiency  would  be  largely 
overbalanced  by  the  single-phase  installation  in  the  case  of 
the  converter  locomotive,  the  greater  ease  of  speed  regula- 
tion and  the  possibility  of  furnishing  energy  to  the  line 
within  wide  speed  limits  and  not  for  high  speeds  alone. 

In  addition  to  these,  the  locomotive  offers  the  following 
advantages  over  the  three-phase  motor  cars: 

The  direct  and  indirect  danger  to  passengers  from  the 
line  is  eliminated  as  much  as  possible. 

The  locomotive  may  be  constructed  entirely  of  non- 
burning  material. 

The  motor  equipment  is  under  constant  supervision,  and 
by  constant  inspection  its  life  is  prolonged. 

The  division  of  the  equipment  between  the  locomotive 
and  cars  insures  greater  ease  of  inspection,  making  up  of 
trains  and  minimizes  labor  and  maintenance. 

It  is  possible,  furthermore,  to  run,  in  addition  to  the 
locomotive,  a  number  of  self-propelled  cars  for  suburban 
or  local  traffic,  or  to  attach  a  number  of  cars  to  the  locomo- 
tives, or  finally  to  operate  branch  lines  having  light  traffic 
with  direct  current  furnished  by  converter  locomotives 
stationed  at  convenient  points  along  the  alternating-current 
main  line. 

The  chief  points  of  the  Oerlikon  system  are  high  ten- 
sions and  small  currents,  the  laterally  arranged  and  sup- 
ported— not  suspended — trolley  line,  the  collector  having  a 
wide  range  of  contact,  and  the  low-tension  branch  circuits 
for  large  depots.  Furthermore,  the  electric  locomotive  re- 
places the  ordinary  steam  locomotive,  and  the  necessary 
weight  for  this  arrangement  is  obtained  by  the  installation 
of  the  converter  equipment. 



Advertisements  in  Brooklyn  Tunnel 

The  Rapid  Transit  Commission  has  displeased  the  Mu- 
nicipal Art  Society,  of  New  York,  by  not  prohibiting  the 
posting  of  advertising  bills  in  the  Brooklyn  subway,  the 
contract  for  which,  it  is  expected,  will  shortly  be  let.  In  a 
communication  to  the  Board  the  Art  Society  asks :  "Is  the 
subway  for  the  convenience  and  pleasure  of  the  public  or  to 
enable  the  operating  company  to  make  large  profits  ?  Is 
your  desire  to  aid  private  interests  more  potent  than  public 
opinion  ?  If  a  citizen  were  to  appear  before  you  and  request 
the  restoration  of  the  provision  stricken  out,  would  you  re- 
store it  as  quickly  as  you  removed  it  at  the  request  of  the 
private  corporation  ?" 

The  society  believes  that  advertisements  should  be  pro- 
hibited entirely,  but  it  asked  only  that  the  power  to  regulate, 
restrict  and  prohibit  should  be  expressly  reserved  to  the 
commission,  so  that  the  wishes  of  the  public  could  be 
executed  at  any  time,  and  the  subway — the  city's  property 
— should  be  controlled  by  the  city.  As  the  commission  has 
not  given  heed  to  the  society's  request,  that  body  now  insists 
that  a  provision  be  inserted  in  the  contract  prohibiting  all 
advertisements  in  the  subway,  the  entrances,  the  exits,  the 
stations  and  the  cars. 


It  is  explained  that  until  recently  the  commission  thought 
well  of  the  proposition  that  the  city  should  restrict  the  ad- 
vertising in  the  subway,  and  that  a  proper  provision  should 
be  inserted  in  the  proposed  contract.  The  provision  was 
stricken  out,  and  full  power  to  deal  with  advertising  virtu- 
ally given  over  to  the  private  corporation.  Under  the  con- 
tract, as  at  present  drawn,  the  private  company  could  make 
the  subway  even  more  hideous  than  the  elevated  stations, 
which  are  so  rapidly  becoming  huge  billboards.  The  Bos- 
ton subway  is  free  from  posters,  except  on  the  newsstands, 
and  the  law  prohibits  their  introduction.  In  fact,  there  is 
no  instance  of  a  subway,  constructed  under  municipal  man- 
agement, where  such  powers  have  been  given  to  a  private 
corporation  as  the  Rapid  Transit  Commission  proposes  to 
give  to  the  operating  company.  The  committee  of  the 
Municipal  Art  Society  believes  that  the  Rapid  Transit  Com- 
mission will  reconsider  its  action  when  the  matter  is  care- 
fully considered. 



Determining  Value  of  Pennsylvania  Tunnel  Franchise 

The  sub-committee  on  contracts  of  the  Rapid  Transit 
Commission  and  officers  of  the  Pennsylvania  Railroad  have 
held  several  conferences  for  the  purposes  of  arranging  the 
terms  of  payment  and  determining  the  amount  of  compen- 
sation the  city  should  receive  for  the  tunnel  privileges, 
which  the  Pennsylvania  Company  is  seeking.  The  negotia- 
tions were  conducted  by  A.  J.  Cassatt,  president  of  the 
Pennsylvania  Railroad ;  Samuel  Rea,  vice-president,  and 
James  A.  Logan,  chief  counsel.  The  sub-committee  of  the 
Rapid  Transit  Commission  is  composed  of  Alexander  E. 
Orr,  Charles  Stewart  Smith  and  Comptroller  Grout. 

The  railroad  interests  suggested  that  as  the  traveling 
facilities  to  be  introduced  into  the  city  by  the  railroad  would 
benefit  the  traveling  public  of  the  metropolis  and  would  also 
increase  the  taxable  values  of  the  city,  it  would  be  an 
equitable  arrangement  if  the  company  were  allowed  to 
operate  the  franchise  it  asked  for  at  a  nominal  rental. 

Messrs.  Orr  and  Smith  favored  a  liberal  policy  toward 
the  railroad,  but  Comptroller  Grout  maintained  that  the 
franchise  asked  for  by  the  Pennsylvania  Company  was  one 
of  the  most  valuable  that  had  ever  been  sought  from  the 
city,  and  he  proposed  that  the  company  should  be  made  to 
pay  a  corresponding  rental.  Mr.  Grout  advocated  charging 
the  company  for  the  first  ten  years  of  the  twenty-five,  50 
cents  a  year  for  every  track  foot ;  that  is,  for  every  foot  of 
track  laid  and  not  for  the  length  of  the  tunnel.  For  the 
subsequent  fifteen  years  the  company  will  pay  $1  a  year  for 
every  track  foot.  These  prices  must  be  paid  not  only  for 
the  trunk  lines,  but  also  for  sidings  and  turn-outs.  .This 
was  not  favored  by  Messrs.  Orr  and  Smith,  who  believed 
the  percentage  named  by  Mr.  Grout  would  be  prohibitive. 
It  is  believed  that  this  demand  will  be  modified  somewhat, 
and  that  satisfactory^  terms  will  be  adopted. 

The  compensation  to  be  paid  for  some  of  the  streets  in 
Long  Island  City  under  which  the  company  will  tunnel 
could  not  be  finally  determined,  for  the  reason  that  there 
are  some  nice  points  of  law  involved  as  to  the  right  of  the 
city  to  grant  franchises  for  certain  streets  it  is  proposed  to 
build  under.  The  city  does  not  own  the  streets  in  that 
borough,  except  such  as  have  been  acquired  since  January, 
1898,  through  condemnation  or  dedication.  The  streets  in 
Long  Island  City  were  laid  out  on  property  belonging  to 
property  owners,  and  the  municipality  owns  only  the  ease- 
ments. What  now  has  to  be  determined  is  whether  in  ad- 
dition to  paying  the  city  for  the  easement  rights  the  Penn- 
sylvania Company  also  will  have  to  pay  for  the  property 
rights.  Another  conference  is  to  be  held  in  about  two 
weeks. 


June  7,  1902.] 
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Rolling  Lift  Bridges  Prevent  Drawbridge  Accidents 

The  slight  accident  on  the  bridge  of  the  Metropolitan  West  Side 
Elevated  Railroad,  of  Chicago,  which  was  spoken  of  and  illustrated 
in  the  Streeet  Railway  Journal,  and  which  would  have  been 
very  serious  had  the  bridge  been  other  than  the  bascule  type, 
brings  to  mind  forcibly  the  advantages  and  safety  of  this  kind  of 
bridge,  and  also  calls  up  some  interesting  historical  facts  regarding 
the  Metropolitan  bridge  at  Chicago.  This  bridge  was  the  first  of  the 
now  well-known  Scherzer  type  of  rolling  lift  bridges.    In  fact, 


OPEN  SCHERZER  BRIDGE.    AN  IMPASSABLE  BARRIER  TO  TRAINS 

it  was  the  peculiar  problem  which  had  to  be  met  by  the  Metropoli- 
tan Elevated  in  crossing  the  Chicago  River  that  led  to  the  design 
of  the  Scherzer  rolling  lift  bridge,  and  this  was  the  first  one  of  the 
kind  constructed.  When  the  Metropolitan  Elevated  was  being 
built  a  most  difficult  situation  had  to  be  faced  in  regard  to  crossing 
the  river.  The  road  had  its  right  of  way  between  Jackson  and 
Van  Buren  Streets  between  two  swing  draw  bridges  turning  on 
center  pivots.    There  was  not  room  for  a  swing  bridge,  because  it 


better  must  be  devised  and  the  invention  of  the  Scherzer  rolling 
lift  bridge  was  the  result.  The  Metropolitan  Elevated  adopted 
and  built  this  design  of  bridge,  which  was  followed  soon  by  one  on 
the  same  principle  on  Van  Buren  Street  next  to  it.  William. 
Scherzer,  the  designer  of  these  bridges,  died  soon  after  the  plans 
were  completed,  but  the  Scherzer  Rolling  Lift  Bridge  Company,  of 
Chicago,  continued  the  work  of  designing  bridges  under  the  patents, 
and  to-day  this  type  is  rapidly  being  adopted  for  the  most  important 
locations.  The  Metropolitan  bridge  which  prevented  what  might 
have  been  a  terrible  disaster  on  May  15  is  a  four-track  structure 
114  ft.  from  center  to  center  of  bearings,  leaving  a  clear  channel  108 
ft.  wide.  It  is  in  reality  two  double-track  bridges,  which  can  be  op- 
erated either  independently  or  together.  After  the  accident  traffic 
was  resumed  in  15  minutes  on  the  two  tracks  not  interfered  with. 
It  will  be  remembered  that  the  motor  car  of  the  train  ran  onto  the 
bascule  just  as  it  started  to  rise.  It  rose  far  enough  so  that  the 
front  truck  of  the  first  trail  car  was  derailed  and  the  platform 
hoods  were  smashed.  Three  views  of  this  epoch-marking  bridge 
are  shown  herewith.  Since  it  was  finished  in  1895  many  others 
of  the  same  type  have  been  built  both  in  Chicago  and  elsewhere. 
It  is  quick  to  operate,  and  can  be  raised  and  lowered  in  much  less 
time  than  it  ordinarily  takes  to  swing  a  draw.  The  Metropolitan 
bridge  is  raised  or  lowered  in  30  seconds,  and  trains  are  run  over  it 
in  less  than  one  minute  from  the  time  of  starting  to  lower.  The 
government  and  vessel  owners  like  these  bridges,  because  tlv:y 
leave  the  stream  clear  of  any  center  pier  obstruction  to  navigation, 
and  the  bugbear  of  collisions  of  vessels  with  the  bridge  is  done 
away  with.  As  compared  with  other  kinds  of  bascule  bridges  the 
Scherzer  rolling  lift  has  the  immense  advantage  that  the  weight 
of  the  bascule  and  its  counterweight  is  carried  on  a  rolling  rather 
than  a  pivot  or  trunnion,  a  rubbing  bearing.  The  friction  on  a 
journal  or  pivot  large  enough  to  carry  the  weight  of  half  a  bridge 
and  its  counterweight  as  in  the  London  tower  bridge,  is  so  great 
that  much  power  is  required  to  operate  it,  and  the  machinery  must 
be  correspondingly  expensive.  The  Scherzer  bridges,  as  the  name 
implies,  roll  or  rock  on  a  smooth  level  surface  practically  without 
friction.  The  cost  is  also  lower  than  for  other  bascule  bridges,  be- 
cause of  the  peculiar  design  which  permits  the  shortest  and  conse- 
quently cheapest  span  possible  between  bearing  points  for  a  given 
clear  channel  between  piers.  Nine  of  these  bridges  have  already 
been  built  at  Chicago,  four  of  which  replaced  swing  bridges  across 
the  Chicago  River,  and  six  more  are  under  construction  to  replace 
swing  bridges.  The  big  six-track  bridge  at  the  approach  of  the 
South  Terminal  Station,  Boston,  is  of  this  kind,  as  well  as  the  most 
important  railroad  bridges  in  Cleveland.  Manhattan  Avenue 
between  Brooklyn  and  Long  Island  City  also  has*  one  of  these 


SCHERZER  BRIDGE,  OPEN 


SCHERZER  ROLLING  LIFT  BRIDGE,  CLOSED 


would  interfere  with  the  swinging  of  the  street  bridges  on  either 
side,  and  furthermore  the  time  required  to  swing  a  draw  would 
cause  much  delay  to  train  traffic.  A  bascule  bridge  hinged  on 
pivots  like  the  tower  bridge  in  London  was  first  designed.  As  this 
bridge  had  some  objectionable  features,  William  Scherzer,  a  civil 
engineer,  was  called  in  consultation  by  the  company  with  the  idea  of 
eliminating  them.  A  study  of  the  question  convinced  him  that  the 
pivot  type  of  bascule  bridge  was  so  objectionable  that  something 


bridges.  Many  others  have  been  designed  for  use  in  the  United 
States  and  foreign  countries. 



From  Denver  there  comes  a  tale  of  a  genuine  elephantine  stam- 
pede, caused  by  one  of  those  wonderful  specimens  of  the  jungle 
getting  his  trunk  tangled  in  a  trolley  wire.  From  all  accounts  it 
was  rather  a  distasteful  experience  for  Jumbo. 
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New  Cars  for  Seattle  and  Tacoma 


The  cars  now  being  shipped  by  the  J.  G.  Brill  Company,  of 
Philadelphia,  to  the  Seattle  &  Tacoma  Railway  Company  deserve 


passenger  cars,  and  one  trailer  combination  passenger  and  baggage 
car.  The  length  over  the  crown  pieces  is  41  ft.  6  ins.,  and  the  width 
over  the  sills  is  8  ft.  9^2  ins.  The  straight  passenger  cars  have  a 
seating  capacity  of  44.  The  baggage  compartments  of  the  combina- 
tions have  seats  which  fold  pgainst  the  walls. 


SEATTLE  AND  TACOMA  PASSENGER  CAR 


a  place  in  the  first  rank  of  the  best  productions  of  modern  electric 
car  building.  The  accompanying  illustrations  are  worthy  of  care- 
ful examination,  as  they  convincingly  show  the  powerful  and  hand- 
some construction,  the  roomy,  pleasant  and  convenient  interiors,  and 


The  sills  are  reinforced  with  heavy  iron  plates,  and  the  ends  are 
strengthened  and  protected  with  Brill  patented  angle-iron  bumpers. 
The  steps  are  provided  with  traps  to  cover  the  openings  at  high  sta- 
tion platforms.    The  motorman's  cab  occupies  half  the  platform 


INTERIORS  OF  SEATTLE  AND  TACOMA  CARS 


the  attention  which  has  been  paid  to  every  detail.  Although  fitted 
for  third-rail  contact  the  cars  are  wired  for  trolleys  and  have  trol- 
ley platforms,  so  that  a  change  may  be  made  without  withdrawing 
the  cars  from  service.   The  cities  of  Seattle  and  Tacoma  are  about 


but  does  not  prevent  passengers  passing  through,  as  there  are  cabs  at 
either  end,  and  the  motorman  is  therefore  always  on  the  off  side. 
The  window  rails  are  very  low  and  the  windows  large,  adding  to 
the  coolness  of  the  cars  in  warm  weather.    The  sliding  doors  to 


SEATTLE  AND  TACOMA  COMBINATION  BAGGAGE  AND  PASSENGER  CAR 

25  miles  apart,  and  it  is  intended  to  cover  the  distance  in  steam 
railroad  time.  The  Brill  27  trucks,  upon  which  the  cars  are 
mounted,  are  capable  of  making  65  miles  an  hour. 

There  are  eleven  cars  in  this  order :  Two  motor  passenger  cars, 
four  motor  combination  rassenger  and  baggage  cars,  four  trailer 


platforms  have  drop  sashes,  as  have  also  the  front  vestibule  doors 
and  outside  cab  doors.  The  interiors  are  finished  in  solid  Mexican 
mahogany,  handsomely  carved  and  inlaid.  The  ceilings  are  light 
green,  striped  with  gold.  Each  car  is  fitted  with  Dedenda  gongs 
and  Brill  ratchet  brake  handles. 


June  7,  1902.] 


STREET  RAILWAY  JOURNAL. 


739 


Automatic  Alternating-Current  Circuit  Breaker 

The  use  of  alternating  currents  in  street  railway  work  has  be- 
come so  general  that  railway  engineers  are  becoming  as  familiar 
with  alternating  current  as  are  lighting  engineers.  The  merits  of 
the  improved  automatic  oil-circuit  breaker,  shown  in  the  accom- 


The  circuit  breaker  can  be  used  as  a  switch  when  automatic 
action  is  not  desired,  the  only  change  necessary  being  to  remove 
the  tripping  coil  and  opening  springs.  It  can  be  used  either  as  a 
single-pole  switch,  two-pole  switch,  three-pole  switch  or  four-pole 
switch.  The  tripping  mechanism,  although  very  sensitive  and 
operated  easily  electrically  is  not  affected  by  vibration,  and  it  is 
claimed  will  not  open  by  ordinary  mechanical  shocks.  The  oil 
receptacles  in  the  rear  of  the  board  are  removable  and  occupy  a 
small  space. 

A  large  number  of  other  styles  of  switches  are  made,  including 
single  and  double  throw,  oil-break  transfer  switches,  relieving 
the  switchboard  attendant  of  all  liability  to  overload  his  line  in 
manipulating  his  circuits  and  pneumatic-oil  break  switches 
operated  by  air.  In  the  transfer  switches  a  device  is  provided 
whereby  the  switch  is  locked  when  open  so  as  to  insure  safety 
from  being  thrown  in  by  jar  or  in  any  other  manner  that  is  not 
intended  by  the  operator.  This  line  of  switches  is  made  by  S.  B. 
Condit,  Jr.,  &  Co.,  of  Boston,  Mass.,  who  not  only  design  and 
manufacture  high  and  low-tension  circuit  breakers  and  switches, 
but  give  special  attention  to  designing  and  building  high-tension 
switchboards. 


An  Improved  Cooling  Tower  and  Condenser 


IMPROVED  OIL  CIRCUIT  BREAKER 

panying  illustration,  need  therefore  only  to  be  pointed  out  in  order 
to  have  them  appreciated  by  railway  engineers  connected  with 
long-distance  transmissions,  on  either  interurban  or  city  roads. 
The  circuit  breaker  has  a  capacity  up  to  300  amps.,  and  is  built  for 
pressures  up  to  10,000  volts.  It  can  be  arranged  either  as  a  single- 
phase  breaker,  having  a  tripping  coil  on  each  side  of  the  circuit, 
as  a  two-phase  breaker,  with  a  tripping  coil  in  each  phase,  or  as 
a  three-phase  breaker  with  a  tripping  coil  in  two  phases,  in  every 
case  the  breaking  of  all  lines 
being  by  the  operation  of  any 
one  tripping  coil.  It  is  thus 
seen  that  only  one-circuit 
breaking  mechanism  is  de- 
pended upon  for  opening  the 
circuits  of  any  type  of  trans- 
mission line,  thus  greatly  re- 
ducing the  liability  of  the 
breaker  to  fail  in  its  operation. 

The  use  of  oil  in  a  circuit 
breaker  has  been  highly  recom- 
mended by  electrical  engin- 
eering experts,  and  for  simple 
and  safe  operation  it  is  consid- 
ered by  the  manufacturers  to 
be  far  superior  to  the  air-brake 
breakers.  The  manufacturers, 
however,  have  perfected  a  type 
of  air-brake  breakers  which  can 
be  furnished  to  those  installa- 
tions where  this  type  is  prefer- 
able to  the  other.  As  it  is  the 
general  practice  to  locate  cir- 
cuit breakers  on  top  of  switch- 
boards and  usually  out  of 
reach,  the  designers  have  en- 
deavored to  make  this  arrange- 
ment as  convenient  as  possible 
for  operation.  The  breaker  il- 
lustrated is  intended  for  such  a 
position  and  is  operated  by  a 
portable  handle  with  a  suitable 
hook  at  the  end.  Where,  how- 
ever, it  is  desirable  to  have  the 
breaker  within  reach  of  the 
operator  an  insulated  handle  is 
substituted  for  the  arm  shown. 

The  operator  when  closing  the  breaker  loses  control  of  the 
handle  and  an  attachment  is  provided  to  open  automatically  the 
breaker  if  the  short  circuit  or  other  difficulty  on  the  line  has  not 
been  removed.  It  is  also  possible  to  actuate  the  breaker  mechan- 
ism by  remote  control  if  desired,  so  that  it  is  not  necessary  to 
approach  the  switchboard. 


Since  the  introduction  of  cooling  towers  some  ten  years  ago  in 
this  country  they  have  been  installed  in  a  great  variety  of  situa- 
tions, and  have  become  recognized  as  an  important  adjunct  in  all 
power  stations  where  the  water  supply  is  limited.  The  accom- 
panying illustration  shows  a  type  of  cooling  tower  which  has  been 
developed  by  the  Alberger  Condenser  Company,  of  New  York, 
which  has  many  points  to  recommend  it  for  use  in  street  railway 
work.  It  is  constructed  of  sheet  steel,  carefully  riveted  and  braced, 
and  its  substantial  construction  makes  it  suitable  for  all  locations. 
There  are  two  types  manufactured  by  this  company,  in  one  of 
which  the  air  is  circulated  by  means  of  one  or  more  fans  and  in 
the  other  by  means  of  ..  stack  placed  above  the  cooling  tower 
proper  which  produces  a  draft  when  the  air  becomes  heated  by  the 
hot  water  from  the  condenser.  The  interior  of  the  cooling  tower 
contains  a  filling  consisting  of  boards  of  swamp  cypress,  arranged 


NATURAL  DRAFT 
COOLING  TOWER 


COLD  WELL  OVERFLOW  HQT  WELL'- 

COOLING  TOWER  AND  BAROMETRIC  CONDENSER 


in  a  regular  manner  so  as  to  positively  Jetermine  and  compel  the 
ultimate  distribution  of  the  water  and  air.  The  cooling  tower  thus 
prevents  any  Haphazard  or  changeable  directions  for  the  currents 
of  air  and  water,  and  retains  a  uniform  effectiveness  on  the  sheets 
of  water  exposed  to  the  air.  The  extended  surface  of  the  water 
brings  each  particle  in  contact  with  the  air,  so  that  the  cooling 
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process  is  thoroughly  effective.  The  same  steam  engine  used  to 
operate  the  fans  in  those  towers  which  are  not  self-cooling,  also 
drives  a  centrifugal  circulating  pump,  which  draws  the  water  from 
the  hot  well  and  discharges  it  to  the  distributor  of  the  cooling 
tower. 

The  Alberger  natural  draft  cooling  tower  represents,  how- 
ever, the  most  advanced  type,  as  no  power  is  required  to  circu- 
late the  air.  This  tower  is  made  in  variable  sizes,  but  the  prefer- 
able height  recommended  by  the  manufacturers  is  about  80  ft. 
The  accompanying  illustration  shows  a  view  of  one  of  these 
towers.  The  interior  arrangement  is  the  same  as  described  above 
for  the  fan-coo!ing  tower.  The  air,  as  shown,  enters  around  the 
piers  that  support  the  structure  of  the  tower.  The  condensing 
apparatus  shown  in  this  engraving  is  the  Alberger  Barometric 
Condenser,  and  is  especially  suited  to  large  engines  or  to  stations 
containing  a  number  of  engines  which  must  exhaust  into  one  con- 
denser. The  circulating  pump  used  comprises  hot  and  cold  water 
pumps,  operated  by  the  same  steam  end.  The  cold  water  pump 
derives  its  supply  of  water  from  the  cold  well  of  the  cooling  tower 
and  discharges  into  the  barometric  condenser,  being  assisted  by 
the  vacuum  in  the  latter.  The  water  there  condenses  the  exhaust 
steam  from  the  engines  and  falls  down  the  barometric  tube  against 
the  atmospheric  pressure  to  the  hot  well  from  which  it  is  removed 
by  the  hot  water  pump  and  discharged  at  the  distributor  of  the 
cooling  tower,  and  becoming  cooled  by  the  evaporation  caused  by 
the  contact  with  the  ascending  air  it  finally  reaches  the  cold  well 
ready  for  a  repetition  of  the  process.  The  barometric  con- 
densers, as  illustrated,  are  similar  to  those  to  be  used  in  the  power 
station  which  is  soon  to  be  erected  for  the  Rapid  Transit  Subway 
Construction  Company,  of  New  York,  the  Alberger  Company 
having  received  the  contract  for  the  condensers  of  this  plant. 




is  not  the  least  attractive  of  the  many  interesting  up-to-date 
features  characteristic  of  this  large  and  busy  plant.  Cars  ready 
for  shipment  are  run  from  the  elevator  upon  flat  cars  on  tracks 
brought  to  the  table  from  the  trunk  railroad  lines,  at  the  junction 


Novel  Elevator  and  Transfer  Table  at  the  Brill  Works 


The  accompanying  illustrations  show  a  combination  electric 
transfer  table  and  elevator  recently  completed  for  the  new  finishing 
shop  at  the  works  of  the  J.  G.  Brill  Company,  Philadelphia.  The 
apparatus  is  of  a  new  type  and  design,  and  contains  a  number  of 
features  especially  devised  to  obtain  every  facility  to  expedite  the 
movement  of  cars  and  thus  save  time  and  space. 

The  finishing  shops  have  recently  been  completed,  and  make 
one  of  the  most  imposing  features  of  this  extensive  manufacturing 
plant.  It  contains  two  working  floors,  and  this  novel  method  of 
reaching  the  second  story  by  means  of  the  transfer  table  has  been 
adopted  with  great  success. 

The  motor  not  only  moves  the  structure  along  the  pit  but  also 


END  VIEW  OF  TRANSFER  TABLE 

of  which  the  works  are  situated.  George  P.  Nichols  &  Brother,  of 
Chicago,  are  the  builders  of  the  apparatus. 




The  Willans  Engine  in  America 


The  prospects  for  an  extensive  business  for  this  well-known  type 
of  central-valve  engine  in  the  United  States  is  very  bright.  The 
Bradley  Maufacturing  Company,  of  Pittsburgh,  Pa.,  has  purchased 
the  American  rights,  together  with  all  patterns  and  special  tools 
formerly  owned  by  the  M.  C.  Bullock  Manufacturing  Company,  of 


SIDE  VIEW  OF  ELEVATING  TRANSFER  TABLE 


operates  the  elevator,  and  by  means  of  a  cable  draws  the  cars  on 
and  off.  The  elevator  is  halted  at  top  and  bottom  by  automatic 
stops. 

To  see  a  large  car  drawn  upon  the  table  from  the  tracks  leading 
from  the  other  shops,  moved  200  ft.  along  the  front  of  the  building 
and  hoisted  into  a  second-story  door,  and  all  within  a  few  minutes, 


Chicago.  The  Willans  engine  will  be  built  by  the  Bradley  Com- 
pany in  sizes  from  25  hp.  to  3000  hp,  the  same  standard  of  mechan- 
ical perfection  that  is  found  in  those  of  English  make.  An  entirely 
new  plant  is  being  erected,  equipped  with  the  most  modern  ma- 
chinery and  every  facility  for  rapid  manufacture,  and  prompt  ship- 
ment will  be  provided. 
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Handsome  Convertible  Combination  Cars 


The  engravings  which  accompany  this  article  show  a  number  of 
views  of  a  style  of  convertible  combination  car  built  by  the  John 
Stephenson  Company,  of  Elizabeth,  for  the  Olean  Street  Railway 
Company,  of  Olean,  N.  Y.  These  cars  have  recently  been  shipped 
from  the  factory. 

The  cars  combine  the  best  and  most  desirable  features  of  modern 


All  the  cars  of  the  order  are  built  with  two  compartments.  One 
of  these  for  passengers  takes  up  about  20  ft.  of  the  body,  the 
remaining  8  ft.  in  part  of  them  is  used  for  a  baggage  room,  and  in 
the  others  is  fitted  up  for  a  smoking  compartment  only.  These 
cars  have  28-ft.  bodies  and  measure  about  37  ft.  over  the  dashers. 
The  vestibules  have  street-car  bonnets  and  are  completely  en- 
closed. The  floors  of  the  vestibules  are  dropped,  and  the  platform 
timbers  are  plated  with  angle-iron.    The  buffers  are  of  channel 


street  and  suburban  railway  practice.  They  have  a  number  of  use- 
ful and  novel  details  peculiarly  adapting  them  to  the  city  and 
interurban  service  for  which  they  are  intended.  The  Stephenson 
convertible  feature  gives  the  road  practically  two  complete  equip- 
ments in  one,  enabling  it  to  have  both  open  and  closed  cars  ready 
for  service  at  any  time,  and  only  a  few  moments  are  needed  for 
the  change,  which  can  be  made  if  necessary  while  the  car  is  in 
motion.  Space  is  found  in  the  wall  of  the  car  for  the  large  lower 
sash,  as  well  as  for  a  steam  road  truss  plank  gained  upon  the 
posts.   The  pocket  for  the  sash  is  closed  by  a  cap,  which  forms  the 


iron  of  the  Stephenson  spring  pattern,  which  gives  an  elastic  resist- 
ance to  blows,  thus  saving  the  frame  from  strains.  In  the  cars 
without  side  doors  there  is  a  flat  truss  in  the  wall  of  the  car  com- 
ing up  to  the  window  rail  and  ending  in  the  sill.  The  bodies  have 
curved  sides,  reducing  the  width  at  the  sills,  and  adding  to  the  stiff- 
ness. All  the  side  sills  are  plated  with  steel,  and  in  the  baggage  and 
passenger  cars  the  plate  is  of  more  than  the  usual  depth. 


INTERIOR  OF  SMOKING  COMPARTMENT 

arm  rest.  The  upper  sash  slides  upward  into  a  pocket  which  is  so 
placed  that  there  is  no  disfigurement  of  the  interior,  and  the  form 
of  the  roof  is  not  changed  in  any  way,  the  monitor  being  of  the 
same  width  as  usual. 

By  lifting  only  the  small  upper  sash  into  the  roof,  no  weight  worth 
mentioning  is  added  to  that  part,  of  the  car,  and  there  are  no 
strains  brought  upon  the  posts.  The  window  opening  obtained  by 
the  Stephenson  arrangement  is  as  great  as  that  of  any  open  car, 
measured  from  the  elbow  of  the  passenger  upward.  This  type 
of  car  possesses  several  important  advantages  over  the  ordinary 
open  cars.  It  avoids  crowding  to  a  marked  degree,  which  is  one  of 
the  reasons  for  its  great  popularity  with  passengers.  Another 
reason  is  that  those  seated  next  the  side  of  the  car  are  not  annoyed 
nor  disturbed  by  those  entering  or  leaving,  as  is  the  case  with  cars 
having  side  entrances. 


INTERIOR  OF  BAGGAGE  COMPARTMENT 

The  interior  finish  is  solid  mahogany,  with  handsomely  inlaid 
panels  in  the  end  of  the  car  and  on  the  partition.  The  same  finish 
io  used  in  the  smoking  room.  The  seats  are  of  the  walk-over  pat- 
tern, with  a  hand  rail  on  the  back,  making  a  secure  grab  handle  for 
those  standing  or  moving.  Hand  straps  are  provided,  but  they 
seem  hardly  necessary.  There  are  twelve  seats  in  the  passenger 
end,  and  four  in  the  smoker.  In  the  outer  corners  of  both  com- 
partments are  stationary  longitudinal  seats.  In  the  baggage  room 
the  seats  are  longitudinal  and  extend  the  whole  length  of  the  com- 
partment. They  are  supported  on  folding  brackets,  and  are  hinged 
in  the  center  so  that  the  half  in  front  of  the  door  can  be  turned  over 
endwise  out  of  the  way  when  the  door  has  to  be  opened.  The  ar- 
rangement can  be  seen  in  the  engraving  of  the  interior.  Both 
parts  of  the  seats  can  be  dropped  against  the  side  of  the  car  when 
the  space  is  needed.    The  use  of  the  compartment  for  smokers 
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has  been  found  not  to  interfere  with  its  usefulness  for  carrying 
freight,  etc.  The  baggage  room  side  of  the  partition  carries  three 
electric  heaters.  One  of  these  is  placed  over  the  door  and  the 
others  are  over  the  windows.  This  arrangement,  though  peculiar, 
seems  to  work  very  well.  It  was  necessitated  in  this  case  by  the 
fact  that  there  was  no  other  available  place  in  the  compartment, 
doors  and  the  folding  seats  taking  up  the  whole  of  the  wall  space 
near  the  floor.  The  end  doors  and  windows  are  fitted  with  motor- 
man's  curtains,  which  have  spring  rollers  placed  vertically. 

The  trucks  are  the  Stephenson  No.  20,  with  a  4-ft.  wheel  base. 


shops,  and  was  shipped  on  its  own  wheels  over  the  tracks  of  the 
New  York,  New  Haven  &  Hartford  Railroad  directly  to  the  mill 
yard  in  Lonsdale.  It  is  equipped  with  automatic  Tower  couplers, 
with  Westinghouse  No.  49-B  railway  motors,  and  with  a  Christen- 
sen  air  brake  outfit.  The  wheels  are  30  ins.  in  diameter,  running  on 
4~in.  axles,  with  a  wheel  base  of  6]4  ft.  The  main  framing  timbers 
are  of  hard  pine,  2  ins.  x  2>Va  ms-  The  bumpers  at  each  end  are 
of  oak,  12  ins.  x  7  ins.  The  extreme  width  is  7  ft.  4  ins.,  and  height 
to  top  of  roof  10  ft.  6  ins.  A  snow  plow  is  fixed  at  each  end,  and 
in  addition  the  wheels  are  protected  by  diggers  and  scrapers,  which 


COMBINATION  BAGGAGE  AND  PASSENGER  CAR 


They  are  capable  of  taking  the  shortest  curves  with  ease,  and  at 
the  same  time  can  run  safely  at  the  highest  speed  which  may  be 
needed.  The  double  journal  springs  and  the  long  spring-suspended 
links  make  this  truck  very  easy  upon  any  track  at  any  speed.  One 
valuable  feature  is  the  small  amount  of  power  required.  The  "in- 
ternal friction"  is  insignificant,  consequently  little  power  is  wasted. 



A  Novel  Electric  Switching:  Locomotive 

The  illustration  herewith  is  made  from  a  photograph  of  a  yard 
switching  locomotive  recently  completed  for  the  Lonsdale  Company, 
whose  principal  offices  are  in  Providence,  R.  I.,  and  whose  mills 


A  NEW  SWITCHING  LOCOMOTIVE 

are  at  Lonsdale,  R.  I.  The  locomotive  was  made  by  the  Taunton 
Locomotive  Manufacturing  Company,  Taunton,  Mass. 

This  electric  locomotive  will  be  used  for  handling  cars  from  the 
tracks  of  the  New  York,  New  Haven  &  Hartford  Railroad,  which 
connect  with  the  yard  tracks  of  the  Lonsdale  Company.  It  was 
constructed  and  completely  equipped  electrically  at  the  Taunton 


keep  the  track  clear  under  all  ordinary  circumstances.  The  locomo- 
tive weighed  complete  when  shipped  8^4  tons,  and  is  expected  to 
haul  on  a  level  four  loaded  cars. 

Provision  is  made  by  means  of  pockets  to  increase  the  weight  of 
the  locomotive  by  the  addition  of  cast-iron  cubes,  if  such  increase  in 
weight  shall  be  found  necessary.  The  specifications  required  that 
the  side  doors  of  the  cab  should  be  of  extra  width  to  take  large 
packing  cases.  End  doors  are  provided  so  that  the  trolley  can  be 
controlled  from  the  platform,  and  coupling  arrangements  are  such 
as  to  fit  the  locomotive  for  use  with  standard  steam  road  freight 
cars. 



The  Edge  Moor  Water-Tube  Boiler 

There  are  many  points  peculiar  to  water-tube  boilers  that  have 
made  this  type  the  one  in  general  use  in  street  railway  plants. 
While,  as  in  all  mechanical  devices  some  faults  can  always  be 
found,  it  has  come  to  be  generally  conceded  that  the  water-tube 
boiler  meets  the  requirements  of  electric  power  stations  in  the 
most  satisfactory  manner,  and  to  supply  this  demand  the  Edge 
Moor  Iron  Company,  of  Edge  Moor,  Del,  began  in  1895  to 
manufacture  a  class  of  high-grade  water-tube  boilers  which  have 
proved  exceedingly  efficient  and  durable.  The  boilers  are  made 
in  sizes  from  75  hp  to  1000  hp,  and  for  steam  pressures  up  to  200 
lbs.  per  square  inch.  Quick  steaming  properties  and  the  ability 
to  force  the.  boiler  to  the  utmost  capacity  of  the  furnaces  are 
obtained  by  making  the  areas  of  the  path  of  circulation  of  the 
water  larger  thanjs  often  found  in  the  horizontal  types  of  water- 
tube  boilers,  and  the  liberal  water  surface  provided  maintains  an 
even  water  level  without  undue  vigilance  on  the  part  of  the  men 
in  charge. 

Mechanically  the  water-tube  boilers  are  as  perfect  as  are  the 
other  products  of  the  Edge  Moor  Iron  Company.  All  flat  sur- 
faces are  effectually  stayed,  and  no  stayed  surfaces  nor  riveted 
seams  are  exposed  to  the  intense  heat  of  the  direct  fire  from  the 
grates.  The  boiler  is  supported  upon  columns  in  the  front  and  upon 
expansion  rollers  in  the  rear,  giving  ample  opportunity  for  ex- 
pansion without  touching  the  brick  work,  which  constitutes  the 
setting.  The  arrangement  is  such  that  the  parts  of  the  boiler  are 
subdivided,  providing  the  principal  feature  of  safety  embodied  in 
sectional  boilers. 

The  facilities  of  the  company  at  the  Edge  Moor  works  are  ex- 
cellent. Extensive  machine,  forge  and  assembling  shops,  con- 
taining the  highest  grade  of  tools,  enables  the  company  to  turn 
out  the  very  best  work  in  the  most  expeditious  manner.  Freight 
connections  are  made  by  the  Three  Front  Railroad  with  the  Penn- 
sylvania Railroad,  Philadelphia  &  Reading  Railroad,  and  Balti- 
more &  Ohio  Railroad,  insuring  prompt  delivery  of  boilers  as 
soon  as  the  order  can  be  filled. 
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An  Efficient  Water  Softener 


Steam  plants-  in  connection  with  street  railway  and  lighting  in- 
stallations are  only  operated  at  the  highest  efficiency  when  the  boil- 
ers are  free  from  scale.  Street  railway  plants  in  particular  are  sub- 
ject to  extra  heavy  strains  at  certain  times  during  the  day,  refering 
particularly  to  the  extra  heavy  pull  during  the  early  evening  hours, 
at  which  time  the  boilers  are  usually  worked  to  their  full  capacity. 
There  is,  perhaps,  no  branch  of  steam  engineering  to  which  more 
attention  has  been  given  than  the  prevention  of  the  formation  of 
scale  and  its  removal  after  it  is  formed.  It  is  needless  to  say  that 
methods  having  in  view  the  removal  of  scale  already  formed  are 
efforts  directed  against  an  effect  and  not  a  cause.  The  cause  of  the 
formation  of  scale  is  too  well  known  to  require  extended  notice 
here;  suffice  it  to  say,  therefore,  that  scale  is  usually  formed  by  the 
deposition  of  the  salts  of  lime  and  magnesia  upon  the  tubes  and 
sheets  of  the  boiler,  due  to  heat,  pressure  and  evaporation  of  the 
water.  The  use  of  boiler  compounds  adds  to  the  material  already  in 
the  boiler,  and  at  best  can  only  affect  the  material  in  the  water  so 
that  the  scale  formed  is  not  hard,  but  will  be  deposited  in  a  soft, 
easily  removable  form.  One  of  the  most  approved  methods  of 
relief  is  to  remove  scale-forming  material  before  the  water  enters 
the  boiler. 


■             iiijifi  :  1     ■■-  ■ 


it  automatically  into  the  lime  saturator  so  that  the  lime  is  dissolved 
it"  some  of  the  already  softened  water.  This  makes  a  great  saving 
in  the  use  of  lime,  because  that  material  is  most  easily  dissolved  in 
soft  water.  This  water  wheel  also  operates  a  hoisting  apparatus, 
by  means  of  which  the  material  used  for  the  purification  of  the 
water  is  hoisted  to  the  platform  surrounding  the  top  of  the  machine, 
thus  doing  away  with  much  objectionable  labor.  The  continuous 
water-softening  apparatus  has  many  advantages  claimed  for  it  over 
the  old  intermittent  forms  of  water  softener. 

Water  is  drawn  from  this  apparatus  without  repumping.  The 
water  to  be  purified  after  flowing  over  the  water  wheel  falls  into 
the  top  of  a  conical  downtake,  where  it  is  intimately  mixed  with 
solutions  of  lime  and  soda  or  any  other  chemical  necessary  for  the 
purification  of  the  water.  This  mixing  is  of  great  importance,  as 
it  is  not  sufficient  that  the  water  and  reagents  should  simply  How 
together,  but  should  be  thoroughly  agitated  together.  Here  the 
precipitation  of  the  objectionable  solids  takes  place,  and  as  the 
water  flows  through  the  conical  downtake  its  rate  of  flow  steadily 


EXTERIOR  OF  WATER  SOFTENER 


SECTIONAL  VIEW  OF  WATER  SOFTENER 


The  Kennicott  water  softener,  illustrated  herewith,  is  an  appa- 
ratus particularly  adapted  to  the  needs  of  street  railway  and  light- 
ing plants.  The  apparatus  is  claimed  to  be  unique  among  water- 
softening  apparatus,  in  that  it  requires  but  a  single  founda- 
tion, the  whole  apparatus  being  contained  in  one  steel  tank; 
all  small  parts  being  enclosed  in  the  main  body  of  water 
so  that  danger  from  freezing  is  obviated.  A  peculiar  fea- 
ture of  this  machine  is  the  surrounding  soft-water  storage 
tank.  These  machines  are  built  either  with  or  without  this 
storage  tank,  which,  however,  is  of  particular  value  to  street  rail- 
road plants,  for  it  may  be  filled  with  soft  water  during  the  night  or 
middle  of  the  day,  when  the  load  is  light,  to  be  drawn  on  when 
the  consumption  of  water  is  greater  than  the  hourly  capacity  of  the 
machine.  The  apparatus  treats  varying  quantities  of  water  with 
varying  quantities  of  materials  automatically,  and  without  re- 
setting, the  amount  of  water  entering  the  machine  being  auto- 
matically governed  by  the  amount  of  water  drawn  from  it.  It  is 
equipped  with  an  efficient  mechanical  agitator,  which  furnishes  at 
all  times  lime  water  of  uniform  strength;  this  is  claimed  to  be  a 
great  advantage  over  many  forms  of  apparatus  which  attempt  to 
furnish  lime  water  simply  by  the  introduction  of  water  into  the 
lime  saturator  through  a  pipe,  depending  upon  the  force  of  this 
stream  of  water  to  properly  agitate  the  lime.  The  above-mentioned 
agitator  is  operated  by  a  cast-iron  water  wheel,  which  is  situated  at 
the  top  of  the  apparatus,  and  is  turned  by  the  water  as  it  flows  into 
(he  machine,  thus  no  external  power  is  required.  This  water 
wheel  also  operates  a  lift  wheel  which  lifts  soft  water,  measuring 


decreases  so  that  the  precipitate  falls  away  from  the  water  from 
which  it  was  formed  and  collects  in  the  bottom  of  the  machine. 
Here  the  "sludge"  produced  is  removed  by  means  of  a  dump  valve, 
shown  in  the  sectional  view  of  the  machine,  and  the  scale  forming 
materials  are  blown  into  the  sewer  instead  of  allowing  them  to  go 
into  the  boiler.  The  water  after  flowing  through  the  conical  down- 
take  turns  and  rises  through  a  series  of  baffle  plates  where  particles 
too  light  for  sedimentation  are  entangled,  and  after  forming  in 
large  enough  quantity  slide  off  these  plates  and  fall  to  the  bottom 
of  the  apparatus.  These  baffle  plates  are  entirely  self-cleaning. 
The  water  finally  passes  through  a  filter  of  common  packing  ex- 
celsior, this  filter  requiring  renewal  about  once  in  three  months. 
This  form  of  filter,  it  is  claimed,  is  much  to  be  preferred  to  sand 
filters,  as  it  requires  no  water  for  washing,  apparatus  using  sand 
filters  being  open  to  objection  on  account  of  the  large  amount  of 
water  required  to  wash  them,  which  precludes  their  use  in  many 
stations. 

These  Kennicott  purifying  plants  are  constructed  of  a  sufficient 
size  to  allow  plenty  of  time  for  the  reaction  between  the  precipitat- 
ing reagents  and  the  water  to  take  place. 

The  apparatus  being  entirely  automatic  requires  attention  only  for 
the  supplying  of  the  chemicals  and  for  cleaning  out.  The  chemicals 
usually  used  are  lime  and  soda,  according  to  the  Porter-Clark 
process,  and  these  may  be  introduced  and  the  machine  operated  by 
an  unskilled  workman  who  puts  the  lime  and  soda  in  their  proper 
receptacles  and  blows  off  the  "sludge."  The  time  required  is  usually 
not  more  than  half  an  hour  per  day.    This  apparatus  is  in  use  on 
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a  number  of  prominent  railroads,  among  which  are  the  Union 
Pacific,  the  Chicago,  Burlington  &  Quincy,  the  Chicago  &  Eastern 
Illinois,  etc.,  as  well  as  many  power  plants  in  different  parts  of  the 
United  States.  The  device  is  the  invention  of  Cass  L.  Kennicott, 
who  is  vice-president  of  the  Kennicott  Water  Softener  Company  of 
Chicago,  the  sole  manufacturer  of  this  apparatus. 


Modern  Automatic  Couplers 


The  W.  T.  Van  Dorn  Company,  Chicago,  which,  as  was  an- 
nounced some  months  ago,  received  the  contract  for  supplying 
couplers  for  all  the  elevated  lines  of  the  Manhattan  Railway  Com- 
pany, New  York,  will  also  furnish  the  couplers  for  the  new  rapid 


First  Cars  from  the  New  Kuhlman  Factory 


Next  week  will  mark  an  important  epoch  in  the  history  of  the 
well-known  G.  C.  Kuhlman  Car  Company,  of  Cleveland.  At  that 
time  the  first  lot  of  cars  built  in  the  company's  magnificent  new 
factory  will  be  completed,  and  the  event  will  be  celebrated  by  an 
interesting  ceremony.  It  is  hoped  that  the  first  car  will  be  run 
from  the  shop  by  a  most  distinguished  motorman  in  the  person  of 
Senator  Mark  A.  Hanna,  president  of  the  Cleveland  City  Railway 
Company,  for  which  company  the  new  cars  are  being  built.  A 
number  of  handsome  cars  are  nearing  completion  in  the  new  shops 
and  deliveries  will  shortly  be  made  to  some  of  the  most  prominent 
city  and  interurban  roads  in  the  country. 

There  is  nothing  finer  or  more  complete  in  or  near  the  big 


STANDARD  DOUBLE -TRUCK  PASSENGER  CAR 


transit  subway  of  that  city.  During  the  last  few  years  this  com- 
pany has  had  a  most  phenomenal  success  with  its  product,  the  vari- 
ous points  of  simplicity,  effectiveness,  durability  and  strength 
seeming  to  have  been  almost  immediately  recognized  by  the  man- 
agements of  the  most  important  railway  systems  in  the  country. 
The  Van  Dorn  couplers  are  now  the  standard  on  all  elevated  roads, 
and  it  is  safe  to  say  that  wherever  trailers  are  used  on  either  city 


manufacturing  city  of  Cleveland  than  the  plant  which  this  com- 
pany has  established  at  Collinwood,  eight  miles  from  the  center 
of  the  city,  on  the  Lake  Shore  &  Michigan  Southern  Railway 
tracks.  Thirty-one  acres  are  included  in  the  site  purchased  by  the 
company,  and  twelve  and  one-half  acres  are  already  under  the 
cover  of  seven  immense  buildings  recently  completed.  Even  with- 
these  extensive  facilities  the  company  finds  itself  somewhat 
cramped  for  space  and  plans  are  already  being  made  to  extend  one 
of  the  largest  buildings.  There  are  3  miles  of  tracks  in  and  around 
the  plant,  and  500  men  will  be  employed  when  all  departments  are 
in  operation.  The  machinery  is  all  new,  and  much  of  it  is  electric- 
ally driven,  power  being  furnished  from  an  independent  power 


INTERIORS  OF  NEW  KUHLMAN  CARS 


or  interurban  lines  they  are  acknowledged  to  be  in  the  front  rank 
of  coupling  devices.  It  has  been  the  intention  of  the  manufacturers 
to  make  a  coupler  that  would  have  as  long  a  life  as  the  car  to  which 
it  is  attached,  and  the  results  obtained  show  that  this  condition 
has  been  almost  invariably  satisfied.  One  effect  of  this  reputation  is 
that  the  Van  Dorn  Company  has  its  factory  kept  continually  work- 
ing at  its  full  capacity,  and  is  constantly  behind  in  filling  contracts. 




Rossiter,  MacGovern  &  Company,  New  York,  have  recently 
bought  the  greater  part  of  the  machinery,  including  engines  and 
generators,  of  the  One  Hundred  and  Forty-Sixth  Street  power  sta- 
tion of  the  Metropolitan  Street  Railway  Company  of  New  York. 
This  well-known  concern  has  sold  to  the  Boston  &  Northern  Rail- 
road Company,  and  are  installing  in  its  station,  two  850-kw  General 
Electric  generators,  direct-connected  to  Pennsylvania  Iron  Works 
engines. 


plant.  The  buildings  are  for  the  most  part  of  saw-tooth  roof 
construction,  giving,  the  maximum  floor  space  and  the  best  of  light. 

It  is  interesting  while  describing  the  new  shops  to  examine  some 
of  the  recent  work  of  the  company.  At  its  former  shops  there  have 
just  been  completed  several  of  the  finest  and  largest  interurban 
cars  ever  built,  and  others  of  similar  design  are  nearing  completion 
in  the  new  plant.  Two  of  the  latest  productions  are  illustrated 
herewith.  Of  the  Cleveland,  Elyria  &  Western  pattern  shown, 
six  have  just  been  delivered  to  this  company,  and  others  are  under 
construction  for  the  Columbus,  Delaware  &  Marion  Railway,  of 
Columbus,  and  for  the  Kansas  City  &  Leavenworth  Railway  Com- 
pany of  Kansas  City.  These  cars  have  39-ft.  bodies  and  are  49 
ft.  6  ins.  over  buffers,  8  ft.  6  ins.  from  top  of  floor  to  upper  roof, 
and  8  ft.  5  ins.  wide  over  steel  sill  plates.  The  seating  capacity 
L  forty-nine  passengers.  They  have  Hale  &  Kilburn  frieze  plush 
walk-over  seats,  with  spring-edge  cushions  and  extra  high  corru- 
gated backs  fitted  with  bronze  grab  handles.   They  are  finished  in 
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solid  mahogany  with  maple  ceilings,  while  the  curtains  are  of 
figured  silk,  and  the  trimmings  of  bronze.  The  windows  are  double 
and  of  French  plate-glass.  The  cars  are  provided  with  toilet  accom- 
modations and  hot  water  heaters. 

The  cars  for  the  Northern  Texas  Traction  Company  are  47  ft. 
over  buffers,  and  8  ft.  6  ins.  from  top  of  floor  to  upper 
roof.  The  width  over  steel  sill  plates  is  8  ft.  4  ins.,  and 
length   over   body   36   ft.   3   ins.   The   combination    cars  have 


An  Improved  Railway  Cut-Off  Saw 

The  heavy  power-i.'ed  railway  cut-off  saw  illustrated  herewith 
has  been  recently  placed  upon  the  market  by  the  S.  A.  Woods 
Machine  Company,  of  South  Boston,  Mass.,  and  is  designed  for 
cutting  up  lumber  into  accurate  lengths.  It  will  cut  off  timbers 
14  ins.  x  16  ins.,  or  boards  30  ins.  wide,  and  carries  saws  up 
to  40  ins.  in  diameter.    It  is  claimed  to  be  heavier,  stronger  and 


COMBINATION   BAGGAGE  AND   PASSENGER  CAR 


a  seating  capacity  of  thirty,  and  there  are  folding  wall  seats  in  the 
baggage  compartment,  which  is  10  ft.  6  ins.  in  length.  The  seats 
are  Hale  &  Kilburn  rattan,  walk-over  spring-edge  pattern,  with 
bronze  handles  on  seat  back.  The  interior  finish  is  cherry.  There 
are  toilet  accommodations,  and  a  unique  feature  is  an  adjustable 
partition  which  can  be  placed  between  any  of  the  seats  in  accordance 
with  the  laws  in  certain  Southern  States  requiring  separate  com- 
partments for  whites  and  blacks.  A  number  of  open  trailer  cars  are 
being  built  for  this  road,  as  well  as  a  magnificent  private  car  of 
the  same  dimensions  as  the  standard  coaches. 

 ■ 


more  rigid  in  construction  than  other  machines  upon  the  market, 
being  adequate  for  the  heaviest  work. 

The  saw  carriage  is  operated  by  power  feed,  with  three  speeds. 
It  is  under  control  of  the  operator  by  the  action  of  a  treadle,  and 
n  provided  with  quick  automatic  return.  A  tension  device  for  the 
driving  belt  keeps  the  latter  tight,  and  the  pneumatic  pulley  on 
the  saw  arbor  affects  a  saving  of  some  25  per  cent  to  35  per  cent  in 


An  Improved  Boiler  Tube  Cleaner 


The  accompanying  illustration  represents  the  Weinland  im- 
proved No.  8  water-power  boiler  tube  cleaner,  which  is  claimed  to 
be  a  marked  advance  over  those  heretofore  produced.  The 
machine  embodies  the  same  general  principles  as  other  water 
power,  ball-bearing  cleaners  made  by  the  same  manufacturers.  The 
improved  type,  however,  has  been  remodeled  and  has  been  made 
very  much  stronger  than  the  other  styles.  The  spider  to  which  the 
arms  are  attached  is  now  almost  solid,  so  that  it  will  withstand 
the  severe  strain  put  upon  the  arms  and  the  bearings,  including 
the  balls,  are  larger  so  that  it  runs  with  the  least  friction,  and 
consequently  is  more  durable.  A  new  design  of  coupling  is  fur- 
nished with  each  machine;  this 
coupling  being  a  great  improve- 
ment over  former  designs  in  this 
line.  It  holds  the  hose  securely 
so  that  it  will  withstand  any  pres- 
sure which  the  hose  will  stand 
without  any  danger  whatever  of 
pulling  loose,  as  so  frequently 
happens  with  the  ordinary  bands 
used  in  attaching  hose.  This 
little  device  in  itself  is  of  suf- 
ficient importance  to  highly  rec- 
ommend the  apparatus,  and  will 
be  appreciated  by  those  who 
have  suffered  the  annoyance 
avoided  by  its  use.  The  La- 
Konda  Manufacturing  Company, 
of  Springfield,  Ohio,  manufac- 
tures this  machine.  The  company  states  that  it  will  also  continue 
to  make  the  former  No.  1  Weinland  water-power,  ball-bearing 
machine  which  is  so  well  known  to  the  asers  of  tube  cleaners. 
These  cleaners  have  been  sold  in  nearly  every  country  on  the  face 
of  the  globe,  and  the  manufacturers  make  a  specialty  of  foreign 
trade. 


A  NEW  CUT-OFF  SAW 


power,  being  so  arranged  as  to  prevent  air-cushioning  of  the  belt. 
The  arbor  may  be  made  long,  so  as  to  enable  the  operator  to  use 
a  gaining  head,  when  so  desired.  The  rolls  in  the  table  support  the 
stock  and  permit  its  easy  movement.  The  table  can  be  lengthened 
by  an  attachment  of  wood  or  iron  as  desired,  for  which  additional 
floor  stands,  each  containing  a  roll,  can  be  supplied. 

The  fence  or  gage  is  extra  heavy,  and  adjustable  stops  are  fur- 


The  new  open  smoking  cars  being  run  on  the  New  VTork  elevated 
lines  are  highly  appreciated  by  the  public. 


IMPROVED  BOILER  TUBE  CLEANER 

nished,  which  can  be  quickly  set  for  duplication  of  work.  The 
stop  bar  as  made  is  interchangeable,  with  fences  on  both  sides  of 
saw.  With  the  countershaft,  which  is  self-contained,  is  included 
the  company's  patent  self-oiling  loose  pulley.  Where  much  heavy 
cutting  is  to  be  done,  this  machine  is  very  useful,  and  will  pay  for 
itself  within  a  short  time.  It  will  do  the  work  of  several  old-style 
saws  at  less  expense,  and  is  therefore  a  machine  that  will  help  the 
user  keep  clown  the  pay  roll,  and  at  the  same  time,  get  out  thejvork. 
One  of  these  machines  was  recently  shipped  to  the  Rochester 
Street  Railway,  Rochester,  N.  Y..  where  it  is  highly  appreciated. 
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The  manufacturers  are  doing  a  large  business  in  the  street  rail- 
way field  with  this  and  other  high-grade  car-shop  woodworking 
machines,  and  their  tools  are  rapidly  becoming  the  standard  equip- 
ment for  this  line  of  work. 



Cord  for  Street  Railway  Service 


The  importance  of  details  in  the  equipment  of  rolling  stock  is 
highly  appreciated  by  master  mechanics  of  those  roads  which  are 
taken  as  examples  of  good  management.  One  of  the  most  frequent 
causes  of  trouble  to  the  conductors  is  the  breaking  of  the  trolley 
rope,  bell  cord  or  register  cord,  and  the  only  preventive  for  this 
annoyance  is  to  purchase  only  such  cord  for  these  various  uses 
as  is  made  especially  for  street  railway  conditions.  The  Sampson 
Cordage  Works,  of  Boston,  Mass.,  are  manufacturing  a  line  of  solid 
braided  cords,  wire  center  cords,  waterproof  cords,  etc.,  which  have 
been  in  general  use  for  a  number  of  years,  and  which  have  proven 
far  superior  to  the  roughly  braided  soft  cords  on  the  market  which 
wear  out  quickly  by  abrasion.  The  hard,  smooth,  waterproof  sur- 
face of  the  Sampson  cord  gives  it  a  very  long  life,  and  the  manu- 
facturers claim  for  its  use,  therefore,  considerable  economy. 

 +++  — 

Trolley  Cars  for  Weddings 


A  train  of  a  dozen  open  trolley  cars  on  the  Union  Railway  was 
used  at  New  Rochelle,  N.  Y.,  on  May  28,  to  carry  200  guests  from 
the  railway  station  to  the  wedding  of  a  society  leader  of  that  aristo- 
cratic resort.  The  guests  arrived  from  New  York  by  special  train, 
and  at  the  station  were  transferred  to  the  trolley  cars. 

After  the  ceremony  at  the  church  the  guests  again  boarded  the 
cars  and  were  taken  to  the  bride's  home  in  Pelham  Road,  where 
a  reception  was  held.  The  trolley  cars  were  used  because  it  was 
impossible  to  get  enough  carriages  in  New  Rochelle  and  the  sur- 
rounding towns.  The  motormen  and  conductors  wore  bright  new 
uniforms  and  were  well  rewarded  by  the  visitors. 



Projected  Electric  Railways  in  Spain 


Consul-General  Julius  G.  Lay  reports,  under  date  of  May  1,  as 
follows:  "A  royal  decree  of  March  7  grants  a  concession  to  Don 
Teodoro  de  Mas  y  Nadel  to  construct,  within  the  next  six  years, 
an  electric  railway  between  the  towns  of  Vich  and  Amer,  in  the 
province  of  Gerona. 

"The  capital  of  9,000,000  pesetas  (about  $1,200,000),  which  is 
estimated  as  necessary  to  build  this  railway,  has  not  yet  been 
subscribed;  but  if  Seiior  Mas  is  as  successful  in  securing  capital 
from  foreign  countries  as  other  promoters  of  electric  railways 
have  been,  it  will  only  be  a  short  time  before  the  road  is  in 
operation. 

"I  have  obtained  a  memorandum  of  this  project,  showing  in 
detail  the  estimated  cost  of  construction,  material  required, 
water  power  available,  cost  of  maintenance,  receipts,  etc.,  and 
plans  and  longitudinal  profile,  which  I  send  for  the  benefit  of 
those  interested. 

"Contracts  for  this  road  will,  of  course,  not  be  thought  of  until 
the  capital  for  its  construction  is  subscribed.  I  will  then  report 
the  names  of  chief  contractors,  but  in  the  meantime  I  would 
advise  our  manufacturers  of  electric  railway  equipment  to  keep 
in  touch  with  Senor  Teodoro  de  Mas,  of  Vich,  Spain,  and  cor- 
respond with  him  in  Spanish." 



Death  of  Colonel  C.  C.  Howell 


Colonel  C.  C.  Howell,  formerly  vice-president,  general  man- 
ager and  purchasing  agent  of  the  Knoxville  Traction  Com- 
pany, of  Knoxville,  Tenn.,  died  at  Phcenix,  Ariz.,  a  few  days  ago. 
Colonel  Howell  retired  from  the  Knoxville  company  last  January, 
when  the  company  was  purchased  by  the  Railways  &  Light  Com- 
pany of  America,  and  at  once  went  to  Arizona  to  recuperate. 
Colonel  Howell  was  born  in  Watertown,  N.  Y.,  and  was  the  son 
of  Cornelius  Howell,  a  millwright.  He  had  few  educational  op- 
portunities and  worked  with  his  father  as  a  mechanic  and  later 
in  a  large  machine  shop.  He  attended  Ann  Arbor  University, 
where  he  worked  to  pay  his  expenses  two  years.  When  eighteen 
years  old  he  went  West,  where  he  was  connected  with  many  im- 
portant enterprises.  Colonel  Howell  was  for  a  number  of  years  a 
resident  of  Denver,  Col.,  and  while  there  was  brigadier-general 


of  State  troops  of  Colorado.  It  was  in  1895  that  Colonel  Howell 
went  to  Knoxville,  and  from  that  time  until  he  resigned  from  the 
Knoxville  Traction  Company  he  was  closely  identified  with  the 
growth  of  the  company.  He  was  a  moving  factor  in  nearly  every 
public  enterprise  and  his  energy  and  clear  insight  were 
felt  in  many  quarters.  No  sooner  had  he  come  to  Knox- 
ville than  he  went  to  work  to  rebuild  the  Knoxville  Trac- 
tion Company's  system.  He  brought  about  the  consolida- 
tion of  the  Knoxville  Traction  Company  and  an  important 
independent  company  a  few  years  after  becoming  connected 
with  the  Knoxville  company.  But  Colonel  Howell  did  not 
confine  his  busy  life  to  street  railroading.  He  was  also  manager 
of  the  Knoxville  Electric  Light  &  Power  Company.  He  was  a 
member  of  the  board  of  directors  of  the  Chamber  of  Commerce, 
and  one  of  its  most  earnest  workers.  He  was  organizer  and 
president  of  the  Tennessee  Gas  &  Coke  Company.  Colonel 
Howell  was  State  Senator,  too,  and  would  have  accepted  a  re- 
nomination  had  not  nis  health  failed.  He  is  survived  by  a  wife 
and  two  daughters. 



New  England  Street  Railway  Club 


The  last  monthly  meeting  of  the  New  England  Street  Railway 
Club  to  be  held  before  fall  took  place  in  the  Walker  Building 
of  the  Massachusetts  Institute  of  Technology,  Boston,  on  Thurs- 
day evening,  May  29,  with  President  Farrington  in  the  chair. 
The  feature  of  the  evening  was  an  address  upon  polyphase-alter- 
nating-current methods,  given  by  Professor  Clifford,  of  the  Insti- 
tute. Professor  Puffer  was  expected  to  deliver  a  lecture  upon 
this  subject,  as  announced,  but  was  unavoidedly  absent.  The 
lecture  was  devoted  mainly  to  an  exposition  of  the  principles  of 
three-phase  transmission,  illustrated  by  two  small  generators 
driven  by  a  motor,  and  wired  to  step  up  and  step  down  trans- 
formers operating  in  the  lecture  room  in  front  of  the  audience. 
Phasing  lamps  and  switches  were  wired  up  with  the  generators 
in  such  a  manner  that  the  effect  of  throwing  the  two  machines 
in  multiple,  under  various  conditions  of  phase  displacement, 
could  be  seen  readily.  A  small  transmission  line  was  also  run 
across  the  room. 

Professor  Clifford  stated  that  in  his  opinion  no  great  difficulty 
would  be  found  in  operating  the  direct-current  sides  of  doubje- 
current  generators  in  multiple  with  ordinary  direct-current  ma- 
chinery if  the  loads  were  not  severely  fluctuating.  In  the  latter 
case  he  considered  the  use  of  storage  batteries  advisable,  in  order  to 
smooth  out  the  instantaneous  peaks  of  the  load  diagram. 

A  baseball  challenge  of  the  Boston  &  Northern  Street  Railway 
Company  was  read  and  accepted,  the  game  to  be  played  in  the 
near  future. 



New  Publications 


Konstruktionstafeln  fur  den  Dynamobau.  By  Prof.  E.  Arnold. 
Two  board  portfolios  of  sixty  sheets  each.  Price  per  portfolio, 
20  marks.  Ferd.  Enke,  Publisher,  Stuttgart.  Third  edition. 
This  is  a  new  edition  of  the  work  originally  issued  by  Prof. 
Arnold  several  years  ago,  which  became  well  known  from  its 
merits  to  dynamo  designers  both  in  Europe  and  this  country.  As  in 
the  case  of  the  previous  edition,  the  work  consists  of  two  port- 
folios of  sheets,  one  portfolio  containing  sixty  sheets  relating  to 
direct-current  machine  design,  and  the  other  the  same  number  of 
sheets  relating  to  alternating-current  design.  The  large  number  of 
machines  represented  are  the  designs  of  the  leading  European 
manufacturers,  such  as  the  Allgemeine  Electricitats  Gesellschaft, 
Brown,  Boyeri  &  Company,  Ganz  &  Company,  Oerlikon  Works, 
Lahmeyer  &  Company,  etc.  Wherever  the  author  has  been  en- 
abled to  obtain  full  data  of  the  machines,  these  are  given  on  data 
sheets  accompanying  the  designs.  In  the  case  of  the  majority  of  the 
designs,  the  electrical  and  magnetical  data  are  extremely  complete. 
Most  of  the  sheets  of  designs  are  fully  dimensioned,  and  it  is  to  be 
surmised  that  where  dimensions  are  lacking,  it  is  not  the  fault  of 
the  author. 

Taken  together  these  portfolios  give  almost  a  complete  view  of 
the  present  state  of  European  design  with  respect  to  direct-current 
and  alternating-current  machines,  and  should,  therefore,  be  of  the 
highest  value  to  those  interested  in  dynamo  design.  That  Prof. 
Arnold  has  been  enabled  to  thus  present  in  greater  or  less  detail  the 
designs  of  the  leading  European  manufacturers  is  notable,  as 
showing  the  difference  of  policy  between  European  and  American 
manufacturers  with  respect  to  divulging  details  of  their  designing 
department. 
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Canton,  New  Philadelphia  &  Coshocton  Railway  Company 

The  Canton,  New  Philadephia  &  Coshocton  Railway  Company 
has  been  incorporated  recently  for  the  purpose  of  connecting  the 
Ohio  cities  named  in  the  title  by  interurban  electric  railway.  This 
will  include  the  line  already  built  between  Canton  and  Massillon, 
and  will  further  connect  Navarre,  Justice,  Beach  City,  Strasburg, 
Canal  Dover,  New  Philadelphia  and  Coshocton.  The  line  from 
Navarre  to  New  Philadelphia,  24  miles,  will  be  built  this  year.  The 
construction  from  New  Philadelphia  to  Coshocton  this  year  will 
depend  upon  the  state  of  the  supply  market.  L.  E.  Meyers,  cf 
Chicago,  will  do  the  construction  work.  The  officers  of  the  com- 
pany are :  P.  L.  Saltonstall,  of  Boston,  president ;  L.  E.  Meyers, 
of  Chicago,  vice-president  and  general  manager ;  Chauncy  Eldridge, 
secretary  and  treasurer ;  John  C.  Weltz,  general  counsel. 

Merit  System  of  Discipline  at  Kansas  City 

On  June  1  there  went  into  effect  on  the  lines  of  the  Metropolitan 
Street  Railway  Company,  of  Kansas  City,  Mo.,  a  new  system  of  dis- 
cipline fashioned  after  the  Brown  system,  described  in  the  Street 
Railway  Journal  recently.  A  list  of  merits  and  demerits  has 
been  posted  at  each  car  house  of  the  company,  together  with  a  gen- 
eral order  which  thoroughly  explains  the  workings  of  the  system. 
The  company  has  for  some  time  been  at  work  on  a  system  that 
would  adequately  meet  the  requirements  of  its  service,  and  the  gen- 
eral feeling,  both  among  officers  and  men,  is  that  there  has  been 
worked  out  a  system  which  will  work  greatly  to  the  benefit  of  the 
men,  and  one  that  will  result  in  making  even  more  cordial  than  be- 
fore the  close  relations  between  the  company  and  its  employees. 
The  company  will  make  such  changes  in  the  present  system  as  may 
seem  necessary  after  it  has  been  given  a  thorough  test. 

Improvements  at  New  Orleans 

As  far  as  magnitude  is  concerned,  the  consolidations  at  Atlanta, 
Birmingham,  Savannah,  Richmond,  Norfolk  and  other  Southern 
cities  in  which  the  railway  and  light  interests  have  been  brought 
under  one  management  pale  into  insignificance  when  compared  with 
the  consolidation  of  the  railway  and  lighting  interests  of  New 
Orleans.  With  capital  liabilities  of  $80,000,000  and  systems  that 
are  most  orderly,  the  question  arises  as  to  what  changes  and  better- 
ments are  to  be  made  by  the  New  Orleans  Railway  Company  in  the 
various  systems  that  it  will  hereafter  operate  as  one.  According 
to  the  financial  plans  already  made,  $7,154,000  will  be  set  aside  for 
future  extensions  and  improvements.  First  of  all,  according  to  the 
plans  of  the  company,  there  will  be  unification  of  the  power  distri- 
bution system,  and  to  aid  in  carrying  out  this  plan  a  large  new 
power  house  to  cost  between  $2,000,000  and  $3,000,000  will  be 
erected,  it  is  said.  This  will  mean  that  some  of  the  present  plants 
will  be  dismantled,  while  others  no  doubt  will  be  kept  as  auxiliaries. 
Next  to  the  building  of  the  new  power  house  probably  the  most  im- 
portant work  will  be  the  erection  of  large  new  car  and  repair  shops. 
The  company  now  has  orders  outstanding  for  about  fifty  new  cars, 
and  it  is  said  that  when  the  new  car  shop  is  built  the  company  will 
build  its  own  cars.  At  the  present  time  there  are  a  number  of 
small  houses,  each  of  which  is  particularly  well  adapted  to  the 
needs  of  its  particular  system,  but  the  consolidated  company  plans 
to  build  one,  perhaps  two,  large  houses,  which  will  meet  the  de- 
mands more  effectively  than  the  present  houses.  Of  course  there 
will  be  physical  connections  between  the  various  lines,  and  it  is 
possible  that  there  will  be  a  general  readjustment  of  lines.  A 
universal  transfer  system  such  as  has  never  before  been  enjoyed 
by  the  residents  of  any  Southern  city,  will  be  inaugurated  shortly, 
if-  is  said. 

Vestibuled  Cars  in  Boston 

The  Massachusetts  Railroad  Commission  decided  on  May  27  that 
the  ends  of  all  winter  cars  operated  by  the  Boston  Elevated  Railway 
Company  must  be  provided  with  vestibules  before  Jan.  1,  1905.  The 
law  under  which  this  work  is  required  (Chap.  414,  Acts  of  1900, 
Massachusetts  Legislature),  allowed  the  Railroad  Commissioners 
to  use  their  discretion  in  having  the  vestibuled  cars  introduced,  and 
also  to  reverse  or  revise  their  decision  regarding  the  cars  of  the 
particular  company  if  they  saw  fit;  consequently,  though  the  Bos- 
ton Elevated  petitioned  last  year  to  be  exempt  from  the  law,  the 


commission,  finding  that  vestibuled  cars  were  being  operated  in 
other  cities,  and  that  nothing  had  occurred  in  the  history  of  the  com- 
panies using  vestibules  to  warrant  changing  back  to  the  open  ends, 
decided  that  the  Boston  Elevated  ought,  at  least,  to  try  some  of 
the  vestibuled  cars  and  determine  if  the  conditions  would  be  as 
dangerous  as  the  company's  officials  feared.  Thirty-six  cars,  chiefly 
on  the  Neponset  line,  were  accordingly  placed  in  operation  early 
last  winter,  and  on  May  19  the  commissioners  had  before  them 
the  officials  of  the  company,  for  an  inquiry  as  to  the  results  of  the 
test,  advising  the  company  that  it  would  require  actual  proof  of  any 
claim  that  there  had  been  any  accident  that  would  not  have  occurred 
except  for  the  vestibuled  or  enclosed  platform.  The  inquiry  was 
made  privately,  but  it  is  understood  that  the  company's  facts,  instead 
of  showing  danger  from  the  use  of  vestibules,  were  rather  to  the 
contrary.  At  the  time  appointed  the  representatives  of  the  com- 
pany presented  the  record  of  experience  in  the  use  of  vestibuled 
cars,  contending  that  a  further  period  should  be  given  it  for  testing 
safety  in  operating  these  cars.  After  an  examination  of  the  evi- 
dence presented  the  commissioners  sent  a  letter  to  the  company 
stating  that  the  figures  examined  were  taken  on  a  route  where  the 
company  claimed  the  severest  test  would  be  made  and  on  a  sufficient 
number  of  cars  to  render  the  result  accurate.  The  record  showed 
that  there  have  been  fewer  accidents  from  collisions  with  oth-r 
cars,  vehicles  or  persons  than  in  the  case  of  cars  without  vestibules, 
and  no  such  accident  has  apr  itly  taken  place  the  cause  for 
which  can  be  said  to  have  bf  a:e  use  of  vestibules.  While  the 
number  of  accidents  reported  co  persons  getting  on  or  off  the  cars 
indicates  a  lack  of  familiarity  on  the  part  of  the  traveling  public 
in  their  early  use,  the  figures  presented  by  the  company  do  not 
prove  that  there  is  necessarily  any  greater  liability  to  accident  of 
this  kind  in  the  use  of  these  cars.  The  commissioners  have  there- 
fore decided  that  all  winter  cars  must  be  equipped  with  vestibules 
according  to  the  order  of  Dec.  31,  1900. 

Consolidation  in  Rhode  Wand 

The  details  of  the  plan  by  which  the  United  Gas  Improvement 
Company  proposes  to  take  over  the  United  Traction  &  Electric 
Company,  of  Providence,  R.  I.,  have  been  made  public,  and  while 
i*  is  said  that  negotiations  are  under  way  with  this  company  only, 
the  general  impression  prevails  that  the  United  Gas  Improvement 
Company  plans  to  absorb  the  gas  and  electric  companies  of  Provi- 
dence and  vicinity.  The  United  Gas  Improvement  Company  will 
organize  a  new  company,  the  Rhode  Island  Company,  subscribing 
for  its  $2,000,000  stock  at  par.  The  Rhode  Island  Company  will 
lease  the  United  Traction  &  Electric  Company,  guaranteeing  ex- 
penses, interest  charges  and  5  per  cent  on  the  stock.  The  United 
Gas  Improvement  Company,  in  turn,  will  guarantee  fulfillment  of 
the  obligations  of  the  latter  until  such  time  as  $4,000,000  of  the  new 
property  shall  have  been  added  to  the  United  Traction  &  Electric 
Company's  property.  There  will  be  organized  under  the  laws  of 
New  Jersey  another  company,  known  as  the  Rhode  Island  Securities 
Company.  The  capital  of  this  company  will  be  $20,000,000,  and 
there  will  be  authorized  an  issue  of  $20,000,000  thirty-year  bonds. 
The  United  Gas  Improvement  Company  will  deposit  the  $2,000,000 
stock  of  the  Rhode  Island  company  with  the  Securities  Com- 
pany and  will  receive  $3,500,000  of  its  4  per  cent  bonds  and  $12,000,- 
000  to  be  subsequently  given  as  a  bonus  to  the  traction  stockholders 
in  the  proportion  of  one  to  four,  upon  acceptance  of  terms  shortly 
to  be  offered  them. 

—  

Seven  Years'  Litigation  Result  in  Victory  for  Trolley 

Interests 


After  seven  years'  litigation  the  Philadelphia,  Bristol  &  Trenton 
Street  Railway  Company  has  gained  a  decisive  victory  over  Henry 
L.  Gaw,  Jr.,  and  established  the  right  to  lay  tracks  and  build  over- 
head construction  in  front  of  his  property  at  Croydon  Station, 
two  miles  from  Bristol.  Judge  Yerkes,  of  the  Bucks  County  Court, 
hi  Pennsylvania,  handed  down  the  decision  on  Monday,  May  19, 
which  terminates  this  eventful  controversy.  The  case  has  frequently 
been  referred  to  in  these  columns  during  the  progress  of  the  con- 
troversy, and  a  brief  summary  of  the  principal  features  will  suffice 
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here.  Incidentally  it  may  be  mentioned  that  during  the  progress 
of  this  controversy,  the  railway  interests  were  compelled  to  take 
out  nine  distinct  charters,  the  last  of  which  was  that  of  the  Bristol 
&  Neshaminy  Elevated. 

After  fighting  through  the  courts  for  several  years  the  prede- 
cessors of  the  Philadelphia,  Bristol  &  Trenton  Company  prac- 
tically secured  the  right  to  cross  the  lands  in  dispute  by  means  of  the 
Bristol  &  Bridgewater  Railway  charter,  which  was  taken  out  under 
the  steam  railroad  act,  when  the  Focht-Emery  law  was  passed  by 
the  Pennsylvania  Legislature  on  June  7,  1901,  prohibiting  the 
running  of  trolley  cars  over  steam  railway  tracks.  The  same  law, 
however,  provided  for  the  building  of  elevated  railways,  and  the 
Neshominy  company  was  chartered  two  days  previous  to  the  pas- 
sage of  an  amendment,  which  allowed  "elevated  railways  herein- 
after incorporated  to  operate  only  in  cities  or  other  congested  com- 
munities," which  could  hardly  apply  to  the  rural  districts  around 
Croydon.  The  Neshaminy  company  fought  the  battle  all  over 
with  Mr.  Gaw,  but  it  had  the  right  of  eminent  domain  and  eventu- 
ally secured  the  right  to  pass  over  the  1200  ft.  of  land  in  dispute  by 
giving  a  bond  to  the  Bucks  County  courts  in  the  sum  of  $20,000, 
which  was  done.  Scarcely  was  work  begun  on  the  elevated  road 
when  the  Pennsylvania  Company,  which  has  backed  Mr.  Gaw  in 
his  legal  fight,  sent  a  force  of  men  to  the  scene,  and  a  hand-to-hand 
fight  was  only  averted  with  much  trouble. 

A  temporary  injunction  was  secured  from  the  Bucks  County 
courts  by  the  Pennsylvania  Company  and  Mr.  Gaw,  upon  the 
ground  that  the  bond  given  was  totally  inadequate  to  the  dam- 
ages that  might  accrue,  and  on  the  additional  claim  that  the  Focht- 
Emery  act  was  unconstitutional.  It  was  this  temporary  injunction 
that  was  dissolved  on  Monday  by  Judge  Yerkes. 

The  opinion  handed  down  by  the  judge  reads  much  like  a  ro- 
mance in  some  ways,  but  he  upholds  the  Neshaminy  company  ill 
every  point  of  law  raised  again:  lhe  injunction's  permanency. 
Judge  Yerkes  holds  that  the  former  attempts  to  get  the  Philadelphia, 
Bristol  &  Trenton  Railway  (then  operating  as  the  Philadelphia, 
Frankford  &  Bristol)  have  no  bearing  upon  the  present  case,  ex- 
cept in  so  far  as  they  review  the  history  of  the  road  and  show  the 
tenacity  exhibited  by  the  trolley  company.  The  fact  that  the 
Neshaminy  Elevated  will  be  but  a  link  in  a  chain  of  roads  also  has 
no  bearing  upon  the  case,  he  says,  because  such  consolidation  or 
continuation  of  lines  is  recognized  by  the  State  laws. 

Judge  Yerkes  says  that  it  is  not  his  duty  to  criticise  the  acts  of  the 
Legislature,  especially  wherein  it  allows  elevated  railways  to  be 
built  in  country  districts,  because  it  is  a  law-making  body,  and  the 
duty  of  the  court  is  to  enforce,  not  to  make  laws.  The  Pennsyl- 
vania Company  raised  the  point  that  the  Bristol  &  Bridgewater 
Company  already  covered  this  route,  and  would  be  injured  by  the 
building  of  an  elevated  road,  but  the  judge  sets  this  point  aside  on 
the  ground  that  a  third  party  cannot  take  up  the  alleged  wrongs  of 
another  unless  asked  to  do  so  and  having  a  direct  interest  in  the 
same. 

Regarding  the  Pennsylvania's  claim  that  the  amendment  to  the 
Focht-Emery  law  prohibits  the  building  of  elevated  railways  in  the 
country,  Judge  Yerkes  says  that  this  amendment  especially  provides 
that  "companies  hereinafter  incorporated"  shall  be  affected  by  the 
amendment,  but  says  nothing  about  companies  already  incorporated, 
previous  to  June  20,  1901.  The  bond  of  $20,000  and  the  method 
of  securing  the  property  owner  or  owners,  he  holds  to  be  according 
to  law,  and  a  just  protection  to  all  concerned. 

The  decision  of  Judge  Yerkes  was  watched  very  closely  by  the 
trolley  interests  throughout  the  State  of  Pennsylvania,  and  par- 
ticularly by  the  new  companies  incorporated  under  the  Focht- 
Emery  act  for  the  purpose  of  building  elevated  and  subway  lines 
in  Philadelphia,  Pittsburg  and  other  cities.  The  knocking  out  of 
the  law  by  Judge  Yerkes,  if  followed  by  a  concurrence  in  the  Su- 
preme Court,  would  mean  a  complete  upheaval  and  render  valueless 
great  franchise  rights.  It  is  understood  that  the  transfer  of  the 
Union  Traction  lines,  in  Philadelphia,  to  the  new  rapid  transit  in- 
terests, were  delayed  until  this  case  was  decided.  It  may  be  merely 
a  coincidence,  but  it  is  said  that  the  papers  in  the  transfer  were 
not  signed  until  an  hour  or  two  after  Judge  Yerkes'  decision. 

W.  F.  Sadler.  Jr.,  general  manager  of  the  Philadelphia,  Bristol 
&  Trenton,  the  Bristol  &  Neshaminy  Elevated,  and  contingent  lines, 
told  a  Street  Railway  Journal  representative  when  the  decision 
was  announced  that  his  company  would  begin  work  at  once,  and 
would  erect  a  steel  elevated  structure  sixteen  feet  above  the  ground, 
over  the  1200  feet  of  land  in  front  of  the  Gaw  place,  with  the  ap- 
proaches on  the  4000  feet  of  land  which  he  has  recently  acquired. 
An  appeal  to  the  Supreme  Court  will  not  interfere  with  the  work 
now,  and  he  added  that  it  would  not  be  long  befote  the  road  was 
extended  from  Bristol  to  Trenton,  as  he  has  all  the  franchises  and 
charters  for  that  route.  This  will  complete  the  trolley  line  between 
New  York  and  Philadelphia,  counting  in  the  Trenton  &  New  Bruns- 
wick Railroad,  now  building. 


ENGINEERING  SOCIETIES 

THE  CANADIAN  ELECTRICAL  ASSOCIATION  will  hold 
its  twelfth  annual  convention,  as  already  announced,  on  June 
11-14,  at  Quebec.  The  Chateau  Frontenac  will  be  the  head- 
quarters of  the  association,  and  arrangements  have  been  made 
with  the  railway  companies  for  reduced  rates.  .  The  general  busi- 
ness of  the  association  will  be  transacted  in  the  Council  Chamber 
of  the  City  Hall.  Visits  will  be  made  to  many  of  the  interesting 
electrical  installations  in  the  vicinity,  and  a  number  of  papers 
relating  to  street  railway  matters  will  be  presented.  Among  the 
subjects  selected  are  the  following:  "The  Electrical  Equipment 
of  an  Ordinary  Street  Car,"  by  A.  B.  Lambe,  Toronto,  Ont. ;  "The 
Use  of  Storage  Batteries  and  the  Electrical  Distribution  System," 
by  A.  A.  Dion,  Ottawa,  Ont.,  and  "Electrical  Suburban  Rail- 
ways," by  E.  A.  Evans,  Quebec. 

 ♦♦♦  

PERSONAL  MENTION 

MR.  C.  S.  COLTON,  formerly  assistant  manager  of  the  Cleve- 
land works  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, has  accepted  a  responsible  position  with  the  Union  Elec- 
tricitats  Gesellschaft,  of  Berlin,  as  assistant  to  Mr.  F.  S.  Drake, 
general  manager.  Mr.  Colton  will  be  located  at  the  works  at 
Charlottenburg. 

MR.  RODNEY  CURTIS,  for  ten  years  president  of  the  Den- 
ver Tramway  Company,  of  Denver,  Col.,  has  resigned,  and  Mr. 
W.  G.  Evans,  secretary  of  the  company,  has  been  advanced  to 
the  position.  Mr.  William  N.  Byers,  for  many  years  a  member 
of  the  board  of  directors,  has  resigned  from  the  company,  and  his 
place  on  the  board  has  been  filled  by  Mr.  John  A.  Beller,  manager 
of  the  company,  who  also  has  been  made  vice-president  of  the 
company. 

MR.  T.  A.  ESTEP,  president  of  the  R.  D.  Nuttall  Company, 
Pittsburgh,  Pa.,  expects  to  attend  the  International  Street  Rail- 
way Association's  convention  in  London  next  month.  His  firm 
will  have  an  extensive  exhibit  at  the  Agricultural  Hall  of  its  well 
known  gears  and  pinions,  which  have  already  found  a  ready  sale 
in  European  countries.  Mr.  Estep  will  probably  meet  a  large 
number  of  friends  from  this  side  of  the  water  while  making  new 
ones  in  England. 

MR.  GEORGE  H.  ANGER,  of  Wilmington,  Del,  expects  to 
sail  for  England  on  June  7,  in  the  interest  of  his  father's  inven- 
tions, and  also  with  a  view  to  establishing  a  company  to  manu- 
facture the  articles  of  railway  equipment  under  his  control. 
Among  these  is  the  new  automatic  brake  adjuster,  described  a 
short  time  ago  in  these  pages,  a  number  of  which  are  now  in 
satisfactory  operation  on  many  roads  in  this  country,  notably  in 
Wilmington  and  Baltimore. 

MR.  W.  E.  HAYCOX  has  resigned  his  position  as  general 
manager  of  the  Ohio  Central  Traction  Company  and  also  of  the 
Mansfield,  Crestline  &  Galion  Railway  Pool.  Mr.  Haycox  ex- 
pects to  take  a  much  needed  rest  this  summer  at  Magnetic  Springs 
but  has  not  decided  upon  his  future  connections.  He  has  had  a 
large  experience  in  the  street  railway  business  and  leaves  the 
company  with  the  most  friendly  feelings,  the  president,  Mr.  F.  T. 
Pomeroy,  expressing  himself  as  highly  pleased  with  the  adminis- 
tration of  affairs  under  his  direction  as  general  manager. 

MR.  EUGENE  CHAMBERLIN,  superintendent  of  equip- 
ment of  the  Brooklyn  Heights  Railroad  Company,  has  resigned, 
his  resignation  taking  effect  June  r.  Mr.  Chamberlin  has  held  the 
above  position  for  nearly  three  years,  during  which  time  he  has 
had  charge  of  the  entire  repair  departments  of  both  the  elevated 
and  surface  systems,  and  has  introduced  many  reforms  both  in 
the  reorganization  of  the  Fifty-Second  Street  shops  and  in  the 
outlying  repair  shops  distributed  throughout  the  borough.  Be- 
fore coming  to  Brooklyn  Mr.  Chamberlin  had  devoted  his  energies 
to  steam  railroad  work,  leaving  the  service  of  the  New  York 
Central  &  Hudson  River  Railroad,  where  he  had  held  the  position 
of  master  car  builder  of  the  Western  Division,  Syracuse  and 
Niagara  Falls  and  leased  lines  for  eight  years,  to  enter  the  street 
railway  field.  Since  then  he  has  developed  many  ingenious 
methods  and  machines  for  the  repair  shop,  and  done  much  toward 
standardizing  the  electrical  and  mechanical  equipment  of  the 
railway's  rolling  stock.  Members  of  the  American  Street  Rail- 
way Association  will  remember  the  novel  type  of  combination  car 
with  individual  revolving  seats,  which  formed  the  subject  of  his 
interesting  paper  before  the  New  York  convention  last  year.  A 
large  number  of  these  cars  are  now  in  operation,  with  most  grati- 
fying results,  from  both  the  passengers'  and  railway's  view  point. 
Although  having  had  no  experience  in  street  railway  work  before 
coming  to  the  Brooklyn  Heights  Railroad  Company,  Mr.  Cham- 
berlin has  become  a  most  enthusiastic  electric  railway  man,  and 
will  probably  continue  in  that  work.  As  yet,  however,  he  has 
made  no  definite  arrangements  for  the  future. 
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Crowding  of  Street  Cars 

The  complaints  against  overcrowding  street  cars  have  always 
been  met  by  the  operating  companies  with  the  statement  that 
the  fault  lies  entirely  with  the  public,  and  that  by  exercising  a  lit- 
tle patience  all  would  be  accommodated,  although,  of  course,  dur- 
ing rush  hours  there  would  be  some  delay.  But  the  average  patron 
of  a  street  railway  persists  in  forcing  his  way  into  cars  that  are 
already  crowded,  in  spite  of  the  protests  of  passengers,  and 
should  the  conductor  or  motorman  have  the  temerity  to  refuse  to 
admit  him,  his  anger  finds  vent  in  retaliatory  measures  against  the 
corporation.  A  case  of  this  kind  has  just  been  made  public  in 
St.  Paul,  where  the  street  railway  company  was  sued  for  $1,500 
damages  by  John  Jehle  because  the  motorman  on  a  crowded  car 
refused  to  stop  for  him.  Judge  Otis,  of  the  Ramsey  County 
Court,  however,  directed  that  a  verdict  be  given  the  company 
on  the  ground  that  the  motorman  was  justified  in  refusing  to  stop 
for  the  plaintiff,  because  the  car  was  already  crowded.  There  can 
be  no  doubt  of  the  soundness  of  this  decision  in  a  legal  sense,  but 
the  very  fact  that  an  irate  patron  would  incur  the  expense  of  in- 
stituting an  action  for  damages  indicates  the  state  of  mind  of  the 
public  on  this  subject,  and  shows  that  it  would  be  very  poor  pol- 
icy for  the  companies  to  stand  otf  their  rights  in  such  cases.  The 
companies  operate  all  the  cars  that  their  lines/will  accommodate, 
and  they  can  do  no  more:  consequently  any  inconvenience,  delay 
or  discomfort  resulting  from  the  crowding  of  cars  cannot  be 
rightly  charged  against  the  management. 

Y, ,  SJl 

To  Preserve  Blue  Prints 

The  average  shop  foreman  is  often  put  to  a  great  deal  of  incon- 
venience  because  of  the  rapid  destruction,  either  througlf  becoming 
soiled  or  torn,  of  blue  prints  which  are  used  by  the  men  at  the 
machines.  Some  damage  is  undoubtedly  due  to  cargl'ess  handling 
of  the  prints  in  the  shop,  or  in  returning  them  to-' the  files,  but  the 
greater  part  of  the  wear  and  tear  cannot  be  avoided,  even  with 
the  greatest  care  when  the  ordinary  print  is  used,  as  the  work- 
man must  necessarily  take  hold  of  it  with  greasy  hands  while  at 
his  work,  and  the  spotting  and  creasing  soon  make  it  unusable. 
This  condition  is  so  annoying,  and  yet  so  common,  that  a  method 
to  avoid  it,  which  was  hit  upon  by  the  superintendent  of  a  large 
electric  railway  shop  recently  visited  by  a  representative  of  this 
paper,  is  worth  recording.    So  far  as  we  know,  it  was  original. 

His  first  method  was  to  fasten  the  prints  on  ordinary  flat  sheets  of 
pasteboard.  These  answered  fairly  well  for  a  time  and  kept  the 
prints  flat,  but  the  pasteboard  became  broken  and  oil-spotted.  He 
then  hit  upon  the  idea  of  using  thin  sheet  iron  as  a  backing,  and  this 
proved  eminently  satisfactory.  All  the  prints  in  common  use  in 
the  shop  were  first  pasted  on  these  pieces  of  sheet  iron,  then 
both  sides  were  varnished  over,  so  as  to  make  the  paper  oil  and 
waterproof.  After  being  subjected  to  this  treatment,  these  prints 
can  be  hung  up  near  the  machines.  They  are  always  flat,  clean  and 
clear,  and  they  can  be  filed  away  in  small  shape  when  not  in  use. 
Moreover,  they  are  practically  indestructible,  because  when  soiled 
they  can  be  put  under  the  hose  and  washed  off.  The  plan  has  been 
in  use  for  about  six  years,  and  has  proved  very  satisfactory. 

Smoke  Consumption 

In  order  to  maintain  its  full  schedule  of  trains  the  Manhattan 
Elevated  Railway,  like  other  large  consumers  of  coal  during  the 
present  strike,  has  been  compelled  to  resort  to  the  partial  use  of 
bituminous  coal  to  eke  out  its  supply  of  anthracite.  The  result  is 
not  a  happy  or  desirable  one,  the  little  locomotives  belching  out 
dense  smoke  altogether  out  of  proportion  to  their  bulk,  and  scat- 
tering clouds  of  smut  and  darkness  all  along  their  route.  So  far 
as  we  can  see,  there  is  no  avoiding  this  nuisance  until  a  full  sup- 
ply of  the  needed  anthracite  is  again  available,  but  the  contrast 
between  steam  lines  and  the  Second  Avenue  line,  on  which  the 
electric  cars  are  running,  is  of  an  extraordinary  character,  and 
the  poorest  part  of  the  city  under  the  smoke  regime  has  altogether 
the  best  of  it. 

The  incident  involves  a  striking  demonstration  of  some  of  the 


'  "V. 


E  t a   1002.I  STREET  RAILWAY  JOURNAL. 


750 


STREET  RAILWAY  JOURNAL. 


[Vol.  XIX.   No.  24. 


many  advantages  that  can  be,  and  always  have  been,  claimed  for 
the  distribution  of  electricity  from  a  central  power  house,  but 
which  have  hitherto  been  more  appreciable  in  communities  to 
the  West  burning  soft  coal  than  in  clean  New  York,  with  its  hard 
coal  and  its  invariably  pellucid  atmosphere.  It  is  a  truism  that 
with  central  stations  a  great  number  of  smaller  steam  plants  scat- 
tered all  over  a  wide  area  are  abolished,  and  with  their  suppression 
results  a  material  gain  in  a  diminution  of  dirt  and  noise  at  just  so 
many  points.  In  the  same  manner,  just  as  the  trolley  car  has  ban- 
ished the  dirt-creating  horse  from  the  streets,  the  electric  car 
on  the  elevated  is  assisting  the  cause  of  cleanliness  in  the  city, 
whether  Boston,  New  York  or  Chicago,  by  relieving  the  streets 
of  coal  dust,  steam,  oil  drippings  and  dirt  in  general.  This  is  an 
important  and  material  item,  but  it  has  very  often  been  over- 
looked in  summing  up  the  gains  from  the  adoption  of  electric 
power  on  city  elevated  roads.  Even  if  the  Manhattan  system 
were  not  already  pledged  to  the  change  now  being  carried  out,  the 
present  disagreeable  episode  of  soft  coal  consumption  would  em- 
phasize the  public  demand  for  electricity. 

The  Present  Trend  of  Steam  Practice 

The  modern  electric  railway,  with  its  demands  for  amounts  of 
power  hitherto  unimagined  in  central  station  working,  has  slow- 
ly, but  thoroughly,  worked  a  revolution  in  engine  building.  It  is 
hardly  more  than  ten  years  since  the  installation  of  a  500-kw  rail- 
way generator  was  an  innovation  looked  at  askance  by  the  con- 
servative, and  the  art  of  the  engine  builder  was  directed  toward 
the  construction  of  huge  single-cylinder  slow-speed  engines  big 
enough  to  drive,  at  the  most,  a  couple  of  these  monster  generators 
by  belts  or  ropes.  A  theory  was  abroad,  strongly  held  by  many 
engineers,  that  compound  engines  were  unfitted  for  driving  a  rail- 
way load,  and  triple  expansion  engines  for  such  service  were  re- 
garded as  the  hallucinations  of  hair-brained  enthusiasts.  But  the 
direct-connected  unit  came  and  grew  until  the  typical  modern 
station  is  on  a  scale  only  found  elsewhere  in  the  engine  room  of  a 
great  steamship. 

As  a  natural  corollary  of  using  units  of  several  thousand  horse- 
power, boiler  construction  has  taken  on  a  similar  phase  of  growth, 
and  it  lias  been  found  by  experience  that  the  labor  of  firing  is 
thus  materially  reduced,  so  that  one  fireman  and  a  coal  passer  can 
operate  a  far  larger  plant  than  had  previously  been  supposed  pos- 
sible. All  this  evidence  of  huge  growth  very  naturally  leads  to 
the  question  as  to  what,  if  any,  is  the  limit  of  size  likely  to  be  im- 
posed on  the  direct-connected  units  of  the  future.  Quite  apart 
from  matters  of  construction,  there  is,  of  course,  a  certain  ratio 
between  size  of  unit  and  size  of  station  that  must  be  taken  into 
consideration. 

Even  with  all  the  reliablity  of  modern  engines  and  dynamos, 
it  is  manifestly  not  safe  to  trust  the  traffic  of  a  system  to  a  single 
generating  set.  It  is  the  unexpected  that  always  happens,  and 
even  an  accident  apparently  trivial  may  put  a  set  or  a  whole  sta- 
tion temporarily  out  of  service.  A  few  months  ago  an  eccentric 
strap  in  a  large  electric  railway  station  broke,  and  the  flying  rod 
broke  a  steam  connection,  filled  the  station  with  live  steam  and 
crippled  station  and  service  for  an  hour  or  more.  Even  aside  from 
possibilities  like  this,  it  is  quite  easy  for  a  small  trouble  to  shut 
down  an  engine  so  that  at  least  two  units  must  be  used,  and  since 
with  two  the  station  would  still  be  badly  crippled  by  a  breakdown 
of  one,  it  practically  becomes  necessary  to  provide  such  a  number 
of  units  that  the  temporary  loss  of  one  will  not  prevent  the  station 
as  a  whole  from  carrying  its  maximum  load,  at  least  for  a  few 
hours.  Modern  engines  and  dynamos  stand  temporary  overload 
remarkably  well,  but  conditions  of  economy  dictate  a  reasonable 
amount  of  subdivision,  so  that  when  the  operation  of  an  electric 
railway  system  depends  on  a  single  station  it  is  hardly  wise  to 
employ  fewer  than  four  units,  and  five  does  better. 

So  one  can  say  for  a  rough  estimate  of  probabilities  that  the 
largest  direct-connected  unit  desirable  is  unlikely  to  exceed  say 
20  per  cent,  of  the  capacity  of  the  largest  station  which  it  is  de- 
sirable to  install.    This  magnitude  has  been  the  subject  of  much 


and  violent  debate.  Stations  between  50,000  and  100,000  hp  have 
already  been  erected,  but  their  economy  has  often  been  seriously: 
called  in  question.  When  stations  are  of  so  great  output  the 
supply  of  current  to  an  electric  railway  system  at  the  voltage  now 
in  use  implies  a  transmission  system  with  rotary  converters,  so; 
that  the  question  of  economy  involved  is  not  merely  whether! 
one  station  of  50,000  hp  can  supply  energy  more  cheaply  than  two, 
of  25,000  hp  each,  but  whether  it  can  supply  the  energy  at  least 
20  per  cent,  more  cheaply,  so  as  to  offset  the  expense  and  loss 
involved  in  the  transmission.  Exact  data  on  the  costs  from  large 
stations  are  difficult  to  obtain,  but,  so  far  as  they  are  attainable, 
and  taking  them  at  their  face  value,  the  indications  point  strongly 
to  the  conclusion  that  if  any  saving  exists  it  is  very  much  less 
than  the  20  per  cent,  required  to  put  the  two  cases  on  a  parity.  In 
fact,  it  is  claimed  by  many  engineers  who  have  made  a  special 
study  of  this  subject  that  a  thoroughly  well-designed  and  operated 
station  of  even  10,000  hp  feeding  directly  into  the  network  can 
put  power  upon  it  as  cheaply  as  a  station  of  any  magnitude  yet 
designed  working  through  the  medium  of  a  transmission  system. 

Be  this  as  it  may,  it  is  reasonably  certain  that  there  is  little  ob- 
ject in  going  above  say  an  output  of  5000  kw  in  a  single  unit,  un- 
less conditions  are  such  as  to  demand  the  transmission  of  power 
on  a  very  large  scale.  Undoubtedly  if  it  were  economically  de- 
sirable to  run  a  single  railway  station  of  100,000  hp  there  might  be 
use  for  a  direct-connected  set  of  10,000  to  20,000  hp,  but  the  in- 
centive to  the  production  of  such  machines  seems  likely  to  remain 
small  and  altogether  exceptional.  As  one  gets  above  5000  hp 
engine  construction  grows  somewhat  troublesome,  and  all  the 
problems  relating  to  mechanical  design  become  more  difficult. 
From  our  present  outlook  there  is  far  greater  chance  for  gain  in 
the  use  of  higher  steam  pressure,  greater  expansion  and  higher  ro- 
tating speed  than  in  mere  increase  in  size.  Marine  practice  is  in 
these  respects  on  a  higher  plane  than  stationary  practice,  for  the 
necessities  of  the  case  have  demanded  of  the  former  a  marvelous 
combination  of  power,  compactness  and  efficiency.  It  is  perfectly 
true  that  marine  engines  are  relatively  costly,  but  this  is  largely 
because  of  the  demand  for  lightness  and  compactness  in  this  ser- 
vice. Modern  electric  railway  stations  are  not  subject  to  the 
enormous  and  violent  variations  of  load  that  were  usual*  in  the 
early  days,  and  there  is  no  good  reason  for  adhering  to  the  older 
canons  of  construction. 

And  what  of  the  steam  turbine?  In  general  mechanical  char- 
acter it  has  an  enormous  advantage  over  reciprocating  engines, 
and  has  an  adaptability  for  high  rotative  speeds  that  is  fairly  em- 
barrassing. In  economy  it  seems  to  be  at  least  the  equal  of  com- 
pound condensing  engines  of  similar  output,  and  can  probably  do 
even  better.  But  it  is  still  to  a  certain  extent  experimental,  hav- 
ing not  yet  been  thoroughly  tried  out  on  a  considerable  scale, 
save  on  a  couple  of  torpedo  boat  destroyers  now  out  of  experi- 
mental reach  at  the  bottom  of  the  sea.  A  few  large  direct-con- 
nected turbines  have  been  built  in  this  country,  and  everyone  is 
watching  for  results  with  the  greatest  interest.  It  is  assuredly  a 
very  interesting  line  of  operations  and  most  promising.  If  the 
results  are  thoroughly  successful  the  steam  turbine  should  lead 
to  considerably  decreased  cost  of  direct-connected  units,  large  and 
small,  and  also  to  somewhat  higher  net  efficiency.  We  do  not  re- 
member any  instance  of  steam  turbines  installed  for  railway  use, 
although  several  are  contemplated  and  under  construction,  but 
they  should  be  admirably  suited  for  such  work  in  large  stations,  if 
their  mechanical  qualities  are  as  good  as  is  hoped  by  their  friends. 
Their  adoption  will  lead  to  some  very  radical  changes  in  the  de- 
sign of  dynamos  for  large  outputs,  and  at  first  sight  the  rotative 
speed  seems  rather  formidable,  but  the  problems  involved  will 
stimulate  invention,  and  we  are  not  inclined  to  worry  much  about 
the  probable  result.  A  central  station  equipped  with  large  turbo- 
generators would  certainly  be  a  great  gain  in  the  direction  of  sim- 
plicity, and  would  lead  to  reduced  cost  of  both  operation  and  con- 
struction if  the  present  promise  of  efficiency  is  fulfilled.  Who  will 
be  the  first  to  try  it? 
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High-Speed  Electric  Railroading  in  America 

It  should  be  a  matter  of  no  little  gratification  to  American  elec- 
tric railway  engineers  to  learn  that  experiments  in  very  high- 
speed electric  traction  will  soon  be  carried  on  in  this  country,  and 
that  they  will  probably  be  even  more  interesting  and  valuable  than 
the  recent  Berlin-Zossen  tests  which  were  stopped  for  lack  of  suit- 
able track.  Our  readers  arc  familiar  with  the  magnificent  track 
and  roadbed  and  other  excellent  engineering  features  which  are 
being  put  in  for  the  Aurora,  Elgiu  &  Chicago  Railway.  The  reg- 
ular equipment  of  this  road,  which  is  now  nearing  completion,  is 
designed  for  a  continuous  maximum  speed  of  70  miles  per  hour, 
and  the  track  is  of  such  a  substantial  character  and  easy  alignment 
that  even  higher  speeds  than  this  can  safely  be  attained.  The 
regular  equipment  and  operation  of  the  road  will  in  itself  be  the 
finest  example  of  high  speed  suburban  and  interurban  electric  ser- 
vice in  the  world,  if  all  the  plans  are  carried  out,  and  now  addi- 
tional interest  is  centered  on  this  road  because  arrangements  have 
been  made  whereby  the  General  Electric  Company  may  carry  on  a 
series  of  experiments  with  special  apparatus,  with  which  it  is  hoped 
to  obtain  data  on  electric  trains  operating  at  speeds  of  100  miles 
per  hour  and  over.  The  equipment  will  necessarily  comprise  di- 
rect current  motors  supplied  from  the  100-lb.  third  rail  which  the 
road  is  laying  for  current  supply,  but  the  data  obtained  as  to  train 
resistance,  etc.,  will  be  no  less  valuable  than  that  from  the  Eu- 
ropean tests  with  polyphase  motors,  because  it  will  give  an  insight 
into  the  exact  requirements  as  to  power  consumption  and  the 
exact  values  for  train  resistance  at  such  high  speeds.  No  road  in 
the  world  offers  such  facilities  for  tests  of  electric  trains  at  high 
speeds  as  the  new  road  under  discussion.  It  is  laid  with  80-lb. 
track  rails,  has  many  long  tangents,  a  solid  roadbed,  concrete  arch 
bridges,  and  its  few  curves  are  laid  with  a  view  to  high  speed.  The 
Aurora,  Elgin  &  Chicago  Railway  Company  deserves  the  thanks 
of  the  electrical  engineering  profession,  not  only  for  doing  such 
a  thorough  piece  of  electric  railway  construction  work,  but  for  al- 
lowing tests  of  great  value  to  be  carried  out  after  the  work  is 
done.  We  understand  that  the  apparatus  is  now  being  prepared 
for  these  high-speed  trials,  and  the  entire  railway  world  will  cer- 
tainly look  forward  to  them  with  interest. 
Trolleys  Get  the  Business 

Another  interesting  illustration  of  the  way  in  which  the  trol- 
ley lines  are  superseding  the  steam  railroads  in  local  business  was 
afforded  by  the  experience  of  the  Boston  and  Albany  lines  of  the 
New  York  Central  &  Hudson  River  Railroad,  as  detailed  in  recent 
hearings  before  the  Massachusetts  Railroad  Commission. 

In  1887  it  appeared  that  the  Railroad  Commission  recommend- 
ed that  the  road  put  on  a  local  morning  and  evening  train  between 
Springfield  and  Mittineague,  a  distance  of  2.37  miles,  to  accom- 
modate fifty  or  more  people  in  the  town  who  wished  convenient 
transporation  to  and  from  their  work  in  the  city.  The  train  was 
put  on  and  has  been  running  ever  since,  but  the  railroad  com- 
pany now  seeks  to  have  the  board's  authorization  for  taking  this 
train  off  its  schedule,  and  it  frankly  admits  as  its  reason  that  the 
public  necessity  no  longer  exists.  The  reason  for  this  change  is  the 
fact  that  three  trolley  lines,  two  with  half-hourly  cars  and  one  with 
hourly  service,  satisfy  the  needs  of  public  transportation  between 
Springfield  and  Mittineague,  and  have,  in  fact,  taken  almost  all 
business  away  from  the  steam  railroad.  A  statement  from  the 
Boston  &  Albany's  operating  department  showed  that  in  the 
month  of  April,  .1902,  the  average  patronage  of  the  railroad  train 
in  question  was  ioj/^  passengers  each  way  per  day,  and  the  earn- 
ings of  train  83  cents,  this  giving  a  net  loss  on  account  of  this 
train  of  $4.17  per  day,  or  about  $1,310  per  year,  as  the  train  is 
not  operated  on  Sundays. 

The  petition  would  probably  have  been  granted,  as  no  one  was 
present  to  show  that  the  train  is  still  needed  for  public  transporta- 
tion, had  not  a  proles'  been  made  by  the  officials  of  the  United 
States  Railway  Mail  Service,  who  decleared  thai  mill  owners  and 
manufacturers  of  Mittineague  had  been  in  the  habit  of  receiving 
their  early  mail  on  the  6:15  a.  m.  train  from  Springfield,  and  did 


not  wish  to  have  the  train  discontinued,  as  the  trolley  lines  do  not 
go  near  enough  to  the  post  office  to  afford  an  easy  means  of  re- 
placing train  service. 

As  the  protest  of  the  mail  service  officials  was  new  to  the  rail- 
road officials,  the  hearing  was  continued  in  order  to  see  if  some 
means  could  not  be  found  of  satisfying  the  requirements  of  the 
mail  service,  and,  at  the  same  time,  meeting  the  wishes  of  the  rail- 
road in  regard  to  the  rescinding  of  the  commission's  order  of  1887. 

The  Boston  &  Albany  will  shortly  place  a  steam  driven  pas- 
senger car  in  service  on  the  Newton  circuit  loop,  and  the  company 
announces  that  if  it  prove  successful  it  will  probably  inaugurate  a 
short  interval  train  service  to  meet  the  competiton  of  the  trolley 
lines  running  between  Boston  and  Brookline,  Reservoir,  Chestnut 
Hill,  Longwood,  Allston.  Cottage  Farm,  Brighton,  Faneuil  and 
Newton.  It  is  difficult  for  any  believer  in  heavy,  high  speed  rapid 
transit  service  to  see  how  such  a  method  can  be  made  to  pay  in  the 
face  of  the  possibilities  for  electric  service  which  the  circuit  line 
offers.  No  doubt,  the  time  will  come  when  the  steam  railroads  of 
the  country  will  recognize  the  advantages  in  accleration,  cleanli- 
ness, freedom  from  smoke,  cinders  and  heat,  lessened  train  crews, 
increased  flexibility  of  operation  and  economy  in  fuel  which  elec- 
tricity gives  in  practically  all  service  where  traffic  is  large  and 
sustained;  but  just  now  they  seem  to  be  completely  out  of  touch 
with  the  situation.  Competition  of  trolley  lines  can  only  be  met 
by  electricity  itself  in  the  5-cent  suburban  zone  limits.  The  steam 
railway  systems  would  enjoy  great  advantages  in  right  of  way, 
light  grades  and  curves,  superb  roadbed  maintained  at  high 
efficiency,  if  they  would  adopt  a  progressive,  enlightened  policy 
toward  the  development  of  suburban  electric  traffic  along  modern 
lines,  and  take  advantage  of  the  latest  methods  of  electrical  train 
control  and  power  supply.  To  the  unprejudiced  observer  of  the 
results  obtained  in  electric  suburban  and  interurban  :  ailroads,  the 
attempt  to  meet  present  conditions  by  the  use  of  individual  steam- 
driven  cars  must  appear  puerile  and  impotent. 

Noisy  Churches 

The  ethics  and  equities  of  the  relations  of  the  trolley  car  to 
other  elements  of  social  life  in  the  community  have  been  pretty 
freely  discussed  and  fairly  well  ascertained,  but  there  will  doubt- 
less always  remain  some  debatable  ground  over  which  argument 
may  be  waged  to  and  fro.  We  note  that  the  Chester  (Pa.) 
Times,  in  welcoming  the  rubber  tire  because  it  is  doing  so  much 
to  lessen  the  noises  of  the  street,  expresses  the  regret  that  trolley 
cars  cannot  use  it,  and  the  hope  that  there  will  develop  some  way 
to  reduce  the  annoyances  that  come  from  that  vehicle.  As  a  case 
in  point  it  refers  to  the  interruption  of  church  service  on  Sun- 
days, and  thinks,  with  reason,  that  Divine  worship  ought  to  be 
protected,  even  on  the  ground  that  eight  or  nine  hundred  devout 
people  have  real  rights  not  to  be  disturbed,  simply  because  during 
hot  weather  it  is  necessary  to  keep  windows  and  doors  open.  It 
says : 

Whether  it  will  ever  come  to  pass  that  the  trolley  car  will  have  the  rubber 
tire  attachment  is  an  open  question;  but  there  should  be  some  way  to  reduce 
the  annoyance  that  conies  from  this  vehicle.  All  of  the  congregations  that 
worship  in  edifices  along  the  lines  of  the  electric  railways  have  the  voice  of 
the  speaker  drowned  in  the  racket  and  burr  of  the  motors  and  the  wheels  of 
the  cars  every  few  minutes;  and  there  should  be  some  provision  by  which  the 
cars  should  slacken  soeed  at  these  points  and  the  gongs  be  given  a  rest, 
except  where  it  be  necessary  to  ring  them.  Some  of  the  motormen  seem  to 
take  delight  in  playing  a  tune  on  the  big  bell  when  a  church  is  reached,  and 
though  the  rights  and  comfort  of  hundreds  of  people  are  violated  or  dis- 
turbed, no  action  to  stop  what  has  become  a  nuisance  has  over  been  taken. 
The  church  officials  in  all  probability  could  effect  the  desired  reform  by 
simply  calling  the  attention  of  the  railway  officials  to  the  matter,  and  that 
course  should  be  taken. 

There  is  a  good  deal  of  common  sense  in  all  this,  but  it  is  not 
to  be  forgotten  that  these  very  trolleys  enable  a  great  many  peo- 
ple to  get  to  church  who  otherwise  would  have  to  stay  at  home. 
Moreover,  there  are  not  a  few  people  in  town  or  city  who,  al- 
though religiously  disposed,  object  to  the  noise  from  places  of 
worship,  and  cannot  be  induced  to  live  near  them,  and  we  have 
:-ven  heard  of  injunction  proceedings  to  stop  the  inharmonious 
jangling  of  church  bells. 
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The  New  Beacon  Mountain  Railway- 
Lovers  of  picturesque  mountain  and  river  scenery  may  now  en- 
joy the  unfolding  of  a  panoramic  view  of  indescribable  beauty 
while  ascending  the  steep  face  of  North  Beacon,  Fishkill  Moun- 
tains, by  means  of  the  incline  railway  opened  to  the  public  on 
Memorial  Day.  Revolutionary  memories  have  made  the  mountain 
famous,  for  on  its  top  and  on  that  of  its  twin,  the  South  Beacon, 
burned  the  signal  fires  which  gave  warning  of  approaching  danger. 
The  blazing  signals  of  our  forefathers  no  longer  kindle  the  fires 
of  patriotism,  but  the  smoldering  embers  of  imaginative  genius, 
catching  the  inspiration  of  lofty  altitudes,  burst  into  flame  as  one 
looks  out  from  the  summit,  lost  in  the  contemplation  of  scenes 
wondrously  diversified  by  mountain  and  valley,  placid  lakes  and 
undulating  plains,  with  the  habitations  of  man  nestling  among 
clumps  of  trees  along  winding  roads  or  flowing  streams,  and  here 
and  there  a  farmhouse  amidst  cultivated  fields. 

The  mountains  are  reached  by  the  boats  of  the  Central  Hudson 
Steamboat  Company,  leaving  the  foot  of  Franklin  Street,  New 
York,  every  day  of  the  week,  and  the  ascent  of  Mount  Beacon  fit- 


cline  railway  is  a  single-track  road,  with  a  turnout  half  way 
up  the  mountain.  There  are  two  cars,  each  about  34  ft.  long,  the 
seats  of  which  are  set  at  such  an  angle  as  to  make  them  level  on 
the  steep  portion  of  the  incline.  The  cars  are  attached  to  a 
i-^-in.  steel  cable,  one  at  each  end,  which  passes  around  the 
grooved  winding  drums  of  the  motor-driven  hauling  machiney  at 
the  top  of  the  mountain,  where  the  power  house  is  located. 

The  character  of  the  car  trucks  is  indicated  by  one  of  the  illus- 
trations. To  permit  the  wheels  to  cross  the  cable  at  the  ends  of 
the  turnout,  where  the  ascending  and  descending  cars  pass,  the 
wheel  on  one  end  of  each  of  the  axles  is  without  a  flange,  perfect- 
ly flat  of  face,  although  it  runs  on  ordinary  T-rail.  The  wheel  at 
the  other  end  of  the  axle  is  double  flanged  or  grooved,  to  straddle 
the  rail,  serving  as  a  traction  guide,  the  cable  running  on  pulley 
wheels  in  the  centre  of  the  track,  as  in  other  cable  railways. 

The  weight  of  the  cable  alone  is  about  3  tons,  and  in  order  to 
obviate  as  much  as  possible  the  varying  load  which  would  ordi- 
narily be  caused  by  the  shifting  weight  of  the  moving  cable,  the 
disposition  of  the  grades  was  made  such  that  the  excess  of  the  pull 
of  one  car  over  that  of  the  other  car  is  just  sufficient  to  balance  the 
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tingly  concludes  a  sail  of  sixty  miles  up  the  incomparable 
Hudson  to  Fishkill  Landing.  From  this  point  there  is  a  trolley 
line  to  the  station  of  the  incline  railway  at  the  base  of  the  moun- 
tain. This  incline  railway — an  interesting  and  remarkably  sub- 
stantial piece  of  engineering  work — extends  from  the  base  to  the 
top  of  the  mountain,  a  distance  of  2,200  feet,  rising  at  times  at  the 
rate  of  sixty-five  feet  in  a  hundred  feet  of  length.  The  extreme 
steepness  of  the  grade  is  delightfully  suggestive  of  the  possibili- 
ties of  aerial  navigation. 

Apart  from  its  scenic  revelations,  the  operating  and  constructive 
features  of  the  road  itself  are  of  engineering  interest,  and  warrant 
a  brief  description. 

In  the  construction  of  the  track  heavy  mudsill  timbers  were 
placed  crosswise  6  ft.  apart  and  carefully  ballasted  with  rock.  To 
these  mudsills  are  bolted  heavy  6-in.  x  10-in.  yellow  pine  string- 
ers 30  ft.  to  40  ft.  in  length,  and  the  ties  are  spiked  to  these  string- 
ers, the  track  rails  and  guard  rails  being  fastened  to  the  ties  in  the 
usual  way.  The  guard  rails  are  made  up  of  two  pieces  of  4  in.  x 
6  in.  yellow  pine  timber,  breaking  joints  to  make  a  continuous 
rail.  At  two  places  the  grade  was  so  steep  as  to  make  50-ft. 
trestles  necessary  in  order  to  insure  stability,  and  these  were  con- 
structed of  heavily-framed  10-in.  x  10-inch  yellow  pine  timbers. 

As  shown  by  the  accompanying  view  of  the  mountain,  the  in- 


weight  of  a  piece  of  cable  equal  in  length  to  the  distance  between 
the  two  cars.  It  will  be  apparent  that  when  one  car  is  at  the  bot- 
tom and  the  other  at  the  top  of  the  mountain  the  cable-driving 
machinery,  in  raising  the  lower  car,  must  also  raise  the  addition- 
al 3-ton  load  due  to  the  weight  of  the  cable,  but  as  the  cars  pass  at 
the  turnout,  there  is  an  equal  length,  and  therefore  an  equal 
weight,  of  cable  between  each  car  and  the  power  house.  As  the 
cars  continue  on  beyond  the  turnout  the  extra  weight  of  the  cable 
is  gradually  shifted  to  the  other  car;  hence,  the  grade  of  the  in- 
cline being  steeper  at  the  top  than  at  the  bottom,  the  upper  car 
exerts  a  greater  initial  pull  on  the  cable  than  the  lower  one.  This 
arrangement  insures  a  more  even  load  on  the  motors. 

As  an  element  of  safety,  more  than  double  the  required  power 
necessary  to  carry  the  maximum  load  has  been  installed  in  the 
pow-er  house,  where  there  are  two  75-hp  motors  geared  directly 
to  the  cable-driving  machiney.  The  cable,  which  is  called  upon  to 
carry  a  maximum  load  equal  only  to  one-twelfth  of  its  rated 
capacity,  passes  around  two  8-ft.  drums,  one  of  which  is  an  idler 
and  the  other  the  main  or  driving  drum.  The  latter  is  provided 
with  an  emergency  brake  wheel,  which  comes  into  action  if  the 
speed  of  the  motors  rises  above  the  normal.  A  centrifugal  gov- 
ernor, driven  by  a  pulley  which  is  keyed  to  the  idler  drum  shaft, 
automatically  controls  the  action  of  the  emergency  brake,  which 
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may  also  be  operated  independently  by  the  attendant  if  necessary. 
The  motors  are  also  provided  with  magnet  brakes,  a  failure  of 
which  would  be  met  by  the  emergency  brake. 

Extraordinary  care  has  been  exercised  in  providing  safety 
devices.    Under  ordinary  conditions,  if  a  car  should  break  away 


LOWER  END  OF  CAR 


of  emergency  traction  guides  of  steel,  which  straddle,  but  do  not 
touch,  the  heavy  wooden  guard  rails. 

The  starting  of  the  cars  is  under  the  sole  control  of  an  attend- 
ant at  the  power  house,  who  is  governed  by  bell  and  flag  signals, 
telephonic  connection  being  had  between  the  station  at  the  base 
of  the  mountain  and  the    power  house  at  the  summit. 

The  attendant  is  stationed  at  a  controller  considerably  larger 


INTERIOR  OF  POWER  HOUSE  AT  TOP  OF  INCLINE 


from  the  cable  at  the  point  of  maximum  grade  it  would  go  to  the 
bottom,  even  if  the  wheels  were  set  rigidly,  but  such  an  accident 
is  fully  provided  for  by  arranging  on  the  trucks  automatic  clutch- 
ing devices,  consisting  of  extra  heavy  sharp-toothed  steel  jaws 
which  would  be  firmly  set  in  the  guard  rails  on  each  side  of  the 


CAR  BODY,  SHOWING  INCLINATION  OF  SEATS 


VIEW  OF  TRUCK  BEFORE  MOUNTING  CAR  BODY 


track  in  case  of  a  runaway,  and  the  car  could  not  proceed  down- 
ward without  tearing  away  the  guard  rails,  which  are  so  securely 
fastened  to  the  Irack  that  the  whole  roadbed  would  have  to  be 
torn  up  to  allow  this  to  happen.  The  safety  appliance  mentioned 
is  operated  by  a  centrifugal  governor  fastened  to  the  axle  of  the 
rear  wheel,  a  dangerous  increase  of  speed  tripping  the  governor 
weights  and  thereby  setting  the  safety  knives  into  the  guard  rails. 
The  safety  may  also  be  operated  by  the  conductor  through  a  hand 
trip  connection  in  case  of  necessity. 

Provision  against  possible  derailment  is  made  through  the  use 


than  the  ordinary  car  controller,  but  similar  to  it  in  action.  The 
controller  is  so  connected  with  the  switchboard  and  a  series  of  so- 
called  accelerating  switches  that,  no  matter  if  the  attendant  throws 
over  the  controller  handle  to  the  limit  of  its  movement,  the  cars 
will  start  gradually,  without  sudden  or  variable  impetus.  The  in- 
itial movement  of  the  controller  handle 
makes  contact  for  and  closes  what  is 
termed  the  main  line  electromagnetic 
switch,  the  normal  position  of  which  is 
open.  The  closing  of  this  main  line 
switch  permits  the  current  to  pass  to 
the  motors  and  to  the  other  operating 
circuits,  part  of  the  current  passing 
through  the  brake  magnets,  releasing 
the  electric  brake.  As  the  car  moves 
its  speed  is  gradually  accelerated  by  the 
automatic  operation  of  the  accelerating 
switches,  which  close  one  by  one  as 
the  speed  increases,  returning  to  their 
normal  open  position  when  the  current 
is  cut  off  by  the  attendant  or  by  the  car 
approaching  its  destination.  As  the  car 
approaches  the  terminal  it  automati- 
cally opens  a  series  of  mechanical  limit 
switches  placed  on  either  side  of  the 
track.  The  first  and  second  limit 
switches  open  magnetic  circuits  con- 
trolling the  speed  of  the  motors,  while 
the  third  opens  a  circuit  for  the  main 
line  magnet  switch  mentioned  above, 
which  brings  the  machinery  to  a  stand- 
still. Should  the  car  pass  beyond  this 
third  limit  switch  on  the  track  a  fourth 
switch  throws  out  what  is  known  as  the 
overload  and  underload  circuit  breaker, 
which  is  provided  for  the  purpose  of 
opening  the  circuit  at  any  time  there 
might  happen  to  be  an  overload  on  the 
cars,  and  if  the  current  drops  too  low 
to  operate  the  machinery  this  breaker 
opens  the  circuit  controlling  the  mag- 
netic brakes,  which  then  operate  to  hold 
the  machinery  until  normal  conditions 
are  restored,  thus  making  accidents  practically  impossible.  The 
position  of  the  switches  is  always  open,  unless  the  attendant 
turns  on  the  current  through  the  controller,  and  if  from 
any  cause  whatever  the  current  is  interrupted  they  drop 
back  to  their  normal  open  position,  thus  stopping  the  machinery. 
The  machinery  will  not  start  a  load  greater  than  the  pre- 
determined capacity  of  the  apparatus.  The  elevating  apparatus 
was  supplied  by  the  Otis  Elevator  Company.  The  magnetic 
switches  may  lie  seen  in  the  lower  left  hand  corner  of  the  power 
house  interior  view, 
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Power  to  operate  this  new  mountain  road  is  transmitted  elec- 
trically from  the  power  house  of  the  Citizens'  Electric  Street  Rail- 
road Company,  operating  a  trolley  line  from  Fishkill  Landing 
through  Fishkill  and  Matteawan  to  the  base  of  the  mountain,  a 
15-minute  ride  through  historically  interesting  territory.  The 
incline  railway  was  constructed  for  the  Mount  Beacon  Associa- 
tion, which  has  purchased  several  hundred  acres  of  land  at  the 
highest  points  of  the  North  and  South  Beacons,  intending  to  con- 
vert the  property  into  a  park  and  summer  resort,  and  a  pavilion 
is  now  being  built  on  the  summit. 



Los  Angeles  Interorban  Electric  Railways 

The  present  activity  in  interurban  railway  building  in  and 
around  Los  Angeles,  Cal.,  bids  fair  to  continue  for  many  months, 
as  a  glance  at  the  accompanying  map,  showing  the  proposed  lines 
in  that  section,  will  show. 

The  Long  Beach  lines  and  the  road  to  Pasadena  and  Alhambra 


MAP  OF  LOS  ANGELES  RAILWAY  EXTENSIONS 

of  the  Pacific  Electric  Railway  Company  are  Hearing  completion, 
yet  this  is  not  half  of  the  road  building  that  Henry  E.  Huntington 
and  his  associates  propose  in  the  immediate  vicinity  of  Los 
Angeles.  Just  as  soon  as  the  Beach  and  Pasadena  lines  are  in 
operation — which,  it  is  promised,  will  be  in  a  few  weeks — work 
will  be  pushed  on  the  branch  extension  from  the  Pasadena  line  to 
Minrovia,  as  shown  on  the  map,  and  on  the  long  line  to  Santa 
Clara,  it  is  also  announced,  graders  will  be  placed  at  work  at  once. 
These  ate  principal  lines  of  the  Pacific  Electric  Company. 

On  the  Long  Beach  line  operations  are  being  conducted  mostly 
from  the  Long  Beach  end  of  the  line.  The  work  now  in  progress 
on  this  line  lies  entirely  between  Long  Beach  and  Compton.  The 


double  track  has  been  laid  to  a  point  within  8.5  miles  of  Long 
Beach,  making  the  .distance  of  complete  construction  from  Los 
Angeles  about  11.5  miles.  The  route  will  be  most  direct  from 
Los  Angeles,  the  distance  being  only  20  miles. 

The  line  has  only  six  slight  curves,  and  the  heaviest  grade  on 
the  road  will  be  less  than  1  per  cent.  The  greatest  fills  and  cuts 
are  17  feet  in  height,  and  the  longest  fill  is  one-half  mile  in  length. 
The  fills  have  all  been  made  with  electric  dump  cars,  and  several 
trains  of  them  are  kept  busy.  There  are  fourteen  trestles  to  cross 
between  Compton  and  Long  Beach,  the  greatest  of  which  is 
1000  feet,  over  Los  Angeles  River.  Upon  completion  about 
250,000  cubic  yards  will  have  been  removed. 

A  feature  of  the  Huntington  line  will  be  a  beautiful  boulevard 
along  the  track  from  Long  Beach,  stretching  out  toward  the  city 
for  a  distance  of  two  miles.  On  either  side  of  the  track  the  boule- 
vard will  be  124  ft.  wide. 

Mr.  Huntington  is  also  building  the  belt  line  and  the  Temple 
Street  line  in  Los  Angeles.  The  Temple  Street  cable  will  be 
transformed  to  an  electric  road. 

Although  the  Huntington  enterprises  are  larger  than  any  other 
individual  installation,  still  they  comprise  only  a  part  of  the  rail- 
road building  that  is  under  way  in  and  near  that  city.  The  Trac- 
tion Company  is  pushing  on  to  San  Pedro,  to  which  point  its  prin- 
cipal suburban  line  will  soon  be  completed. 

Senator  Clark's  interests,  combined  with  those  of  the  Hooks, 
plan  to  build  still  another  electric  line  to  Pasadena,  and  it  is  also 
proposed  to  convert  the  steam  road  of  the  Los  Angeles  Terminal 
to  an  electric  line. 

The  Redondo  Railroad  is  now  being  rebuilt  and  converted  into 
an  electric  line,  and  a  new  line  is  being  added  to  thp  system  be- 
tween Los  Angeles  and  Redondo  Beach. 

The  Los  Angeles-Pacific  Company  is  extending  its  field  of  op- 
eration, and  is  bettering  the  lines  to  Santa  Monica  to  an  extent 
that  amounts  almost  to  complete  rebuilding. 



Economic  Problem  Solved  by  Electric  Haulage 


Very  few  people  realize  the  enormous  waste  of  time,  energy  and 
money  that  goes  into  the  teaming  of  goods  in  and  around  a  great 
city.  When  one  stops  to  consider  this  subject  it  is  little  short  of 
absurd  that  in  a  modern  American  community,  where  there  is  a 
magnificent  system  of  railways  for  the  transportation  of  pas- 
sengers between  all  parts  of  the  city,  the  same  antiquated  methods 
of  hauling  and  delivering  goods  should  be  in  use  that  have  been 
common  for  the  last  hundred  years,  and  that  no  advancement 
should  have  been  made  over  those  used  in  the  most  remote  rural 
districts.  There  have  been  a  few  entering  wedges,  to  be  sure,  in 
the  shape  of  street  railway  express  service,  of  which  the  Metropli- 
tan,  of  New  York,  is  a  notable  example,  but,  as  a  rule,  the  possi- 
bilities of  express  and  freight  hauling  on  city  and  suburban  street 
railway  systems  have  not  by  any  means  as  yet  been  even  recog- 
nized. The  failure  to  do  this  in  many  cases  is  not  the  fault 
of  the  street  railway  companies,  as  many  of  them  have  been  char- 
tered for  passenger  business  only,  and  they  fear  that  an  attempt 
to  change  may  jeopard  charter  rights  already  held.  If,  however, 
city  and  State  governments  realized  fully  the  wastefulness  of  the 
present  system  of  delivering  goods  in  the  outskirts  of  large  cities, 
there  would  be  a  radical  change  in  the  laws  to  permit  street  rail- 
way companies  to  supplant  teams  and  wagons  for  the  greater  part 
of  the  long  hauling  business  in  cities. 

A  certain  case  may  be  taken  to  illustrate  this  fact.  An  electric- 
railway  company  is  now  engaged  in  business  of  this  kind,  where 
it  was  formerly  the  custom  of  the  teaming  companies  to  haul 
express  packages  and  other  goods  delivered  to  them  by  the  city 
department  stores  a  distance  of  24  miles,  and  much  of  this  dis- 
tance was  over  roads  and  city  streets  that  were  not  in  the  best 
condition  for  this  class  of  traffic.  Cases  of  this  kind  could  prob- 
ably be  found  by  the  dozen,  if  search  should  be  made  for  them, 
while  wagon  hauls  of  5  to  10  miles  are  exceedingly  common 
around  large  cities.  The  longer  the  haul  the  more  expensive  it 
becomes  from  the  teamster's  standpoint,  because  available  streets 
leading  to  suburbs  are  often  unpaved  and  in  bad  weather  make 
the  most  impassable  roads  known.  Of  course,  for  short  hauls  di- 
rect loading  into  delivery  wagons  and  the  saving  of  further  hand- 
ling precludes  any  economy  in  loading  onto  electric  express  cars. 
When,  however,  the  distances  become  longer  the  expense  of  the 
long  hauls  by  wagons  is  so  great  that  a  means  of  conveyance  pro- 
vided with  cheap  mechanical  traction  and  a  roadway  of  steel  rails 
should  certainly  be  able  to  underbid  horses  and  wagons  operating 
over  rough  streets. 

In  the  suburban  delivery  system  used  by  most  express  com- 
panies and  large  department  stores  it  is  customary  to  haul  goods 
to  an  outlying  point  of  destination  by  the  wagon  load,  and  then 
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transfer  to  other  wagons  for  suburban  distribution.  This  is  done 
because  it  is  not  practical  to  have  one  team  and  driver  make  such 
long  trips  and  for  other  reasons  connected  with  distribution  not 
necessary  to  enumerate  here.  Supposing  that  an  electric  railway 
system  had  proper  loading  and  unloading  depots  in  the  several 
quarters  of  the  city,  and  supposing  that  it  had  the  necessary  legal 
powers,  it  certainly  ought  to  be  able  to  make  rates  for  a  whole- 
sale delivery  of  goods  throughout  the  city  from  the  downtown 
district  during  the  night  which  would  be  far  enough  below  the 
cost  of  operating  wagons  to  secure  the  greater  part  of  the  busi- 
ness. Such  a  business  would  not  necessarily  interfere  in  the  least 
with  that  of  present  city  express  and  teaming  companies.  Tt 
would,  rather,  be  an  aid  to  such  companies  in  relieving  them  of 
the  long  hauls  which  are  unprofitable  from  a  teamster's  stand- 
point, and  still  leave  them  the  business  of  delivering  to  and  from 
the  electric  railway  depots. 

Much  has  been  said  during  the  last  few  years  regarding  possi- 
bilities of  automobile  trucks  and  delivery  wagons,  and  the  com- 
ing importance  of  this  branch  of  business,  but  the  fact  remains 
that,  except  for  short  hauls,  where  reloading  becomes  an  import- 
ant factor  in  the  case,  nothing  can  compete  in  economy  with  a 
railway.  Not  only  is  the  power  required  for  a  ton  mile  lower  on 
a  railroad  car  than  on  any  vehicle  propelled  over  paved  streets, 
but  the  cost  of  generating  and  distributing  electric  power  by  mod- 
ern methods  for  the  propulsion  of  these  cars  is  undoubtedly  lower 
than  the  same  amount  of  power  can  be  supplied  by  a  large  num- 
ber of  independent  automobile  motors,  whether  electric,  steam, 
gasoline  or  compressed  air.  It  is  sometimes  argued  that  invest- 
ment required  for  roadway  is  practically  nothing  to  the  individual 
or  company  operating  an  automobile  line,  whereas  a  street  railway 
company  puts  a  large  part  of  its  investment  into  roadbed  and 
track.  Looked  at  from  the  broad  economic  standpoint,  however, 
it  is  evident  that  there  is  fallacy  in  this  argument,  because  some- 
one has  to  pay  for  the  pavements  over  which  these  automobiles 
run,  and  in  the  end  it  will  cost  the  community  more  to  maintain 
paving  for  hauling  of  this  kind  than  to  pay  interest  and  deprecia- 
tion on  money  invested  in  street  railway  tracks.  The  proper  place 
for  the  automobile  delivery  in  the  future  will  be  for  short  hauls 
and  in  the  actual  delivery  of  goods  to  customers,  leaving  to  the 
city  railway  systems  the  work  of  performing  the  distribution  of 
goods  over  the  longer  distances  found  in  the  larger  cities. 

What  has  been  said  so  far  in  regard  to  city  conditions  also  holds 
true  with  reference  to  the  country,  with  this  exception — that  the 
electric  interurban  roads  and  steam  railroads  have  been,  so  far  as 
possible,  relieving  the  farmers  of  long  hauls  to  market,  and  they 
have  been  doing  this  to  a  much  greater  extent  than  the  city  street 
railway  companies  have  been  relieving  the  city  teaming  com- 
panies. Some  years  ago  a  committee  of  the  Ohio  Legislature 
which  considered  the  matter  of  good  roads  reported  back  to  that 
body  to  the  effect  that  the  building  of  electric  interurban  roads 
was  progressing  at  such  a  rate  that  the  question  of  better  roads 
in  Ohio  would,  in  all  probability,  be  mainly  solved  by  these  elec- 
tric lines.  While  it  is  true,  of  course,  that  electric  roads  do  not 
at  present,  and  never  can,  for  that  matter,  so  completely  cover  the 
country  as  to  do  away  entirely  with  the  necessity  of  teaming,  it 
is  true  that  the  very  places  where  expensive  wagon  roads  can  be 
afforded,  because  of  the  volume  of  team  traffic,  are  the  places 
where  electric  roads  are  being  built.  The  electric  road  relieves 
the  adjacent  wagon  roads  of  heavy  traffic,  so  as  materially  to  im- 
prove the  condition  of  the  road  at  all  times  of  the  year.  That  has 
been  the  universal  experience  where  interurban  lines  have  been 
built.  When  once  a  road  is  relieved  of  heavy  traffic  it  becomes 
much  easier  to  maintain  it  in  good  condition.  The  building  of 
electric  interurban  roads  is,  therefore,  very  nicely  taking  care  of 
the  good  roads  question  in  many  localities,  and  this  leaves  money 
available  for  improving  the  roads  where  there  is  not  sufficient 
traffic  for  electric  interurban  lines. 

It  remains  to  be  seen  how  far  electric  or  other  railways  for  light 
traffic  will  penetrate  the  more  remote  rural  districts,  or  whether 
light  railways  operated  by  horses  will  be  laid  as  feeders  to  rural 
lines.  This  will  be  a  most  interesting  question  of  development 
for  the  next  20  years.  The  ideal  railroad  system  would  enable 
every  farmer  to  load  his  marketable  commodities  on  a  car  in  the 
very  field  in  which  they  are  raised,  but  it  is  manifestly  impossible 
to  do  this  by  any  general  scheme  of  electric  railway  building  com- 
mon in  the  United  States  to-day,  because  of  the  investment  in 
branches  and  side  tracks  which  would  necessarily  lie  idle  a  greater 
part  of  the  time.  May  it  not  be  that  some  cheap  system  of 
branches  and  farmers'  sidings  may  be  evolved  which  can  be 
worked  in  conjunction  with  main  trunk  lines  penetrating  rural  dis- 
tricts? The  whole  tendency  in  electric  railway  building  so  far 
has  been  toward  heavier  and  better  rather  than  lighter  construc- 
tion suitable  to  rural  lines,  where  the  investment  must  be  com- 
paratively small. 


Settlement  of  Threatened  Street  Railway  Strike  in  Chicago 

The  microbe  of  discontent  seems  to  have  been  doing  consider- 
able work  in  Chicago  labor  circles  during  the  last  month,  and 
among  other  industries  the  street  railways  have  felt  some  of  its 
effects.  About  a  month  ago  an  active  movement  was  set  on  foot 
by  the  Amalgamated  Association  of  Street  Railway  Employees 
of  America  to  organize  unions  among  the  employees  of  the  Chi- 
cago Union  Traction  Company  and  the  Chicago  City  Railway  Com- 
pany. Captain  Robert  McCulloch,  general  manager  of  the  latter 
company,  had  already  taken  the  position  that  he  could  consistently 
offer  no  opposition  to  men  joining  a  union,  provided  it  did  not 
interfere  with  their  work  and  restrict  him  in  selecting  men  and 
dealing  with  li i ^  own  employees.  On  the  Chicago  Union  Trac- 
tion Company  lines  it  became  generally  understood  that  President 
Roach  opposed  the  organization  of  a  union  by  men  not  in  the 
employ  of  the  company,  as  he  feared  that  the  influence  of  men  not 
having  the  welfare  of  the  company  or  community  at  heart  would 
be  uppermost  in  such  a  body.  Indeed,  no  sooner  was  the  work 
of  organization  fully  begun  on  the  Union  Traction  lines  than 
President  Roach  started  an  organization  among  the  men  along 
similar  lines,  but  of  much  more  financial  benefit  to  the  men  than 
the  regular  union.  This  organization  is  the  Chicago  Street  Rail- 
way Employees'  Benevolent  Association.  The  initiation  and 
membership  fees  in  this  are  purely  nominal,  and  the  benefits  arc- 
considerable,  amounting  to  $1  a  day  to  each  man  and  doctor's  bills 
during  sickness,  or  $400  in  case  of  death.  Most  of  this  amount 
comes  from  the  company.  In  other  words,  the  company  furnishes 
insurance  almost  free  to  its  employees  who  belong  to  this  associa- 
tion. A  large  number  of  enthusiastic  company  men  joined  the 
Benevolent  Association,  but  the  desire  to  go  into  the  Amalga- 
mated Association  was  strong  in  some  quarters,  and  the  work  of 
organizing  went  on.  Charges  that  the  Union  Traction  Company 
was  discharging  men  for  joining  the  union  began  to  be  made 
by  the  organizers,  and  matters  finally  reached  a  stage  where  it 
looked  as  if  there  might  possibly  be  a  strike. 

After  much  discussion  and  agitation  the  union  men  drew  up 
some  formal  requests,  and  these  were  presented  to  President 
Roach  of  the  Union  Traction  Company  and  the  Consolidated 
Traction  Company  at  a  meeting  May  30,  at  which  were  present 
several  of  the  directors  of  the  company,  a  committee  of  the  men, 
C.  O.  Pratt,  general  organizer  of  the  Amalgamated  Association, 
and  Franklin  MacVeagh,  a  prominent  merchant  and  public-spir- 
ited citizen  of  Chicago,  who  is  on  the  industrial  committee  of  the 
National  Civic  Federation,  and  who,  as  a  peacemaker  respected 
by  both  sides,  was  largely  instrumental  in  bringing  about  this 
meeting  of  traction  company  and  labor  representatives.  The  re- 
quests presented  on  this  occasion  were  very  reasonable  as  com- 
pared with  some  previous  utterances  of  union  men,  thanks  to  an 
interview  of  Mr.  MacVeagh  with  President  Roach  before  the 
resolutions  were  drafted.  President  Roach  agreed  to  all  the  prop- 
ositions presented,  and  they  were  drawn  up  into  the  form  of  an 
agreement,  as  follows: 

1.  That  the  companies  named  withdraw  all  opposition  to  the  organization 
of  their  employees  into  the  Amalgamated  Association  of  Street  Railway  Em- 
ployees of  America. 

2.  That  the  companies  reinstate  to  their  former  positions  all  employees  who 
have  been  discharged  for  taking  part  in  forming  this  organization. 

3.  The  companies  to  meet  and  treat  with  the  committees  of  this  organiza- 
tion on  all  questions  and  grievances  that  may  arise  in  the  future. 

4.  For  the  purpose  of  adjusting  any  disputes  that  may  arise  between  us  in 
the  future  it  shall  be  mutually  agreed  that  there  shall  be  selected  an  arbitra- 
tion board  of  three  disinterested  persons  to  be  selectd  in  the  following  manner: 
The  company  shall  choose  one,  the  representatives  of  the  association  one, 
and  the  two  thus  selected  shall  choose  a  third,  the  decision  oi  a  majority  of 
said  board  to  be  binding  upon  both  parties. 

5.  These  requests  to  be  put  in  the  form  of  an  agreement  to  be  binding  for 
one  year. 

The  conference  was  a  very  harmonious  one  throughout,  and 
those  present  report  that  nothing  but  the  best  feeling  was  mani- 
fested. Thus,  the  threatened  labor  troubles  in  the  Chicago  street 
railway  systems  have  been  happily  averted. 



Chicago  Packers  Will  Use  Trolleys 

The  packing  houses  of  Chicago  are  preparing  to  introduce  more 
modern  methods  into  their  system  of  meat  delivery  for  city  trade, 
and  will  use  the  trolley  hereafter.  In  the  recent  strike  of  the 
teamsters  the  scheme,  it  is  said,  had  a  thorough  and  successful  test. 
Once  in  effect,  the  packers  will  require  only  one-fourth  of  the 
present  force  of  drivers.  The  packers  say  that  they  placed  each 
of  their  distributing  depots  in  the  city  near  a  railroad  switch  mi 
some  line  connected  with  the  belt  system.  But,  until  forced  by 
the  strikers  to  use  the  railroads,  the  packers  had  not  attempted 
seriously  to  carry  out  their  plan. 
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Some  Details  of  Direct-Connected  Generator  Sets  * 


BY  WILLIAM  H.  BRYAN 


1.  The  results  of  a  recent  investigation  into  some  details  of  the 
design  and  construction  of  steam-driven  direct  connected  gen- 
erators may  be  of  interest.    The  inquiry  covered: 

First.  The  procedure  usually  followed  between  the  builder  of  the 
generator  and  the  builder  of  the  engine  in  reaching  an  under- 
standing regarding  the  detailed  design  of  shaft  and  bearings. 

Second.  The  method  of  construction  and  final  erection  pre- 
ferred. 

Third  The  advantages  and  disadvantages  of  a  shaft  coupled  by 
flanges,  as  compared  with  a  continuous  shaft. 

Correspondence  regarding  these  points  was  conducted  with  a 
number  of  the  leading  engine  and  generator  builders,  and  was 
supplemented  by  personal  interviews  as  opportunity  offered. 

2.  There  seemed  to  be  a  practically  unanimous  agreement  to 
follow  the  general  design  and  dimensions  recommended  by  the 
society's  committee  on  standardization  of  engines  and  dynamos, 
in  its  final  report  at  the  New  York  meeting,  December,  1901. 
Pending  the  adoption  of  these  rules,  however,  or  where  for  any 
reason  the  case  seems  to  demand  special  consideration,  the  fol- 
lowing procedure  is  usually  followed: 

On  receipt  of  the  order  at  the  works  of  the  generator  builder, 
a  certified  dimension  print  is  prepared,  giving  the  data  which  the 
engine  man  needs  to  design  his  shaft.    This  drawing  shows: 

A.  The  limit  lines  beyond  which  the  engine  parts  must  not  ex- 
tend. 

B.  The  form  which  the  shaft  should  have  within  the  armature 
spider. 

C.  The  weights  of  revolving  parts. 

D.  The  unbalanced  magnetic  pull  for  1.32-in.  displacement, 
which  might  result  from  the  armature  getting  a  little  out  of  centre, 
by  the  wearing  of  bearings  or  otherwise. 

Usually  the  diameter  of  the  shaft  is  left  wholly  to  the  engine 
builder,  after  putting  him  in  possession  of  the  data  necessary  to 
design  the  same  intelligently.  The  custom  is  now  almost  universal 
of  supporting  the  brush  holder  rigging  on  the  generator  frame,  so 
that  the  engine  builder  is  relieved  of  any  responsibility  on  that 
account.  As  a  rule,  also,  the  engine  builder  furnishes  the  ex- 
tended base,  outboard  bearing,  holding  down  bolts  and  shaft  kevs. 

3.  The  unbalanced  magnetic  pull  (paragraph  D)  is  of  decided  im- 
portance, and  its  possible  effect  must  not  be  overlooked.  This 
pull  may,  of  course,  be  in  any  direction  in  the  plane  of  revolution, 
and  it  varies  as  to  the  square  of  the  displacement.  It  must  be 
considered  in  determining  shaft  dimensions  and  bearings,  as  it 
may  occur  in  a  vertical  plane,  and  thus  have  the  same  effect  as  ad- 
ditional weight  of  armature.  It  may  also  occur  in  a  horizontal 
plane,  and  must,  therefore,  be  considered  in  designing  the  bed 
plate  and  foundation  bolts. 

Usually  the  generator  builder  makes  his  armature  hub  sufficient- 
ly thick  to  provide  for  considerable  variation  in  the  diameter  of 
the  shaft,  as  may  be  required  by  different  engine  builders.  If  for 
any  reason  the  generator  builder  has  already  fixed  the  bore  of 
the  armature  the  engine  builder  is  expected  to  meet  that  condition. 
If  he  cannot  readily  do  so,  the  matter  is  one  which  must  be  taken 
up  further  for  adjustment,  or  settled  by  the  purchaser  or  his  en- 
gineer. 

4.  On  receipt  of  the  foregoing  data  the  engine  builder  is  sup- 
posed to  proceed  at  once  with  the  design  of  a  shaft  suitable  for  the 
intended  work.  When  completed  his  drawings  are  forwarded  to 
the  generator  contractor  for  checking  and  approval.  On  receipt 
of  approved  drawings  the  engine  builder  proceeds  with  the  con- 
struction of  the  shaft. 

As  soon  as  possible  after  receipt  of  the  shaft  dimensions  from 
the  engine  builder  the  contractor  for  the  generator  prepares  a 
pin  gage  giving  the  exact  dimensions  of  the  bore  of  the  armature 
hub.  There  is  a  general  acquiescence  in  the  recommendation  of 
the  society's  committee  that  the  engine  builder  make  the  neces- 
sary allowance  for  the  press  fit.  A  few  builders,  however,  advise 
that  the  general  contractor  provide  the  allowance  when  making 
the  gage,  so  that  it  will  show  the  actual  diameter  to  which  the 
finished  shaft  is  to  be  turned.  In  justification  of  this  position, 
they  claim  that  the  allowance  depends  far  more  on  the  material 
of  the  armature  and  the  design  of  the  hub  than  it  does  on  the 
shaft.  In  most  cases  the  allowances  recommended  by  the  so- 
ciety's committee  for  shrink  fit  are  considered  ample,  although 
one  prominent  generator  builder  thinks  the  allowance  should  be 
doubled. 

5.  Sometimes  there  is  a  departure  from  this  plan  of  procedure 
to  the  extent  that  the  one  whose  work  is  furthest  advanced  makes 

*  Read  at  the  Boston  meeting  of  the  American  Society  of  Mechanical 
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the  pin  gage,  and  sends  it  to  the  other,  who  governs  himself  ac- 
cordingly. 

Although  all  generator  builders  claim,  in  advance  of  award  of 
the  contract,  that  they  are  prepared  to  furnish  generator  data  to 
the  engine  builder  almost  immediately  on  receipt  of  order,  there  is 
almost  invariably  a  serious  delay  in  reaching  an  agreement  be- 
tween the  two  contractors.  This  loss  of  time  is  sometimes  due  to 
the  necessary  "red  tape"  through  which  an  order  must  pass  before 
it  reaches  the  construction  department.  Sometimes  it  is  claimed 
to  be  due  to  delays  in  the  mails.  Sometimes  the  data  is-  withheld 
pending  the  execution  of  the  formal  contract  by  the  proper 
officials.  These  delays  are  often  serious  when  the  work  is  of  the 
'"rush"  order  and  it  seems  that  an  effort  in  good  faith  should  be 
made  to  avoid  them.  Is  there  any  good  reason  why  full  data  on 
standard  machines — even  including  shaft  gages — should  not  be 
kept  on  hand  at  the  district  offices  for  immediate  delivery  to  the 
engine  builder  on  award  of  contract?  It  has  even  been  suggested 
that  bidders  on  generators  be  required  to  file  with  their  pro- 
posals the  necessary  shaft  data.  This  would  save  much  vexa- 
tious delay.  It  is,  of  course,  presumed  that  the  speed  of  rotation 
has  been  decided  upon  and  agreed  to  by  both  parties  when  the 
contracts  are  closed. 

6.  When  the  engine  contractor  returns  his  drawings  of  shaft  to 
the  generator  builder  the  following  information  is  supposed  to  be 
given : 

E.  Direction  of  rotation — whether  clockwise  or  opposite — when 
looking  at  the  commutator  end  of  the  machine. 

F.  Location  of  generator  with  reference  to  engine,  whether 
commutator  is  on  the  right  or  left  of  generator  when  standing  at 
cylinder  and  facing  shaft. 

G.  Further  details,  such  as  whether  there  are  one  or  more 
cranks,  whether  they  are  solid  forged  or  forced  on,  height  of 
centre  of  shaft  above  floor,  diameter  of  shaft,  location  of  arma- 
ture and  fly-wheel  in  relation  to  bearings,  dimensions  and  weight 
of  fly-wheel,  length  of  hub  and  cross  section  of  rim. 

Some  difference  of  opinion  exists  as  to  the  best  method  and 
place  of  erecting  the  armature  on  the  engine  shaft.  The  ordinary 
practice  for  small  and  medium  sized  units  is  for  the  engine  con- 
tractor to  place  the  shaft  in  final  position  where  the  unit  is  to  be 
used,  after  which  the  generator  contractor  presses  on  the  arma- 
ture, and  completes  the  adjustment  of  the  electrical  machine  ready 
for  service.  This  necessarily  involves  some  extra  expense  when 
the  point  of  erection  is  at  some  distance  from  the  builders'  shops, 
or  where  they  have  no  local  erecting  gang.  Furthermore,  the 
work  is  always  more  expensive,  and  can  never  be  as  satisfactorily 
or  as  quickly  done  as  in  the  shops  of  one  or  the  other  of  the 
builders.  There  is  a  widespread  sentiment,  therefore,  that  either 
the  generator  contractor  should  send  his  armature  to  the  engine 
shops,  where  it  can  be  placed  on  the  shaft  by  the  engine  builder, 
or  that  the  shaft  itself — in  whole  or  in  part — be  shipped  to  the 
generator  builder  for  the  armature  to  be  pressed  on,  the  latter  ar- 
rangement seeming  the  preferable  one.  This  plan  possesses  many 
advantages,  but  is  open  to  the  criticism  that  extra  freight  charges 
are  incurred  and  delays  invited. 

7.  The  relative  location  of  the  two  shops  with  reference  to  the 
point  of  final  use  would  seem  to  be  a  factor  in  determining  which 
shop  should  press  the  armature  on.  For  a  set  destined  for  erec- 
tion in  St.  Louis,  for  instance,  the  engines  being  built  at  Spring- 
field, 111.,  and  the  generators  at  Schenectady,  N.  Y.,  it  would  not 
be  justifiable  to  ship  the  engine  shaft  to  Schenectady  and  return. 
The  fact  that  as  soon  as  the  armature  is  attached  to  the  shaft  the 
whole  becomes  electrical  apparatus,  and  takes  a  higher  freight 
classification,  has  a  bearing  on  the  subject;  also  that  there  is  an 
increased  freight  cost  in  dividing  shipments,  instead  of  concentrat- 
ing them.  The  contracts  should  state  definitely  who  is  to  pay  the 
increased  freight  charges. 

Trouble  often  results  from  the  erection  of  the  armature  on  the 
engine  shaft  at  a  distance  from  the  shop,  where  competent  men 
and  suitable  facilities  are  not  always  to  be  had.  This  is  particu- 
larly the  case  with  centre  crank  engines,  where  the  crank  pin 
may  be  sprung,  unless  a  piece  is  fitted  between  the  jaws  of  the 
crank  before  the  pressure  is  put  on. 

8.  Several  prominent  builders  recommend  mounting  the  arma- 
tures on  conical  collars,  instead  of  the  usual  press  fit.  This  is 
claimed  to  lessen  the  time  of  erection,  obviate  the  chances  of 
springing  the  shaft,  and  remove  all  danger  of  misfit.  Further- 
more, if  the  owner  ever  dtsires  to  remove  the  armature  it  becomes 
a  simple  and  inexpensive  matter.  On  the  other  hand,  it  is 
claimed  by  many  large  builders  that  the  press  fit  is  more  rigid,  dis- 
tributes the  strains  better,  is  less  expensive,  and,  everything  con- 
sidered, is  superior. 

9.  For  many  years  I  have  specjfied  that  the  engine  shaft  carry- 
ing the  armature  should  be  continuous,  and  not  coupled  by  flanges 
or  otherwise.  This  arrangement  seemed  to  have  the  approval  of 
the  best  engineers  and  builders  on  account  of  its  superior  rigidity 
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and  reliability,  as  well  as  the  space  required  011  the  shaft.  It  is 
still  preferred  by  most  of  the  largest  generator  builders,  although 
many  of  them  do  not  object  particularly  to  the  coupled  construc- 
tion. Sometimes  the  use  of  the  solid  construction  involves  delay  in 
getting  the  necessary  forgings,  as  well  as  extra  cost,  if  it  is  a  rush 
order.  Ordinarily,  however,  the  coupled  construction  is  the  more 
expensive  one,  but  some  time  may  be  saved  by  its  use.  I  was  sur- 
prised to  find  a  large  and  growing  sentiment  among  builders  of 
centre  crank  engines  in  favor  of  the  coupled  form  of  shaft,  the  ar- 
gument being  substantially  as  follows: 

10.  The  armature  shaft,  being  a  short  and  simple  structure, 
could  readily  be  sent  to  the  generator  shops  for  the  armature  to  be 
pressed  on,  freight  and  boxing  both  being  less.  Time  could  al- 
ways be  saved,  as  it  would  only  be  necessary  to  fit  the  shaft,  ad- 
just it  centrally  in  the  outer  bearing,  then  box  and  ship  it,  the 
main  shaft  being  retained  to  complete  the  work  of  balancing,  pol- 
ishing, etc.  There  will  be  no  danger  of  springing  the  shaft,  as 
already  explained.  Earlier  delivery  of  the  completed  engine 
could  usually  be  made,  as  the  engine  shafts  could  be  made  in 
quantities,  and  kept  in  stock.  When  time  is  short  the  engine 
builder  could  complete  all  his  work,  except  the  extended  shaft, 
whereas  there  is  often  a  delay  if  a  continuous  steel  forging  is 
necessary.  The  entire  engine  can  be  completed — and  even  tested 
■ — while  waiting  for  the  forging  for  the  armature  shaft,  which  on 
arrival  can  be  finished  up  in  a  few  days.  Some  builders  are  pre- 
paring to  make  up  a  stock  of  crank  shafts  with  flanges  finished 
solid  on  the  end  of  the  shaft  ready  to  receive  the  flanged  armature 
shaft,  which  will  be  specially  constructed  in  each  case  to  fit  the 
generator  selected.    The  saving  in  time  and  expense  is  obvious. 

I  have  not  been  able  to  satisfy  myself,  however,  that  a  coupled 
shaft  is  as  desirable,  everything  considered,  as  the  solid  one,  as 
the  chances  for  inaccuracy  and  derangement  appear  greater.  The 
increased  space  required  is  also  often  important,  particularly  in 
city  plants.  There  is  room  for  argument  on  this  point,  however, 
and  the  hope  for  a  full  discussion  is  my  principal  incentive  for 
presenting'  this  paper. 

11.  Is  the  overload  limit  of  25  per  cent,  recommended  by  the 
committee  wise?  Most  generator  builders  now  guarantee  their 
standard  machines  to  carry  50  per  cent  overload  safely  for  one 
hour  or  longer.  Should  not  the  engine  have  a  similar  margin? 
Often  the  peak  of  the  load  lasts  but  an  hour  or  so,  and  it  is  better 
engineering  to  run  at  reduced  efficiency  for  this  short  period 
rather  than  to  invest  a  greater  amount  in  a  unit  which  will  be 
underloaded  for  the  rest  of  the  24  hours.  This  can  be  accom- 
plished by  a  later  cut-off,  if  the  engine  is  structurally  strong 
enough.  Part  might  also  be  gained  by  running  up  the  steam 
pressure  a  little,  but  this  is  not  always  permissible. 

It  is  to  be  hoped  that  engine  and  generator  builders  will 
promptly  carry  out  their  agreements  as  to  early  compliance  with 
the  details  established  by  the  society's  committee  on  standardiza- 
tion, and  that  there  will  result  great  shortening  in  the  time  now 
necessary  to  agree  on  shaft  data.  May  the  day  speedily  come, 
also,  when  a  similar  agreement  may  be  reached  as  to  standard 
sizes  of  alternating  and  railway  generators. 

 »♦♦  ■ 

American  Institute  Convention 

The  nineteenth  annual  convention  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  Great  Barrington,  Mass.,  on 
June  18,  10,  20  and  21.  Headquarters  will  be  established  at  the 
Berkshire  Inn.  There  will  be  one  session  each  evening,  at  which 
papers  will  be  read  and  discussed.  Among  the  special  features 
will  be  the  discussion  of  the  steam  turbine,  to  which  one  day  will 
be  devoted.  Papers  will  be  read  on  this  subject  by  Francis 
Hodgkinson  and  R.  R.  Bowker.  Another  session  will  be  given  to 
electric  railroading.  The  list  of  papers  includes  the  following 
subjects : 

"The  Function  of  Series  and  Shunt  Resistances  in  Lightning 
Arresters,"  by  Percy  H.  Thomas,  of  Pittsburg,  Pa. 

"Formula  for  Calculating  the  e.  m.  f.  at  Any  Given  Point  on  an 
Alternating  Current  Transmission  Line,"  by  Maurice  Le  Blanc, 
of  Paris,  France. 

"Notes  on  Railway  Speed-Time  Curves,"  by  C.  O.  Mailloux, 
of  New  York. 

"Method  of  Ascertaining  from  Dynamometer  Car  Records  the 
Power  Required  to  Operate  the  Mott  Haven  Division  of  the  New 
York  Central  &  Hudson  River  Railroad,  and  the  Relative  Costs 
of  Operation  by  Steam  and  Electricity,"  by  B.  J.  Arnold,  of  Chi- 
cago. 

"A  Study  of  the  Heating  of  Railway  Motors,"  by  A.  H.  Arm- 
strong, of  Schnectady,  N.  Y. 

"Comparative  Acceleration  Tests  of  Steam  and  Electric  Trac- 
tion," by  B.  J.  Arnold,  of  Chicago,  and  W.  B.  Potter,  of  Schenec- 
tady. 

Ample  provision  has  been  made  for  the  accommodation  of  vis- 
itors, and  the  local  committee  has  made  arrangements  for  the 


comfort  and  entertainment  of  members  and  their  families.  An  ex- 
cellent programme  has  been  prepared. 

Arrangements  have  been  completed  for  a  special  train  leaving 
the  Grand  Central  Station,  New  York  city,  at  2  o'clock  on  the 
afternoon  of  Tuesday,  June  17,  arriving  at  Great  Barrington  about 
5:30  p.  m.  Besides  this  train,  there  are  also  through  trains  at  9 
a.  m.  and  3:30  p.  m.  on  the  New  York,  New  Haven  &  Hartford 
Railroad  (Berkshire  division). 



Steel  and  Concrete  Coal  Storage  Plant 

In  discussing  the  requirements  of  plants  of  this  description  be- 
fore the  American  Society  of  Mechanical  Engineers  at  Boston, 
Franklin  M.  Bowman  called  attention  to  the  advisability  of 
storing  coal  on  the  ground,  and  not  in  an  elevated  storage,  wher- 
ever possible.  Where  this  is  impractical,  however,  it  is  pointed 
out,  it  is  important  that  the  inside  of  the  storage  be  entirely  lined 
with  concrete,  so  that  no  part  of  the  supporting  steel  work  will  be 
exposed  to  the  corroding  action  of  the  coal. 

Public  attention  has  been  called  to  the  possible  danger  due 
to  corrosions  in  tall  steel  frame  office  buildings,  and  danger  from 
this  source  is  largely  accentuated  in  a  coal  storage,  with  its  sul- 
phur and  other  corrosive  substances.  For  this  reason,  where  a 
permanent  and  costly  structure  is  to  be  built,  as  is  usual  in  the 
case  of  large  power  houses,  Mr.  Bowman  contends,  coal  bins  lined 
with  steel  plates  should  not  be  used,  as,  he  says,  they  are  liable  in 
time  to  become  a  menace  to  life  and  property. 

The  coal  storage  pockets  of  the  power  houses  of  both  the  Man- 
hattan Railway  Company  and  the  Metropolitan  Street  Railway 
Company,  of  New  York,  are  steel  structures,  and  the  framework 
is  well  covered  with  concrete.  The  Manhattan  Railway  Company 
adopted  the  Columbian  system,  which  consists  of  putting  in  small 
special  beams  about  two  feet  apart,  thus  allowing  the  main  beams 
to  be  spaced  further  apart  than  otherwise.  They  are  thus  able  to 
use  concrete  of  less  thickness  and  effect  a  saving  in  weight,  cost 
and  space.  Another  similiar  and  very  good  construction  in  use  is 
either  expended  metal  or  wire  netting  covered  with  concrete.  The 
essential  point  is  to  have  the  steel  framework,  and  especially  the 
joints,  entirely  surrounded  and  imbedded  in  concrete. 

On  account  of  the  limited  space  for  the  coal  storage  plant,  it  is 
often  necessary  to  keep  the  building  narrow,  and  consequently 
coal  has  to  be  piled  to  as  great  a  depth  as  40  feet.  It  is,  there- 
fore, thought  best  to  design  the  pocket  so  that  it  may  be  promptly 
emptied  in  case  of  fire  from  spontaneous  combustion,  or  other 
causes.  Upright  wrought  iron  pipes  are  installed  with  a  view  to 
determining,  approximately,  the  temperature  of  the  coal  by 
means  of  a  thermometer  held  at  the  upper  end  of  the  pipe.  In 
tnis  manner  any  coal  in  the  storage  which  shows  signs  of  becom- 
ing heated  can  be  used  at  once. 



Pennsylvania  Railway  Franchise  Valuation 

The  compensation  to  be  paid  to  the  city  by  the  Pennsylvania 
Railroad  Company  for  the  underground  railroad  it  proposes  to 
build  across  the  city  has  been  practically  decided  upon  by  the 
contract  committee  of  the  Rapid  Transit  Commission  and  Presi- 
dent Cassatt  and  other  officials  of  the  railroad  company. 

For  the  right  to  tunnel  under  the  Manhattan  side  of  the  North 
River  the  company  will  pay  a  nominal  rental  of  $100  a  year.  The 
purpose  of  charging  this  rental  is  to  enforce  a  recognition  of  the 
right  of  the  commission  to  exercise  jurisdiction  over  routes  under 
the  river  which  may  be  planned  hereafter. 

For  the  tracks  it  will  lay  under  the  streets  of  Manhattan  the 
company  will  pay  annually  50  cents  a  foot  for  the  first  10  years, 
and  $1  a  foot  for  the  succeeding  15  years. 

Altogether  the  company,  according  to  the  plans  already  drawn, 
will  put  down  under  Manhattan  69,000  ft.  of  tracks.  Consequently 
the  compensation  the  city  will  receive  for  the  25  vears'  franchise 
to  tunnel  under  Manhattan  will  be  $1,380,000.  The  terms  to  be 
paid  for  the  right  to  tunnel  beneath  the  streets  of  Long  Island 
City  will  not  be  decided  upon  until  the  question  as  to  whether 
or  not  the  city  is  the  legal  owner  of  some  of  the  thoroughfares  in- 
volved has  been  settled. 

♦♦♦ 

The  Supreme  Court  of  Ohio  has  just  made  several  decisions  of 
considerable  interest  to  traction  and  telephone  interests.  One  is 
that  municipal  authorities  have  no  right  to  grant  electric  com- 
panies the  right  to  erect  poles  in  front  of  private  property  ir- 
respective of  the  rights  of  the  owner.  Such  an  owner — if  the 
pole  was  placed  without  his  consent — may  compel  its  removal 
by  injunction.  The  Supreme  Court  has  declared  constitutional 
the  law  permitting  a  change  of  venue  in  a  case  where  more  than 
fifty  stockholders  of  a  corporation  reside  in  the  county  where  the 
case  is  to  be  brought.  It  is  stated  that  the  case  will  now  be  car- 
ried to  the  Supreme  Court  of  the  United  States. 
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Topics  of  the  Week 

A  novel  feature  has  been  adopted  for  Merchants'  week,  which 
will  be  celebrated  at  New  Bedford  under  the  auspices  of  the  Board 
of  Trade  and  the  Merchants'  Association  next  week.  These  organ- 
izations have  leased  the  Onset  electric  road  for  two  days,  and  will 
provide  free  transportation  for  all  who  desire  to  attend  the  festiv- 
ities. On  June  17  the  entire  equipment  of  the  road  will  be  run 
express  from  Wareham,  Onset  and  points  beyond,  for  the  free  use 
of  the  people  of  that  section,  and  on  the  succeeding  day  the  express 
service  will  be  run  from  points  between  New  Bedford  and  Ware- 
ham. 


A  good  deal  of  comment  has  been  occasioned  by  the  statement  in 
a  daily  newspaper  that  John  B.  McDonald,  the  contractor  for  the 
Rapid  Transit  Subway,  had  declared  that  the  electrical  equipment 
for  that  enterprise  would  cost  $18,000,000,  instead  of  $7,000,000,  as 
had  been  estimated.  This  information  was  volunteered  in  an  inter- 
view upon  the  plans  of  the  Rapid  Transit  Company,  and  the  terms 
of  the  contract  for  the  Brooklyn  tunnel.  It  will  be  remembered 
the  Comptroller  Grout,  of  New  York,  objected  to  incorporating 
the  terms  of  the  Manhattan  contract  in  the  Brooklyn  contract,  as 
he  considered  them  too  favorable.  Mr.  McDonald  said  that  in  spite 
of  the  favorable  terms  there  would  be  scarcely  any  profit  left  for 
the  contractor,  as  so  many  improvements  had  been  introduced  in  the 
plans  since  the  original  estimates  were  made.  Moreover  there 
had  been  no  precedent  to  govern  the  engineers,  as  the  subway  work 
was  011  an  entirely  different  scale,  and  of  an  entirely  different  char- 
acter from  any  other  undertaking  in  the  history  of  American  engi- 
neering. 


The  Canadian  Electrical  Association  introduced  a  novel  fea- 
ture in  its  programme  at  the  twelfth  annual  convention,  which  was 
held  at  Quebec  during  the  last  week.  This  innovation  had  the  merit 
of  ensuring  the  attendance  of  all  the  members  at  the  reading  of 
an  important  paper,  and  afforded  an  opportunity  to  illustrate  the 
principal  features  of  the  contribution  in  a  practical  manner  and 
much  more  conveniently  than  could  be  done  in  the  regular  place  of 
meeting.  It  was  arranged  to  have  special  cars  leave  the  convention 
headquarters  at  Chateau  Frontenac  and  convey  the  visitors  to  the 
Quebec  Railway  Light  and  Power  Company,  and  upon  arriving  at 
the  car  house  a  paper  was  presented  by  one  of  the  members  upon 
"The  Electrical  Equipment  of  an  Ordinary  Street  Car."  Of  course 
the  members  had  an  excellent  opportunity  to  study  the  points  em- 
phasized by  the  paper,  and  this  added  greatly  to  the  value  of  the 
contributii  m. 


The  smoke  nuisance  in  New  York  has  demonstrated  the  su- 
periority of  the  large  electric  railway  and  lighting  plants  over  the 
steam  equipments  of  the  manufacturing  and  office  buildings.  The 
latter  are  compelled  to  burn  soft  coal,  because  of  the  strike  in  the 
anthracite  fields,  and  the  result  is  a  black  pall  over  the  entire  city. 
In  the  electric  railway  and  lighting  power  stations,  however,  modern 
equipments  have  been  provided  which  permit  the  burning  of  soft 
or  hard  coal  under  the  boilers  with  equally  satisfactory  results.  No 
complaint  has  been  made  against  any  of  these  large  plants,  but  the 
Health  Department  has  been  kept  busy  notifying  owners  of  office 
buildings  and  industrial  establishments  that  they  must  comply 
with  the  law,  and  several  hundred  actions  have  been  begun 
against  these  who  have  paid  no  attention  to  repeated  warnings. 
It  is  not  expected,  however,  that  the  penalty  will  be  enforced  in 
these  cases,  as  it  is  acknowledged  that  hard  coal  is  not  available  in 
New  York.  This  was  demonstrated  when  the  city  advertised  for 
bids,  and  received  not  a  single  offer.  Dealers  who  have  heretofore 
supplied  the  city  notified  the  authorities  that  their  stock  was  ex- 
hausted and  that  price  and  time  of  delivery  for  future  shipments 
were  conditions  that  could  not  be  arranged  until  the  strike  was 
settled. 


It  is  with  pleasure  that  mention  is  made  of  the  cordial  good  will 
that  exists  between  the  street  railway  management,  employees  and 
patrons  in  Milwaukee.  Two  years  ago  a  voluntary  advance  was 
made  by  the  Milwaukee  Electric  Railway  and  Light  Company  in 
the  rate  of  compensation  paid  its  motormen  and  conductors.  Prior 
to  June  1,  1900,  the  following  scale  was  in  force:  '  Fifteen  cents  an 
hour  for  the  first  year,  16  cents  for  the  second,  17  cents  for  the 
third,  18  cents  for  the  fourth,  19  cents  for  the  fifth,  and  20  cerifs 
after  five  years  continuous  service.  At  that  time  the  increase  was 
made  to  17  cents  an  hour  for  the  first  year's  continuous  service  after 
being  placed  on  the  extra  list,  18  cents  for  the  second,  19  cents  for 
the  third  and  fourth,  and  20  cents  for  the  5th  and  succeeding 
years.  On  June  I,  this  year,  another  advance  went  into  effect,  mak- 
ing the  rate  as  follows:  Eighteen  cents  an  hour  for  the  first  year, 
19  cents  for  the  second,  20  cents  for  the  third,  and  21  cents  for  the 


fourth  year  and  thereafter.  In  announcing  this  increase,  President 
Beggs  said :  "This  advance  is  also  voluntary  and  in  pursuance  of 
our  policy  to  do  the  very  best  possible  for  all  employees  of  the 
company.  It  is  likewise  an  evidence  of  our  appreciation  of  your 
honest,  loyal  and  patient  service,  and  I  hope  it  will  be  an  added 
incentive  for  even  more  careful,  faithful  and  enthusiastic  service 
in  the  future."  The  management  has  made  other  provisions  for  the 
comfort,  entertainment  and  instruction  of  the  men,  and  there  is 
co-operation  in  all  departments,  which,  of  course,  works  to  the 
advantage  of  the  patrons. 


The  city  of  Providence  has  witnessed  many  scenes  of  disorder 
during  the  last  ten  days.  The  trouble  grew  out  of  the  attempt  of 
the  legislature  to  impose  conditions  upon  the  local  street  railway 
company  that  the  latter's  legal  advisers  claim  are  unconstitutional. 
The  company  resented  this  invasion  of  its  rights,  and  certain  labor 
agitators  who  were  interested  in  precipitating  trouble  brought 
about  a  strike,  although  a  large  number  of  the  men  positively 
refused  to  recognize  the  authority  of  the  leaders  and  continued  in 
the  service  of  the  company.  The  management  had  no  difficulty  in 
getting  new  men  to  fill  the  places  of  the  strikers,  and  cars  have 
been  operated  every  day  since  the  strike  was  declared.  Violence 
was  resorted  to  and  there  has  been  much  rioting  in  the  streets.  It 
is  apparent  that  there  was  no  general  desire  among  the  men  for  a 
strike,  and  no  serious  grievance  that  demanded  heroic  measures. 
Had  the  men  awaited  the  decision  of  a  court  of  competent  jurisdic- 
tion their  rights  would  have  been  protected.  Now  they  have  for- 
feited them  by  intimidating  their  former  fellow-workmen. 


The  desire  of  the  East  Side  Democratic  Club,  of  New  York,  to 
create  positions  for  men  whom  the  substitution  of  electricity  for 
steam  on  the  Manhattan  Elevated  system  has  deprived  of  employ- 
ment, has  led  to  the  adoption  of  a  resolution  calling  upon  the 
company  to  employ  two  qualified  motormen  for  each  of  the  new 
electric  trains  on  the  elevated  road.  It  is  not  to  be  expected  that 
the  company  will  pay  any  attention  to  this  demand,  but,  as  the  point 
raised  will  probably  be  revived  later  on,  the  merits  of  the  proposi- 
tion may  appropriately  be  discussed  here.  The  resolution  calls 
attention  to  the  law  that  requires  two  pilots  for  ferry-boats,  and 
declares  that  the  necessity  for  two  motormen  is  equally  great.  The 
cases  are  entirely  different,  and  the  arguments  that  led  to  the  adop- 
tion of  the  two-pilot  law  do  not  apply  to  the  conditions  of  electric 
railway  service  at  all.  The  pilot  house  on  a  ferry-boat  is  inaccessi- 
ble to  passengers  and  crew,  and  the  occupants  are  not  even  under 
the  observation  of  those  on  deck.  Right  here  lies  the  danger  of 
relying  on  one  pilot.  The  motorman,  on  the  contrary,  is  always 
within  reach  of  the  passengers,  and  his  compartment  opens  directly 
into  the  coach.  There  is  always  a  trainman  on  the  same  car  with 
the  motorman,  and  any  of  these  employees  could  safely  take  the 
train  to  the  terminal  should  the  motorman  become  disabled.  Then, 
too,  the  conditions  of  operation  are  necessarily  different.  The  char- 
acter and  length  of  the  runs  between  stations  on  electric  roads 
preclude  the  possibility  of  serious  accidents,  while  one  might 
readily  imagine  the  disasters  that  threaten  a  ferry-boat  adrift 
with  a  disabled  pilot.  The  experience  of  street  railway  companies 
supports  the  rule  in  force  on  the  elevated  road  of  isolating  the  mo- 
torman to  a  considerable  degree,  and  in  New  York  this  is  done  to 
the  exclusion  of  passengers  from  the  front  platform  of  surface 
cars.  It  is  contended  that  the  motorman  must  be  free  from 
crowding  and  interference  of  all  kinds,  and  that  nothing  should  be 
done  to  withdraw  his  attention  from  the  operation  of  his  car  or 
train.  The  presence  of  an  "understudy"  or  extra  motorman  would 
prove  detrimental  in  this  respect  at  least,  and  it  is  believed  that 
the  danger  resulting  from  the  distraction  that  would  surely  ac- 
company the  introduction  of  a  second  motorman  in  the  cab  would 
be  much  greater  than  the  possibility  of  a  single  motorman  becoming 
disabled.  Those  who  advocate  the  employment  of  an  extra  man 
direct  attention  to  the  practice  on  steam  railways,  but  the  cases 
are  not  parallel  at  all.  The  fireman  is  not  an  understudy  for  the 
engineer;  he  has  important  duties  to  perform,  and  both  men  are 
kept  busy,  so  that  there  is  little  leisure  for  either,  whereas  in  the 
electric  car  there  would  be  absolutely  nothing  for  the  second  motor- 
man  to  do. 

 ♦♦♦  

Grade  Crossings 

The  steam  railroad  companies  of  Pennsylvania  have  determined 
to  resist  all  grade  crossings  of  their  tracks  by  electric  railway 
companies.  In  some  instances  they  have  contested  and  prevented 
crossings  under  tracks  or  on  bridges  over  them,  as  in  the  case 
of  the  Harrisburg  &  Mechanicsburg  Electric  Railway  Company, 
which  attempted  to  cross  the  tracks  of  the  Northern  Central  Rail- 
way Company  at  Lemoyne.  As  soon,  however,  as  the  control  of 
the  electric  railway  company  passed  into  the  hands  of  people  in- 
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terested  in  the  Cumberland  Valley  Railroad  Company  the  attitude 
of  the  steam  roads  changed,  and  the  electric  railway  was  permitted 
to  lay  its  tracks  under  the  tracks  of  the  Northern  Central.  The 
same  condition  exists  at  Trindle  Spring,  near  Mechanicsburg, 
where  the  Cumberland  Valley  Electric  Passenger  Railway  Com- 
pany is  held  up  by  injunction  from  crossing  the  tracks  of  the  Dills- 
burg  branch  of  the  Cumberland  Valley  Railroad  Company,  on 
which  only  a  few  trains  are  operated;  and  still  another  case  is  re- 
ported at  the  crossing  of  the  Philadelphia  &  Reading  Railway 
Companys  tracks  at  Mount  I i oily  by  the  Carlisle  &  Mount  Holly 
Electric  Railway  Company.  The  people  depending  on  the  trolley 
lines  are  thus  put  to  great  inconvenience,  and  they  suffer  consider- 
able loss  of  time  because  of  this  dog-in-the-manger  policy  of  the 
steam  railroad  companies.  Grade  crossings  should  be  abolished 
or  obviated  wherever  it  is  possible  to  do  so  without  prohibitive 
cost  to  the  operating  companies.  That  is  admitted  by  all,  but  it 
should  also  be  remembered  that  the  steam  railroads  were  the  first 
to  make  grade  crossings,  and  they  still  operate  their  trains  across 
country  roads  as  well  as  city  and  village  streets  at  grade. 

The  steam  railway  managers  must  not  complain  if  their  policy 
reacts  and  brings  home  trouble  to  them,  because  of  the  agitation 
against  grade  crossings  which  they  started  for  the  purpose  of 
crippling  their  competitors.  It  is  a  dangerous  proceeding  to  ex- 
cite the  fears  of  the  public,  and  it  is  always  much  more  difficult  to 
check  or  suppress  a  movement  of  this  kind  than   it  is  to  incite  it. 


Piccadilly,  Charing  Cross,  the  Law  Courts,  Aldgate,  and  Cann  n 
Street. 

Thence  the  new  tube  goes  northeast  London  way,  with  stations 
at  the  Monument,  Bishopsgate  Street  Without,  Hackney  Road, 
Kingsland  Road,  Stamford  Road,  several  in  Highbury,  Stoke 
itfewington,  and  Wood  Palmer's  Green.  The  rejection  of  the 
Piccadilly  &  Charing  Cross  section  of  the  Yerkes  system  is  not 
serious,  so  that  if  the  new  Morgan  scheme  survives  the  House  of 
Commons,  there  will  practically  be  in  London  the  Yerkes  system, 
as  outlined  last  month,  and  the  new  scheme,  as  shown  herewith, 
which  it  will  be  seen  provides  for  a  tube  railway  along  the  Strand, 
Eleet  Street,  etc.,  into  and  through  the  city  to  the  northeast.  This 
will,  of  course,  conflict  with  the  District  Railway  on  the  embank- 
ment, and  has  been  strenuously  opposed,  but  so  far  as  the  Lords' 
committee  is  concerned,  without  effect. 

It  remains  to  be  said  that  the  City  &  South  London  Railway, 
which  now  has  a  tube  operating  from  Clapham  to  the  Angel  at 
Islington,  have  had  their  scheme  for  an  extension  of  their  system 
from  the  Angel  to  Emston  thrown  out  by  Lord  Ribblesdale's  com- 
mittee, which  appears  to  be  a  pity,  as  it  would  have  been  a  distinct 
convenience,  obviating  any  necessity  for  changing  carriages.  It 
should  also  be  said  that  the  extension  of  the  Charing  Cross,  Euston 
&  Hamstead  under  Hamstead  Heath  to  Boulders'  Green  (in  the 
Yerkes  group),  has  been  authorized  by  Lord  Ribblesdale's  com- 
mittee. 


The  London  Tubes. 


♦♦♦ 


The  battle  of  the  tubes  for  the  solution  of  the  London  transpor- 
tation problem  is  being  fought  and  decisions  have  just  been  ren- 
dered by  the  House  of  Lords'  committee  under  Lord  Windsor  and 
Lord  Ribblesdale.  We  published  recently  a  map  showing  the  pro- 
posed tubes  and  authorized  tubes,  of  what  has  come  to  be  called  the 
Yerkes  System,  which  includes  the  Metropolitan  District  Railway. 
Hardly  had  the  news  of  the  formation  of  the  Yerkes  Syndicate  be- 
come known,  when  another  equally  important  announcement  was 
made  of  another  vast  consolidation  of  interests,  namely,  the  London 
United  Electric  Railway  System  (tramways),  and  the  three  pro- 
posed new  tube  schemes,  the  North-East  London,  the  City  &  North- 
East  Suburban,  and  the  Piccadilly  and  City.  In 
this  latter  consolidation  appear  J.  Pierpont  Mor- 
gan, Arnold  Hills  and  J.  Clifton  Robinson, 
who  is  responsible  for  the  whole  success  of 
the  London  United  Tramways,  and  the  new  sys- 
tem is  now  known  as  the  Morgan  group.  The 
scheme  is  a  vast  and  comprehensive  one,  but  does 
not  really  conflict  with  the  Yerkes  scheme.  It  did 
conflict  with  the  Central  London  scheme,  however, 
for  power  for  a  continuation  of  their  present  tube 
southward  from  Shepherd's  Bush  to  Hammer- 
smith, and  then  eastward  to  the  city  again  by  way 
of  Piccadilly,  the  Strand,  etc.,  forming  at  last  a 
complete  circle  with  the  existing  portion.  This 
Central  London  scheme  has  been  finally  rejected 
by  the  committee,  though  further  consideration  will 
be  given  to  the  proposed  extension  from  the  Bank 
to  Liverpool  Street,  and  also  some  minor  exten- 
sions at  the  West  End  for  shunting  purposes.  The 
Piccadilly  and  Charing  Cross  section  of  the  Bromp- 
ton  and  Piccadilly  scheme  is  also  rejected,  which 
was  a  short  connecting  link  in  the  Yerkes  scheme. 
The  extension  of  the  London  United  Railways 
from  Addison  Road  via  Shepherd's  Bush  to  Ham- 
mersmith, has  also  been  rejected,  but  the  committee 
will  proceed  with  the  combined  scheme  presented 
by  the  London  United  Electric  Railways,  the  Picca- 
dilly &  City  Railway,  and  North-East  London  Rail- 
way (the  Morgan  group),  which  provides  for  a 
tube  railway  from  Hammersmith,  via  Hyde  Park 
Corner,  Piccadilly,  the  Strand,  the  City,  Stoke 
Newington,  and  Tottenham  to  Palmer's  Green,  also 
with  the  cross  line  between  Marble  Arch,  Sloane 
Street  and  Clapham  Junction. 

In  a  word,  all  this  really  means  that  the  Central 
London  scheme  for  a  southern  return  loop  has 
been  beaten  by  the  opposition  of  the  Yerkes  and  the 
Morgan  groups,  assisted  by  the  Metropolitan  Rail- 
way. As  we  have  already  illustrated  the 
Yerkes  system,  we  now  present  a  plan  of  the 
Morgan  group  of  railways,  from  which  it  will 
be  seen  that  it  covers  even  a  more  comprehensive  area  than  the 
Yerkes  system.  The  map  herewith  reproduced  from  The  London 
Electrician  shows  the  district  served  by  the  group.  As  will  be 
seen  the  Morgan  tube  line  will  cover  practically  the  line  desired 
by  the  Central  London  Railway,  and  from  Hammersmith  will  have 
stations  at  Sloane  Street,  Hyde  Park  Corner,  Albermarle  Street, 


London  Letter 


(From  Our  Regular  Correspondent.) 


It  is  a  pleasure  to  be  able  to  state  that  the  long-standing  dispute 
between  the  Edinburgh  Town  Council  and  the  Edinburgh  Tram- 
ways Company  has  now  been  settled.  It  will  be  remembered  tint 
the  company  agreed  to  pay  the  Town  Council  7  per  cent  per  annum 
for  the  total  expenditure  of  the  tramways  system,  which  is  put  at 
about  £1,250,000,  and  which  would  necessitate  an  annual  payment 
of  about  £87,000.  The  company  has  been  unable  to  meet  this 
large  sum  from  lack  of  revenue,  owing  to  the  incompleteness  of  the 


MAP  OF  PROPOSED  "  MORGAN  "  GROUP  OF   LONDON  RAILWAYS 


system.  It  has  now  been  decided  that  £75,000  shall  be  paid  this 
year,  and  that  this  sum  shall  be  increased  £2000  per  annum  until 
all  the  originally  intended  amount  is  paid  up.  This,  of  course,  will 
become  easier  for  the  company  as  the  trafffc  receipts  increase,  which 
they  are  steadily  doing. 

The  tramways  committee  of  the  Sheffield  Corporation  have  de- 
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voted  a  sum  of  £250  from  their  profits  toward  the  amount  re- 
quired for  the  provision  of  music  in  the  public  parks  and  open 
spaces  of  the  city  during  the  ensuing  season.  This  will  doubtless 
tend  to  increase  their  profits  by  creating  traffic.  The  Sheffield 
tramcars  now  run  from  Tinsley  on  the  Rotherham  boundaries  to 
Millhouses,  on  the  Derbyshire  side  of  the  city,  a  continuous  run 
of  six  miles  for  2^d.  There  are  three  stages,  two  of  a  penny  each 
and  one  of  a  halfpenny.  Railway  traffic  is  being  considerably 
affected,  and  fares  are  being  reduced  owing  to  the  competition. 

The  House  of  Commons  committee  has  unanimously  approved 
the  scheme  of  the  London  County  Council  for  tramways  on  the 
embankment  from  Waterloo  Bridge  to  Westminster,  with  pro- 
vision for  the  due  protection  of  the  District  Railway. 

The  scheme  has  been  most  bitterly  opposed,  not  only  by  District 
Railway,  but  by  many  who  thought  it  a  desecration  to  put  tram- 
cars  on  London's  most  ambitious  boulevard.  Still,  it  has  been  gen- 
erally conceded  that  tramways  on  the  embankment  would  relieve 
the  Strand  and  Fleet  Street,  and  most  people  think  now  that 
hitherto  not  sufficient  use  has  been  made  of  this  avenue  for  traffic. 

The  line  now  authorized  will  join  up  with  the  shallow  under- 
ground tramway  which  is  to  pass  beneath  the  new  thoroughfare 
from  the  Strand  to  Holborn,  and  will  doubtless  by  means  of  future 
bills  be  made  to  connect  by  means  of  the  bridges  with  the  tramway 
lines  on  the  south  side  of  the  river. 

The  seventh  annual  convention  of  the  Incorporated  Municipal 
Electrical  Association  will  be  held  in  London,  beginning  July  2 
and  closing  July  5.  The  following  is  a  list  of  papers  to  be  read  and 
discussed:  Wednesday,  July  2  (1),  Presidential  Address,  J.  H. 
Rider ;  (2)  Double  Current  Generators  and  Their  Application,  E. 
T.  Ruthven  Murray;  (3)  H.  T.  Continuous  Current  Systems,  A.  S. 
Barnard.  Thursday,  July  3  (1),  Steam  Turbines,  S.  E.  Fedden  ; 
(2)  The  Correct  Type  of  Engine  for  large  Generating  Stations, 
A.  A.  Day;  Friday,  July  4  (1),  Some  Notes  re  Earthing,  H.  Fara- 
day Proctor ;  (2)  Two  vs.  Three  Wire  Distribution,  J.  F.  C.  Snell. 

The  Stockport  Road  route  of  the  Manchester  Electric  Tram- 
ways is  now  ready  to  go  into  service,  and  will  serve  a  very  popu- 
lous district.  The  route  commences  at  St.  Mary's  Gate,  and  goes 
through  Ardwick,  Longsight,  Levenshulme,  Heaton  Norris  and 
on  to  the  boundary  of  Stockport.  Two  of  the  engines  of  the  new 
Stuart  Street  station  are  now  ready  for  service,  so  that  there  will 
be  ample  power  for  the  increases  which  are  rapidly  coming  into 
service.  In  the  recent  arbitration  between  the  Corporation  of 
Manchester  and  the  Manchester  Carriage  &  Tramways  Company, 
which  formerly  operated  the  tramways,  Sir  Frederick  Bramwell 
has  given  an  alternative  award,  leaving  the  decision  to  a  court  of 
law.  If,  he  states,  it  is  incumbent  upon  the  corporation  to  purchase 
all  the  horses,  rolling  stock,  etc.,  the  company  is  entitled  to 
£496,068;  on  the  other  hand,  if  the  corporation  is  bound  to  pur- 
chase only  a  sufficient  number  of  horses,  tramway  cars  and  depots 
to  work  the  lines,  the  award  would  be  £229,353. 

An  agreement  has  been  entered  into  between  the  Stockport 
Corporation,  Hyde  Corporation  and  the  Bredbury  and  Romiley 
Urban  District  Council,  and  the  Oldham,  Ashton  &  Hyde  Elec- 
tric Tramways,  Limited. 

The  agreement  is  that  Bredbury  shall  construct  tram  lines  from 
the  present  terminus  of  the  Stockport  Tramways  at  Woodley  to 
the  Hyde  boundary,  and  lease  the  same  to  Stockport  Corporation. 
The  Stockport  Corporation  will  provide  the  electric  equipment, 
the  Hyde  Corporations  to  construct  a  tramway  from  the  terminus 
of  the  company's  tramway  at  Gee  Cross  to  the  Bredbury  boundary 
to  connect  with  the  tramway  to  be  constructed  by  the  Bredbury 
Council,  and  the  Hyde  Corporation  to  provide  the  electrical 
equipment  for  that  portion  of  the  route.  The  Stockport  Cor- 
poration and  the  Tramway  Company  will  grant  running  powers 
over  each  line  to  each  authority.  The  Stockport  Corporation  will 
provide  a  service  of  cars  between  Stockport  and  the  Market  place, 
Hyde,  and  the  company  between  Hyde  and  the  Bredbury. 

The  Stockport  Corporation  and  the  company  are  each  to  charge 
the  full  authorized  fares  upon  the  tramways,  but  the  following 
through  fares  shall  be  charged:  Between  Lancashire  Bridge, 
Stockport  and  Hyde  Market  place,  4d.;  between  St.  Mark's 
Church,  Breabury  and  Hyde  Market  place,  2^d. ;  between  Lanca- 
shire Bridge,  Stockport  and  Woodley  Station,  2^d;  between 
Woodley  Station  and  Hyde  Market  place,  2d. 

The  undertaking  is  a  very  extensive  one,  and  will  open  up  com- 
munication with  the  towns  and  villages  named  above.  There  will 
be  a  through  route  of  about  seven  miles,  and  portions  of  the  work 
are  nearing  completion.  It  is  claimed  that  the  route  will  open  up 
districts  which  are  badly  in  need  of  improved  railway  facilities, 
and  will  therefore  be  of  considerable  importance. 

At  a  recent  meeting  the  Northampton  Town  Council  unani- 
mously voted  to  adopt  the  following  report,  recently  prepared 
by  the  tramways  committee: 

(1)  That  the  present  method  of  horse  traction  should  be  re- 


placed at  as  early  date  as  could  be  conveniently  managed  by 
electric  traction. 

(2)  That  the  overhead  trolley  system  should  be  adopted  over 
the  whole  existing  lines  and  the  proposed  extensions  under  the 
order  of  1901. 

(3)  That  it  would  be  inexpedient  to  attempt  to  make  use  of  the 
heat  to  be  obtained  from  the  consumption  of  the  town  refuse  for 
the  generation  of  electric  power  for  this  purpose.  The  estimated 
cost  is  about  £120,000. 

Mr.  J.  B.  Hamilton,  the  new  manager  of  the  Leeds  tramways, 
has  returned  from  a  five  weeks'  visit  to  the  United  States,  and  has 
formally  entered  upon  his  new  work. 

The  corporation  of  Chester  have  adopted  the  report  and  de- 
tailed plans  and  specifications  prepared  by  their  city  engineer  for 
the  conversion  of  the  present  t;amways  from  horse  to  electric 
traction,  -with  various  extensions.  The  work  will  be  carried  out 
on  the  overhead  trolley  system,  and  will  cost  about  £8,000. 

Lord  Stanmore's  Committee  of  the  House  of  Lords  has  passed 
the  preamble  of  the  Northumberland  Electric  Tramways  bill.  It 
empowers  the  promoters  to  construct  tramways  from  Morpeth  to 
Bedlington  (eight  miles  in  length),  Bebside  to  Blyth,  and  Ash- 
lingtem  to  Newbiggin  (three  miles).  The  company,  which  was 
established  in  1901,  has  already  obtained  some  powers  in  the  dis- 
trict. They  have  a  provisional  order  for  Blyth,  and  are  erecting 
a  generating  station  from  which  to  supply  electricity  in  that  town. 
They  have  also  provisional  orders  for  the  supply  of  electricity  in 
Morpeth,  Ashlington  and  Newbiggin. 

Wales  has  celebrated  two  important  events  during  the  past 
month,  the  one  the  formal  opening  of  the  new  corporation 
electric  tramways  at  Cardiff,  which  have  been  installed  under  the 
careful  supervision  of  Mr.  Arthur  Ellis,  borough  electrical  en- 
gineer and  manager,  and  the  other  the  laying  of  the  foundation 
stone  of  the  power  house  for  the  South  Wales  Electric  Distribu- 
tion Company  at  Pontypridd,  by  Sir  Frederick  Bramwell. 

There  are  now  in  Cardiff  nearly  eight  miles  of  absolutely  com- 
pleted route  on  which  electric  cars  can  run,  and  at  the  present 
moment  there  are  two  miles  and  a  quarter  under  construction. 
After  the  completion  of  Cathays  section  there  will  only  remain  the 
line  from  the  Hayes  Bridge  to  the  Pierhead,  and,  except  for  the 
railway  crossings  and  the  contract  work  under  the  Bute  Street 
Bridge,  this  is  almost  complete,  and  will  be  ready  for  traffic  next 
month. 

A  few  words  regarding  the  system  will  not  be  out  of  place.  The 
power  station  buildings  at  Roath  comprise  large  engine  and 
boiler  houses,  coal  bunkers  with  a  railway  siding  accessible  from 
the  Taff  ale  Railway,  and  a  complete  suite  of  offices  for  the  staff; 
in  the  engine  room  there  are  installed  at  present  four  vertical 
engines,  each  500  hp,  with  a  generator  coupled  direct  on  to  the 
shafts  of  each  engine.  There  is  also  an  80-km  generator,  to  be 
used  for  charging  the  battery  of  accumulators,  which  is  installed 
at  the  power  station,  for  lighting  purposes  when  the  engines  are 
shut  down. 

In  addition  to  the  plant  mentioned,  there  are  at  present  on 
order  two  large  engines  and  generators  of  1600  hp  each,  and  when 
these  are  installed  the  power  station  at  Roath,  besides  supplying 
current  for  tramway  purposes,  will  be  in  a  position  to  supply  cur- 
rent for  electric  lighting  and  power  to  private  consumers,  the 
corporation  having  already  entered  into  an  agreement  for  the 
supply  of  a  large  amount  of  power  to  the  Mount  Stuart  Dry 
Dock  Company  and  to  several  other  firms  in  the  docks. 

The  South  Wales  Electric  Power  Distributing  Company  are 
erecting  three  large  generating  stations,  viz.:  at  Pontypridd, 
Neath  and  Cwmbran,  and  a  smaller  one  at  Bridgend.  The  Ponty- 
pridd station  will  consist  of  a  building  258  ft.  in  length,  146  ft.  in 
width,  and  55  ft.  in  height;  but  that  is  only  the  first  instalment  of 
what  it  will  be  when  completed  as  designed.  It  will  then  measure 
760  ft.  in  length  and  277  ft.  in  width,  and  will  be  the  second  largest 
electric  power  station  in  the  world. 

At  the  luncheon,  which  followed  the  ceremony,  Sir  Frederick 
said:  "Here  in  South  Wales  they  proposed  to  give  electrical 
energy  for  all  possible  purposes — motive  power  for  the  factory,  for 
the  tramway,  and  for  the  railway,  lighting  for  all  purposes,  elec- 
trical chemical,  electrical  thermal,  and  in  fact,  for  all  things  to 
which  electricity  could  be  applied.  And  all  this  would  be  offered  in 
the  most  economical  manner,  taken  to  them  without  dust  or  ashes 
or  smoke  to  spoil  their  beautiful  valleys.  Their  chairman  looked 
forward  to  the  time  when  they  would  be  able  to  'Marconi'  power 
as  now  they  did  the  telegraph.  They  had  commenced  their  pro- 
ceedings that  day  with  a  religious  service.  He  thought  that  that 
was  appropriate.  It  was  quite  true  that  the  affairs  of  the  com- 
pany would  be  run  for  the  sake  of  gaining  profit,  and  they  might 
remember  that  the  laborer  was  worthy  of  his  hire.  But  they 
might  also  remember  that  one  effect  of  the  undertaking  would 
be  to  save  fuel,  and  to  him  fuel  was  sacred."  A.  C.  S, 
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An  Analysis  of  a  High-Speed  Schedule 


A  study  of  the  schedule  new  being  operated  on  the  Albany  & 
Hudson  Railway  brings  forward  some  interesting  deductions  in 
inter-urban  schedule  speed.  This  road  was  thoroughly  described  in 
the  Street  Railway  Journal  of  Feb.  2,  1901,  and  is  one  of  the 
few  Eastern  third-rail  installations  for  long-distance  service. 

At  present  there  are  twelve  regular  passenger  trains  daily  in  each 
direction  between  Albany  and  Hudson,  and  ten  on  Sundays,  each 
way.  The  quickest  time  is  made  by  Train  38,  leaving  Albany  11.30 
p.  m.  and  reaching  Hudson  at  1.10  a.  m.,  or  100  minutes  running 
time,  the  schedule  speed  being  22.3  miles  per  hour.  An  analysis  of 
the  run  of  this  train,  with  station  distances  and  speeds,  is  shown 
in  the  following : 


Albany  to  Hudson,  Train  No.  38 


Stations. 

Miles 
Between 

Miles 
from 
A  lbany 

Minutes 

from 
Albany 

Speed 
M.p.  hr. 

from 
Albany 

Net 
Time 
Minutes 

Net  Av. 

Speed 
M.  P.  H. 

Albany  to 

Rensselaer  

1.1 

1.1 

12 

55 

12 

5.5 

Clinton  Heights  

1.7 

2.8 

18 

9.35 

6 

17.0 

E.  Greenbush   

2.8 

5.6 

26 

12.9 

8 

21.0 

E.  Schodock  

3.8 

9.4 

34 

16.6 

8 

28.5 

Sidwig  

3.1 

12.5 

41) 

18  75 

6 

31.0 

Nassau  

.8 

13.3 

42 

19.0 

24.0 

No.  Chatham  

3.2 

16.5 

48 

20.6 

6 

32.0 

1.5 

18. 

52 

20.8 

4 

22.5 

Riverville   -  

1.7 

19.7 

56 

21.1 

4 

25.5 

Valatie  _  

2.2 

21.9 

61 

21.6 

5 

26.4 

1.4 

23.3 

64 

21.8 

3 

28.0 

Sunnyside  

2.2 

25.5 

68 

22.5 

4 

33.0 

Stuyvesant  Falls   

1.4 

26.9 

72 

22  4 

4 

21  0 

1.9 

28.8 

76 

227 

4 

28.5 

Stockport  Centre  ...   

1.4 

30.2 

81 

22.4 

5 

16.8 

Stottville  

2.1 

32.3 

85 

22.8 

4 

31.5 

Hudson  Car  House  

-3.0 

35.3 

90 

23.5 

5 

36.0 

.4 

35.7 

91 

23.6 

1 

24.0 

Hudson  

1.5 

37.2 

100 

22.3 

9 

10.0 

The  car  equipment  for  fast  service  is  composed  of  four  G.  E. 
73  (75  hp)  motors,  geared  to  reach  a  maximum  speed  of  over 
51  miles  per  hour.  Thus  a  high  schedule  speed  is  obtained  be- 
tween many  of  the  stations,  one  of  the  quickest  runs  being  be- 
tween Kinderhook  and  Sunnyside,  2.2  miles  in  4  minutes.  33  m.  p.  h., 
and  the  highest  schedule  speed  of  all,  36  in.  p.  h.  between  Stott- 
ville and  Hudson  Car  House,  3  miles  in  5  minutes.  Out  of  nine- 
teen runs  on  the  time  card,  five  range  above  30  m.  p.  h.  in  schedule 
speed,  ten  above  25  m.  p.  h.,  fifteen  above  20  m.  p.  h.,  and  but  two 
below  15  m.  p.  h. 

On  single  track  all  trains  are  obliged  to  wait  indefinitely  at 
designated  meeting  points  for  opposing  trains  of  the  same  class,  ex- 
cept in  case  of  special  orders,  opposing  trains  being  governed  ac- 
cordingly. In  addition  to  the  regular  time  card  stops  all  trains 
are  obliged  to  stop  on  signal  at  Station  "17",  Hillview,  Onder- 
donk's,  Elliot's  Crossing,  Schadock  Centre,  Rovve's,  East  Schadock 
(Albany  Avenue),  Howard's  Rock  Cut,  Best's,  Nassau  Lake, 
Sweet's,  Maple  Avenue,  Kinderhook  Lake,  Kilmer's,  White  Wings, 
Loom  Works,  Hudson,  and  Hudson  waiting-room.  While  running 
through  city  streets  motormen  are  obliged  to  keep  the  front  vesti- 
bule window  down  and  rigidly  hold  their  car  speed  to  the  town 
regulations.  Between  Albany  and  Rensselaer  the  cars  operate  over 
the  tracks  of  the  United  Traction  Company.  No  train  can  leave 
the  Hudson  car  house  without  special  orders  or  a  clearance  card. 
The  highest  schedule  speed  for  the  greatest  distance  from  Albany 
occurs  between  Albany  and  Coe's  Spring,  24  miles  in  91  minutes, 
average  speed,  including  stops,  being  33.6  m.  p.  h.  The  effect  of  the 
slow  speed  across  the  Hudson  River  from  Albany  to  Rensselaer  is 
put  in  the  schedule  as  far  south  as  Nassau,  13.3  miles  from  Albany, 
and  42  minutes  out.  There  are  five  regular  meeting  points  between 
Albany  and  Hudson,  an  average  of  one  about  every  "]l/2  miles,  no 
train  meets  more  than  four  others  on  the  run.  "Slow"  signs  exist 
for  all  trains  at  White  Wings  and  Wild's  hill  curve,  north  of 
Valatie.  Speed  at  Albany  Avenue,  Valatie,  is  4  m.  p.  h.,  and  all 
southbound  trains  are  obliged  .to  slow  at  the  Stottville  Highway. 
Standard  clocks  are  located  at  the  superintendent's  office  in 
Rensselaer  and  in  the  Hudson  car  house.  The  speed  possibili- 
ties of  this  road  are  most  suggestive  to  managers  who  are  consid- 
ering the  conversion  of  branch  lines  from  steam  to  electric  power. 

—  *++  

Accident  Frauds  in  Philadelphia 


The  persistency  with  which  fraudulent  accident  operators  keep 
at  work  in  Philadelphia  is  remarkable.  Two  or  three  organized 
gangs  in  this  most  amazing  form  of  swindling  were  run  down  by 
the  claim  department  of  the  Union  Traction  Company  in  July, 
1901,  and  although  the  punishment  meted  oul  in  ihese  cases 
was  considered  sufficient  to  dampen  the  ardor  of  the  hardest  of 


these  miscreants,  the  company's  agents  have  since  that  time  had 
to  deal  with  many  similar  cases.  The  most  recent  of  the  cases 
against  these  accident  fakirs  is  that  in  which  four  women  have 
been  run  down,  indictments  being  returned  in  twenty-three  bills 
of  conspiracy  to  defraud  the  company.  Each  of  the  prisoners  was 
sentenced  to  serve  two  years  in  the  county  prison.  The  defend- 
ants in  the  case,  under  various  assumed  names,  had  collected  sums 
of  money  ranging  from  $5  to  $70  by  claiming  that  they  had  been 
injured  while  riding  in  the  cars  of  the  company.  The  frauds  had 
been  going  on  for  some  time,  and  more  than  twenty  claims, 
amounting  to  about  $700,  had  been  collected.  In  one  of  the  cases 
it  was  shown  that  the  eleven-year-old  daughter  of  one  of  the  de- 
fendants had  been  instructed  by  her  mother  to  throw  herself  on 
the  floor  of  a  car,  and  in  doing  so  the  child  broke  her  arm.  Judge 
Arnold,  before  whom  the  cases  were  tried,  said  that  there  were 
so  many  false  claims  presented  against  the  traction  company  and 
outrageous  damages  awarded  that  the  corporation  found  it  cheaper 
to  settle  the  claims  for  such  amounts  as  it  saw  fit.  "It  appears 
that  the  result  of  this  action,"  the  judge  said,  "has  been  to  create 
this  class  of  people.  One  evil  begets  another.  Here  are  a  lot  of 
women  who  have  made  it  a  business  of  manufacturing  false  claims, 
committing  perjury,  and  also  bringing  their  children  to  do  it.  If 
I  were  to  give  them  the  full  penalty  of  the  law,  I  could  put  some 
of  them  in  prison  for  30  years.  I  will  not  do  that,  but  give  them 
the  full  penalty  on  one  bill." 

 ♦>«  

Efectric  Railways  and  New  York  Suburban  Property 


The  influence  of  the  electric  railway  upon  the  value  of  real  es- 
tate, especially  in  suburban  districts,  is  clearly  indicated  by  the 
activity  that  is  already  apparent  along  the  proposed  Portchester 
line,  as  well  as  the  extensions  of  the  present  street  railway  and 
suburban  service  to  the  north  of  Manhattan.  The  Union  Railway, 
organized  in  1892,  which  operates  a  network  of  trolley  lines,  un- 
doubtedly assisted  in  the  development  of  The  Bronx,  but  its  im- 
portance was  chiefly  as  a  feeder  to  the  elevated  road  and  in  facili- 
tating local  travel.  That  the  elevated  railway  has  been  the  dom- 
inating factor  in  transportation  is  shown  by  the  fact  that  the  bulk 
of  the  real  estate  movement  has  been  confined  to  a  strip  of  land 
extending  outward  half  a  mile — a  comfortable  walking  distance — 
from  Third  Avenue.  This  strip,  owing  to  superior  transportation 
facilities,  is  virtually  a  projection  of  Manhattan,  and  the  new  build- 
ings erected  there  for  several  years  have  been  mostly  five-story 
flats,  elevator  apartments  and  tenements.  The  completion  of  the 
equipment  of  the  Manhattan  electrically  will  doubtless  result  111 
greatly  benefiting  this  section.  The  connection  of  the  trolley 
lines  in  Jerome  Avenue  with  the  Eighth  Avenue  trolley  at  Cen- 
tral avenue  and  the  Manhattan  elevated  at  155th  Street  will  open 
up  for  development  a  large  section  which  has  remained  isolated 
and  unimproved.  The  section  through  which  Jerome  Avenue 
runs  forms  a  valley  separated  on  the  east  and  the  west  from  the 
rest  of  The  Bronx  by  parallel  ridges.  The  natural  outlet  of  the 
valley  is  at  Central  Bridge,  but  the  absence  of  transportation 
across  the  bridge  has  acted  as  a  barrier  to  traffic  between  the  val- 
ley and  Manhattan.  The  opening  of  the  bridge  to  the  Jerome 
Avenue  trolley  will  immediately  make  large  tracts  of  comparative- 
ly inexpensive  land  available  for  improvements. 

It  is,  however,  upon  the  building  of  the  Rapid  Transit  subway 
and  the  Portchester  line  that  the  present  boom  in  real  estate  north 
of  Harlem  is  depending.  An  important  result  of  the  construc- 
tion of  the  Portchester  Railroad  will  be  the  opening  up  of  that 
part  of  The  Bronx  which  lies  east  of  the  Bronx  River.  This  part 
was  annexed  in  1897,  but  owing  to  its  isolation  and  the  absence 
of  an  authoritative  street  plan  it  has  remained  practically  un- 
touched by  building  improvements.  Both  these  obstacles  are 
now  about  to  be  removed,  and  the  easterly  half  of  the  borough 
will  then  be  in  a  position  similar  to  that  which  stimulated  building 
in  the  westerly  half  in  the  '90s.  The  building  of  the  New  York 
&  Portchester  four-track  electric  railway  from  a  point  near  the 
Harlem  River,  at  Willis  Avenue  and  I32d  Street,  northeasterly 
through  Fordham,  Williamsbridge,  Mount  Vernon,  New  Rochelle 
and  other  municipalities  in  Westchester  County,  to  a  point  on  the 
boundary  line  between  the  States  of  New  York  and  Connecti- 
cut, north  of  the  village  of  Portchester,  a  distance  of  about  twenty- 
fine  miles,  will  bring  that  entire  district  within  easy  reach  of  New 
York,  as  it  is  proposed  to  run  398  trains  daily,  and  the  schedule 
time  for  a  trip  between  Portchester  and  City  Hall,  Manhattan,  is 
54  minutes.  The  opening  up  of  this  line  will  doubtless  mark  the 
greatest  building  boom  that  has  ever  been  known  in  the  vicinity  of 
New  York.  A  branch  about  two  miles  long  is  proposed  to  Clas- 
son's  Point,  on  Long  Island  Sound,  and  other  extensions  are  con- 
templated. It  is  also  proposed  to  establish  a  complete  network  of 
feeders  throughout  this  district. 
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A  Large  Shipment  of  Open  Cars 

The  interesting  engraving  presented  with  this  article  shows  a 
train  recently  loaded  by  the  John  Stephenson  Company,  Elizabeth, 
N.  J.,  with  open  cars  for  the  Brooklyn  Heights  Railroad  Company. 
The  photograph,  from  which  the  engraving  has  been  made,  was 
taken  just  as  the  Stephenson  switching  engine  was  ready  to  take 
the  train  from  the  yard. 

The  open  cars  are  a  part  of  an  order  for  one  hundred.  Most  of 
them  have  been  delivered,  there  being  only  twenty-five  remaining 
to  be  shipped.  They  are  all  of  the  Brooklyn  Heights  standard 
thirteen-bench  type,  measuring  36  ft.  11  ins.  over  all.  They  are  6 
ft.  ~l/4  ins.  wide  at  the  sills.  The  floor  framing  is  of  unusual 
strength,  being  of  white  oak,  with  yellow  pine  side  sills,  plated  with 
steel.  The  inside  finish  is  of  ash,  with  a  three-ply  quartered  oak 
headlining.  The  glass  in  the  monitor  and  over  the  bulkhead  win- 
dows is  double  thick  imitation  bevel.  Each  bulkhead  has  the  usual 
drop  sash.  There  are  twenty  side  and  6  end  curtains  mounted  on 
spring  rollers. 

The  Stephenson  patent  seat  end  panel  is  used,  by  which  the 
curtain  is  permitted  to  come  all  the  way  to  the  floor.  These 
panels  are  so  beveled  and  rounded  that  there  is  no  danger  of 
catching  the  curtain,  which  is  carried  well  out  from  the  end  of  the 
seat.  The  shape  of  the  panels  gives  a  wide,  easy  entrance,  and  the 
passenger  is  not  liable  to  strike  his  person  nor  catch  his  clothing.  The 
pockets  and  attachments  are  of  such  a  shape  that  the  posts  receive 
a  very  strong  support.  Box  pattern  destination  signs  are  placed 
at  the  forward  right-hand  corner  of  the  bonnet,  just  under  the  bow. 
This  is  the  standard  location  for  signs  on  the  Brooklyn  Heights 
lines,  and  is,  perhaps,  the  best  that  has  yet  been  suggested  for  this 
form  of  sign.    The  cars  are  of  a  type  which  has  been  found  ad- 


at  all  the  car  houses  of  the  company.  It  is  addressed  to  John 
Murphy,  general  superintendent,  and  reads:  "You  are  authorized 
to  adjust  the  wages  of  conductors  and  motormen  for  platform 
labor  on  the  following  scale :  Up  to  one  year,  20  cents  per  hour ; 
one  to  two  years,  21  cents  per  hour ;  two  to  three  years,  22  cents 
per  hour ;  three  years  and  over,  23  cents  per  hour. 

"To  inaugurate  the  accident  premium  system,  the  management  is 
willing  to  pay  the  following  premiums  for  the  prevention  of  acci- 
dents :  On  December  1  a  premium  of  1  cent  per  hour,  platform 
time,  will  be  paid  to  all  trainmen  who  are  then  in  the  service,  and 
who  have  had  no  accidents  for  which  the  company  has  been  re- 
quired to  pay  during  the  intervening  period.  In  case  the  total 
amount  paid  for  any  one  man's  accident  is  less  than  the  amount  of 
his  possible  premium,  he  is  to  receive  the  difference. 

"It  is  to  be  understood  that  this  system  is  to  be  an  experiment 
for  the  term  of  six  months,  beginning  June  1  and  ending  Dec.  I, 
with,  no  contract  binding  the  company  to  its  continuance,  if  for  any 
reason  it  should  prove  ineffectual." 


New  Equipment  for  the   Pittsburgh,   McKeesport  & 
Connellsville  Street  Railway 


The  Pittsburgh,  McKeesport  &  Connellsville  Street  Railway 
Company  has  placed  contracts  with  the  Westinghouse  Electric  & 
Manufacturing  Company  and  Westinghouse,  Church,  Kerr  & 
Company  for  the  equipment  which  will  double  the  capacity  of  its 
power  plant  now  being  built  at  New  Haven.  The  contracts  for 
power  equipment  placed  will  swell  the  expenditure  for  power  fa- 
cilities to  $1,000,000.  The  orders  placed  are  for  three  1500-bp  West- 
inghouse turbines  and  three  1000-kw  Westinghouse  generators. 


A  LARGE  SINGLE  SHIPMENT  OF  OPEN  CARS 


mirably  suited  to  handling  the  heavy  summer  traffic  of  Brooklyn, 
including  the  large  crowds  at  the  surrounding  summer  resorts 
and  amusement  parks. 


Strike  at  Providence 


The  employees  of  the  United  Traction  &  Electric  Company,  of 
Providence,  R.  I.,  went  on  strike  June  4.  The  strike  resulted 
from  the  passage  at  the  last  session  of  the  Legislature  of  a  law  com- 
pelling street  railway  companies  to  limit  the  hours  of  labor  to  10 
hours,  the  work  to  be  done  within  12  consecutive  hours.  The 
law  became  operative  on  June  3,  but  the  company  posted  notices 
to  the  effect  that  the  law  was  unconstitutional  and  that  it  did  not 
intend  to  change  its  schedule.  Such  of  its  employees  as  desired 
to  work  only  10  hours  could  do  so,  but  the  company  promised  to 
protect  those  who  desired  to  continue  as  they  have  been.  For  the 
first  few  days  the  company  was  able  to  run  only  half  of  its  cars,, 
but  is  now  operating  on  regular  schedule.  The  lawless  element 
has  been  at  work,  and  considerable  damage  has  been  done  to  the 
company's  property. 



Increase  in  Wages  at  Pittsburgh 

The  Pittsburgh  Railways  Company  has  advanced  the  wages  of 
3000  motormen  and  conductors.  The  general  advance  is  one  cent 
an  hour;  in  addition  the  company  will  pay  a  premium  to  the  em- 
ployees who  have  no  accidents  through  their  own  fault  recorded 
against  them.    The  official  notice  of  the  wage  advance  was  posted 


The  company  had,  months  ago,  contracted  for  three  1500-hp  engines. 
These  are  to  be  supplied  by  the  Allis-Chalmers  Company,  of  Mil- 
waukee, and  are  to  be  of  the  vertical  compound  condensing  type. 
In  the  original  power  plant  equipment  order  there  were  three 
1000-kw  Westinghouse  generators,  and  these  will  be  delivered  in 
about  six  weeks,  when  the  engines  are  also  expected  to  be  deliv- 
ered. Within  90  days  it  is  said  that  cars  will  be  speeding  over  the 
coke  belt  system  of  the  company,  and  in  a  year  they  will  be  coming 
into  Pittsburgh  over  the  lines  of  the  Monongahela  Street  Railway 
Company,  now  controlled  by  the  Pittsburgh  Railways  Company. 



Keeping  Shop  Floors  Clean 

Every  master  mechanic  has  experienced  difficulties  in  keeping 
clean  the  floors  of  repair  shops  and  power  houses  where  repairs 
are  being  carried  on.  There  is  inevitably  enough  grease  and 
oil  on  motors  and  parts  that  are  being  taken  out  for  repairs,  so 
that  it  becomes  somewhat  tramped  over  the  floors,  even  when  the 
greatest  care  is  exercised  in  keeping  them  in  a  clean  and  neat 
condition.  In  the  South  Side  Elevated  Railroad  shops  of  Chi- 
cago it  has  been  found  that  the  use  of  lime  aids  in  cleaning  up  the 
shop  floors  and  in  keeping  them  in.  good  condition.  This  lime  is 
simply  swept  over  the  floor  every  day,  in  addition  to  the  regular 
cleaning.  Very  little  remains  on  the  floor  after  the  sweeping,  but 
it  is  sufficient  to  counteract  the  effect  of  the  oil  and  grease,  and 
to  make  it  easy  at  the  beginning  of  each  day  to  clean  up  what  has 
fallen  the  previous  day,  as  well  as  to  improve  the  appearance  of  the 
floor.' 
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Fuel  Oil  in  Railway  Power  Stations 


The  announcement  that  the  Interborough  Rapid  Transit  Com- 
pany, which  is  to  operate  the  subway  system  in  Manhattan,  is  con- 
sidering the  advisability  of  providing  for  the  use  of  fuel  oil  in  its 
power  plant  at  Fifty-ninth  Street  and  Eleventh  and  Twelfth  Ave- 
nues will  not  be  surprising  to  those  who  have  given  special  atten- 
tion to  the  advancement  that  has  been  made  in  this  line.  At  the 
present  time  two  important  problems  remain  unsolved,  so  far  as 
the  use  of  oil  is  concerned  in  large  stations  at  considerable  dis- 
tance from  the  Texas  wells.  First  of  all,  satisfactory  assurance 
must  be  given  the  managers  of  these  plants  that  a  sufficiently 
large  continuous  supply  can  be  had  before  the  adoption  of  oil  for 
fuel  will  be  considered,  and,  secondly,  it  must  be  demonstrated  that 
the  change  will  not  involve  an  additional  expense  to  the  operating 
company.  In  the  case  of  the  subway  system  it  has  been  esti- 
mated that  a  material  saving  can  be  effected  by  the  use  of  oil,  but 
the  management  of  the  Interborough  Company  is  not  yet  satis- 
fied that  the  oil  companies  can  be  depended  upon  for  a  satisfac- 
tory supply. 

No  doubt,  the  strike  in  the  anthracite  coal  region  and  the  con- 
sequent scarcity  of  hard  coal  have  brought  the  subject  of  fuel  into 
prominence  at  this  time,  and  the  advisability  of  making  some  pro- 
vision for  the  use  of  oil  in  the  case  of  a  continuation  or  a  recur- 
rence of  the  present  labor  troubles  is  generally  conceded,  but  it 
is  pointed  out  that  the  operation  of  a  plant  like  that  which  will 
supply  current  for  the  subway  system  would  require  a  very  large 
amount  of  oil,  and  it  would,  of  course,  be  necessary  for  the  man- 
agement to  be  convinced  that  it  could  procure  an  almost  unlimited 
supply  before  it  would  seriously  consider  any  proposition  to  use 
this  form  of  fuel. 

Satisfactory  reports  have  been  received  by  the  Interurban  Com- 
pany upon  the  performance  of  several  plants  in  which  crude  oil 
is  used,  but  in  none  of  these  are  the  conditions  of  operation  sim- 
ilar to  the  demands  of  the  subway  system. 

During  the  last  few  months  several  interesting  contributions 
have  been  made  to  the  literature  of  this  subject,  and  further  ex- 
perimental work  is  being  carried  on.  It  is  to  be  regretted  that 
most  of  the  information  available  is  furnished  by  comparatively 
small  plants,  and  these  are  for  the  most  part  located  in  places  near 
the  oil  wells,  so  that  comparatively  few  Northern  and  Eastern  en- 
gineers have  had  an  opportunity  to  study  the  problem  in  its  com- 
mercial aspect.  Mr.  Reed's  paper  before  the  Southwestern  Gas, 
Electric  and  Street  Railway  Association  at  San  Antonio,  Texas, 
which  was  published  in  the  Street  Railway  Journal  for  May 

10,  described  the  system  installed  at  Houston,  and  presented  some- 
very  interesting  data.  Mr.  Bitgood's  contribution  v.t  the  same 
meeting  was  very  encouraging  to  those  who  favor  the  use  of  oil. 
Now  additional  data  along  the  same  lines  is  furnished  by  Messrs. 
Warren  and  Edgar  in  their  discussion  of  this  topic  before  the 
National  Electric  Light  Association  at  the  Cincinnati  convention. 
Mr.  Warren  describes  the  plant  of  the  Los  Angeles  Electric  Com- 
pany, and  Mr.  Edgar  relates  the  experience  of  the  El  Paso  Com- 
pany with  a  similar  installation. 

The  method  of  handling  liquid  fuel  at  the  generating  station  of 
the  Los  Angeles  Electric  Company  is  described  by  Mr.  Warren 
as  follows:  The  fuel  is  pumped  from  the  main  storage  tank  to  the 
furnace  supply  tr^y  of  100-barrel  capacity.  In  this  tank  the  oil 
is  heated  to  80  de;s.  F.  It  then  passes  to  a  pair  of  small  duplex 
steam  pumps  which  give  it  20  pounds  gage  pressure.  The  oil 
then  traverses  pipes  within  the  breeching  of  the  boilers,  which 
heats  it  to  190  degs.  F.,  then  on  to  the  burners.  The  burner  is  of 
the  spray  type,  using  steam  as  the  medium  of  spraying  the  oil. 
These  burners  consist  of  two  circular  disks,  one  and  one-half 
inches  in  diameter,   slotted  and  arranged  in  such  manner  that  the 

011,  fed  by  separate  pipe  to  the  lip  of  the  upper  disk,  meets  the 
steam  at  its  orifice  just  under  this  lip.  This  steam  forms  a  fan- 
tail  spray  which  breaks  up  the  oil  into  particles  sufficiently  small 
to  ignite  immediately  by  the  heat  of  the  brick  lining  of  the  fur- 
nace and  the  layer  of  bricks  upon  the  grate  bars.  Each  one  of 
these  burners  has  an  evaporation  efficiency  of  3000  barrels  of 
water  per  hour  at  190  degs.  F.  The  sound  of  combus- 
tion produced  by  these  burners  is  comparatively  soft.  The  flame 
fills  the  furnace  box,  covering  the  entire  furnace-box  sheets  of  the 
boiler.  This  gives  active  heat  to  all  of  the  evaporative  service  of 
the  fire  sheets  without  unduly  heating  any  one  particular  portion, 
and  insures  perfect  combustion. 

A  high-temperature  thermometer  in  the  smokestack  is  as  neces- 
sary as  a  water-gage  glass  on  a  boiler,  for  by  the  thermometer 
only  can  the  fireman  graduate  the  amount  of  air  necessary  for 
perfect  combustion.  As  a  test  of  this,  the  fireman  can  raise  the 
temperature  of  the  gases  in  the  stack  from  450  degs.  to  600  degs. 
F.  by  closing  the  ash-pit  doors  one  inch.  By  the  use  of  the  ther- 
mometer the  fireman  can  so   regulate   the   burners  under  each 


boiler  that  it  will  do  its  proportionate  amount  of  work.  This  is 
very  essential  in  plants  working  many  boilers  set  in  batteries.  It 
is  an  important  point  that  the  evaporative  efficiency  of  the  burners 
should  be  kept  as  high  as  possible;  that  is,  the  burner  that  con- 
sumes 5  per  cent,  of  the  steam  which  it  evaporates  should  not  be 
allowed  to  consume  20  per  cent.,  which  it  might  do  if  not  ju- 
diciously controlled. 

In  considering  the  comparative  storage  area  required  for  coal 
and  for  the  equivalent  amount  of  oil,  taking  yard  storage  as  a 
basis,  40  per  cent,  less  area  is  required  where  oil  is  used,  and  50 
per  cent,  less  floor  area  in  front  of  the  boilers.  In  economy  of 
handling,  the  complement  of  boiler-room  help  is  reduced  fully  50 
per  cent.,  and  the  transportation  of  ashes  is  entirely  eliminated. 

Mr.  Warren  states  as  a  result  of  his  experience  that  the  use  of 
liquid  fuel  reduces  the  deterioration  of  steam-generating  appara- 
tus 25  per  cent.  This  is  effected  by  the  even  fire  of  fuel  oil,  there 
being  no  undue  strains  on  the  fire  sheets,  caused  by  the  frequent 
opening  and  closing  of  fire  doors,  as  in  the  use  of  coal.  The  ab- 
sence of  large  amounts  of  sulphur  in  oil  prevents  those  chemical 
combinations  which  so  rapidly  corrode  the  tube  ends.  Ashes, 
lodging  in  obscure  places  and  inaccessible  corners  of  the  boiler, 
.absorb  moisture  and  form  a  strong  chemical  affinity  for  the  parts 
of  sheets  with  which  they  come  in  contact,  causing  rapid  corro- 
sion. 

As  to  the  reduction  in  repair  account,  the  cost  of  renewing  the 
lining  of  furnaces,  renewing  grate  bars,  bridge  walls,  back  arches, 
etc.,  is  reduced  80  per  cent,  by  the  use  of  liquid  fuel. 

In  the  reduction  of  the  sundries  account,  the  items  of  coal 
scoops,  slice  bars,  hoes,  firing  irons,  tube  scrapers,  wheel-barrows; 
water  hose,  steel  brooms,  wood  for  starting  fires,  etc.,  are  .entirely 
wiped  out  when  liquid  fuel  is  used,  and  there  is  an  additional  sav- 
ing of  75  per  cent,  in  the  cost  of  keeping  the  station  itself  clean. 

Mr.  Edgar  in  his  paper  emphasizes  the  point  that  in  some  place:, 
fuel  oil  is  burned,  not  because  it  is  cheaper,  but  because  of  its 
many  advantages  over  coal.  Fuel  oil  increases  the  capacity  of  the 
boilers  slightly  and  the  capacity  of  the  chimney  about  30  per  cent., 
and  it  decreases  the  cost  in  the  fire  room,  as  has  already  been 
pointed  out  by  Mr.  Warren. 



Reported  Change  in  Control  ol  the  Stanley  Company 


The  report  is  again  circulated  that  the  Whitney-Widener- 
Elkins  syndicate  has  about  completed  negotiations  for  taking  over 
the  Stanley  Electric  Manufacturing  Company,  of  Pittsfield,  Mass. 
The  following  extracts  are  made  from  a  long  article  that  ap- 
peared in  the  New  York  Tribune  of  June  10:  "It  was  ascertained 
by  the  Tribune  yesterday  (June  9)  that  the  control  of  the  Stan- 
ley Company  had  been  taken  over  by  Wm.  C.  Whitney,  Thos  F. 
Ryan.  Thos.  Dolan,  Wm.  L.  Elkins  and  P.  A.  B.  Widener,  and 
that  the  company's  plant  at  Pittsfield,  Mass..  was  to  be  increased 
to  about  six  times  its  present  size  within  a  few  months.  *  *  * 
Mr.  Whitney  and  Mr.  Ryan  went  to  Pittsfield  on  May  1  and  in- 
spected the  plant  there,  to  see  if  it  could  be  extended  sufficiently 
to  manufacture  all  the  electrical  supplies  needed  by  the  companies 
which  they  and  their  associates  in  Philadelphia  control.  They 
were  accompanied  on  the  tour  of  inspection  by  Harry  Payne  Whit- 
ney and  by  H.  H.  Vreeland  and  M.  G.  Starrett.  president  and 
chief  engineer,  respectively,  of  the  Metropolitan  Street  Railway 
Company.  They  were  received  by  Dr.  F.  A.  C.  Perrine,  presi- 
dent of  the  company,  and  conducted  through  the  plant,  and  they 
looked  over  the  site  for  the  proposed  extension  of  the  plant.  Ar- 
rangements for  the  acquirement  of  an  interest  in  the  Stanley  Com- 
pany, for  an  extension  of  the  Pittsfield  plant  and  for  the  manufac- 
ture of  the  electrical  supplies  needed  by  the  companies  controlled 
by  Mr.  Whitney  and  his  associates,  were  made  quietly  since  the 
inspection  of  the  plant.  Work  on  new  buildings  lor  the  plant  is 
already  in  progress.  It  is  expected  that  before  the  end  of  the 
summer  the  capacity  of  the  plant  will  be  increased  sixfold." 

 ♦♦♦  

Telephones  on  Fast  Trains 

The  new  "Twentieth  Century  Limited,"  which  will  be  started  by 
the  New  York  Central  &  Hudson  River  Railroad  on  June 
15  to  make  trips  between  New  York'  and  Chicago  in  20  hours,  is 
to  be  equipped  with  a  telephonic  service  that  will  give  passengers 
instantaneous  communication  with  each  station  at  which  the  train 
will  stop.  Telephone  transmitters  and  receivers  are  being  erected 
close  to  the  Central's  tracks  at  Albany,  Syracuse,  Rochester  and 
other  stations,  and  a  special  telegraph  wire  will  be  set  apart  for 
quick  telephone  service.  Whenever  the  train  stops  and  a  pas- 
senger or  railroad  man  wishes  to  establish  communication  with 
some  person  in  touch  w  ith  the  telephone  system  a  wire  from  the 
train  will  be  connected  to  the  special  wire. 
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Chicago  Subway  Scheme 


It  is  said  that  former  Mayor  Hempstead  Washburne, 
William  A.  Alexander  and  S.  Gregory  will  soon  ask  the 
Council  of  Chicago  for  permission  to  build  a  subway 
extending  to  all  parts  of  the  city  and  honeycombing  the 
entire  downtown  district.  An  expenditure  of  between  $40,- 
000,000  and  $50,000,000  is  contemplated  by  the  projectors,  who 
plan  to  turn  the  huge  tunnel  over  to  the  city  at  the  end  of  15 
years  for  a  sum  to  be  agreed  upon.  Their  compensation  during 
that  period  is  also  to  be  agreed  upon  later.  Thirty  days 
after  the  ordinance  has  been  passed  and  accepted,  Mr.  Wash- 
burne is  reported  to  have  said,  work  will  begin.  It  is  estimated 
that  it  will  take  y/2  years  to  construct  and  put  into  operation  the 
subway  in  the  downtown  business  districts.  Everything  in  the 
way  of  capital  up  to  $50,000,000,  it  is  stated,  has  beeen  secured. 
The  project  contemplates  the  use  of  the  subway  by  the  traction 
companies  on  all  sides  of  the  city,  its  use  for  all  manner  of  elec- 
tric wires,  including  the  wires  of  the  Chicago  Telephone  Com- 
pany, and  possibly  at  a  later  day  forcing  the  abandonment  of  the 
elevated  loop  and  the  use  of  the  subway  by  elevated  trains,  as  is 
the  case  in  Boston.  The  ordinance  will  ask  for  permission  to  dig 
from  curb  to  curb  and  24  feet  deep. 



CORRESPONDENCE 


Restrictions  on  the  Controller  Handle 


Chicago,  June  2,  1902. 

Editors  Street  Railway  Journal  : 

In  my  article  on  the  above  subject  in  the  Street  Railway 
Journal  of  May  24,  1902,  a  misplacement  of  punctuation  marks 
which  slipped  through  unnoticed  made  certain  sentences  com- 
paratively meaningless  and  incorrect,  and  I  wish  to  take  this  op- 
portunity to  correct  them.  These  sentences  (which  were  near 
the  bottom  of  page  633)  were  intended  to  state  an  objection  which 
has  been  urged  against  devices  restricting  the  rate  of  turning  on 
the  current  at  the  controller.  The  objection,  as  it  has  been  urged, 
is  that  it  is  necessary  to  adjust  any  such  device  to  give  only  such 
a  rate  of  acceleration  as  can  be  obtained  on  a  slippery  track,  if 
it  is  to  prevent  the  slipping  of  wheels,  which  is  one  of  the  objects 
for  which  it  is  designed.  This  being  the  case,  there  is  no  way  for 
the  motorman  to  increase  his  rate  of  acceleration  when  the  track 
is  dry  and  it  might  be  desirable  to  do  so.  This  is  undoubtedly 
one  of  the  most  serious  objections  that  has  been  urged  against  this 
class  of  devices.  It  is,  however,  largely  offset  by  the  fact  that  the 
timetable  on  most  roads  is  the  same  for  times  when  the  track  is 
slippery  and  when  it  is  dry.  The  only  disadvantage,  therefore,  in 
limiting  the  rate  of  acceleration  at  all  times  to  that  which  can  be 
maintained  when  the  track  is  slippery  is  that  it  prevents  lost  time 
being  made  up  as  easily  as  might  be  if  the  device  were  not  present 
when  the  track  was  dry.  Since,  however,  there  is  the  most  chance 
for  delay  when  the  weather  conditions  are  such  that  the  track  is 
slippery,  this  objection  is  not  as  strong  as  would  at  first  appear. 

J.  R.  CRAVATH. 


Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 
UNITED  STATES  PATENTS  ISSUED  MAY  27,  1902 

700,763.  Trolley  Catcher  ;  A.  W.  Ham,  Lansingburg,  N.  Y.  App. 
tiled  Oct.  23,  1901.  A  spring  winding  drum  controlled  by  a  pawl 
and  ratchet. 

700,810.  Car  Truck:  E.  Peckham.  New  York,  N.  Y.  App.  filed 
July  15,  1897.  The  object  is  to  improve  the  spring  support  for  four- 
wheeled  cars  and  to  render  more  efficient  certain  appurtenances  of 
the  truck  structure. 

700,851.  Automatic  Signal;  R.  L.  Storm,  Waterloo,  la.  App. 
filed  July  25,  1901.  As  each  car  goes  into  a  section,  it  operates  a 
register  which  shows  at  all  times  how  many  cars  are  in  a 
section. 

700,894.  Pedestal;  P.  Brown,  Wilmington,  Del.  App.  filed 
Feb.  26.  1901.  A  wearing  plate  is  interposed  between  the  pedestal 
and  box,  and  is  provided  with  horizontal  flanges  to  hold  them  in 
position  and  vertical  flanges  to  take  the  wear  off  the  flanges  of 
the  journal  box. 

700.992.  Boltless  Cast  Steel  Car  Truck ;  W.  E.  Syfnons,  Savan- 
nah, Ga.  App.  filed  July  6,  1901.  The  side  frames  are  each  cast 
in  a  single  piece  and  have  a  central  transverse  opening,  the  ends  of 
the  transom  being  fitted  in  the  openings  keyed  to  the  side  frame. 

700,994.  Aligning,  Securing  and  Bonding  of  Rail  Ends;  F.  D. 
Torre  and  D.  B.  Banks,  Baltimore,  Md.    App.  filed  Feb.  11,  190!. 


Consists  in  applying  chocks  to  the  rail  ends,  which  are  preliminarily 
heated  to  a  welding  heat,  and  then  applying  sufficient  pressure  to 
the  outer  faces  of  the  chocks  to  weld  the  same  together  and  simul- 
taneously raise  the  heads  of  the  rails  into  surface  alignment. 

701,047.  Car  Seat;  L.  Janson,  Brooklyn,  N.  Y.  App.  filed  Sept. 
21,  1 901.  Two  seats  mounted  to  turn  on  a  single  support,  are  con- 
nected by  a  single  rack  which  engage  gears  centered  on  the  seats ; 
by  moving  the  rack,  both  seats  are  turned  at  the  same  time. 

701,085.  Trolley  Wheel;  J.  Preston,  Joliet,  111.  App.  filed  Jan. 
29,  1902.  The  wheel  is  mounted  on  cone  bearings  in  the  free  ends 
of  the  two  arms  of  the  harp,  which  are  pivoted  together. 


PATENT  NO.  701,047 


701,247.  Trolley;  W.  L.  Baker,  Painesville,  Ohio.  App.  filed  Jan. 
20,  1902.  The  ends  of  the  wheel  shaft  are  mounted  in  elongated 
holes  in  the  harp  so  that  the  wheel  may  tilt. 

UNITED  STATES  PATENTS  ISSUED  JUNE  2,  1902 

701,292.  Wheel;  F.  M.  Cauda,  New  York,  N.  Y.  App.  filed  Oct. 
30,  1901.  The  rim  of  the  wheel  is  of  harder  metal  than  and  separate 
from  the  middle  or  hub  portion,  the  two  parts  being  connected  by  a 
binding  material  fusible  at  a  lower  temperature  than  either  the 
rim  or  the  hub. 

701,361.  Combined  Fender  and  Brake;  M.  Kuehn,  St.  Louis,  Mo. 
App.  filed  Feb.  24,  1902.  Details  of  an  apparatus  by  which  the 
current  is  cut  off,  the  fender  thrown  into  operative  position  and 
the  brake  applied  by  throwing  the  controller  handle  to  one  limit 
1  if  its  movement. 

701,398.  Arrangement  for  Shifting  the  Points  of  Tramway  or 
Railway  Lines;  G.  D.  Ross,  Glasgow,  Scotland.  App.  filed  Feb. 
12,  1902.  A  projection  from  the  car  enters  an  inclined  groove  in 
a  pivoted  plate  in  the  track,  the  plate  being  thus  swung  and 
the  motion  being  communicated  to  the  switch-point. 

701,416.  Car  Side  Bearing;  F.  G.  Susemihl  and  A.  Torrey,  De- 
troit, Mich.  App.  filed  March  3,  1902.  An  endless  train  of  inde- 
pendent roller  trucks  run  in  an  endless  track  between  the  upper  and 
lower  members  of  the  truck. 

701,469.  Railway  or  Tramway  Vehicle;  D.  g*J.-  Coath,  Rangoon, 
India.  App.  filed  March  6,  1901.  According  (0  this  invention  the 
wheels  of  the  vehicle  are  made  with  flanges  on' the  outside  and  the 
tread  of  the  wheel  is  of  greater  diameter  on  its  inside  edge  than  on 
its  outer  edge. 


PATENT  NO.  701,416 


701,515.  Car  Bolster;  C.  S.  Shaiienberger,  Milwaukee,  Wis. 
App.  filed  Nov.  14,  1901.  Details. 

701,565.  Trolley  Rail;  W.  N.  Haring,  Nyack,  N.  Y.  App.  filed 
Oct.  19,  1001.  The  top  of  a  girder  rail  is  made  in  two  parts,  and  a 
conduit  is  formed  between  them  for  the  reception  of  an  electrical 
conductor,  the  parts  being  secured  together  by  bolts. 

701,568.    Car  Fender;  J.  D.  Hodges,  St.  Louis,  Mo.    App.  filed 
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Nov.  19,  1901.  A  fender  arranged  to  be  tripped  to  fall  onto  the 
roadway  when  an  object  is  struck. 

701,682.  Fender;  E.  E.  Clark,  St.  Louis  and  E.  E.  Clark,  Sedalia, 
Mo.  App.  filed  April  12,  1901.  The  tripping  of  the  fender  to  drop 
it,  which  is  accomplished  automatically,  also  operates  a  device  for 
applying  the  brake. 

701,685.  Electro-Pneumatic  Switch  System  for  Electric  Rail- 
ways; W.  H.  Cummer,  Toledo,  Ohio.  App.  filed  Nov.  8,  1901.  By 
the  aid  of  (he  car  controller,  the  motorman  can  control  certain  air 
motors  for  throwing  the  switch  in  the  rails.  After  the  passage 
of  the  car,  the  motors  are  automatically  returned  to  a  neutral 
condition. 

701,781.  Track  Switch;  S.  F.  Weaver,  Philadelphia,  Pa.  App. 
filed  March  10,  1902.  Details. 

701,790.  Switch  Operating  Mechanism;  F.  A.  Carroll,  Penn  Yan, 
N.  Y.  App.  filed  Aug.  23,  1901.  A  cam  carried  by  the  car  strikes  a 
lever  in  the  roadbed  to  move  the  switch. 

701,795.  Mechanism  for  Removing  Ice  and  Snow  from  Third 
Rail  or  Similar  Conductors ;  E.  Chamberlin  and  W.  T.  Thompson, 
Brooklyn,  N.  Y.  App.  filed  April  3,  1901.  An  ice'  breaker  fol- 
lowed by  a  brush  arranged  just  ahead  of  the  contact  shoe  to  clean 
the  ice  from  the  track. 


PERSONAL  MENTION 


MR.  WILLIAM  R.  ROSBOROUGH  has  resigned  as  superin- 
tendent of  the  Norfolk  Railway  and  Light  Company,  of  Nor- 
folk, Va. 

MR.  HENRY  E.  LONGWELL,  mechanical  engineer  lor  the 
Westinghouse  Machine  Company,  of  Pittsburg,  sailed  for  England 
on  Wednesday. 

SENATOR  NELSON  H.  ALDRICH  has  resigned  the  presi- 
dency of  the  United  Traction  &  Electric  Traction  Company,  of 
Providence,  R.  I. 

MR.  J.  H.  MERRILL,  of  Cleveland,  has  been  appointed  gen- 
eral manager  of  the  Ohio  Central  Traction  Company  and  the 
Mansfield,  Crestline  &  Gabon  Railway,  succeeding  W.  E.  Haycox, 
resigned. 

MR.  DAVID  DANIESSOE,  an  electrical  engineering  expert 
of  Langsernd,  Wernland,  Sweden,  is  now  in  the  United  States  for 
the  purpose  of  studying  American  electrical  traction  methods. 
Mr.  Daniessoe  was  in   Pittsburgh  on  June  6. 

MR.  GEORGE  H.  BOWERS,  secretary  of  the  Peckham  Man- 
ufacturing Company,  was  married  on  June  4  to  Miss  Ella  Con- 
stance Godfrey.  Mr.  Bowers  has  a  great  number  of  friends  in  the 
street  railway  fraternity,  and  one  and  all  wish  him  a  most  success- 
ful and  happy  future. 

MR.  A.  T.  PERKINS  has  been  appointed  superintendent  of  the 
Kansas  City,  St.  Joseph  &  Cuncil  Bluffs  Railroad,  of  St.  Joseph, 
Mo.,  succeeding  Mr.  G.  M.  Holh,  who  has  been  appointed  super- 
intendent of  telegraph  of  the  Missouri  Railroad  lines,  with  head- 
quarters at  St.  Joseph,  Mo. 

MR.  S.  M.  JAMES  has  been  appointed  second  assistant  to  the 
general  superintendent  of  the  Metropolitan  Street  Railway  Com- 
pany, Kansas  City.  Mr.  James  has  been  in  the  employ  of  the 
company  for  a  great  number  of  years,  having  started  as  an  in- 
spector, and  his  promotion  is  a  recognition  of  the  faithful  per- 
formance of  all  his  duties. 

MESSRS.  W.  H.  AND  C.  F.  HOLMES,  before  retiring  from 
their  positions  with  the  Metropolitan  Street  Railway  Company  of 
Kansas  City,  were  each  presented  a  gold  watch  fob  set  with  a 
large  diamond,  and  also  a  framed  group  of  photographs  of  their 
old  employees.  The  presentation  was  made  in  their  offices,  and  a 
large  delegation  of  men,  represeting  all  departments,  took  part 
in  the  pleasant  ceremony. 

MR.  ALPHEUS  S.  WILLIAMS,  acting  United  States  con- 
sular agent  at  Kimberland,  Cape  Colony,  and  assistant  general 
manager  of  the  De  Beers  Consolidated  Mines,  has  compiled  a  list 
of  American  engineers  now  in  South  Africa.  The  list  gives,  in 
the  majority  of  cases,  the  work  being  done  by  the  engineer,  the 
college  from  which  he  graduated  and  the  professional  work  both 
before  and  during  his  sojourn  in  South  Africa. 

MR.  W.  A.  SATTERLEE,  general  supe-intendent  of  the  Met- 
ropolitan Street  Railway  Company,  Kansat  City,  Mo.,  has  been 
made  assistant  and  close  adviser  to  Presiden.  Bernard  Corrigan, 
with  entire  charge  of  the  operation  of  the  road.  A  number  of 
Mr.  Satterlee's  previous  duties  have  been  placed  01  the  shoulders 
of  his  subordinates,  and  he  is  now  in  a  position  to  devote  his  time 
to  larger  matters.  Although  a  strict  disciplinarian,  his  absolute 
fairness  makes  him  extremely  popular  with  the  men,  and  his  pro- 


motion has  given  great  pleasure  to  his  associates,  who  appreciate 
his  ability  and  are  glad  to  see  it  recognized. 

MR.  S.  C.  COOPER,  who  has  taken  the  position  of  secretary  of 
the  Cincinnati  Traction  Company,  Cincinnati,  Ohio,  has  been 
prominent  in  street  railway  circles  of  the  East.  He  is  third  y^jce- 
president  of  the  Street  Railway  Accountants'  Association  of 
America,  and,  although  a  comparatively  young  man,  has  had  wide 
experience  in  the  financial  management  of  railways.  He  is  a 
native  of  Georgia,  and  has  been  associated  with  the  Elkins- 
Widener  syndicate  for  a  number  of  years  and  connected  with 
many  roads  in  the  South.  At  the  time  of  his  election  as  secre- 
tary of  the  Cincinnati  Traction  Company  he  was  secretary  and 
treasurer  of  the  Baltimore  Security  &  Trading  Company,  a  New 
York  corporation  doing  business  at  Havana,  Cuba.  He  has  also 
filled  the  position  of  secretary  and  treasurer  of  the  City  &  Su- 
burban Railway,  of  Washington,  D.  C. 

MR.  JOHN  B.  HARRISON,  for  fourteen  years  one  of  the  most 
prominent  and  enterprising  citizens  of  Knoxville,  Tenn.,  is  dead. 
The  deceased  was  forty-six  years  of  age.  He  was  born,  in  Ander- 
son, S.  C.  Nineteen  years  ago  he  went  to  New  York  city,  where 
he  remained  for  five  years,  after  which  he  went  to  Knoxvfllle.  He 
at  first  entered  the  shoe  business  in  Knoxville,  being  located  on 
Market  Square,  where  he  continued  in  this  business  for  two  years, 
when  he  became  a  financial  broker.  He  remained  in  the  brokerage 
business  up  to  the  time  of  his  death.  In  1896  and  1897  Mr.  Harri- 
son was  general  manager  of  the  Citizens'  Street  Railway  and  the 
Mutual  Light  &  Power  Company,  both  of  which  were  absorbed 
early  in  1898  by  the  Hambleton  Syndicate,  of  Baltimore,  which  con- 
solidated the  street  railway,  light  and  power  interests  of  Knoxville. 

MR.  GEORGE  B.  FRANCIS  has  resigned  his  position  as  chief 
engineer  of  the  street  railway  system  of  Providence,  R.  I.,  to  ac- 
cept a  position  as  civil  engineer  with  Westinghouse,  Church,  Kerr 
&  Co.,  of  New  York.  Mr.  Francis  was  born  in  West  Hartford, 
Conn.,  in  1857.    He  entered  the  engineering  department  of  the 

city  of  Providence  in 
1874  and  spent  nearly 
eight  years  there  on 
municipal  work.  He 
was  afterward  em- 
ployed for  two  years 
on  construction  work 
on  the  West  Shore 
Railroad  in  the  en- 
gineering d  e  p  a  r  t- 
ment,  and  was  also 
connected  with  the 
engineering  depart- 
ment of  the  Oregon 
Railway    &  Naviga- 
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Company,  of  Portland,  Ore.;  the  New  Jersey  Junction 
Railway,  the  South  Pennsylvania  Railroad  and  the  New 
York  Central  Railroad.  In  1887  he  returned  to  Providence  and 
was  principal  assistant  engineer  of  the  New  York.  Prov- 
idence &  Boston  Railroad  until  1892,  when  he  became 
engineer  of  the  Terminal  Company  at  Providence,  super- 
vising the  general  design  and  arrangement  of  the  terminal  in  that 
city.  In  1896  he  was  appointed  resident  and  acting  chief  engineer 
of  the  South  Terminal  station  work  in  Boston.  Upon  completion 
of  that  work  in  January,  1900,  he  became  chief  engineer  of  the 
street  railway  system  at  Providence,  R.  I.,  which  comprises  the 
following  companies:  Union  Railroad  Company,  Rhode  Island 
Suburban  Railway  Company,  Interstate  Consolidated  Street  Rail- 
way Company,  and  the  Pawtucket  Street  Railway  Company.  His 
principal  work  in  this  last  position  has  been  the  general  extension 
of  the  various  lines,  suburban  and  interurban,  the  construction  of 
new  shops,  car  houses  and  the  design  and  construction  of  a  new 
central  power  station  for  this  system.  Westinghouse,  Church.  Kerr 
&  Company  are  engaged  in  a  number  of  large  projects  in  va- 
rious parts  of  the  United  States,  and  in  his  connection  with 
this  company  Mr.  Francis  will  be  called  upon  to  decide  many 
problems  in  all  branches  of  engineering.  Mr.  Francis  is  a 
member  of  the  Boston  Society  of  Civil  Engineers,  in  which  be  is 
a  director;  the  American  Society  of  Civil  Engineers,  and  the  In- 
stitution of  Civil  Engineers  of  Great  Britain.  In  addition  to  the 
work  previously  mentioned  he  has  acted  as  consulting  engineer  on 
several  important  engineering  problems,  one  nl  which  was  the 
foundations  for  the  Kingsbridge  power  station  of  the  I  hird  Avenue 
Railroad,  in  New  York  city. 
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Some  Recent  Negligence  Cases 

The  case  of  Clark  vs.  Metropolitan  Street  Railway  Company, 
which  was  before  the  Appellate  Division  of  the  Supreme  Court, 
First  Department,  in  January  last  (68  App.  Div.,  49),  disclosed  a 
state  of  facts  in  a  mild  degree  similar  to  that  occurring  at  the  ter- 
minals of  the  Brooklyn  Bridge  during  the  busy  hours,  and  which 
is  apt  to  happen  at  any  time  on  all  street  railways  operating 
open  cars.  It  appeared  that  the  defendant's  cars  were  so 
arranged  that  at  the  end  of  a  line,  and  before  starting  back,  it 
was  necessary  to  raise  a  bar  and  lower  a  step  on  one  side  of  the 
car.  Plaintiff  was  at  end  of  the  line  when  a  car  arrived,  and  at- 
tempted to  get  on  before  the  step  was  lowered,  and  as  it  was  low- 
ered it  struck  his  knee.  He  was  accustomed  to  taking  the  car 
at  that  point,  and  knew  that  the  step  must  be  lowered,  but  did  not 
notice  that  it  was  not  lowered  until  it  struck  him.  It  was  held 
that  he  took  the  risk  of  an  injury  incident  to  the  condition  of  the 
car  when  he  attempted  to  board  it. 

This  decision,  exonerating  the  railway  company  from  liability, 
was  by  a  bare  majority  of  the  Appellate  Court,  thus  indicating 
that  the  question  involved  was  a  close  one.  In  our  judgment, 
however,  the  decision  is  sound  and  just.  There  is  a  general  prin- 
ciple of  the  law  of  negligence  that  "when  an  appliance,  or  ma- 
chine, or  structure  not  obviously  dangerous  has  been  in  daily 
use  for  years,  and  has  uniformly  proved  adequate,  safe  and  con- 
venient, its  use  may  be  continued  without  the  imputation  of  cul- 
pable imprudence  or  carelessness.  Laffiin  vs.  R.  R.  Co.,  106  N. 
Y.,  136."  The  converse  of  this  principle  is  also  applied  that 
when  by  the  occurrence  of  an  accident  it  has  been  demonstrated 
that  an  appliance  or  structure  whose  safety  has  been  relied  on  is 
actually  unsafe,  it  is  incumbent  upon  persons  using  the  same  to  dis- 
continue its  use  or  improve  upon  it  so  as  to  avert  future  casual- 
ties. It  is,  however,  a  difficult  matter  to  perceive  what  precau- 
tions can  be  taken  for  the  prevention  of  accidents  such  as  those 
disclosed  in  the  Clark  case,  where  a  street  railway  terminal  is 
placed  in  an  open  street.  The  very  nature  of  the  situation  pre- 
cludes elaborate  arrangements  for  preventing  would-be  pas- 
sengers standing  in  a  crowd  from  making  a  rush  to  gain  seats  on 
a  car  that  has  just  arrived  and  is  about  to  start  back.  Under  such 
circumstances  it  is  only  fair  for  the  courts  to  lean,  as  they  did 
in  the  Clark  case,  against  fastening  liability  upon  a  company, 
as  the  injury  obviously  would  not  have  occurred  but  for  a  pas- 
senger's reckless  haste. 


In  Wolf  vs.  Third  Avenue  Railroad  Company,  before  the  New 
York  Supreme  Court,  Appellate  Divisioi  ,  First  Department,  in 
January,  1902  (67  App.  Div..  605),  it  was  held,  where  a  street 
railroad  company  had  caused  a  trench  to  be  excavated  in  a  street, 
such  trench  being  bridged  over  at  crosswalks,  and  a  car  stopped 
in  the  night  time  at  such  a  point  that  a  passenger  alighting  stepped 
into  the  trench,  the  passenger  not  having  been  warned  by  the  con- 
ductor, that  in  an  action  for  the  injuries  the  jury  were  warranted 
in  finding  negligence,  either  in  stopping  the  car  opposite  the  open 
trench  or  in  not  properly  guarding  the  trench.  The  court  ex- 
plicitly holds  that  where  a  street  railroad  company  contracts  with 
one  to  make  an  excavation  in  a  street  near  its  tracks,  while  the 
company  is-not  liable  for  the  negligence  of  the  contractor,  it  owes 
a  duty  to  the  public  to  guard  the  excavation. 

This  decision  is  in  line  with  that  of  the  New  York  Court  of  Ap- 
peals in  Deming  vs.  Terminal  Railway  Company,  of  Buffalo  (169 
N.  T.,  1),  discussed  in  an  article  in  this  department  of  the 
Street  Railway  Journal  for  May  31,  1902. 


Tn  Cleveland  City  Railway  vs.  Osborn,  decided  by  the  Supreme 
Court  of  Ohio  in  February  last  (63  N.  E.,  604),  it  was  held  that 
in  an  action  to  recover  for  personal  injury  occasioned  by  negli- 
gence of  the  defendant,  the  plaintiff  cannot  recover  by  merely 
proving  an  act  of  the  defendant  which  was  the  proximate  cause  of 
the  injury;  but,  to  authorize  a  recovery,  the  plaintiff  must  also 
show  that  such  act  resulted  from  culpable  negligence  by  the  de- 
fendant. 

This  case  was  decided  on  the  theory,  as  the  jury  found  the  facts, 
that  the  plaintiff  was  thrown  from  a  street  car  by  its  being  brought 
to  a  sudden  stop  and  a  collision  with  a  wagon  in  front.  The 

Note. — Communications  relating  to  this  department  should  be  addressed  to 
Mr.  Larremore,  32  Nassau  Street,  New  York  City. 


wagon  suddenly  and  without  warning  turned  in  front  of  the  car, 
which  was  in  motion,  and  the  gripman,  in  order  to  avoid  a  col- 
lision, put  the  brakes  on  hard.  He  was  not  able  entirely  to  avert 
the  collision,  but  the  result  of  his  action  was  to  render  the  shock 
much  less  serious  than  it  otherwise  would  have  been.  The  court 
held  that  there  was  no  negligence  shown  on  the  part  of  the  grip- 
man  or  to  be  imputed  to  him;  that  what  he  had  done  was  the 
best  that  could  be  done  in  a  sudden  emergency  to  minimize  a 
calamity  that  was  bound  to  happen  through  another's  negligence, 
and  that,  therefore,  110  liability  existed  on  the  part  of  the  com- 
pany. The  following  language  from  the  opinion  of  the  Ohio 
court  felicitously  states  the  true  rule  to   govern  such  cases: 

"If  the  gripman  had  not  tried  to  avoid  the  collision,  and  the  de- 
fendant in  error  had  been  injured  while  sitting  in  the  car,  the 
plaintiff  in  error  would  have  been  liable.  Now  it  is  claimed  that 
because  he  did  endeavor  to  avert  the  collision  he  did  it  too  vigor- 
ously, and  that  the  plaintiff  in  error  should  pay  for  a  result  which 
was  unusual,  and  which  could  not  have  been  anticipated.  It  is 
true  that  the  plaintiff  in  error  was  required  to  exercise  toward  the 
defendant  in  error,  as  a  passenger,  the  highest  practicable  degree 
of  care,  or,  to  state  it  in  another  way,  the  highest  degree  of  care 
possible  under  the  circumstances;  but  we  are  sure  that  the  grip- 
man  did  no  more  than  he  ought  to  have  done,  and  we  are  not  able 
to  conceive  what  else  he  could  have  done  under  the  circumstances. 
The  jury  was  not  authorized  to  infer  negligence  from  the  proven 
facts.  The  judgment  of  the  lower  court  presents  the  anomaly  of 
requiring  one  of  the  strict  performance  of  an  act  as  a  legal  duty, 
yet  requiring  it  at  his  peril.  One  cannot  do  right  and  do  wrong  at 
the  same  time.  The  injury  to  the  defendant  in  error,  as  she  puts 
it  before  the  court,  was  a  pure  accident,  without  the  elements  of 
negligence  or  culpability.    It  is  damnum  absque  injuria." 

In  connection  with  this  case  may  be  cited  the  decision  of  the 
Supreme  Court  of  New  Jersey,  in  Schwanewede  vs.  Railway 
Company  (February,  1902,  51  Atl.,  696),  wherein  it  was  held  that 
if  it  appears  "that  a  trolley  car  motorman  is  not  going  to  respect 
your  right  to  cross  the  street  first,  you  must  wait,  or  you  are 
guilty  of  contributory  negligence  if  hurt.  A  person  cannot  take 
chances  and  hold  himself  free  from  contributory  negligence. 
There  is  a  difference  between  an  unforeseen  peril  and  being  over- 
taken by  one  recklessly  incurred." 

LIABILITY  FOR  NEGLIGENCE. 

MASSACHUSETTS.— Personal  Injuries— Nervous  Shock- 
Element  of  Damages. 

Plaintiff,  while  in  one  of  defendant's  cars  was  thrown  against 
a  seat,  receiving  a  slight  blow,  in  consequence  of  a  collision  for 
which  defendant  was  to  blame;  and  afterwards  had  a  good  deal  of 
suffering  of  a  hysterical  nature.  Held,  that  plaintiff  could  recover 
for  the  shock  if  resulting  from  a  jar  to  her  nervous  system  which 
accompanied  the  blow  to  her  person,  and  was  not  required  to 
show  that  the  shock  was  the  consequence  of  the  blow,  it  being 
assumed  that  the  jar  was  due  to  the  same  cause  as  the  blow. — 
(Homans  vs.  Boston  Elevated  Ry.  Co.,  62  N.  E.  Rep.,  737.) 

MASSACHUSETTS.— Street  Railways— Starting  Car— Negli- 
gence— Evidence. 

Plaintiff  sued  for  injuries  received  by  being  thrown  from  an 
electric  car  as  she  was  stepping  off.  She  alleged  that  defendant 
carelessly  caused  the  car  to  start  by  its  servants,  and  testified 
that  the  conductor  rang  two  bells,  on  which  the  car  started,  but 
on  cross-examination  admitted  that  all  she  knew  about  it  was  that 
the  car  started.  Her  witnesses  did  not  see  who  rang  the  bell.  The 
conductor  testified  that  he  was  collecting  the  fares,  when,  just  as 
she  was  getting  off,  some  one  on  the  rear  platform  rang  the  bell. 
Held,  not  to  justify  a  finding  that  the  negligence  of  any  employee 
of  defendant  caused  the  car  to  start. — (O'Neil  vs.  Lynn  &  B.  R. 
Co.,  62  N.  E.  Rep.,  983.) 

MASSACHUSETTS.— Municipal  Corporations— Public  Ways 
— Conduits — Transit  Commissioners — Powers — Removal  and  Re- 
location of  Conduit — Liability  for  Expenses — Liability  of  Owner 
— Statutes — Construction — Courts  —  Jurisdiction  —  Appeal — Sub- 
mission on  Agreed  Facts — Variance — Reservation  of  Question. 

1.  Where  no  question  of  variance  between  the  declaration  and 
agreed  facts  is  specially  reserved  in  a  case  submitted  on  agreed 
facts,  such  question  will  not  be  considered  on  appeal,  as  no  ques- 
tion of  pleading  will  be  considered  in  a  case  submitted  on  agreed 
facts  unless  specially  reserved. 
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2.  St.  1894,  chap.  548,  sec.  36,  authorizes  the  Boston  Transit  Com- 
mission to  order  the  removal  or  relocation  of  any  conduit  deemed 
to  interfere  with  a  subway,  and  requires  the  owner  of  such  conduit 
to  comply  with  such  order.  The  commission  ordered  the  removal 
of  a  conduit,  granting  a  new  location,  and  notified  the  owner,  who 
refused  to  obey  unless  the  commission  assumed  the  expense;  and 
the  latter,  after  notifying  the  owner  that  it  would  do  the  work  at 
the  owner's  expense,  removed  the  old  conduit,  and  constructed  a 
new  one,  which  was  used  by  the  owner.  Held,  in  an  action  by  the 
city  against  the  owner  for  the  expense,  that  the  act  of  the  owner 
by  only  ohjecting  that  the  city  should  bear  the  expense,  and  not 
to  the  rebuilding  of  the  conduit,  and  by  using  the  new  conduit, 
precluded  himself  from  raising  the  defense  that  he  did  not  wish  the 
conduit  rebuilt,  and  so  was  not  liaDle. 

3.  As  the  statute  imposes  a  duty  on  the  owner  of  the  conduit 
to  obey  the  order  of  the  commission,  the  latter,  on  the  failure  of 
the  owner  to  comply  therewith,  may  remove  the  conduit,  and  re- 
cover the  expense  from  the  owner,  though  it  has  made  no  prior 
request  on  the  owner  to  perform  the  work. 

4.  The  latter  clause  of  St.  1894,  chap.  548,  sec.  36.  providing  that 
the  commissioners  may  designate  locations  in  or  adjoining  the 
subway  for  conduits,  gas  pipes,  etc.,  is  an  addition  to,  and  not  a 
limitation  on,  the  prior  clause  of  the  section  authorizing  the  com- 
missioners to  remove  or  relocate  any  conduit,  etc.,  deemed  to 
interfere  with  a  subway,  and  in  the  exercise  of  the  latter  power  the 
commissioners  may  grant  a  relocation  not  in  or  adjoining  the 
subway. 

5.  The  jurisdiction  in  equity  given  by  section  20  of  the  act 
to  the  Supreme  Judicial  Court  and  the  Superior  Court  to  compel 
a  compliance  with  the  act  is  not  exclusive,  and  the  city,  on  re- 
moving and  rebuilding  the  conduit,  may  bring  a  law  action  against 
the  owner  thereof  for  the  expense  incurred  therein. 

6.  Pub.  St.  chap.  49,  sec.  17,  authorizing  and  providing  a  method 
for  the  removal  of  buildings  or  materials  within  the  limits  of  the 
layout  of  a  highway,  had  no  application  to  the  removal  of  the  con- 
duit, though  the  subway  was  a  public  way. — (City  of  Boston  vs. 
Boston  Electric  Light  Co.,  62  N.  E.  Rep.,  978.) 

MASSACHUSETTS.— Contracts  —  Evidence  —  Parol  —Addi- 
tional Consideration — Release. 

1.  The  fact  that  a  release  for  personal  injuries  recites  a  money 
consideration  does  not  preclude  a  showing  that  an  oral  contract 
of  employment  was  made  as  additional  consideration  therefor. 

2.  Evidence  of  an  oral  contract  of  employment,  made  as  a  part 
consideration  of  a  release  for  personal  injuries,  is  not  contradic- 
tory of  the  release,  and  is  admissible  in  an  action  on  such  contract, 
the  rights  thereunder  not  arising  out  of  the  injury. — (Galvin  vs. 
Boston  Elevated  Ry.  Co.,  62  N.  E.  Rep.,  961.) 

MASSACHUSETTS. — Evidence — Examination  of  Experts — 
Declarations  in  Interest. 

Where,  in  an  action  for  personal  injuries,  plaintiff  called  a 
physician  as  a  witness,  who  testified  that  he  had  made  examination 
of  plaintiff  at  the  request  of  his  counsel,  for  the  purpose  of 
testifying  for  plaintiff,  it  was  not  error  to  permit  the  witness  to 
testify  to  statements  made  to  him  by  the  plaintiff,  at  the  time  of 
such  examination,  with  reference  to  his  bodily  condition,  such 
testimony  being  admissible  as  the  grounds  and  reasons  for  an 
opinion  to  be  given  in  evidence  by  the  witness. — (Cronin  vs.  Fitch- 
burg  &  L.  St.  Ry.  Co.,  63  N.  E.  Rep.,  335.) 

MASSACHUSETTS.— Street  Railways— Collision— Evidence 
— Judgment  of  Party  Injured — Questions  for  Jury. 

Plaintiff,  in  a  covered  wagon,  drove  out  of  a  cross  street  on  to  a 
street  on  which  there  was  a  double-track  railway.  As  his  horse's 
head  was  over  the  first  rail,  he  saw  a  car  approaching  about  200 
ft.  distant.  He  was  driving  but  little  faster  than  a  walk,  and  con- 
tinued on  without  quickening  the  pace.  The  motorman  turned 
off  the  power,  and  applied  the  brakes,  but  the  car  struck  the 
wagon.  Held,  that  the  question  of  his  negligence  did  not  depend 
on  his  judgment  as  to  whether  there  was  any  chance  to  cross  the 
track,  and  evidence  thereof  was  properly  excluded. — (Whitman 
vs.  Boston  Elevated  Ry.  Co.,  63  N.  E.  Rep.,  334.) 

MISSOURI. — Street  Railways — Crossing  Accident — Death  of 
Fireman — Negligence — Instructions — Looking  and  Listening. 

1.  In  an  action  against  a  street  railway  for  the  death  of  plain- 
tiff's decedent,  by  collision  with  a  car  while  he  was  driving  a 
wagon  for  the  fire  department,  an  instruction  that  it  was  his  duty 
to  exercise  "ordinary  care,"  to  make  use  of  -his  faculties  on  ap- 
proaching the  crossing,  and,  whether  or  not  defendant's  servants 
gave  signals,  it  was  decedent's  duty  to  look  and  listen  before 
driving  on  the  track,  and  if  he  "failed  to  exercise  ordinary  care, 
and  failed  to  look  and  listen,"  and  thereby  contributed  to  his  in- 
jury, plaintiff  could  not  recover,  was  not  erroneous,  as  declaring 
failure  to  look  or  listen  negligence  under  all  circumstances, 
thereby  imposing  a  higher  degree  of  care  on  decedent  than  is 
required  of  a  fireman. 


2.  Since  the  instruction  did  not  declare  failure  alone  to  look 
and  listen  negligence,  it  was  not  erroneous  for  failing  to  add  that 
only  in  case,  by  looking  and  listening,  decedent  would  have  seen 
and  heard  the  car  in  time  to  avoid  the  injury,  failure  to  do  so 
would  preclude  recovery. 

3.  In  an  action  for  the  death  of  the  driver  of  a  wagon  of  the  fire 
department  which  collided  with  defendant's  street  car,  an  in- 
struction that  if  the  motorman  had  no  warning  of  the  approach 
of  the  wagon,  nor  could  have  known  it  by  vigilant  watch  before 
both  car  and  wagon  reached  the  street  crossing,  and  the  wagon 
and  car  were  then  going  at  such  speed  that  it  was  impossible  for 
the  motorman  to  avoid  a  collision,  the  jury  should  find  for  defend- 
ant, was  not  open  to  the  objection  that  it  exonerated  the  motor- 
man  from  all  negligence  prior  to  the  time  the  car  reached  the 
intersection  of  the  streets. — (Guinney  vs.  Southern  Electric  R. 
Co.,  67  S.  W.  Rep.,  296.) 

NEW  HAMPSHIRE.— Street  Railways— Personal  Injuries- 
Requested  Instructions — Necessity — Misleading  Instructions. 

1.  The  rule  that  a  verdict  will  not  be  set  aside  because  the  in- 
structions given  are  not  sufficiently  specific,  where  no  request  for 
more  definite  instructions  has  been  made,  is  not  applicable  where 
the  instruction  is  given  in  response  to  a  written  question  from  the 
jury  after  their  retirement  and  adjournment  for  the  day,  and  with- 
out the  knowledge  of  counsel. 

2.  One  who  negligently  goes  upon  a  street  railway  track  may 
nevertheless  recover,  if  the  motorman,  after  discovering  his  dan- 
gerous situation,  could  have  avoided  injuring  him  by  due  care,  and 
he  himself  could  not  have  escaped  after  discovering  the  approach- 
ing car. 

3.  In  an  action  against  a  street  railway  for  personal  injuries, 
where  the  jury,  after  retirement,  sent  to  the  presiding  justice  a 
written  question — whether  negligence  on  plaintiff's  part  would 
preclude  his  recovery,  without  regard  to  whether  the  motorman 
was  using  due  care — the  justice's  reply  that  "if  the  plaintiff  was  not 
using  due  care,  and  his  want  of  it  was  the  cause  of,  or  directly  con- 
tributed to,  the  injury,  he  cannot  recover,  even  if  the  motorman 
was  also  in  fault,"  was  objectionable,  because  not  sufficiently 
specific;  tending  to  make  the  jury  understand  that,  whatever  the 
circumstances,  plaintiff's  negligence  would  preclude  recovery. — 
(Parkinson  vs.  Concord  St.  Ry.,  51  Atlantic  Rep.,  268.) 

NEW  JERSEY. — Contracts — Sealed  Instruments — Action — 
Pleading — Plea — Want  or  Failure  of  Consideration — Sufficiency. 

1.  Pub.  Laws  1900,  p.  362.  providing  that  any  party  to  an  action 
on  a  sealed  instrument  may  plead  and  set  up  want  or  failure  of 
consideration  in  an  action  on  the  contract,  does  not  authorize  a 
plea  of  want  of  consideration  in  an  action  on  a  sealed  instrument, 
reciting  the  mutual  covenants  of  the  parties  as  the  respective  con- 
siderations for  the  contract,  as  such  plea  merely  raises  the  question 
of  the  sufficiency  of  the  consideration  stated  in  the  sealed  contract, 
but  such  objection  must  be  raised  by  demurrer  or  plea  of  non  est 
factum. 

2.  A  plea  in  an  action  on  a  contract  which  merely  states  that 
the  consideration  has  failed  is  a  statement  of  a  legal  conclusion, 
and  bad,  in  failing  to  state  the  facts  showing  the  manner  in  which 
the  consideration  failed. 

3.  A  plea  of  partial  failure  of  consideration  in  an  action  on  a 
sealed  instrument  reciting  a  consideration  is  bad. — (Raritan  R.  R. 
Co.  vs.  Middlesex  &  S.  Traction  Co.,  51  Atlantic  Rep.,  623.) 

NEW  JERSEY.— Street  Railroads — Injury  to  Passenger. 

A  lad  of  nearly  twelve  years,  without  invitation,  express  or  im- 
plied, got  upon  the  step  of  the  front  platform  of  a  moving  electric 
street  car,  meaning  to  become  a  passenger  on  the  car.  Access  to 
the  platform  was  barred  by  a  closed  door,  the  place  provided  for 
ingress  to  the  car  being  the  rear  platform.  He  rapped  on  the  door, 
and  the  motorman  looked  toward  him,  but  did  not  open  the  door, 
or  stop  the  car,  or  lessen  the  speed.  The  car  struck  a  wagon,  and 
the  boy  was  thrown  off  and  injured.  Held,  in  an  action  against 
the  company  operating  the  street  railway  to  recover  damages  for 
such  injury,  that  the  plaintiff  was  properly  nonsuited,  because  the 
company  owed  him  no  duty  except  to  abstain  from  willful  injury. 
—(Barlow  vs.  Jersey  City,  H.  &  P.  Ry.  Co.,  51  Atlantic  Rep.,  463.) 

NEW  JERSEY.  —  Motive  —  Evidence — Injury  to  Passenger 
While  Alighting — Negligence. 

1.  The  motive  of  plaintiffs  in  bringing  an  action  being  imma- 
terial, they  showing  a  good  cause  of  action,  evidence  that  they  are 
residents  of  another  State,  and  have  there  brought  action  for  the 
same  cause  of  action,  is  not  admissible  to  show  bad  faith. 

2.  It  is  negligence  for  the  carrier  to  couple  a  switch  engine  to 
a  train,  after  it  has  reached  its  terminus,  while  passengers  are 
alighting,  jarring  it  so  that  a  passenger  is  thrown  down  and  in- 
jured, though  the  coupling  is  in  the  usual  manner,  and  with  no 
more  force  than  necessary  to  effect  it. — (Raughley  et  ux.  vs.  West 
Jersey  &  S.  R.  Co.,  51  Atlantic  Rep.,  579.) 
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NEW  JERSEY.— Street  Railroads — Injury  to  Person  on  Track. 

1.  If  it  appears  that  the  trolley  car  motorman  is  not  going  to 
respect  your  rights  to  cross  the  street  first,  you  must  wait,  or  you 
are  guilty  of  contributory  negligence  if  hurt. 

2.  A  person  cannot  take  chances  and  hold  himself  free  from 
contributory  negligence.  There  is  a  difference  between  an  unfore- 
seen peril  and  being  overtaken  by  one  recklessly  incurred. — 
(Schwanewede  vs.  North  Hudson  Co.  Ry.  Co.,  51  Atlantic  Rep., 
696.) 

NEW  YORK. — Remarks  of  Judge — Correction  in  Charge. 

Any  error  in  remark  of  the  judge  in  presence  of  jury  that  there 
is  no  evidence  of  negligence  of  the  motorman  is  cured  by  his 
leaving  to  the  jury  the  question  of  his  negligence,  and  stating  in 
the  charge  that  when  he  said  he  should  withdraw  from  their  con- 
sideration any  question  of  his  negligence  he  overlooked  certain 
testimony,  and  that  this  testimony  was  for  them  to  be  considered 
on  that  question. — (Yunkeich  vs.  Brooklyn  Heights  R.  Co.,  75 
N..Y.  Supp.,  86.) 

NEW  YORK.— Bill  of  Particulars— Personal  Injury. 

Plaintiff  in  an  action  for  personal  injuries,  not  alleged  to  be 
permanent,  cannot  be  compelled  to  give  bill  of  particulars  thereof, 
with  the  nature,  location,  and  probable  duration  of  each,  and  the 
way  they  were  received;  though,  in  a  proper  case,  he  may  be  re- 
quired to  make  his  complaint  more  definite  and  certain,  and  may 
be  subjected  to  physical  examination. — (English  vs.  Westchester 
Electric  R.  Co.,  75  N.  Y.  Supp.,  45.) 

NEW  YORK— Costs— New  Trial  for  Error  of  Jury. 

An  order  granting  a  new  trial  for  a  mistake  of  the  jury,  without 
imposing  the  costs  of  first  trial,  will  be  affirmed  only  on  payment 
of  those  costs  and  the  costs  of  an  appeal  therefrom.- — (Helgers  vs. 
Staten  Island  Midland  R.  Co.,  75  N.  Y.  Supp.,  34.) 

NEW  YORK.— Trolley  Cars— Injury  to  Conductor— Negli- 
gence— Contributory  Negligence — Assumption  of  Risk. 

1.  A  trolley  car  company's  negligence  is  established  by  proof 
that,  without  cause,  it  constructed  its  double  tracks  so  that  for  a 
few  feet  they  were  so  close  that  when  cars  passed  at  that  point  a 
conductor  standing  on  the  running  board  of  one,  as  it  was  neces- 
sary to  collect  fares,  would  be  struck  by  the  other,  and  that  the 
conductor  was  not  warned  thereof. 

2.  A  conductor  standing  on  the  running  board  of  a  trolley  car, 
as  was  necessary  in  collecting  fares,  struck  by  another  car  at  the 
only  point  on  the  line  where  the  tracks  were  too  near  to  permit 
cars  to  pass  with  safety  to  one  so  standing,  engrossed  in  per- 
formance of  his  duty,  and  not  warned  of  the  danger  at  that  point, 
or  of  the  approach  of  the  other  car,  is  not,  as  matter  of  law,  guilty 
of  contributory  negligence. 

3.  A  conductor  on  a  trolley  line  does  not  assume  the  risk  of 
being  struck  by  a  passing  car,  while  standing  on  the  running  board 
of  his  car,  collecting  fares,  where  the  tracks  are  unnecessarily  con- 
structed too  near  together  for  only  a  few  feet  of  the  line;  he  not 
knowing  of  the  danger,  and  it  not  being  obvious  to  him. — (True 
vs.  Niagara  Gorge  R.  Co.,  75  N.  Y.  Supp.,  216.) 

NEW  YORK. — Street  Railroads — Crossing  Accident — Negli- 
gence of  Defendant — Contributory  Negligence — Jury  Question. 

1.  Plaintiff,  before  attempting  to  cross  a  double-track  street 
railroad  noticed  a  car  approaching  on  the  nearest  or  uptown  track, 
about  two  blocks  distant  from  the  crossing,  and  a  car  approaching 
on  the  downtown  track,  about  one  block  distant,  and  she  crossed 
the  uptown  track  and  stopped  between  the  tracks  to  allow  the  car 
on  the  downtown  track  to  pass,  and  the  car  on  the  uptown  track, 
running  fast,  and  without  sounding  a  gong,  came  past,  and  caught 
and  injured  her  between  the  cars.  Held,  that  the  circumstances 
were  sufficient  to  warrant  a  finding  of  defendant's  negligence. 

2.  A  person  about  to  cross  a  double-track  street  railroad,  who 
sees  an  approaching  car  on  the  nearer  track  about  two  blocks  dis- 
tant, and  one  on  the  further  track  about  one  block  distant,  is  not 
guilty  of  contributory  negligence,  as  a  matter  of  law,  in  passing 
over  the  first  track,  and  stopping  between  the  tracks  to  allow  the 
other  car  to  pass,  as  she  is  not  bound  to  assume  that  the  car  on 
the  first  track  will  traverse  twice  the  distance,  and  reach  the  cross- 
ing before  the  other  car  has  passed. — (O'Callaghan  vs.  Metropoli- 
tan St.  Ry.  Co.,  75  N.  Y.  Supp.,  171.) 

NEW  YORK. — Question  for  Jury — Weight  of  Evidence — Ac- 
cident at  Street  Railway  Crossing — Negligence — Evidence — Con- 
tributory Negligence. 

1.  There  being  some  evidence  in  support  of  plaintiff's  claim, 
the  question  whether  the  weight  of  evidence  is  with  defendant  is 
for  the  jury. 

2.  Testimony  that  plaintiff  drove  forward  to  go  over  a  street 
railway  crossing  at  signal  from  the  company's  inspector,  and  that 
as  the  horses  got  on  the  track  the  inspector  signaled  a  car  to  cross, 
and  plaintiff  pulled  back  as  far  as  he  could,  but,  there  being  a 
curve  in  the  track,  the  rear  of  the  car  swung  out  and  struck  the 
team,  is  sufficient  for  a  finding  that  the  accident  resulted  from 


negligence  of  the  inspector;  it  not  necessarily  following  that  the 
front  of  the  car  would  swing  out  equally  far  at  that  point,  so  that 
plaintiff  must  have  advanced  after  the  front  got  by. 

3.  Whether  a  person  in  a  team  at  a  street  car  crossing,  who, 
because  of  a  curve  in  the  track,  was  struck  by  the  rear  end  of 
street  car  swinging  out,  was  guilty  of  contributory  negligence  in 
turning  to  one  side,  after  he  had  backed  as  far  as  a  car  in  the 
rear  would  allow,  is  a  question  for  the  jury. — (Fay  vs.  Brooklyn 
Heights  R.  Co.,  75  N.  Y.  Supp.,  113.) 

NEW  YORK— Street  Railroads— Repair  of  Street— Municipal 
Resolutions — Admissibility — Street  Railroad  Company's  Negli- 
gence. 

1.  Railroad  Law,  Sec.  98,  requires  a  street  railroad  corporation  to 
keep  in  permanent  repair  the  portion  of  streets  between  its  tracks 
and  2  ft.  in  width  outside  its  tracks,  under  the  supervision  of  the 
proper  local  authorities,  and  whenever  required  by  them  to  do  so, 
and  in  such  manner  as  they  may  prescribe.  Syracuse  City  Charter, 
Sec.  30,  authorizes  the  mayor  and  council  to  regulate  and  repair 
highways  and  streets;  and  section  138  empowers  the  council  to 
repair  pavements,  and  assess  abutting  property  owners  therefor. 
Held,  that  a  resolution  of  the  council,  approved  by  the  mayor, 
empowering  a  paving  company  to  take  up  the  pavement  laid  by  a 
street  railroad  company,  and  repave  the  street  and  keep  it  in  repair 
in  accordance  with  the  city's  specifications,  is  admissible  in  evi- 
dence in  an  action  against  the  railroad  company  for  injuries  sus- 
tained by  a  passenger  in  stepping  into  a  hole  in  the  pavement  on 
alighting  from  its  cars,  as  showing  that  the  company  was  relieved 
from  the  obligation  of  keeping  in  repair  such  portion  of  the  street. 

2.  In  such  case  the  resolution  was  admissible  on  the  question 
of  the  street  railroad  company's  negligence,  though  it  were  not 
relieved  of  its  obligation  to  keep  the  street  in  repair  by  the  city's 
action. — (Welch  vs.  Syracuse  Rapid  Transit  Ry.  Co.,  75  N.  Y. 
Supp.,  173.) 

NEW  YORK. — Incompetent  Evidence — Failure  to  Object — 
Waiver  of  Error — Street  Railways — Personal  Injuries — Proximate 
Cause — Evidence. 

1.  Where  incompetent  evidence  is  received  without  objection 
or  exception,  the  denial  of  a  subsequent  motion  to  strike  it  out  is 
not  prejudicial  error. 

2.  Evidence  that  the  back  of  plaintiff  in  a  personal  injury  action 
against  a  street  railway  company  was  black  and  blue  after  the 
accident,  and  that  liniment  was  applied  thereto  by  a  physician's 
direction  for  two  months;  that  plaintiff's  head  was  injured  by  a 
scalp  wound,  requiring  four  stitches;  that  she  was  bruised  and 
shaken  up;  and  that  a  headache  developed  soon  afterward,  when 
formerly  she  had  headache  but  seldom — was  sufficient  to  support 
a  finding  that  the  accident  was  the  cause  of  the  headache. — (Linde- 
mann  vs.  Brooklyn  Heights  R.  Co.,  74  N.  Y.  Supp.,  988.) 

NEW  YORK.— Employees — Personal  Injuries — Evidence — 
Dismissal  of  Complaint. 

Plaintiff's  intestate  was  a  man  of  allwork  in  defendant's  power 
house.  He  was  called  one  day  to  take  the  place  of  another  em- 
ployee in  operating  a  coal  conveyor  or  filler,  and,  after  working 
there  for  eight  or  ten  hours,  was  caught  in  the  endless  chain  of 
the  conveyor,  and  drawn  under  a  filler,  receiving  injuries  resulting 
in  his  death.  There  was  no  evidence  as  to  how  the  accident  hap- 
pened, nor  what  caused  it.  The  case  was  equally  devoid  of  evi- 
dence of  lack  of  contributory  negligence.  Held,  not  error  to  dis- 
miss the  complaint. — (Palcheski  vs.  Brooklyn  Heights  R.  Co., 
74  N.  Y.  Supp.,  987.) 

NEW  YORK. — Street  Railways — Negligence  of  Passenger 
Boarding  Moving  Car — Negligence  per  se. 

It  is  not  negligence  per  se  for  one  to  attempt  to  board  a  street 
car  moving  slower  than  a  man  can  walk. — (Kimber  vs.  Metropoli- 
tan St.  R.  Co.,  74  N.  Y.  Supp.,  966.) 

NEW  YORK.— New  Trial— Discretion  of  Trial  Court— Review 
— Action  for  Injuries — Excessive  Damages. 

1.  Where  the  Appellate  Court  is  called  upon  to  exercise  its 
discretion  in  reviewing  the  exercise  of  the  trial  court's  discretion 
in  granting  a  new  trial,  the  fact  that  the  trial  court  had  the  wit- 
nesses before  it  should  have  considerable  weight  in  support  of  its 
decision,  but  it  is  not  controlling  upon  the  Appellate  Court. 

2.  The  uncontradicted  evidence  of  plaintiff  showed  that  when 
she  was  injured  she  was  a  self-supporting  washerwoman,  sixty- 
three  years  old,  a  widow,  in  vigorous  health,  and  earning  for  the 
support  of  herself  and  an  unmarried,  sick,  and  dependent  daughter 
from  $8  to  $11  a  week,  and  that  as  the  result  of  her  injuries  she 
had  become  bent  and  decrepit,  in  constant  pain,  and  an  apparent 
charge  for  life  upon  her  married  daughter.  Held,  that  a  verdict 
for  $1,500  was  not  sufficiently  excessive  to  show  that  the  jury  was 
swayed  by  passion,  prejudice,  or  sympathy. — (Sidmonds  vs. 
Brooklyn  Heights  R.  Co.,  74  N.  Y.  Supp.,  989.) 

NEW  YORK. — Street  Railway — Passengers — Personal  Injuries 
— Dismissal  of  Complaint. 
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In  an  action/by  a  passenger  against  a  street  railway  company 
for  injuries  received  while  alighting  from  a  car,  due  to  its  starting 
forward  suddenly,  plaintiff  testified  that  he  signaled  the  conductor 
to  stop,  and  that  the  car  slowed  up,  and  was  practically  at  a  stop; 
that  he  did  not  hear  the  bell  ring;  that  the  car  was  rattling;  that 
he  saw  the  conductor's  hand  go  up  as  though  to  ring.  Held,  error 
to  dismiss  the  complaint.— (Harris  vs.  Union  Ry.  Co.,  of  New 
York  City,  74  N.  Y.  Supp.,  1012.) 

NEW  YORK.— Street  Railway— Personal  Injuries— Instruc- 
tions— Applicability  to  Error — Harmless  Error. 

1.  In  an  action  for  injuries  sustained  in  a  collision  of  two  street 
cars,  plaintiff  testified  that  a  policeman  asked  if  he  did  not  want 
to  go  to  a  hospital;  that  he  said,  "No,"  he  preferred  to  go  to  G.'s 
house;  that  "they  took  a  cab  for  us,  and  put  us  in  the  cab,  and  I 
went  up  to  my  friend  Mr.  G.'s  house."  On  cross-examination  he 
stated  that  when  he  first  came  to,  after  the  accident,  he  "was  in  a 
cab.  That  was  the  first  time  I  knew  anything  about  it,  when  my 
friend  G.  and  the  other  fellow  started  to  push  me  around  in  the 
cab."  Held,  to  sustain  a  charge  that  plaintiff  testified  that  a 
policeman  took  him  to  G.'s  house,  and  that  the  jury  could  consider 
why  the  policeman  was  not  called  as  a  witness. 

2.  Even  though  there  was  no  policeman  in  the  cab  with  plain- 
tiff, there  clearly  was  some  other  person  there,  who  was  not  called 
to  testify,  so  that  there  was  no  prejudice,  since  the  jury  must  have 
understood  that  that  was  the  person  referred  to  by  the  judge. — 
(Goodstein  vs.  Brooklyn  Heights  R.  Co.,  74  N.  Y.  Supp.,  1017.) 

NEW  YORK. — Appeal — Non-suit — Review — Exclusion  of 
Competent  Evidence — Street  Railroads — Injury  to  Pedestrian — 
Negligence — Evidence — Sufficiency — Authorizing  a  Finding  of 
Negligence — Direction  of  Verdict — Contributory  Negljgence — 
Evidence  Authorizing  a  Finding — Direction  of  Verdict. 

1.  The  court,  on  appeal,  in  reviewing  the  ruling  of  the  trial 
court  in  dismissing  the  complaint  at  the  close  of  plaintiff's  evi- 
dence, will  consider  as  admitted  competent  evidence  excluded  by 
the  trial  court. 

2.  A  pedestrian  left  the  sidewalk  to  cross  a  street  in  which  there 
were  two  street  car  tracks.  On  the  track  farthest  from  him  was  a 
south-bound  car,  moving  at  a  speed  of  over  twenty  miles  an 
hour.  When  he  reached  the  south-bound  track,  the  car  was 
from  15  ft.  to  20  ft.  away.  He  almost  cleared  the  track  when  the 
car  struck  him.  The  street  was  well  lighted,  and  there  were  no 
vehicles  or  other  cars  about.  The  motorman  gave  no  warning, 
and  made  no  effort  to  slacken  the  car's  speed  until  after  the 
accident.  Held,  that  though  the  evidence  warranted  a  finding 
that  the  motorman  was  negligent  in  failing  to  slacken  the  speed 
of  the  car  or  give  any  signal,  yet  it  also  warranted  a  finding  that 
he  was  chargeable  merely  with  an  error  of  judgment,  in  believing 
that  the  pedestrian  could  cross  the  track  in  safety,  and  hence  the 
court  could  not  direct  a  verdict  for  defendant  on  the  issue  of  its 
servant's  negligence. 

3.  The  evidence  also  authorized  a  finding  that  the  pedestrian 
was  not  guilty  of  contributory  negligence,  as  he  might  rely  on 
the  motorman's  exercising  due  care,  though  it  also  warranted 
a  finding  to  the  contrary,  and  hence  the  court  could  not  direct 
a  verdict  for  defendant  on  the  issue  of  contributory  negligence. — 
(Handy  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y.  Supp.,  1079.) 

NEW  YORK.— Action  for  Injuries — Pleading— Bill  of  Particu- 
lars— Character  of  Injuries. 

Where  a  complaint  in  an  action  for  injuries  fully  and  completely 
described  the  injuries,  except  that  it  concluded  with  a  statement 
that  "some  of  the  injuries"  were  permanent,  leaving  defendant 
without  notice  as  to  what  injuries  were  claimed  to  be  permanent, 
it  was  entitled  to  a  bill  of  particulars  specifying  permanent  in- 
juries.— (Cavanaugh  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y.  Supp., 
1 108.) 

NEW  YORK. — Street  Railroads — Injury  to  Passenger — Ques- 
tion for  Jury — Permanent  Injury — Instructions — Error  Without 
Prejudice. 

1.  Where  there  is  evidence  that  a  passenger  on  a  street  car 
indicated  to  the  conductor  a  desire  to  get  off,  and  that  he  rang  the 
bell,  and  the  car  slowed  up,  and  the  passenger  then  went  to  the 
step  to  get  off  on  the  car's  stopping,  when  the  car  suddenly  started 
forward  with  a  jerk,  throwing  such  passenger  off,  and  the  testi- 
mony as  to  the  signal  to  stop  being  given  is  not  disputed,  though 
there  is  a  dispute  as  to  the  sudden  starting  of  the  car,  the  evi- 
dence is  sufficient  to  go  to  the  jury  on  the  question  of  negligence. 

2.  Where,  in  an  action  to  recover  for  personal  injuries,  it  was 
not  alleged  that  they  would  be  permanent,  a  verdict  will  not  be 
set  aside  for  error  in  admitting  the  testimony  of  a  physician  that 
he  thought  the  injury  would  be  permanent,  when  the  jury  were 
instructed  as  to  the  damages  to  be  allowed — the  court  refusing  to 
charge  that  damages  could  be  awarded  for  future  suffering — and 
defendant  took  no  exceptions  to  the  charge,  and  made  no  requests 
which  were  not  gantcd. — (Crow  vs.  Metropolitan  St.  Ry.  Co.,  75 
N.  Y.  Supp.,  377.) 


NEW  YORK.— Trial— Non-suit— Dismissal— Special  Verdict- 
Street  Railways — Personal  Injury — Subsequent  Decease — Proxi- 
mate Cause — Trial  Judgment. 

1.  Under  Code  Civ.  Proc.  Sec.  1187,  providing  that,  when  a 
motion  to  non-suit  the  plaintiff  or  for  the  direction  of  a  verdict 
is  made,  the  court  may,  pending  the  decision  of  such  motion, 
submit  any  question  of  fact  to  the  jury,  and  when  a  special  verdict 
is  rendered  on  such  submission  the  court  may  determine  such 
motion,  it  is  error  for  the  court  to  direct  a  judgment  dismissing 
the  complaint  on  the  merits  after  such  motion,  submission  and 
special  verdict. 

2.  Where  plaintiff's  intestate  was  injured  while  a  passenger  on 
a  street  car  by  a  collision  of  cars,  and  soon  thereafter  was  stricken 
with  acute  pulmonary  tuberculosis,  from  which  disease  the  jury 
found  he  died,  and  there  was  no  evidence  that  the  disease  was 
caused  by  or  resulted  from  the  accident,  judgment,  in  an  action 
against  the  railway  company  to  recover  damages  for  such  death, 
should  be  directed  for  defendant. — (Hoey  vs.  Metropolitan  St.  Ry. 
Co.  et  al.,  74  N.  Y.  Supp.,  1113.) 

NEW  YORK.— Elevated  Railroads— Action  for  Injury— Tele- 
graph Linemen — Right  to  go  Upon  Elevated  Structure — Obliga- 
tion of  Railroad  Company  to  Those  Rightfully  Upon  Its  Struc- 
ture— Electric  Feed  Wires — Insulation  and  Repair — Presumption 
from  Insulation — Evidence — Ordinary  Care — Jury  Question — 
Contract  Against  Negligence — Pass. 

1.  Plaintiff,  an  experienced  lineman  of  the  New  York  police 
department,  was  injured  while  in  discharge  of  his  duty  in  repairing 
a  police  telegraph  wire  which  was  carried  upon  the  structure  of 
defendant  elevated  railroad  company,  which  charged  the  city  rent 
for  the  privilege  of  stringing  such  wires  upon  its  structure.  Plain- 
tiff alleged  that  the  injury  was  caused  by  a  shock  from  a  current 
of  electricity  escaping  from  defendant's  trolley  feed  wire  by  reason 
of  defendant's  negligence  in  allowing  such  wire  to  become  unin- 
sulated and  defective.  Held,  that  in  the  absence  of  any  provision 
of  restraint  in  the  contract  giving  the  city  a  right  to  string  its 
police  wires  on  defendant's  structure,  such  privilege  would  con- 
template the  right  of  reasonable  access  by  the  city  to  its  wires  for 
repairing  and  maintaining  them,  and  hence  plaintiff  was  not  a 
trespasser  or  a  bare  licensee,  but  one  lawfully  upon  the  structure, 
engaged  in  the  business  of  his  employer. 

2.  The  obligation  of  defendant  was  that  of  ordinary  care,  which 
required  the  exercise  of  such  care  both  in  stringing  and  in  main- 
taining its  electric  wires,  regardful  of  any  inherent  danger  in  them 
when  highly  charged,  and  mindful  that  from  time  to  time  the 
workmen  of  the  city,  in  discharge  of  their  duties,  might  be 
brought  in  proximity  to  or  contact  with  them. 

3.  The  care  which  defendant  was  bound  to  exercise  included 
ordinary  and  reasonable  insulation  of  its  wires,  and  also  such 
ordinary  and  reasonable  inspection  as  would  preserve  such  insula- 
tion from  such  impairment  as  would  render  the  wires  dangerous 
to  those  whose  business  might  bring  them  in  contact  with  them. 

4.  The  fact  that  the  wire,  the  defect  in  which  was  alleged  to 
have  caused  the  injury,  was  insulated,  was  a  recognition  of  its 
inherent  danger. 

5.  There  being  evidence  which  warranted  a  finding  that  the 
shock  was  due  to  the  contact  of  defendant's  insulated  feed  wire 
with  an  iron  brace  of  the  structure  at  a  point  where  the  insulation 
of  the  wire  had  been  completely  worn  away,  so  that  when  plain- 
tiff's hand  came  in  contact  with  the  iron  brace  the  current  from 
the  wire  was  conducted  through  the  brace  into  his  body,  and  also 
evidence  warranting  a  finding  that  the  defective  insulation  was 
due  to  the  attrition  of  the  feed  wire  with  the  iron  brace,  and  that 
a  year  or  more  of  such  attrition  might  elapse  before  the  insulation 
would  be  worn  entirely  away,  and  that  defendant  might  have  dis- 
covered the  defect  by  reasonable,  practical  and  available  tests,  by 
use  of  instruments  commonly  employed  for  the  purpose,  the 
question  whether  defendant  had  used  ordinary  care  in  the  prem- 
ises was  properly  submitted  to  the  jury. 

6.  The  fact  that  plantiff  held  a  pass  issued  to  him  by  defendant, 
entitling  him  to  free  passage  through  its  stations  and  upon  its 
structure,  but  not  to  free  transit  upon  its  trains,  upon  condition 
that  he  would  assume  all  risk  and  liability  of  accident  while  using 
it,  did  not  debar  plaintiff  from  recovery,  since,  there  being  no 
relation  of  passenger  and  carrier  between  the  parties,  the  rule  as 
to  contracting  against  negligence  when  such  relation  did  exist  was 
not  applicable,  especially  in  view  of  the  fact  that  he  gained  access 
to  the  structure  by  climbing,  and  not  by  availing  himself  of  the 
permission  conferred  by  his  pass. — (Wagner  vs.  Brooklyn  Heights 
R.  R.  Co.,  74  N.  Y.  Supp.,  809.) 

NEW  YORK.— Wrongful  Death— Damages. 

In  an  action  by  a  mother  for  the  death  of  a  child,  a  verdict  for 
$300,  where  the  evidence  of  the  funeral  expenses  and  other  special 
damages  showed  them  to  amount  to  $180,  will  be  set  aside  as 
grossly  inadequate. — (Willsen  vs.  Metropolitan  St.  Ry.,  74  N.  Y. 
Supp.,  774.) 
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THE  MARKETS 


The  Money  Harket 

Wall  Street,  June  II,  1902. 
The  position  of  the  loeal  money  market  has  undergone  no  i  cally 
important  change  during  the  last  two  weeks.  With  the  easing 
of  the  rates  for  money,  foreign  lending,  which  cut  such  a  prominent 
figure  last  month,  has  ceased  and  forwardings  of  currency  from  the 
home  interior  have  fallen  off.  Still  the  addition  to  cash  holdings 
from  the  regular  currency  inflow  of  the  season  suffices  to  keep  the 
large  Treasury  withdrawals  in  check,  while  the  dullness  in  specula- 
tive circles  favors  a  declining,  or  at  least  a  stationary  loan  ac- 
count. Under  these  conditions  the  prospect  for  a  rising  surplus 
reserve  is  not  very  certain,  but  the  present  low  interest  rates  are 
pretty  sure  to  continue.  Sterling  exchange  holds  strong,  but  the 
rate  at  Paris  is  too  high  to  suggest  even  a  possibility  of  gold  ex- 
ports. No  decided  change  is  likely  to  occur  until  the  mid-summer 
crop-moving  period.  By  that  time  the  size  of  the  harvest  will  be 
known,  and  the  volume  of  our  export  trade  in  the  staple  products 
can  be  more  easily  calculated  than  it  can  be  at  present.  Should 
events  move  as  is  now  promised,  we  shall  have  an  abundance  of 
grain  and  cotton  available  for  shipments  against  the  maturing  of 
foreign  credits  already  extended  to  this  market.  While  this  will 
insure  on  the  one  hand  against  further  exportations  of  gold,  it  will 
facilitate,  on  the  other  hand,  the  drawing  of  fresh  assistance  from 
abroad  in  case  of  our  running  into  a  tight  money  market.  So  far 
as  the  purely  domestic  side  of  the  situation  is  concerned  a  great 
deal  depends  upon  how  much  relief  the  reduced  tax  schedules, 
which  go  into  operation  next  month,  will  give  from  the  Treasury 
drain,  and  whether  or  not  the  syndicates  and  other  heavy  borrowers 
of  the  last  eighteen  months,  will  see  fit  to  be  abstemious.  Bank 
reserves  are  abnormally  low,  and  they  will  not  have  the  help  they 
had  last  year  from  the  government's  bond  redemptions.  But  they 
may  be  benefited  again  by  large  deposits  of  new  gold  from  the 
Alaskan  mines,  and  they  will  have  the  assurance  that  last  year's 
recall  of  European  capital  at  an  exceedingly  awkward  time  will  not 
lie  repeated. 

The  Stock  Harket 

Intense  dullness,  unaccompanied  by  any  material  change  in  prices, 
has  characterized  the  recent  dealings  on  the  Stock  Exchange.  The 
daily  average  business  has  not  only  been  the  smallest  of  the  year, 
but  the  smallest  since  the  autumn  of  1900.  What  trading  there  is 
is  confined  wholly  to  the  professional  operators  who  make  their 
living  by  fractional  fluctuations.  The  public  and  the  larger  interests 
who  originate  important  movements,  are  alike  inactive,  and  this 
situation  will,  to  all  appearance's,  continue  until  some  definite  in- 
timation is  given  of  when  a  settlement  of  the  anthracite  coal  strike 
may  be  expected.  The  outlook  in  this  quarter  hardly  seems  any 
different  from  what  it  was  two  weeks  ago.  According  to  the  com- 
mon idea  the  crisis  will  not  be  reached  until  the  miners  resort  to 
violence  in  an  attempt  to  gain  what  they  cannot  accomplish  by 
peaceful  methods.  If  this  stage  of  the  contest  can  be  postponed 
by  the  union  leaders,  then  the  struggle  is  likely  to  go  on  indefinitely 
and  become  a  mere  test  of  endurance.  But  if,  as  is  generally  an- 
ticipated, the  leaders  are  unable  to  hold  the  more  turbulent  element 
in  check,  then  matters  are  apt  to  be  brought  to  an  issue  more  quickly. 
There  still  is  no  reason  to  believe  that  any  plans  of  intervention 
looking  to  arbitration  or  compromise  will  succeed,  because  of  the 
determination  of  the  operators  to  carry  the  fight  to  a  nnish.  The 
stock  market,  meanwhile,  is  buoyed  up  by  the  feeling  that  the  strike 
is  the  only  drawback  to  a  situation  which  points  very  strongly  to 
higher  prices.  Efforts  to  start  a  "bear"  campaign  invariably  meet 
with  failure,  owing  to  the  fact  that  they  do  not  dislodge  stocks  from 
the  hands  of  investors  and  syndicates  where  the  supply  is  chiefly 
held.  For  a  month  and  a  half  the  crops  have  enjoyed  almost  per- 
fect weather,  and  their  condition,  with  the  single  exception  of 
winter  wheat,  is  above  the  average  for  the  season.  This  circum- 
stance, along  with  the  enormous  acreage  planted,  indicates  an  un- 
usually heavy  total  yield,  with  any  kind  of  favorable  weather  be- 
tween now  and  harvest.  The  excellent  crop  outlook  and  the  already 
remarkable  showing  of  railway  traffic,  are  the  foundations  upon 
which  the  current  market  rests. 

Scarcely  anything  of  a  special  nature  can  be  said  of  the  market 
for  the  local  traction  shares.  Dealings  in  this  group,  as  a  rule,  have 
been  light,  even  as  compared  with  the  scant  total  of  business  else- 
where. The  favorable  statement  of  Metropolitan  for  the  March 
quarter  has  attracted  rather  better  support  to  the  shares,  and  at 
tempts  have  been  made  from  time  to  time  to  bid  up  both  Metropoli- 
tan and  the  new  Securities  Company  stock.    The  pool  in  Brooklyn 


Rapid  Transit  is  not  disposed  to  hurry  matters,  but  it  apparently 
feels  confident  in  its  position.  Some  speculative  liquidation  in 
Manhattan  Elevated  last  week  carried  the  price  down  momentarily 
to  130,  but  the  stock  as  regularly  happens  on  all  occasions  of  weak- 
ness, was  well  taken  on  the  decline. 

Philadelphia 

The  indications  are  that  holdings  of  Union  Traction  stock  are 
more  concentrated  now  than  at  any  other  time  in  its  recent  his- 
tory. It  may  be  that,  so  far  as  any  immediate  show  of  earnings 
and  dividend  prospects  are  concerned,  the  motives  of  the  buying 
are  not  clear  to  the  majority  of  outside  observers.  There  are  the 
benefits  of  the  lease  to  the  Philadelphia  Rapid  Transit,  apart  from 
staving  off  the  possibility  of  future  competition,  exactly  discernible. 
But  from  the  speculative  point  of  view  the  stock  is  certainly  well 
held,  and  the  people  who  have  bought  lately  seem  to  have  plenty 
of  confidence.  The  quotations  ruled  around  42  until  the  end  of 
last  week,  when  a  fresh  advance  started,  carrying  the  price  up  to 
435A-  The  Union  Traction  warrants,  or  rights  to  subscribe  to  stock 
in  the  new  holding  company,  have  sold  at  4,  against  3  two  weeks 
ago,  and  they  are  now  selling  at  3%.  All  other  business  in  the 
traction  shares  in  Philadelphia  has  been  confined  to  small  lots 
during  the  fortnightly  period  since  our  last  review.  These  scant 
dealings  are,  of  course,  in  harmony  with  the  conditions  existing 
everywhere  in  the  speculative  field.  Consolidated  Traction  of  New 
Jersey  has  sold  at  69,  Philadelphia  Traction  at  97^  and  97%, 
United  Traction  of  Pittsburgh  preferred  at  51,  American 
Railways  at  45^2,  "ex."  the  quarterly  dividend  of  1% 
per  cent,  Camden  and  Trenton  at  5,  Railways  General  at  5J4> 
Reading  Traction  at  32,  and  Detroit  United  at  75J/2  up  to  79. 
Bond  transactions  comprise  Consolidated  of  New  Jersey  5s  at 
112%,  Electric-People's  Traction  4s  at  98^4  to  99,  Indianapolis 
Railway  4s  at  88J/2  down  to  88,  United  Railways  4s  at  89,  Union 
Traction  of  Indiana  5s  at  102  down  to  101,  People's  Passenger  4s 
at  107,  Citizens'  Passenger  of  Indianapolis  5s  at  noj4- 

Chicago 

Light  trading  has  been  the  rule  on  the  Chicago  Exchange  during 
the  fortnight.  City  Railway  shares  sold  in  a  few  odd  lots  at  210. 
There  was  a  report,  not  confirmed,  that  the  company  is  about  to 
take  up  negotiations  with  the  local  government  for  extension 
of  its  franchises.  Union  Traction  sold  down  on  small  liquidating 
sales  from  igl/2  to  183^.  The  elevated  stocks  are  not  materially 
changed.  Fairly  large  amounts  of  Northwestern  common  changed 
hands  at  38  and  later  at  37Y2,  South  Side  sold  at  114,  Metropolitan 
common  at  38  and  the  preferred  from  90  up  to  gol/2.  Rumors  are 
again  in  circulation  that  the  South  Side  will  make  some  extensions 
and  that  the  Northwestern  has  plans  of  a  similar  nature,  but 
officials  emphatically  say  that  these  are  projects  which  will  only 
mature  in  the  distant  future.  Sufficient  supplies  of  structural  ma- 
terial, for  one  thing,  could  not  be  secured  inside  a  year  at  the 
earliest.  Meanwhile  it  is  significant  that  the  Metropolitan  is  the 
only  line  at  present  operating  an  extension  that  is  showing  very 
gratifying  results.  . 

Other  Traction  Securities 

Massachusetts  Electric  common,  after  selling  up  to  45^  ten  days 
ago,  fell  back  to  44.  It  was  regarded  as  significant,  however,  that 
the  volume  of  transactions  on  the  advance  was  much  larger  than  on 
the  decline.  The  preferred  was  unusually  strong  at  an  advance  to 
99.  Scattering  sales  were  reported  in  West  End  common  around 
96,  and  in  the  preferred  at  116,  up  to  116^.  Considerably  more 
interest  has  been  manifested  in  the  securities  involved  in  the  Nor- 
folk, Newport  News  and  Portsmouth  consolidation,  which  are  dealt 
in  on  the  Baltimore  Exchange.  Norfolk  Railway  stock  sold  up  to 
l37A  on  the  announcement  that  it  would  be  taken  into  the  deal 
on  a  basis  of  $13.50  a  share.  The  payment  of  the  2  per  cent  coupon 
upon  the  income  bonds  of  the  United  Railways  of  Baltimore  had  a 
favorable  effect  upon  all  the  company's  securities.  The  income 
bonds  selling  ex-interest  advanced  to  69J/2,  and  the  general  4s  to 
96.  Other  Baltimore  sales  include  Charleston  Consolidated  Electric 
bonds  at  89,  Norfolk  Railway  5s  at  11^/2,  Lexington  5s  at  101  and 
ioiJ4,  Charleston  Railway  5s  at  106^,  City  &  Suburban  (Washing- 
ton) 5s  at  95,  City  Railway  of  Newport  News  5s  at  n6|4.  and 
North  Baltimore  Traction  bonds  at  119.  In  the  local  New  Jersey 
markets,  North  Jersey  Traction  shares  sold  up  a  point  to  2g]/2,  and 
the  bonds  a  half  point  to  84  on  further  talk  of  the  plans  of  the 
trolley  syndicate  which  is  working  in  the  New  Jersey  field.  The 
local  markets  at  Columbus,  St.  Louis,  New  Orleans  and  Louisville 
have  been  quiet.  Small  sales  of  St.  Louis  Transit  were  recorded 
around  3ij4»  and  in  the  preferred  at  84.    New  Orleans  City  Rail- 
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road  is  a  trifle  higher  for  the  common  at  33%.  on  the  excellent 
earnings  reports.  A  few  small  lots  of  Louisville  common  were 
offered  at  125,  which  is  some  concession  from  recent  figures.  The 
preferred  is  strong  at  119  bid.  On  the  New  York  cttrb,  one  of  the 
recent  features  was  the  sale  of  400  Brooklyn  City  Rail- 
road at  249,  an  advance  of  a  point  over  the  last  previous  sale.  It  is 
said  this  buying  was  by  parties  who  are  taking  all  the  stock  offered 
in  the  market.  San  Francisco  securities  have  reacted  rather  sharply 
after  the  recent  attempts  to  manipulate  their  quotations  upward. 
The  preferred  is  off  from  64Y2  to  63^4,  the  common  from  24^4  to 
23^4  and  the  subscription  privileges  from  104  to  102.  „. 

Last  week  was  the  busiest  ever  experienced  on  the  Cleveland 
Stock  Exchange,  the  total  sales  exceeding  the  entire  month  of  June 
last  year.  The  strong  market  was  due  almost  wholly  to  the  activity 
in  Detroit  United,  of  which  11,919  shares  were  sold,  the  bulk 
of  which  brought  prices  close  to  80.  It  is  thought  that  the  greater 
part  of  the  stock  went  to  New  York,  Cincinnati  and  Montreal 
capitalists,  whose  intention  appears  to  be  to  establish  the  market 
price  at  a  new  high  level  of  80.  During  the  week  the  stock  ad- 
vanced from  74.34  to  80,  closing  at  78^4.  Who  has  been  selling  the 
stock  is  not  known.  The  Everett-Moore  Syndicate  claims  to  have 
sold  about  26,000  shares  recently,  but  the  majority  of  this  went  in 
large  blocks,  whereas  the  recent  sales  on  the  local  exchange  were 
from  50  to  200  shares.  It  is  thought  that  much  of  it  was  sold 
by  small  investors  who  have  had  the  stock  up  as  collateral,  and 
who  have  been  waiting  for  an  advance.  Certain  it  is  that  Cleve- 
land banks  have  been  carrying  a  large  amount  of  the  stock,  and  have 
been  urging  the  borrowers  to  lift  their  loans.  Several  thousand 
shares  of  Detroit  sold  on  the  Cincinnati  Exchange  as  well. 

Pomeroy-Mandelbaum  securities  also  showed  considerable  activ- 
ity last  week.  Elgin,  Aurora  &  South  advanced  to  41,  about  300 
shares  selling.  There  were  several  sales  on  Southern  Ohio 
Traction,  which  has  advanced  to  66.  It  is  thought  this  stock  will 
make  further  advances  before  the  listing  of  the  Cincinnati,  Day- 
ton &  Toledo  stock,  which  will  succeed  it  about  July  1.  Monday 
Elgin,  Aurora  &  Southern  advanced  to  44  on  a  small  block.  Two 
hundred  Southern  Ohio  sold  at  66,  and  100  at  66J/2. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago :  ' 

Closing  Bid 
May  27  June  10 


American   Railways   Company   45%  *45% 

Boston  Elevated   ,   164  165 

Brooklyn  R.  T   66%  67% 

Chicago  City   207  208 

Chicago  Union  Tr.  (common)   18%  18% 

Chicago  Union  Tr.  (preferred)  ,   53%  52% 

Cleveland  &  Eastern   a33  a33 

Cleveland  Elctric    a83  81 

Columbus  (common)    52%  51 

Columbus  (preferred)    107%  107 

Consolidated  Traction  of  N.  J   69  69 

Consolidated  Traction  of  N.  J.  5s   111%  112% 

Detroit  United    72%  78% 

Electric-Pecple's  Traction  (Philadelphia)  4s   98%  99% 

Elgin,  Aurora  &  Southern    40  42% 

Indianapolis  Street  Railway  4s   88%  88 

Lake  Street  Elevated    12%  12% 

Manhattan  Ry   132%  131% 

Massachusetts  Elec.  Cos.  (common)   44%  43% 

Massachusetts  Elec.  Cos.  (preferred)   96%  97 

Metropolitan  Elevated,  Chicago  (common)   38  38 

Metropolitan  Elevated,  Chicago    89  90% 

Metropolitan  Street    147%  149 

New  Orleans  (common)    3314  3314 

New  Orleans  (preferred)    110%  111 

North  American    121%  121 

Northern  Ohio  Traction  (common)   30  33% 

Northern  Ohio  Traction  (preferred)   a85  a84 

North  Jersey    29%  29% 

Northwestern  Elevated,  Chicago  (common)   37%  37% 

Northwestern  Elevated,  Chicago  (preferred)  

Philadelphia  Traction    971/,  97 

St.  Louis  Transit  Co.  (common)   31  3114 

South  Side  Elevated  (Chicago)   112  110 

Southern  Ohio  Traction    a67  66% 

Syracuse  (common)    22  22 

Syracuse  (preferred)    64  ^4 

Third  Ave   130  130 

Toledo  Railway  &  Eight   2(1  20 

Twin  City,  Minneapolis  (common)   122%  119% 

United  Railways,  St.  Louis  (preferred)    83%  83 

United  Railways,  St.  Louis,  4s   87%  87% 

Union  Traction  (Philadelphia)   40%  43% 

Western  Ohio  Ry   ]g  Vty\ 


*  Ex-dividend,     t  Last  sale.     (a)  Asked.     (I.)  Ex-rights, 


Iron  and  Steel 

The  most  important  development  of  the  last  two  weeks  in  the 
iron  market  is  the  action  of  the  steel  rail  pool  in  fixing  the  price 
for  1902  at  $28  per  ton.  This  is  the  same  figure  that  has  been  kept 
steadily  throughout  the  past  year,  and  the  fact  that  no  advance  is 
made  when  the  output  is  sold  seven  months  ahead  is  the  most 
effective  demonstration  that  has  yet  been  given  of  the  desire  of  the 
leading  trade  interests  to  keep  down  prices.  Orders  aggregating 
from  350,000  to  400,000  tons  of  steel  rail  have  already  been  booked 
for  1903  delivery.  In  other  branches  of  the  industry  there  is  noth- 
ing new  that  is  worthy  of  comment.  The  coal  strike  has  caused 
a  number  of  blast  furnaces  to  close  operations,  and  more  will 
probably  be  closed  down  in  case  the  strike  continues,  but  as  yet 
the  proportion  of  those  which  have  suspended  from  this  cause  is 
not  large  enough  to  be  a  very  serious  matter.  Quotations  are  un- 
changed, as  follows:  $21.50  for  Bessemer  pig  iron,  $32  for  steel 
billets  and  $28  for  steel  rails. 

netal 

Quotations  for  the  leading  metals  are  as  follows:  Copper  12^ 
cents,  lead  4^  cents,  tin  29%  cents,  spelter  4%  cents. 



SAN  FRANCISCO,  CAL. — A  new  issue  of  bonds  will  be  made  shortly  by 
the  North  Shore  Railroad  to  the  amount  of  $3,500,000.  This  includes  ex- 
penditures for  betterments  aggregating  $1,375,000,  and  $1,500,000,  which  is  to 
refund  the  North  Pacific  Coast  issue  maturing  in  1912.  Ihe  issue  bears 
interest  at  the  rate  of  5  per  cent.  The  contemplated  improvements  include 
a  new  ferryboat,  25  miles  of  new  track,  a  large  electric  generating  station  and 
the  construction  of  a  2%-mile  cut-off.  The  Mercantile  Trust  Company  will 
open  subscriptions  on  June  14. 

EAST  ST.  LOUIS,  ILL.— The  details  of  the  plan  for  the  consolidation  of 
the  electric  railway  companies  of  this  city  have  been  made  public.  The  East 
St.  Louis  &  Suburban  Company  will  be  organized  in  New  Jersey,  with 
$5,000,000  stock.  This  company  will  issue  $8,000,000  of  thirty-year  5  per  cent 
collateral  trust  bonds,  of  which  $5,285,000  will  be  issued  in  exchange  for  all 
the  stock  and  bonds,  excepting  $215,000  of  the  East  St.  Louis  Railway,  the 
St.  Louis  &  East  St.  Louis  Electric  Railway,  the  St.  Louis  &  Belleville 
Electric  Railway  and  the  East  St.  Louis  &  Suburban  Railway,  the  latter  re- 
cently organized  to  consolidate  a  number  of  small  companies.  There  will  be 
reserved  to  take  up  the  $215,000  underlying  bonds  an  equal  amount  of  the 
new  collateral  bonds,  while  the  remaining  $2,500,000  of  the  issue  will  be  held 
under  restrictions  of  the  trust  agreement  to  provide  for  the  future  require- 
ments of  the  company.  The  securities  deposited  as  collateral  for  the  $8,000,- 
000  bonds  are  $5,535,000  bonds  and  $5,000,000  stock  at  par  value  of  the  merged 
companies.  All  the  officers  of  the  new  company  are  Philadelphians.  They 
are:  C.  M.  Clark,  president;  E.  W.  Clark,  Jr.,  vice-president;  G.  L.  Esta- 
brook,  secretary,  and  C.  A.  Pearson,  Jr.,  treasurer. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  has 
declared  the  regular  quarterly  dividend  of  1%  per  cent  on  the  preferred  stock, 
payable  July  1. 

HELENA,  MONT.— The  entire  property  of  the  Helena  Power  &  Light 
Company  has  been  sold  by  Master  Commissioner  Henry  N.  Blake  to  Thomas 
A.  Marlow  for  $200,000,  the  minimum  price  fixed  by  the  United  States  Court. 
Mr.  Marlow  represents  Eastern  capitalists,  who  will  incorporate  a  new  com- 
pany to  operate  the  property,  and  will  make  many  improvements.  Mr. 
Marlow  said  after  the  purchase:  "We  contemplate  many  improvements  in 
the  property,  based  on  the  report  of  an  engineer  who  came  here  a  year  ago 
last  March  to  examine  and  report  on  it.  These  improvements  will  be  made 
as  soon  as  practicable  and  will  extend  to  all  departments — street  railway, 
electric  and  gas.  The  intention  is  to  make  it  a  first-class,  up-to-date  plant, 
such  as  the  business  will  justify." 

HAMBURG,  N.  Y. — The  Railroad  Commissioners  have  granted  permission 
to  the  Hamburg  Railroad  Company  to  issue  a  mortgage  of  $300,000,  the  pro- 
ceeds to  be  expended  in  improving  its  road. 

LONG  ISLAND  CITY,  N.  Y.— A  certificate  of  consolidation  of  the  New 
York  &  Queens  County  Railway  Company  and  the  Queens  Railway  Com- 
pany under  the  former  title  and  with  a  capital  of  $5,000,000,  has  been  filed 
with  the  Secretary  of  State.  The  directors  of  the  company  are:  William  H. 
Shelmerdine,  Francis  Rawle  and  James  M.  Gregg,  of  Philadelphia;  Clarence 
D.  Simpson,  of  Scranton,  Pa.;  Jacob  R.  Beetem,  Frank  P.  Maize,  Dennis  W. 
Murphy  and  Charles  G.  Fitch,  of  Long  Island  City,  and  William  E.  Stewart, 
of  New  York  City.  The  Queens  Railway  Company  was  incorporated  only  a 
few  days  ago  as  the  successor  of  the  New  York  &  North  Shore  Railway 
Company,  operating  between  Jamaica  arid  Flushing.  The  New  York  & 
Queens  County  Railway  Company,  operating  between  Long  Island  City 
and  Flushing,  operated  the  New  York  &  North  Shore  Railway  under  lease. 
Both  companies  are  controlled  by  the  same  interests. 

GREENSBORO,  N.  C\ — An  important  deal  involving  the  consolidation  of 
all  gas,  electric  light,  street  railway  and  power  interests  in  this  city  has  been 
consummated,  by  which  control  has  passed  from  Baltimore  interests  into  the 
hands  of  New  York  parties.  More  than  $500,000  are  involved  and  cash  was 
paid  for  the  newly  acquired  property.  At  the  reorganization  meeting  held 
recently  the  following  officers  and  directors  were  elected:  Dr.  F.  A.  C. 
Perrin,  Pittsfield,  Mass.,  president;  F.  R.  Williamson,  of  Flemington,  N.  J., 
vice-president;  V.  J.  Jerome  Otis,  of  New  York,  secretary  and  treasurer;  E. 
P.  Wharton,  Dr.  W.  M.  Gamewell,  of  Pittsfield,  Mass,  and  Sterling  Birming- 
ham, of  New  York,  directors.    A  seventh  director  will  be  chosen  later. 

TACOMA,  WASH. — A  meeting  of  the  stockholders  of  the  Tacoma  Railway 
(k  Power  Company  will  be  held  on  June  23  to  vote  upon  the  question  of  (lie 
sale  of  the  property  and  franchises  and  the  liquidation  of  the  company. 
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t  Deficit. 


Company 


Period 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBANY,  N.  Y. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ry. 

Co    


BOSTON,  MASS. 
Boston  Kiev.  By. 


Co. 


Massachusetts  Klec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  K.  T.  Co.. 


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Klec.  Ry.  Co  


Lake  Street  Klevatetl 


1  m.,  Feb. 

8  " 
8  " 


1  m.,  Apl. 


C LK VKL AN I> ,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Kastern. 


Cleveland  Kl.  Ry.  Co. 


Cleveland,    Klyria  & 
Western  


Cleveland,  Painesville 
«fe  Kastern  


DENVER,  COL. 
Denver  City  Tramway 
Co.  


DKTROIT,  MICH. 
Detroit  United  Ry... 


Detroit  and  Fort  II u 
ion  Shore  Line 
(Rapid  Ry.  System) 


1  m., 

Apl. 

'02 

49,425 

1  " 

'01 

39,018 

4  " 

'02 

190,559 

4  " 

'111 

162,271 

12  " 

Dec. 

'01 

617,011 

12" 

'Oil 

513.725 

Apl 


Apl. 


2  m.,  Sept.'Ol 
12"       "  '00 


.Sept.'Ol 
"  '00 


m.,  Apl.  '02 

"  '01 

I  "       "  02 

I "       "  '01 

!  "  June  '01 
,  >fl0 


12  m.,  Dec.  '01 
12  "      "  '00 


Feb.  '0: 
"  '01 
12  "  Dec.  '01 
12"      "  '00 


1  m., 
1  " 
12  '■ 
12  " 


1  m.. 
1 


5  " 
12  '• 
12  " 


1  m. 

1  " 
4  " 
4  " 
12  " 
12  " 

1  m. 
1  " 
4  " 
4  " 
12  ' 
12  " 


Feb.  '02 
"  '01 

Dec.  '01 
"  '00 


Feb.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 

May  '02 
"  '01 


Dec. 


Apl.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 

Apl.  '02 
"  '01 
"  '02 
"  '01 

Dec.  '01 
"  '00 


117, 
109, 
1,215, 
1,141 


14 
13 
155 
14(i 


1  m.,  Apl.  '02 


1  in. 

1-  '.' 


Dec. 


Apl. 


10,869,496 
10,236,994 

5,778,133 
5,518,837 


1,041,706 
989,994 
10,468,072 

9,844.598 
12,135,559 
11.768,550 


230,744 
235,021 
3,519,491 
1,998,050 


13,057 
10,443 
44,749 
34,041 


786,462 
757,954 


3,454 
2,435 

47,9 

49,646 


4.916 
3,525 
90,390 
62,893 


168,462 
151,805 
356,544 
318,537 
2,296,898 
2,061,505 

25.045 
20,707 
103,194 
84,791 
249,260 
179,698 


12,696 
10,184 
44  682 
36.203 
164,971 
141,112 

124.516 
116,35: 
4K1.348 
4*5,29' 
1,507,293 
1,302,290 


259, 

228,597 
1,015,407 

878,865 
2,919,171 
2,575," 


29,611 
28,877 


7,336,597 
6,828,110 


3,915,486 
3,659,337 


a  x 


28,527 
25,477 
114,862 
104,034 

*  350,845 

*  317,475 


81, 


837, 
775 


*  705.01 1 
658,282 

*7489910 
6522733 
7216008 

*71 06373 


132,920 
118,273 
1,664,2S5 
972,319 


5,899 
5,584 
23,603 
22,614 


388,7  99 
378,061 


2,255 
3,016 

*  32,002 

*  33,272 


3,616 
4,037 
52,022 
36,672 


97,416 
90,251 
203,452 
189,514 
1,265,953 
1,121,037 

13,311 
11,141 
64,702 
54,523 
136,865 
102,393 


6,934 
5,935 
26,141 
21,610 

*  87,102 

*  89,592 

66,533 
62,8(j6 
261,118 
236,915 
818,321 
722,458 


150,719 
131,886 
586,374 
497  630 
♦1596765 
H439058 


18,392 
18,062 


330,696 

331,711 
2,978.162 
3,321,865 
4,919,55114,341,748 
4,662,177  4,135,405 


20,898 
14,142 
75,697 
58,23? 
266,166 
196,249 


35,545 
33,856 
378,005 
365,559 


5.002 
4,774 
70,595 
64,290 


3,532,899 
3,408,884 


1,862,648 
1,859,500 


Q  2 
fa 


12,829 


50,579 
41,988 
136,162 
141,133 


23,603 
19,901 
215,823 
199,433 


48,498 
44,384 


2,896,359 
2,932,839 


937,206 
994,294 


97,821 
116,748 
1,855,206 
1,025,731 


7,159 
4,859 
21, U6 
11,428 


397,663 
379,293 


1,199 
+  581 
15,974 
16,374 


1,300 
t  512 
3K.368 
26,221 


71,016 
61,554 
153,092 
129,023 
1,030,945 
940,467 

11,735 
9,566 
38,492 
30,267 
112,394 
77,304 


5,762 
4,249 
18,541 
14,592 
77,869 
71,520 

57,983 
53,490 
220,230 
198,382 
688,965 
579,839 


109,057 
96,709 
429,033 
381  235 
1,322,016 
1,136,219 


11,219 
10,816 


91,276 
84,411 
7H9,124 
641,057 


13,023 
13,294 


43,678 
36,148 


22,170 
18,875 
43,945 
37,851 
244,231 
258,483 


57,02/ 
34,56; 


72,500 
72,500 

32,865 
31,304 
131,259 
125,622 
383,180 
374,291 

66,402 
57,360 
260,155 
229,425 
652,27: 
616,468 

10,568 
9,692 


o<t  o  c 
_  3^3  > 
< 


8,069 

25418 
16,249 
130,004 
55,117 


11,941 

13.955 
162,181 
166,126 


22,097 
19,906 


636,539 
476,044 


925,442 
865,206 


577,803 
526,772 


3,548 
32,338 
1,066,081 
384,674 


2,951 
3,080 


t  4,310 
t  9,927 


48,816 
42,679 
109,140 
91,172 
786,714 
681,984 


55,371 
42,742 


5,369 
|980 

26,119 
22,186 
88,972 
72,759 
305,785 
205,548 


42,655 
39,349 
168,878 
151,810 
670,129 
519,751 


651 

i;i24 


Com  i'an  v 

Period 

Total  Gross 
Earnings 

Operating 
Expenses 

Net 
Earnings 

Deductions 
From  Income  j 

Net  Income, 
Amount  Avail- 
able for 
Dividends 

itiiT  i  T  '■■>  If  TV1~T"WW 

L)  U  L  U  I H ,  JT1I..N  JN . 

Duluth-Superior  Tr. . . 

1  m 

Apl 

'()■' 

41  174 

22  105 

19  069 

9  604 

9  465 

1  "' 

'01 

37i 100 

20'276 

ie!83o 

9jl33 

7)697 

4  " 

'02 

152,435 

89,991 

62,444 

38,443 

24,001 

4  " 

.< 

'01 

131,870 

79,899 

51,971 

36,419 

15,551 

r_.  1  An  i  FN  ,  A Lj Li. 

Elgin,       Aurora  & 

8  333 

1  713 

Southern  Tr   

1  m 

Apl 

'02 

°9  642 

19  595 

10  047 

i  " 

'01 

2X013 

18,285 

8)328 

8',333 

'+5 

ii " 

•02 

344,136 

195,674 

148,462 

91,667 

56,795 

u  " 

w 

'01 

300,962 

192,726 

108,236 

91,667 

16,569 

7  500 

5  029 

Southern  Ohio  Tr.  Co. 

1  m. 

Apl. 

'02 

27  774 

15  245 

12  529 

1  "' 

'01 

23)530 

141405 

9^125 

^500 

l)625 

12  " 

'02 

353,141 

186,365 

166,779 

90,000 

76,779 

12" 

'01 

303,704 

160,757 

136,946 

90,000 

46,946 

1  At p<  it%r rs ,  i.j_i>  1 . 

London  St.  Ry.  Co 

1  m. 

Apl. 

'02 

9.942 

6,395 

3,547 

2,3a5 

1.211 

1  " 

'01 

9,496 

5,999 

3,497 

1,998 

1,499 

4  " 

u 

'02 

39,188 

26,723 

12,465 

8.896 

3,569 

4  " 

41 

'01 

36,192 

25,136 

11,056 

7,807 

3  249 

MILWAUKEE,  WIS. 

ivmwauKee  Hii .  ivy.  ai 

Lt.  Co  

1  m 

Apl. 

'02 

99  154 

106  89' i 

64  108 

42  785 

1  " 

•01 

184,210 

96,099 

88,111 

60^483 

27)629 

4  " 

" 

'02 

833,547 

401,276 

4i'.',271 

257,901 

174,370 

4  " 

" 

'01 

728,683 

397,530 

331,152 

241,163 

89,989 

MINNKAPOLIS.MINN. 

Twin  City  R.  T.  Co.... 

Apl 

'02 

263  243 

131  388 

131  854 

58  510 

73,338 

1 

'01 

232)243 

111*741 

120)502 

56)667 

63)834 

4  " 

" 

'02 

1,059,565 

512,040 

547,525 

234,066 

313,45^ 

4  " 

" 

'01 

926,311 

449,323 

476,988 

216,460 

260,527 

54,692 

Montreal  St.  Ry.  Co... 

1  m. 

Mar. 

'use 

154,390 

83,850 

70,540 

15,848 

1  " 

'01 

144,794 

93,272 

51,521 

9,288 

42,234 

7  " 

'02 

1,079,110 

679,459 

399,652 

106,234 

293,418 

7  ** 

" 

'01 

1,012,816 

652,921 

359,895 

64,363 

295,532 

iNHiVV  1l  OJtt  Ja.  KjXM.  \  ■ 

880,329 

Manhattan  Ry.  Co.  

3  m. 

Dec. 

'01 

3,038,435 

l'.404,971 

1,633,465 

753,135 

3  " 

" 

'00 

2,728,598 

1,340,696 

1,387,902 

749.857 

638,045 

12  " 

Sept. 

(il 

10,455,872 

5,328,649 

5,127,223 

2,B03,132 

2  444,091 

12" 

It 

•00 

9,950,735 

5,195,312 

4,75j,423 

2,688,644 

2,066,779 

Metropolitan  St.  Ry.. 

3  m. 

Dec. 

'01 

3,887,936 

1,723,972 

2,143,964 

1,151,140 

992,824 

3  " 

'00 

3,786,030 

1,699,649 

2,086,381 

1,138,467 

947,914 

12  " 

June 
" 

'01 

14,720,767 

6,755,131 

7,965.636 

4,534,068 

3,431,567 

12  " 

'00 

14,437,134 

6,631,254 

7,805,880 

4,445,720 

3,360,160 

/IT  "■j*  A  IkT     TkT  ~wr 

OLUjAW,  w.  y. 

438 

Olean  St.  Ry.  Co...  

1  m. 

Mar. 

'02 

3,994 

2,411 

1,584 

1,146 

1  " 

" 

'01 

3,835 

2,043 

1,79; 

1,187 

604 

9  " 

" 

'02 

41,7:35 

21  611 

20,124 

12,343 

7,781 

9  " 

" 

'01 

39,270 

19,276 

19,994 

11,068 

8,925 

PITTSBURG,  PA. 

72,180 

Consolidated  Traction 

1  m. 

Dec. 

'01 

304,669 

140,941 

163,728 

91,548 

1  " 

'00 

277,439 

109,069 

168,370 

89,807 

78,563 

9  " 

" 

'01 

2,649,656 

1,145,651 

1,503,905 

807,667 

694,238 

9  " 

'00 

2,471,696 

1,013,240 

1,458,456 

799,704 

658,752 

111  1  1  j  .A  1  >  r.  1. 1  1 1 1  -A ,  1  -A  . 

1  m. 

Apl. 

'02 

79,619 

American  Railways  .. 

1  " 

" 

'01 

64,339 



10  " 

'02 

810.663 



10  " 

'01 

691,399 

RICHMOND,  VA. 

2,126 

Richmond  Trac.  Co... 

1  m 

Sept. 

'01 

20,991 

15,669 

5,822 

3,196 

1  " 

'00 

20,727 

10,770 

9,957 

3.843 

6.115 

12" 

" 

'01 

218,569 

139,542 

79,027 

38,618 

40,410 

12  " 

'00 

203,057 

108,198 

94,859 

37,608 

57,250 

ROCHKSTKR,  N.  Y. 

14,462 

1  m. 

Apl, 

'02 

86,183 

45,491 

39,192 

24,730 

1  " 

'01 

82,778 

51.910 

30,867 

23  574 

7,293 

4  " 

'02 

350,343 

193,423 

156,919 

99,104 

57,81 5 

4  " 

'01 

328,832 

213,788 

115,045 

96,268 

18,777 

SCRANTON,  PA. 

Scranton  Ry.  Co  . 

1  m. 

Oct. 

'01 

2,638 

29,300 

adf26661 

1  " 

'00 

48,781 

34,787 

13,993 

10" 

'01 

507,989 

295,079 

212,910 

10" 

'00 

504,852 

298,122 

206,730 

SCHKNKCTADY,  N.  Y. 

23,658 

Schenectady  Ry.  Co.  . 

3  m. 

Dec. 

'01 

84,061 

46,949 

37,112 

13,454 

3  " 

'00 

30,876 

14,517 

16,359 

6,087 

10,278 

SYRACUSK,  N.  Y. 

5,634 

Syracuse  R.  T.  Co...  . 

1  m. 

Apl. 

'02 

56,008 

31,349 

24,659 

19,025 

1  " 

'01 

52,416 

28,470 

23,946 

18,683 

5,263 

10  " 

'02 

574,652 

316,908 

257,744 

190,196 

67,548 

10" 

•01 

512,389 

280,907 

231,482 

186,288 

45,194 

TOLKDO,  O. 

20,189 

Toledo  Ry.  &  Lt.  Co... 

1  m. 

Mar. 

'02 

111,174 

53,151 

58,024 

37,833 

1  " 

'01 

98,749 

46,047 

52,701 

24,271 

28,431 

3  " 

'02 

325,238 

163.442 

161,796 

113,494 

48,302 

3  " 

'01 

288,960 

141,628 

147,333 

72,813 

74,520 

12" 

Dec. 

'01 

1,311,084 

*  636,407 

674,677 

415,168 

259,509 

12" 

•oo 

1,182,517 

*  616,945 

565,572 

409.051 

156,521 

W.  NKW  BRIGHTON, 

S.  I. 

Staten  Island  Ry  

3  m. 

Mar. 

'02 

38,189 

46,906 

t  8.717 

8,778 

+17,495 

3  " 

-01 

35,897 

38,288 

t  2,391 

8,217 

+10,608 
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Solvitur  Ambulando 

The  old  classical  saying  of  "solvitur  ambulando ,"  or,  freely  trans- 
lated, "settle  it  as  you  go,"  finds  a  new  application  in  the  proposal 
which  comes  very  naturally  and  appropriately  from  Chicago  to 
attach  "breakfast  trailers"  to  the  trolley  cars  of  that  strenuous  and 
indefatigable  metropolis  of  the  midway  West.  Down  East  and 
around  New  York  and  Philadelphia  it  has  always  been  admitted 
that  the  commuter  has  a  hard  time  catching  his  breakfast  and  his 
train,  but  it  was  hardly  imagined  hitherto  that  average  Chicago 
citizens  bothered  about  breakfast  at  all.  It  was  a  dotlet  on  the 
"i"  that  they  were  supposed  to  disregard,  just  as  in  Paris  a  hearty 
New  Yorker  tries  to  allow  that  all  he  wants  before  11:30  a.  m.  is 
a  cup  of  cocoa  and  a  highly  reticulated  roll.  Things  are  some- 
times not  what  they  seem,  and  now  the  report  comes  from  Chicago 
— of  all  places — that  the  suburbanites  are  loathe  to  go  any  longer 
without  their  breakfasts,  in  their  hurry  to  catch  the  7:49*/  ex- 
press. 

We  believe  that  many  a  New  Yorker  who  lives  in  remote 
suburbs  will  watch  this  experiment  with  keen  interest.  If  it  suc- 
ceeds the  merry  jest  of  the  commuter  spurting  for  the  depot  from 
an  unfinished  breakfast,  or  with  a  roll  and  cup  of  coffee  in  either 
hand,  will  lose  its  sting;  and  one  will  no  longer  see  indigestion 
pills  advertised  on  an  extravagant  scale  at  all  the  choice  suburban 
stations.  The  trolley  breakfast  car  will  cure  all  that.  You  will 
get  your  breakfast  and  settle  it  as  you  go. 

Lawlessness  at  Pawtucket 

The  disgraceful  scenes  which  were  enacted  in  Pawtucket  and 
other  points  along  the  lines  of  the  United  Traction  &  Electric 
Company  last  week  were  the  logical  outcome  of  the  attitude  of  the 
local  authorities,  which  encouraged,  abetted  and  approved  the 
acts  of  violence  and  intimidation  directed  toward  the  company  and 
its  patrons.  Prompt  and  firm  measures  supporting  law  and  order 
on  the  part  of  the  Mayor  and  police  of  Pawtucket  would  have  pre- 
vented rioting  and  bloodshed  and  brought  about  a  settlement 
under  much  more  advantageous  conditions  than  can  new  be  hoped 
for.  The  strikers  were  led  to  attack  the  company's  employees  and 
destroy  property  because  they  knew  the  Mayor  and  police  would 
not  interfere.  Finding  it  impossible  to  secure  protection  from  the 
city  the  company  was  compelled  to  appeal  to  the  county  authori- 
ties and  enlist  the  services  of  deputy  sheriffs,  whereupon  the  mob 
attacked  these  officers,  and  it  became  necessary  to  call  out  1500 
militiamen.  In  all  the  disorderly  proceedings  the  police  looked 
on  complacently  and  made  no  attempt  whatever  to  protect  life  and 
property,  and  the  Mayor,  instead  of  condemning  the  outrages  per- 
petrated, had  the  effrontery  to  excuse  and  defend  the  rioters. 

Wiring  of  Electric  Cars 

When  George  Westinghouse  called  attention  to  the  danger 
of  fire  from  electrical  causes  on  electric  cars  operating  on  under- 
ground roads  and  in  tunnels,  his  utterances  were  much  criticised 
as  being  ultra-conservative,  but  it  is,  perhaps,  well  that  he  gave  the 
warning,  for  while  the  danger  from  electrically  started  fires  on 
underground  roads  is  very  slight,  if  proper  precautions  as  to  car 
wiring  are  taken,  it  is,  nevertheless,  true  that  the  number  of  fires 
from  electrical  causes  on  electric  cars  operating  in  the  United 
States  is  far  greater  than  it  should  be.  Scarcely  a  week  passes 
that  the  newspapers  in  some  city  of  the  country  do  not  contain 
accounts  of  fires  of  this  character.  Of  course,  it  sometimes  hap- 
pens that  the  mere  opening  of  the  circuit  breaker  or  blowing 
of  a  fuse  is  magnified  into  a  "conflagration"  by  the  imaginative 
newspaper  reporter,  as  in  the  case  of  the  Third  Avenue  panic  last 
week.  However,  when  a  car  is  burned  to  the  trucks  or  so 
badly  damaged  that  it  has  to  be  taken  out  of  service  for  repairs, 
it  is  certainly  worth  considering  as  a  fire,  and  while  the  number  of 
fires  on  any  one  road  may  be  small,  in  the  course  of  a  year  the 
aggregate  number  the  country  over  is  considerable,  and  suggests 
either  thai  there  is  considerable  carelessness  in  doing  the  work  or 
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that  there  is  need  of  improvement  in  the  systems  of  car  wiring  com- 
monly used.  Car  bodies  being  necessarily  built  of  combustible 
material,  and  the  amount  of  heat  generated  by  a  short  circuit  in 
the  car  wiring  before  the  circuit  breaker  is  opened  being  large, 
there  is  always  a  chance  for  a  blaze,  unless  the  car  wiring  is  in 
some  way  protected  from  the  combustible  part  of  the  structure.  It 
13  not  so  easy  to  improve  on  present  methods  of  car  wiring  as  might 
at  first  be  thought.  It  has  been  found  by  the  underwriters  that 
the  most  dangerous  feature  of  electrical  circuits  is  the  possibility 
that  arcs  will  form  at  places  where  wires  may  become  broken,  or 
in  the  establishment  of  an  arc  by  dirt  or  moisture  between  two 
wires  of  different  potential.  The  overheating  of  conductors  by  a 
a  short  circuit  is  not  considered  a  source  of  much  danger,  because 
the  fuses  will  soon  interrupt  the  current  in  case  of  a  dead  short 
circuit,  but  in  the  case  of  a  formation  of  an  arc  there  is  no  as- 
surance that  the  fuses  will  blow.  The  same  thing  probably  holds 
true  in  car  wiring  as  in  the  wiring  of  buildings.  The  arc  be- 
tween two  adjacent  wires  of  different  potential  or  between  a  wire 
and  some  grounded  part  of  the  car  may  not  be  interrupted  quickly 
enough  by  the  fuse  or  circuit  breaker  to  prevent  starting  a  fire. 
In  most  cases  it  would  not,  but  it  is  the  exceptional  case  that  must 
be  guarded  against.  Improvements  in  electric  wiring  the  last  few 
years  have  been  along  three  distinct  lines — namely,  increase  in 
mechanical  strength  of  the  conductors  at  points  where  they  are 
especially  subject  to  breakage,  increase  in  the  electrical  strength 
of  the  insulation,  and  increase  in  mechanical  protection  to  the  in- 
sulation. It  is  along  mechanical,  rather  than  electrical,  lines  that 
most  of  the  recent  improvements  have  been  made,  as  shown  by  the 
wiring  rules.  In  other  words,  it  has  been  found  necessary  not 
so  much  to  increase  the  thickness  or  dielectric  strength  of  the  in- 
sulation as  to  insure  the  mechanical  protection  of  what  insulation 
the  wire  already  has.  Now,  in  wiring  electric  cars  these  general 
principles  undoubtedly  hold  good  as  well  as  in  the  wiring  of  build- 
ings. It  is  doubtful  whether  many  improvements  can  be  made 
as  to  mechanical  strength  of  conductors  at  points  where  there  is 
the  greatest  chance  of  breakage,  as  these  weak  points  were  recog- 
nized a  number  of  years  ago,  and  all  car  wiring  is  done  in  such 
a  way  as  to  keep  the  breakage  of  wires  on  account  of  jars  and 
twists  as  low  as  possible.  This  has  been  done  by  the  use  of  flexible 
leads  where  formerly  solid  conductors  were  used,  and  the  use  of 
devices  at  terminals  and  binding  posts  which  will  prevent  an  undue 
amount  of  strain  being  put  on  a  conductor  at  one  point.  What- 
ever improvements  are  made  in  car  wiring  will  probably  have  to 
be  mainly  in  the  way  of  increased  mechanical  protection  for  the 
insulation  and  the  conductor  it  surrounds,  and  possibly  in  the 
use  of  iron  conduit,  which  will  tend  to  confine  the  troubles  to  the 
inside  of  an  iron  pipe. 

The  Pennsylvania  Tunnel  Franchise 

The  attitude  of  the  Pennsylvania  Railroad  Company  through- 
out its  negotiations  with  the  Rapid  Transit  Commission  for  per- 
mission to  install  a  tunnel  under  Manhattan  and  thus  connect 
Jersey  City  and  Long  Island,  as  well  as  secure  improved  terminal 
facilities  in  this  city,  has  been  marked  by  a  liberality  and  pro- 
gressiveness  that  are  truly  commendable.  The  essential  features 
of  the  contract  are  discribed  elsewhere  in  this  issue.  It  will  be 
seen  that  they  provide  for  an  annual  expenditure  for  the  first  10 
years  of  $1,961,535  to  secure  the  improvements  that  have  been 
decided  upon.  This  includes  a  rental  of  $75,535  for  tunnel  and 
street  rights,  and  taxes  aggregating  $468,000  on  real  estate.  In 
addition  to  this  there  will  be  interest  at  2>TA  per  cent  upon  an  in- 
vestment of  $40,000,000,  which  will  be  required  to  complete  these 
extensions,  amounting  to  $1,400,000  a  year.  At  the  expiration  of 
10  years  the  annual  rental  paid  to  the  city  for  the  tunnel  and  street 
rights  will  be  increased  $39,336  for  15  years,  and  then  the  entire 
question  of  compensation  to  the  city  will  come  up  again  for  re- 
adjustment. Both  the  city  and  the  railroad  company  have  every 
reason  to  be  satisfied  with  the  agreement.  The  city  receives  as 
a  result  of  this  arrangement  a  higher  rate  of  compensation  for  the 
privileges  extended  to  the  Pennsylvania  Company  than  it  has  ever 


before  obtained  for  any  public  franchise,  and  the  company  ir. 
return  secures  a  contract  in  perpetuity  which  will  insure  it  greatly 
increased  traffic  and  improved  terminal  facilities  in  the  metropolis. 
The  railroad  officials  show  their  faith  in  the  future  of  the  city  by 
their  acceptance  of  these  terms.  It  is  a  matter  of  gratification  to 
find  that  the  company  and  city  officials  are  unanimous  in  the 
opinion  that  the  only  suitable  motive  power  for  the  operation  of 
trains  in  this  tunnel  is  electricity,  and  that  the  Pennsylvania  Com- 
pany, acting  on  the  advice  of  its  engineers,  has  decided  that  the 
plan  is  entirely  feasible.  Instead  of  looking  upon  this  innovation 
as  an  experiment,  the  railroad  company  welcomes  the  develop- 
ment of  the  electric  system  as  the  only  practical  solution  of  the 
difficult  problems  that  arise  in  work  of  this  kind.  This  position 
is  unquestionably  warranted  by  the  advancement  that  has  been 
made  in  the  art,  but  the  friendly  attitude  which  it  discloses  is  no 
less  gratifying  to  the  electrical  interests.  We  trust  that  the  spirit 
with  which  the  Pennsylvania  Company  has  approached  this  sub- 
ject will  be  fully  appreciated  by  the  Board  of  Aldermen  and  the 
Board  of  Estimate  and  Apportionment,  and  that  these  city  officials 
will  follow  the  example  of  the  Rapid  Transit  Commission  and  lend 
hearty  co-operation  in  securing  this  great  public  improvement. 

Electric  Railway  Securities 

The  character  and  value  of  street  railway  securities  have  greatly 
improved  during  the  last  few  years,  and  they  are  now  regarded 
with  favor  by  conservative  investors  who  desire  a  fair  return  on 
their  money  as  well  as  ample  security.  This  change  in  the  atti- 
tude of  capitalists  toward  these  properties  is  partly  due  to  the  fact 
that  their  management  is  growing  more  and  more  con- 
servative every  year,  and  that  the  possibilities  of  the  electric 
railway  are  becoming  more  generally  recognized.  Another  im- 
portant factor  is  the  scarcity  and  constantly  increasing  demand 
for  good  steam  railroad  securities.  Men  who  are  accustomed  to 
investing  in  the  bonds  of  transportation  companies  naturally 
turn  to  the  electric  railway  when  they  find  it  impossible  to  secure 
those  of  steam  railroads  at  what  they  consider  a  reasonable  figure. 

With  the  development  of  the  last  few  years  in  the  street  railway 
field  recognized  standards  of  business  management  have  been 
adopted,  and  to-day  the  great  street  railway  systems  of  the 
country  are  as  well  handled  in  every  respect  as  the  big  steam 
trunk  lines.  The  improved  conditions  are  recognized  and  ap- 
preciated by  those  who  have  investigated  the  organization  and 
management  of  the  leading  companies,  and  their  influence  on  pub- 
lic opinion  is  shown  in  the  attitude  of  the  Massachusetts  Legisla- 
ture, which  is  now  considering  the  advisability  of  authorizing 
savings  banks  to  invest  in  the  bonds  of  street  railway  companies. 
A  bill  has  been  prepared  and  has  received  the  approval  of  the 
committee  on  banks  and  banking,  which  provides  for  the 
authorization  of  investments  of  this  character.  The  only  serious 
objection  that  was  raised  to  this  bill  was  the  fact  that  it  was 
drafted  particularly  in  the  interests  of  street  railway  companies, 
and  that  their  object  in  seeking  this  legislation  was  said  to  be 
their  desire  to  secure  the  support  of  the  savings  banks  in  making 
their  tenure  of  track  location  practically  permanent.  This  ob- 
jection was  overcome  when  a  careful  investigation  was  made  by 
the  committee,  a  majority  of  the  members  of  which  became  con- 
vinced that  street  railway  locations  are  practically  permanent  any- 
way, and  because  of  this  fact  they  considered  that  the  support  of 
such  conservative  interests  as  the  savings  banks  would  in  reality 
redound  to  the  benefit  of  the  companies  and  to  the  investing 
public.  It  was  agreed,  therefore,  that  the  bill  should  be  reported 
permitting  savings  banks  to  invest  in  the  bonds  of  such  street 
railway  companies  as  had  paid  5  per  cent  upon  their  stocks  for 
five  years,  and  furthermore  had  been  approved  by  the  Board  of 
Railroad  Commissioners  as  offering  safe  advantages  for'  invest- 
ment. The  bill  directs  the  board  to  publish  periodically  a  list  of 
companies  which  have  paid  these  dividends  and  are  otherwise 
entitled  to  be  enumerated  in  this  class. 

Many  financial  advisers  and  experts,  recognizing  the  tendency 
of  the  times,  have  given  the  electric  railway  securities  much  care- 
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ful  study.  It  is  now  generally  admitted  by  this  class  that  in  the 
natural  order  of  things  the  construction  of  steam  railroads  will 
not  continue  in  the  same  proportion  as  heretofore,  and  conse- 
quently the  supply  of  steam  railroad  securities  will  diminish, 
whereas  the  construction  of  electric  systems  will  constantly  in- 
crease, resulting  in  a  correspondingly  increasing  volume  of  this 
class  of  securities.  Nowadays  an  electric  railway,  operating  under 
a  long-time  franchise  in  a  populous  and  growing  territory  and 
favored  with  sound  management,  is  regarded  as  a  thoroughly 
safe  and  profitable  enterprise  by  conservative  investors.  Of  course 
good  judgment  and  discrimination  must  be  exercised  in  selecting 
electric  properties  in  which  to  invest,  as  in  steam  railroads  and 
other  securities.  There  are  plenty  of  strong  electric  railway 
companies  whose  securities  offer  an  excellent  investment,  and  this 
number  is  increasing  every  year  as  the  development  and  import- 
ance of  this  field  becomes  more  generally  recognized.  One 
financial  expert  who  has  given  this  subject  considerable  attention 
lately,  declared  that  it  was  impossible  to  evade  the  conviction 
that  the  securities  of  these  roads,  if  selected  with  discrimination, 
were  a  better  investment  than  those  of  steam  railroads,  especially 
when  their  interest  basis  and  comparatively  small  bonded  in- 
debtedness were  considered.  It  should  be  borne  in  mind,  too, 
that  these  securities  will  be  constantly  increasing  in  value,  as  the 
earning  capacity  of  very  few  of  these  systems  may  now  be  said 
to  have  been  reached.  As  a  matter  of  fact  many  of  the  most  at- 
tractive are  comparatively  new  properties,  that  will  not  attain 
their  full  development  for  several  years. 

The  Practical  Capacity  of  Motors 

Mr.  Armstrong's  paper  on  the  heating  of  railway  motors,  which 
we  publish  this  week,  gives  in  convenient  form  a  great  mass  of 
data  bearing  upon  the  practical  operation  of  modern  roads.  It  is 
not  altogether  easy  to  summarize  so  useful  a  contribution  to  our 
knowledge,  but  if  we  were  to  pick  out  a  single  fundamental  idea 
upon  which  to  lay  particular  stress  it  would  be  the  formidable 
effect  of  heavy  acceleration  upon  the  capacity  of  the  motors  and 
the  demand  for  power.  A  polar  diagram,  like  Fig.  5,  shows  this 
condition  with  telling  effect.  Few  among  practical  men  realize 
fully  how  modern  requirements  in  the  way  of  fast  schedules  and 
frequent  stops  react  upon  the  equipment  necessary  to  do  the  work. 
Some  interesting  figures  on  the  cost  of  stopping  a  street  car  were 
long  ago  worked  out,  but  their  significance  is  trivial  compared 
with  the  quantities  involved  in  stopping  a  suburban  car  service 
every  quarter  of  a  mile  instead  of  every  half  mile.  No  simple 
ratio  connects  energy  with  frequency  of  stops,  but  Mr.  Arm- 
strong's curves  show  plainly  enough  that,  when  one  attempts  a 
fast  service  with  frequent  stops,  the  demand  for  energy  and  motor 
capacity  is  very  serious.  As  the  schedule  speed  rises,  too,  the 
conditions  get  rapidly  worse,  and  it  is  a  well-known  fact  that  even 
on  steam  roads  some  of  the  suburban  trains  rise  to  a  maximum 
speed  that  would  send  them  by  a  fast  through  train  as  the  latter 
would  slip  past  a  local  freight.  And  when  one  stops  to  realize 
the  effect  of  such  conditions  upon  the  work  required  of  electric 
motors  there'  is  constant  cause  for  wonder  at  the  success  with 
which  these  trying  requirements  are  met.  Really,  one  could  estab- 
lish a  system  of  fast  electric  trains  between  New  York  and  Phila- 
delphia with  far  less  difficulty  than  one  could  organize  an  adequate 
suburban  service  between  New  York  and  Yonkers. 

So  long  as  electric  railroading  was  practically  confined  to  or- 
dinary tramway  work  in  which  the  schedule  speed  was  low  and 
did  not  need  to  be  very  rigorously  preserved — in  fact,  could  not  be 
so  preserved — motor  design  was  a  comparatively  easy  matter. 
But  the  times  have  changed,  and  it  is  not  too  much  to  say  that 
the  suburban  traffic  of  a  big  city  is  by  far  the  toughest  problem 
that  the  electrical  engineer  has  ever  undertaken.  The  ordinary 
layman  thinks,  with  easy  optimism,  that  it  is  simple  enough  to  dis- 
place steam  on  .1  suburban  system  like  thai  running  out  of  New 
York,  while,  in  fact,  it  involves  more  troublesome  factors  than 
any  other  known  variety  of  railroading. 


It  is  probable  that  a  successful  solution  of  these  difficulties 
would  involve  not  only  a  change  of  motive  power,  but  a  very  far- 
reaching  reorganization  of  terminal  arrangements  and  of  facilities 
for  train  dispatching.  In  other  words,  it  is  a  problem  in  practical 
railroading  instead  of  merely  motive  power. 

The  details  of  the  effects  of  acceleration  are  somewhat  compli- 
cated. At  times  it  seems  the  best  policy  to  get  the  extra  work 
over  quickly  and  be  done  with  it,  and  again,  at  higher  speed,  it 
makes  little  difference  within  reasonable  bounds  whether  accelera- 
tion is  pushed  or  not.  Throughout,  the  essential  point  is  that  in 
certain  classes  of  service  the  energy  is  spent  mostly  in  accelera- 
tion, and  the  consideration  of  the  motor  equipment  necessary  for 
running  the  train  or  car  at  a  steady  speed  is  of  very  little  account. 
One  result  of  this  state  of  things  is  very  effectively  brought  out 
in  Mr.  Armstrong's  study  of  the  gear  reduction  question,  showing 
that  the  gearing  should  be  arranged  for  the  lowest  maximum 
speed  that  will  produce  the  required  schedule.  In  discussing  the 
effects  of  high  speed,  we  think  Mr.  Armstrong  has  been  somewhat 
misled  by  the  enormously  high  results  of  Davis,  but  the  principle 
of  the  deductions  is  still  sound,  even  if  the  data  are  somewhat 
exaggerated.  As  the  speed  rises  the  work  of  acceleration  becomes 
relatively  very  much  lessened,  and  the  question  of  motor  capacity 
is  immensely  simplified.  In  severe  suburban  work  the  cars  are 
practically  never  held  at  speed  at  all,  while  in  fast  running,  with 
infrequent  stops,  the  work  is  mostly  against  the  ordinary  train 
resistances  and  is  quite  easy  to  reckon  with.  Finally,  in  long- 
distance and  high-speed  work,  acceleration  is  an  altogether  in- 
significant factor  in  the  situation.  To  discuss  fully  the  conditions 
relating  to  even  a  single  type  of  motor  is  a  difficult  task,  and  we 
are  not  surprised  that  Mr.  Armstrong  found  that  no  simple 
method  of  rating  would  express  the  facts.  A  problem  involving 
so  many  unknown  constants  must  in  fact  be  solved  empirically, 
if  at  all,  and  our  present  method  of  commercial  rating  seems  on 
the  whole  as  serviceable  as  any  other. 

Among  other  important  matters  Mr.  Armstrong  takes  up  the 
much-discussed  question  of  trains  versus  single  cars  for  high- 
speed service.  Here  again  his  reliance  on  Davis'  formula  may  be 
a  bit  unsafe,  but  in  less  degree  any  recent  value  of  air  resistance 
points  out  the  increased  power  required  to  drive  single  cars.  In 
this  connection  Mr.  Armstrong  very  properly  suggests  that  a 
minimum  power  consumption  is  not  the  chief  end  of  electric  rail- 
roading and  that  frequent  service  produces  traffic.  This  principle 
obviously  dominates  the  matter  of  equipment  to  no  small  extent, 
for  the  one  thing  most  important  is  to  carry  passengers.  It  is  not, 
however,  either  obvious  or  probable  that  increased  frequency  of 
service  can  increase  traffic  beyond  certain  moderate  limits.  So  far 
as  we  are  aware,  the  relation  of  time-table  and  schedule  speed  to 
traffic  has  never  been  properly  investigated,  nor,  indeed,  is  it 
possible  fully  to  do  so.  But  we  think  that  in. the. proper  domain 
of  high-speed  work  at  least  there  is  small  gain  in  the  single-car 
system.  A  schedule  speed,  for  example,  of  75  miles  per  hour  is  a 
thing  which,  cannot  apply  to  short  runs  nor  accommodate  local 
traffic.  Its  field  of  action  does  not  lie  within  the  radius  of  casual 
riding.  Suppose  a  train  were  put  on  between  New  York  and 
Philadelphia,  scheduled  at  an  even  hour  for  the  trip.  We  have  not 
the  slightest  idea  that  a  half-hourly  service  of  single  cars  would 
pick  up  a  single  passenger  who  would  not  also  be  caught  by  an 
hourly  service  of  two  or  three  car  trains,  and  we  greatly  doubt 
whether  single  cars  every  fifteen  minutes  would  win  much  traffic 
over  an  hourly  service;  certainly  not  enough  to  make  the  game 
worth  the  candle.  Even  in  suburban  service  proper,  the  train 
seems  to  be  the  advisable  unit  from  a  practical  standpoint,  ami 
we  think  that  this  condition  will  hold  so  long  as  there  is  a  definite 
schedule  to  which  the  passenger  accommodates  himself.  The 
greatest  difference  in  traffic  comes  in  passing  from  a  distinct 
schedule  to  a  frequency  of  service  which  renders  schedules 
superfluous.  So,  while  Mr.  Armstrong's  point  is  theoretically  well 
taken,  we  have  some  doubts  as  to  its  applicability  to  the  great 
mass  of  fast  electric  railroading  with  which  we  to-day  have  to  deal, 
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Providence  and  Pawtucket  Railway  Strike 


Rioting  and  disorder  in  the  streets  of  Pawtucket  attended  the 
efforts  of  the  United  Traction  &  Electric  Company,  of  Providence, 
to  operate  its  cars  last  week.  While  the  strike  in  Providence 
diminished  in  importance  and  seriousness,  at  Pawtucket  crowds 
gathered  in  the  streets,  stoned  the  cars  and  those  in  charge  of 
them,  and  caused,  on  Thursday,  the  probably  fatal  injury  of  a 
young  boy,  Venner  Peterson,  who  was  shot  in  the  neck  in  an  en- 
counter between  a  party  of  deputy  sheriffs  and  a  gang  who  were 
stoning  a  car.  The  inadequacy  of  police  protection  at  Pawtucket 
led  to  the  calling  out  of  a  number  of  deputy  sheriffs  and  later  to 
the  assembling  of  nearly  1500  militiamen.  Governor  Kimball  is- 
sued a  proclamation  requiring  the  unruly  elements  to  desist  and 
disperse.  On  Thursday,  in  spite  of  the  presence  of  the  troops, 
there  was  continued  rioting,  the  soldiers  apparently  being  uncertain 


the  residents  of  the  city  to  remain  in  their  homes  and  avoid  riotous 
gatherings.  The  presence  of  the  militia  did  not  appear  to  have 
much  effect  on  the  Pawtucket  rioters  early  in  the  day.  The  chief 
scene  of  disorder  was  at  the  junction  of  East  and  Pawtucket  Ave- 
nues, where  a  crowd  of  300  roughs  gathered,  and  a  car  contain- 
ing about  a  dozen  deputy  sheriffs  and  a  few  passengers  and  sur- 
rounded by  a  squad  of  cavalry,  was  attacked.  The  car  windows 
were  smashed  and  some  of  the  deputies  were  injured,  but  the 
cavalry  made  no  attempt  to  disperse  the  crowd  and  simply 
marched  on  with  the  car.  These  scenes  were  repeated  until  Gov- 
ernor Kimball,  hearing  about  the  passive  attitude  of  the  militia, 
issued  more  stringent  orders,  and  later  in  the  day  the  crowds  were 
kept  on  the  move.  Car  service  in  Pawtucket  was  almost  entirely 
suspended. 

Next  day  order  was  preserved,  but  none  of  the  lines  of  the 
Pawtucket  City  system  were  in  operation,  and  the  lines  in  Central 
Falls,  Cumberland  and  Albion,  suburban  towns,  were  tied  up. 


STREET  SCENE  IN  PAWTUCKET  DURING  STRIKE  — "  SCAB  "  SIGNS  AND  EFFIGIES  DISPLAYED 


as  to  what  was  expected  of  them.  Meanwhile  the  business  inter- 
ests of  Pawtucket  were  suffering  and  the  reputation  of  the  city 
was  seriously  impaired.  But  on  Friday  the  militia  took  matters 
in  hand  and  rioting  was  brought  to  a  speedy  end.  Meanwhile  the 
deputy  sheriffs  were  withdrawn.  On  Saturday  there  was  little  or 
no  disturbance  of  a  serious  nature,  and  on  Sunday  an  attempt  was 
made  to  reopen  the  lines,  but  this  proved  a  signal  for  renewed 
outrages.  The  scenes  of  disorder  that  had  disgraced  the  city  dur- 
ing the  week  were  repeated  every  day  until  the  mob  would  be  dis- 
persed by  the  troops. 

The  company  has  done  everything  in  its  power  to  furnish 
service,  and  it  has  been  prepared  to  operate  its  cars  continuously, 
but  the  city  has  not  afforded  sufficient  protection.  Mayor  Fitz- 
gerald and  the  police  are  in  sympathy  with  the  strikers  and  have 
taken  no  effective  measures  whatever  to  prevent  outbreaks;  in 
fact,  their  attitude  has  rather  encouraged  the  lawless  element,  and 
consequently  there  have  been  many  serious  conflicts. 

Recognizing  these  conditions,  Governor  Kimball,  on  Wednes- 
day, June  11,  called  upon  the  adjutant-general  for  militia  to  sup- 
press the  disorders  in  Pawtucket.  Six  companies  of  infantry  and  two 
of  cavalry  were  assembled  at  Pawtucket  on  Thursday,  and  later 
in  the  day  the  Governor  issued  a  riot  proclamation  calling  upon 


When  the  first  car  of  the  Pawtucket  Avenue  line  reached  the  city 
that  day  it  was  flanked  and  guarded  by  companies  of  militia  and 
troops  of  cavalry,  with  machine  guns  trailing  along.  The  car  was 
escorted  safely  past  the  point  where  the  attacks  of  Thursday  were 
made.  Volunteers  from  the  naval  militia  climbed  the  poles  and 
removed  the  effigies  that  were  hanging  along  the  streets.  Then 
the  order  was  given  to  clear  Pawtucket  Avenue  to  the  city  line  in 
Providence.  Every  vehicle  was  driven  from  the  street,  pedestrians 
were  turned  back  and  citizens  were  ordered  to  close  doors  and 
windows  and  to  get  away  from  the  front  of  their  houses.  Strag- 
glers who  shouted  "spotters"  and  "scabs"  were  placed  under  ar- 
rest and  the  highway  was  cleared  of  all  boulders,  stumps  and  other 
obstacles.  The  cavalry  and  infantry  formed  a  complete  cordon 
and  the  machine  gun  battery  was  stationed  where  the  guns  could 
sweep  the  places  in  which  the  mobs  had  gathered  day  by  day. 

There  was  a  conference  in  the  evening  to  consider  a  proposition 
made  by  Manager  Potter,  of  the  Union  Traction  Company,  look- 
ing to  the  opening  of  the  Main  Street  line  for  Providence  Sat- 
urday morning.  This  and  the  Pawtucket  Avenue,  the  manager 
explained,  were  the  most  important  of  the  four  Pawtucket  lines, 
and  he  was  particularly  anxious  to  see  it  in  operation  again.  Main 
Street  is  for  a  good  part  of  its  length  about    three-quarters  of  a 
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mile  from  Pawtucket  Avenue,  where  the  soldiers  were  then  lo- 
cated. If  the  force  was  divided  it  was  considered  that  it  would 
take  an  hour  to  call  troops  from  Main  Street  to 
Pawtucket  Avenue  in  the  event  of  disorder  and 
a  necessity  for  reinforcements.  Mr.  Potter  was 
told  that  it  was  deemed  wiser  to  await  develop- 
ments before  opening  the  Main  Street  line,  con- 
tenting himself  with  the  Pawtucket  and  East 
Avenue  and  Garden  Street  lines,  which  lie  closely 
enough  to  one  another  to  keep  the  men  within 
easy  call. 

An  attempt  to  extend  the  service  on  Sunday 
resulted  in  riotous  demonstrations  in  Central 
Falls,  through  which  no  cars  had  been  run  since 
the  beginning  of  the  trouble.  At  i  o'clock  tin.' 
first  car  was  sent  out.  It  was  met  with  a  volley 
of  stones  and  missiles.  Windows  were  smashed 
and  the  conductor  was  struck  by  several  stones 
and  injured.  This  happened  near  the  city  line  of 
Pawtucket  and  Central  Falls,  the  crowd  being 
gathered  in  the  latter  city.  The  troops  marched 
through  the  city  and  then  marched  back  to 
Pawtucket,  being  followed  by  a  crowd  of  several 
thousand.  The  latter  cheered  the  militia,  but  de- 
clared in  no  uncertain  tones  that  no  cars  would 
he  run  through  their  city.  Other  cars  sent  into 
Central  Falls  get  a  reception  of  stones  and 
epithets  and  many  windows  were  broken.  About 
3:30  p.  m.  the  railroad  company  decided  to  aban- 
don for  the  day  its  attempt  to  run  cars.  In  Paw- 
tucket and  Providence  there  were  no  acts  of 
violence  on  Sunday.  On  Monday,  however,  in  spite  of  the 
Mayor's  claim  that  he  could  control  the  mob,  violence  was  re- 


At  a  meeting  of  prominent  business  men  of  Pawtucket  on  Mon- 
day it  was  decided  to  keep  the  militia  on  hand  until  order  had 


ELECTRIC  CAR  IN  EAST  AVENUE,  PAWTUCKET,  AFTER  TROOPS  TOOK  CHARGE 

OF  STREETS 


been  completely  restored,  in  spite  of  Mayor  Fitzgerald's  efforts 
to  have  the  troops  withdrawn.    When  in  the  opinion  of  ten  promi- 


ARR1VAL  OF  RHODE  ISLAND  STATE  MILITIA  AT  PAWTUCKET,  SUMMONED  TO  SUPPRESS  VIOLENCE 


newed  in  Pawtucket  and  a  murderous  assault  was  made  upon  a 
motorman.  Fortunately,  the  assailant's  aim  was  poor  and  the 
motorman  escaped. 


nent  citizens  tranquillity  has  been  restored  in  place  of  mob  rule 
the  militia  will  be  withdrawn.  With  the  exception  of  stone-throw- 
ing the  day  was  one  of  quiet.  Cars  were  operated  on  all  local  lines 
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during  the  day  and  in  Central  Falls  as  usual,  but  were  withdrawn 
at  night.  The  views  are  presented  through  courtesy  of  the  Provi- 
dence Journal. 

The  United  Traction  &  Electric  Company  has  offered  $500  re- 
ward for  the  detection  and  conviction  of  any  person  particioating  in 
the  destruction  of  its  property,  the  obstruction  of  its  lines,  inter- 
ference with  its  employees  or  in  any  way  preventing  the  safe  op- 
eration of  the  Union  Railroad  Company,  the  Pawtucket  Street 
Railway  Company  or  the  Rhode  Island  Suburban  Railway  Com- 
pany. 

The  strikers  have  not  only  stoned  the  cars,  but  they  have  at- 
tempted to  wreck  them  when  they  were  operated  at  night.  One 
accident  was  reported  Thursday  night  on  the  last  run.  On  the 
short  mile  of  track  on  which  the  transfer  car  runs  between  Paw- 
tucket and  Lakewood  are  six  curves.  At  one  place  the  track  turns 
sharply  to  the  left  and  then  to  the  right,  making  an  S  curve.  At 
this  place  an  attempt  was  made  late  Thursday  night  to  derail  the 
transfer  car  by  placing  stones  in  the  grooves  of  the  rail  at  the 
curve.  It  is  customary  for  the  men  on  the  car  to  run  on  their  last 
trip  only  as  far  into  Lakewood  as  they  carry  their  last  passenger. 
This  done  tile  trolley  is  reversed  and  the  car  started  at  good  speed 
fur  the  car  house  at  South  Providence.  The  last  passenger  was 
carried  about  halfway  into  Lakewood,  at  about  a  quarter  before 
midnight,  and  the  car  started  for  the  barn,  running  at  a  good 
speed,  when  the  motorman  felt  the  car  strike  a  stone  at  the  be- 
ginning of  the  curve  at  Atlantic  Avenue  and  South  Fair  Street. 
The  car  was  stopped  immediately,  just  at  the  edge  of  a  line  of 
other  stones,  which  had  been  placed  in  the  groove  of  the  track  at 
the  curve  and  wedged  in,  that  they  might  not  be  forced  out  by  the 
wheels.  They  would  easily  have  derailed  the  car  if  it  had  been 
running  at  its  usual  speed. 

We  have  already  explained  that  the  cause  of  the  strike  was  the 
ten-hour  law,  enacted  by  the  last  Legislature.  The  company  was 
advised  by  its  counsel  that  this  law  was  unconstitutional,  and  when 
the  time  came  for  enforcement  the  company  announced  that  it 
was  willing  to  submit  it  to  a  court  of  competent  jurisdiction  in 
order  to  have  the  matter  settled  by  the  proper  authorities,  but  the 
labor  leaders  evidently  were  not  sure  of  their  ground,  for  they 
immediately  ordered  a  strike.  Before  the  law  went  into  effect 
General  Manager  A.  T.  Potter  issued  a  letter  to  the  conductors 
and  motormen,  defining  the  position  of  the  company  and  explaining 
the  application  of  the  law.  All  conductors,  motormen  and  grip- 
men  who  wished  to  continue  work  under  their  existing  contracts 
were  free  to  do  so ;  and  those  who  wished  to  reduce  their  time  to 
ten  hours  per  day,  with  proportionate  reduction  of  pay,  were  equally 
free  to  make  that  choice.  The  company  did  not  exact  from  its  con- 
ductors, motormen  or  gripmen  more  than  ten  hours  work  per  day 
with  the  rate  of  pay  proportionate  to  the  number  of  hours  of  serv- 
ice. It  was  announced,  furthermore,  that  papers  were  being  pre- 
pared and  proceedings  taken  by  the  company  to  have  all  questions 
as  to  the  constitutionality  and  true  meaning  of  the  law  determined 
by  the  courts  at  once.  Many  employees  remained  in  the  service 
of  the  company,  others  withdrew,  and  when  the  latter  learned  that 
their  places  were  being  filled  by  new  men,  scenes  of  violence  and 
intimidation  followed  that  would  have  disgraced  a  frontier  town. 


Tour  of  Inspection  of  the  Trappe  &  Limerick  and  Oley 
Valley  Railways 


At  the  invitation  of  President  J.  A.  Rigg,  of  the  United  Power 
&  Transportation  Company,  of  Philadelphia,  a  large  party  of  rail- 
way men,  financiers  and  representatives  of  numerous  industries 


CIlBSt-Hlt  Kill 


MAP  SHOWING  ROUTE  TAKEN  BY  'GUESTS 

in  the  several  towns  passed  through  had  a  very  pleasant  outing 
on  Wednesday,  June  II,  while  inspecting  the  new  lines  recently 
opened  between  Norristown  and  Sanatoga  and  Boyertown  and 
Reading.  The  party  'left  Chestnut  Hill,  Philadelphia,  on  the  new 
Brill  semi-convertible  cars  which  are  used  in  the  through  service 
recently  started  between  Philadelphia  and  Sanatoga.  The  accom- 
panying map  shows  the  route  taken  by  President  Rigg  and  guests. 
Alter  reaching  Sanatoga  the  cars  returned  to  Limerick,  where 
large  'buses  and  other  vehicles  were  provided  for  the  ride  across 
country,  shown  by  the  dotted  lines,  to  Boyertown.    The  United 


Power  &  Transportation  Company  owns  a  franchise  for  this  con- 
necting link,  and  a  road  may  be  built  here  in  the  near  future. 
The  party  boarded  the  new  cars  of  the  Oley  Valley  Railway  Com- 
pany and  were  taken  over  this  new  road  to  Reading,  where  dinner 
was  served  at  the  Mineral  Springs  Hotel. 

During  the  trip  every  opportunity  was  given  for  a  thorough  in- 
spection not  only  of  the  rolling  stock  and  track  of  the  system,  but 
the  new  car  house  recently  built  at  Norristown,  the  new  power  sta- 
tion at  Collegeville  and  the  new  sub-stations  on  the  Oley  Valley 
line.  The  weather  was  fine  throughout  the  whole  trip,  except  for 
a  slight  shower  which  came  up  shortly  after  leaving  Philadelphia. 
This  shower,  however,  lasted  only  a  few  minutes  and  gave  to  the 
guests  an  excellent  opportunity  for  witnessing  the  serviceability 
of  the  semi-convertible  type  of  car  for  making  quick  changes  and 
accommodating  itself  to  all  kinds  of  climate.  The  windows  were 
closed  and  opened  as  easily  as  if  they  had  been  simply  a  single 
sash,  and  many  of  the  railway  men  present  complimented  the 
wisdom  of  the  management  in  selecting  this  type  of  rolling  stock. 
The  banquet  at  the  Mineral  Springs  Hotel,  to  which  about  100 
sat  down,  was  a  gratifying  success  in  every  respect,  and  all  heart- 
ily enjoyed  themselves.  The  guests  listened  with  a  great  deal  of 
interest  to  the  speakers,  a  number  of  whom  represented  the  vari- 
ous sections  of  country  which  the  new  roads  traverse.  The  speak- 
ers were  R.  L.  Jones  and  John  Dampman,  of  Reading;  Joseph  L. 
Caven,  John  C.  Bell  and  W.  F.  Dixon,  of  Philadelphia;  N.  H. 
Larzalere,  of  Norristown;  P.  J.  Ford  and  W.  H.  Hayes,  of  Wil- 
mington; S.  P.  Light  and  Howard  Shirk,  of  Lebanon,  and  J.  K. 
Grant,  of  Boyertown.  George  F.  Baer,  president  of  the  Phila- 
delphia &  Reading  Railroad  Company,  was  compelled  to  send  his 
regrets  at  the  last  moment,  but  with  his  characteristic  generosity 
and  forethought  provided  a  couple  of  Pullman  parlor  cars  on  the 
train  the  party  had  planned  to  take,  for  the  exclusive  use  of  the 
railway  people  and  their  guests,  and  no  fares  of  any  kind  were 
collected. 

Among  those  present  from  Philadelphia  were  Joseph  L. 
Caven,  president  Real  Estate  Title  Insurance  &  Trust  Company; 
William  F.  North,  treasurer  Real  Estate  Trust  Company;  Henry 
Tatnall,  president  Franklin  National  Bank;  Edwin  A.  Landell, 
president  Kensington  National  Bank;  E.  J.  Moore,  head  of  bank- 
ing firm  of  E.  J.  Moore  &  Co. ;  Charles  W.  Welsh,  member  of 
banking  firm  of  Robert  Glendinning  &  Co. ;  S.  L.  Levy,  head  of 
banking  firm  of  Levy  &  Lewis;  Charles  H.  Bean,  head  of  C.  H. 
Bean  &  Co.;  H.  J.  Verner,  head  of  Verner  &  Co.;  John  C. 'Bell, 
attorney-at-law;  G.  Martin  Brill,  president  J.  G.  Brill  Company; 
James  Rawle.  treasurer  J.  G.  Brill  Company;  J.  W.  and  D.  B. 
Shepp,  proprietors  Globe  Publishing  Company.  Wilmington 
(Del.)  was  represented  by  Peter  J.  Ford,  capitalist,  and  Walter 
II.  Hayes,  attorney-at-law;  Wilkesbarre  (Pa.)  by  James  M.  Bo- 
land,  insurance  broker,  and  James  Fagin,  electrical  engineer; 
Norristown  (Pa.)  by  N.  H.  Larzelere.  attorney-at-law;  College- 
ville (Pa.)  by  E.  S.  Moser,  proprietor  of  the  Independent;  Wood- 
bury (N.  J.)  by  H.  S.  Talman,  Farmers  &  Mechanics'  National 
Bank;  Trenton  (N.  J.)  by  Senator  J.  H.  Blackwell;  Lebanon 
(Pa.)  by  S.  P.  Light,  attorney-at-law,  and  Howard  Shirk,  presi- 
dent Lebanon  National  Bank;  Womelsdorf  (Pa.)  by  Samuel  B. 
Keppel,  president  Reading  &  Womelsdorf  Electric  Railway  Com- 
pany; Adamstown  (Pa.)  by  L.  T.  Custer,  capitalist:  Birdsboro 
(Pa.)  by  L.  H.  Focht,  contractor  and  builder,  and  Boyertown 
(Pa.)  by  Dr.  Rhodes,  Charles  Spotts,  proprietor  Boyertown 
Democrat,  and  J.  K.  Grant,  attorney-at-law. 

There  was  a  large  delegation  from  Reading,  Pa.,  among  those 
present  being  Hon.  Thomas  P.  Merritt,  ex-Mayor  of  Reading; 
C.  H.  Schaeffer,  president  National  Union  Bank;  A.  J.  Brum- 
bach,  president  Penn  National  Bank; 
Isaac    Hiester,  president    Second  Na- 
tional  Bank;   Isaac   Eckert,  president 
Farmers'    National    Bank;    Louis  F. 
Kraemer,     president     Colonial  Trust 
Company;  O.  S.  Geiger,  director  Co- 
lonial  Trust   Company;   C.   H.  Ruhl, 
president   Berks   County  Trust  Com- 
pany; W.  W.  Light,  banker;  Samuel  F. 
Prince,  master    mechanic  Philadelphia 
&  Reading  Railway  Company;    B.  F.  j 
Owen,  president  Reading  City  Passen- 
ger Railway  Company;  J.  G.  Leinbach, 
president  Mount  Penn  Gravity  Railway  Company;  F.  S.  Liv- 
ingood,  secretary  and  treasurer  Reading  &  Temple  Electric  Rail- 
way Company;  C.  H.  Sembower,  president  Orr  &  Sembower  - 
Manufacturing  Company;  James  W.  Yocum,  president  Montello 
Brick  Company;  James  Rick,  president  Rick  Bf others  Hardware 
Company;  Jerome  L.  Boyer,  engine  builder;  John  B.  Dampman, 
journalist;  Dr.  Horace  Schlemm,  Dr.  D.  B.  D.  Beaver,  Dr.  W.  F. 
Muhlenberg,  Ellwood  H.  Deysher,  attorney-at-law;  C.  C.  Long, 
electrical  engineer;  Dr.  Samuel  B.  Rigg,  and  J.  Milton  Miller, 
attorney-at-law. 
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Excursion  Business  on  Interurban  Roads 


While  the  majority  of  electric  interurban  roads  are  prepared 
to  handle  special  excursion  business  when  it  is  offered  to  them, 
there  are  comparatively  few  which  make  a  feature  of  pushing  and 
promoting  this  class  of  business;  the  majority  of  roads  limiting 
their  efforts  in  this  direction  to  operating  theater  cars  connecting 
large  centers  with  outlying  points  during  the  winter  months,  and 
increasing  their  service  to  parks  during  the  summer  months. 

The  few  roads  which  have  created  departments  for  the  express 
purpose  of  soliciting  and  actually  creating  special  excursion  busi- 
ness have  been  generally  satisfied  with  the  results  obtained  on  a 
small  outlay.  A  road  having  large  terminal  cities  with  pleasure 
resorts  within  a  reasonable  radius  should  be  able,  through  the 
efforts  of  a  live  passenger  solicitor  to  secure  a  steady  income  at 
practically  all  seasons  of  the  year,  from  the  special  excursion 
business. 

There  is  probably  no  road  in  the  country  winch  has  better 
c'emonstrated  this  fact  than  the  Lake  Shore  Electric  Railway,  now 


Avon  Beach  and  Sages  Grove,  the  former  thirty  acres,  ami  the 
latter  sixty-three  acres,  arc  owned  by  the  company.  There  are 
pavilions  at  both  places  and  many  summer  cottages.  The  company 
runs  numerous  trolley  parties  to  these  places.  Linwood  Park  is 
the  Chautauqua  of  the  Lutheran  Church,  and  has  about  sixty  cot- 
tages, a  large  hotel  and  auditorium.  Ruggles  Grove  is  the  oldest 
picnic  ground  in  Nothern  Ohio.  Farmers  for  miles  around  hold 
their  outings  there,  and  Grangers  throughout  Northern  Ohio  meet 
there  every  year.  Cedar  Point  is  probably  the  most  noted  resort  in 
Ohio — the  Atlantic  City  of  the  lake  region.  It  is  a  unique  spot, 
being  a  peninsula  <S  miles  long,  from  700  ft.  to  2500  ft.  wide. 
There  is  a  large  vaudeville  casino,  three  large  hotels,  ten  bowling 
alleys,  several  dancing  pavilions,  and  numerous  other  attractions. 
Excursions  from  all  parts  of  Ohio  and  Indiana  are  run  to  Cedar 
Point,  and  there  are  two  steamers  daily  to  Sandusky.  Over 
6,000,000  people  visited  this  resort  last  year.  The  electric  line  is 
preparing  to  build  a  spur  into  the  center  of  the  grounds,  and  this 
will  increase  its  already  large  proportion  of  the  business  to  this 
point.    An  immense  amount  of  summer  traffic  goes  through  the 


operating  between  Cleveland  and  Toledo.  To  be  sure  its  160 
miles  of  track  and  large  terminal  cities,  give  it  an  advantage  in  this 
respect,  but  unquestionably  this  company  is  actually  creating  a 
large  amount  of  business  which  would  never  have  existed  without 
steady  and  systematic  effort. 

General  Superintendent  F.  J.  Stout,  of  the  Toledo,  Fremont  & 
Norwalk  Railway,  now  one  of  the  divisions  of  the  Lake  Shore 
Electric  Railway,  created  the  office  of  Passenger  Solicitor  soon 
after  the  road  was  placed  in  operation.  At  that  time  the  load's 
efforts  were  confined  largely  to  developing  the  theater  and  enter- 
tainment business  to  and  from  Toledo,  there  being  practically  no 
summer  resorts  on  the  line.  With  the  consolidation  of  the  Toledo, 
Fremont  &  Norwalk  with  the  Sandusky,  Norwalk  &  Southern,  the 
Sandusky  &  Interurban  and  the  Lorain  &  Cleveland,  the  oppor- 
tunities for  theater  business  were  of  course  greatly  improved,  and 
the  summer  resort  traffic  possibilities  are  now,  perhaps,  better 
than  those  of  any  road  in  the  country,  the  shores  of  Lake  Erie  being 
practically  lined  with  parks  and  resorts  of  every  description.  For 
the  entire  distance  between  Cleveland  and  Sandusky  the  road  runs 
within  sight  of  the  lake  and  touches  the  following  resorts:  Flans 
Grove,  Dover  Bay  Park,  Mulberry  Park,  Avon  Beach  Park,  Ran- 
dalls Grove,  Glenwood  Beach  Park,  Oak  Point,  Shattocks  Grove, 
Linwood  Park,  Ruggles  Grove,  Sages  Grove,  Cedar  Point  and  Rye 
Beach. 


city  of  Sandusky,  this  being  the  gateway  for  steamers  to  the  nu- 
merous islands  in  Lake  Erie,  as  well  as  the  direct  connection  by 
boat  for  Lakeside,  the  famous  summer  city  of  the  Methodists. 

The  passenger  solicitor,  who  has  his  headquarters  at  Fremont, 
the  center  of  the  system,  keeps  constantly  in  touch  with  lodges,  so- 
cieties and  churches  in  the  several  towns  in  or  tributary  to  the 
road,  and  by  means  of  special  rales,  secures  almost  daily  picnics  and 
excursions  during  the  summer  season.  Advertisements  are  inserted 
in  the  country  papers  announcing  events  which  would  be  of  in- 
terest to  societies  in  these  places.  The  country  fairs  afford  much 
heavy  traffic,  for  the  company  advertises  them  in  the  surrounding 
towns  as  well  as  in  the  large  cities,  and  there  are  many  people  in 
the  cities  who  will  take  advantage  of  fair  rates  to  visit  their  old 
homes.  The  management  pursues  the  policy  of  offering  excursion 
rates  on  Sundays,  and  the  result  is  that  this  day  is  generally  the 
most  profitable  of  the  week,  because  of  the  inducements  offered  to 
take  an  outing. 

On  a  day  when  the  passenger  solicitor  expects  heavy  business, 
such  as  circus  day,  fair  or  holiday,  he  keeps  in  constant  communi- 
cation with  agents,  over  the  company  telephone  line,  as  to  ticket 
sales,  and  if  necessary,  orders  extra  cars  through  the  division  su- 
perintendent. Arrangements  have  been  made  with  the  owners  of 
several  small  naphtha  launches  on  the  Sandusky  River  at  Fremont 
to  take  excursion  and  fishing  parties  down  that  picturesque  river  to 
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Lake  Erie  and  return,  affording  a  delightful  outing  at  small  cost. 
This  feature  is  proving  especially  attractive  and  dates  have  been 
booked  for  a  greater  portion  of  the  season,  parties  coming  from  all 
parts  of  the  system. 

Arrangements  have  been  made  with  the  owners  of  a  large  lake 
steamer  at  Toledo  to  run  excursions  to  Detroit  in  connection  with 
excursions  over  the  electric  road.  Coupon  tickets  are  on  sale  at 
all  of  the  company's  offices,  and  on  Thursday  and  Saturday  even- 
ings special  excursions  are  run  from  towns  along  the  line  to  Toledo, 
where  the  lake  steamer  takes  the  party  for  a  three-hour  moonlight 
ride.  These  excursions  are  also  proving  very  attractive,  as  they 
afford  an  opportunity  for  outing  to  clerks,  laborers  and  others  of 
the  middle  walks  of  life  who  cannot  afford  summer  vacations. 
When  the  system  is  in  full  running  order  the  company  will  en- 
deavor to  arrange  similar  excursions  from  Sandusky  and  Cleve- 
land, so  that  these  features  may  be  enjoyed  by  people  on  all  parts  of 
the  system.  In  advertising  these  features  the  company  makes  a 
strong  point  of  the  country  and  lake  view  ride,  and  the  absence 
of  dust  and  smoke  which  make  a  steam  road  outing  undesirable. 

The  attractions  offered  by  this  company  during  the  winter  months 
afford  almost  as  good  returns  as  those  of  the  summer  months. 
Special  theater  parties  are  run  from  towns  within  40  miles  to  60 
miles  of  Toledo,  and  next  winter  there  will  be  similar  excursions 
to  Cleveland  theaters.  For  these  excursions  the  solicitor  secures 
options  on  a  block  of  select  seats  in  the  center  of  the  house  for  the 
evening  decided  upon.  Special  theater  cars  are  advertised  in  the 
local  papers  for  that  night,  and  the  solicitor  calls  on  a  number  of 
regular  patrons  and  induces  them  to  get  up  a  party,  or  it  frequently 
happens  that  the  parties  are  organized  by  the  patrons  themselves, 
and  the  solicitor  is  asked  to  arrange  an  excursion  for  a  certain  at- 
traction. As  the  car  nears  the  city  an  agent  telephones  to  the 
theater  and  informs  it  as  to  the  number  of  tickets  unsold,  so  that 
these  may  lie  disposed  of. 

A  novel  feature  introduced  for  these  parties  during  the  last 
theatrical  season  was  to  equip  several  cars  with  removable  card 
tables  so  that  frequently  when  parties  were  from  the  same  town 
and  were  acquainted,  progressive  card  games  were  arranged,  mak- 
ing the  outing  a  card  party,  as  well  as  a  theater  party.  On  a 
number  of  occasions  the  company  has  secured  the  services  of  a 
caterer  and  served  hot  coffee  and  light  luncheon;  this  being  a 
particularly  desirable  feature  since  the  return  trip  can  be  made 
immediately  after  the  theater  closes.  On  other  occasions  entertain- 
ment has  been  provided,  such  as  a  mandolin  club  or  an  orchestra 
gramaphone.  These  features  serve  to  while  away  the  time  pleas- 
antly, and  the  passengers  forget  that  they  have  gone  60  miles  to 
attend  a  theater.  The  excursions  have  been  uniformly  successful, 
and  on  several  occasions  from  250  to  300  people  have  been  carried 
to  a  Toledo  theater  from  Norwalk,  Monroeville,  Clyde,  Bellevue, 
Fremont  and  other  towns.  The  company  has  one  of  its  representa- 
tives on  each  car,  in  addition  to  the  conductor,  and  it  is  his  duty  to 
look  after  the  comfort  of  the  passengers.  This  "personally  con- 
ducted" idea  makes  patrons  feel  that  the  company  has  an  interest 
in  their  welfare,  and  it  also  tends  to  eliminate  any  possibility  of  dis- 
order. These  special  theater  parties  are  in  addition  to  the  regular 
theater  cars,  which  run  in  and  out  of  Cleveland  and  Toledo  as 
part  of  the  regular  schedule. 

Through  the  local  papers  from  towns  on  the  line  the  passenger 
solicitor  keeps  informed  as  to  entertainments  given  by  schools, 
lodges  or  societies,  and  when  there  in  an  affair  which  he  thinks 
might  be  of  interest  to  similar  organizations  in  neighboring  places 
he  calls  on  the  leading  people  and  arranges  to  provide  ample  ac- 
commodations, both  in  the  way  of  seats  and  transportation.  If  the 
number  warrants  he  offers  reduced  rates  for  the  excursion. 

The  residents  of  the  towns  along  the  line  are  becoming  familiar 
with  these  excursions  and  opportunities  for  new  ventures  in  this 
direction  are  constantly  developing.  The  writer  is  indebted  to  H. 
K.  Surbeck,  passenger  solicitor  of  the  Lake  Shore  Electric  Rail- 
way Company,  for  much  of  the  information  presented  herewith. 

■  ♦♦♦  

New  Way  to  Boom  Suburban  Real  Estate 


What  the  enterprising  promoter  of  suburban  towns  will  not 
think  of  in  the  way  of  booming  real  estate  would  not  fill  a  very 
large  volume.  The  latest  plan  proposed  by  a  Chicago  real  es- 
tate man  is  nothing  less  than  an  effort  to  secure  dining  car  service 
on  some  of  the  electric  lines  reaching  the  more  distant  suburbs. 
The  idea  is,  of  course,  to  encourage  the  morning  nap  of  the  poor 
suburbanite,  who  depends  on  the  trolley  car  and  who  has  to  rise 
at  an  early  hour  in  order  to  get  breakfast  and  reach  town  in  time 
for  business.  The  scheme  is  advocated  as  one  that  will  promote 
comfort  and  prevent  indigestion  from  hurried  morning  meals.  It 
is  a  serious  question,  however,  whether  the  kind  of  breakfast  the 
aforesaid  suburbanite  would  be  willing  to  pay  for  when  served  at 


the  expense  incident  to  dining-car  service  on  a  trolley  line  would- 
be  sufficient  to  fortify  him  for  the  labors  of  the  day,  or,  if  it  were 
sufficient  in  quantity,  whether  it  would  be  of  a  quality  calculated 
to  promote  good  digestion.  There  may  be  more  in  the  idea, 
however,  than  would  appear  at  first  sight,  and  if  someone  wishes 
to  give  it  a  trial  by  all  means  let  the  good  work  go  on.  The 
greatest  objection,  of  course,  from  a  street  railway  man's  stand- 
point, is  the  limited  number  that  could  be  accommodated.  The 
revenue  from  the  dining  car  feature  would  have  to  be  large 
to  compensate  for  the  losses  in  the  transportation  department 
in  connection  with  such  a  service,  unless  high  fares  were  charged. 
As  to  the  popularity  of  the  scheme  no  man  can  tell  about  such 
things  until  they  have  been  tried,  and  much  depends  011  local  con- 
ditions. The  desire  of  the  average  American  to  save  time  in  the 
morning  may  overcome  the  drawbacks  already  mentioned,  and 
make  the  proposed  service  popular. 



Proposed  Subway  for  Chicago 

Confirmation  has  been  received  of  the  announcement  made  last 
week  that  ex-Mayor  Hempstead  Washburne  and  W.  A.  Alex- 
ander, of  the  George  A.  Fuller  Company  of  Chicago,  will  peti- 
tion the  City  Council  of  Chicago  for  an  ordinance  authorizing  the 
building  of  an  immense  subway  system,  and  that  Chicago  capital- 
ists are  to  furnish  the  money.  The  subways  contemplated  would 
cost  at  least  $35,000,000,  according  to  the  estimates  of  those  who 
are  behind  the  project.  W.  A.  Alexander  has  made  the  following 
public  statement: 

We  shall  ask  the  Council  to  grant  us  the  right  to  construct  a  subway  in  the 
downtown  district  large  enough  for  street  car  transportation  and  for  the 
accommodation  of  the  public  utilities,  such  as  water  and  gas  pipes  and  elec- 
tric light  wires.  The  purpose  primarily  is  to  relieve  the  congestion  of  this 
part  of  the  city.  That  the  city  cannot  build  such  a  subway  itself  is  well 
known,  because  it  has  already  exceeded  its  legal  bonded  indebtedness.  The 
work,  if  dene  at  all,  then,  must  be  done  with  private  capital. 

Roughly,  it  is  expected  the  line  within  the  loop  will  be  some  6  miles  long. 
Necessarily  we  will  go  beyond  the  river  by  tunnels  on  the  North  and  West 
Sides  in  order  to  find  egress  from  the  business  district.  The  depth  of  the 
subway  proposed  is  24  ft.  In  other  words,  the  base  of  the  subway  will  lie  that 
distance  from  the  surface  of  the  streets. 

Of  the  proposed  subway  former  Mayor  Washburne  said  that  he 
first  took  up  the  subway  question  as  a  municipal  proposition,  and 
found  that  the  municipality,  under  its  present  charter,  could  not 
build  subways,  and  that  a  constitutional  amendment  giving  it  the 
necessary  authority  would  delay  the  work  a  number  of  years. 

"It  is  not  our  intention  to  sell  the  grant,"  concluded  Mr.  Wash- 
burne, "and  provision  covering  that  point  will  be  incorporated  in 
the  ordinance  to  the  satisfaction  of  all  concerned.  Our  purpose 
is  to  build  the  subways.  When  I  have  said  that  I  have  covered 
the  point,  and  the  character  of  the  backing  the  project  has  should 
be  ample  assurances  of  good  faith." 

As  the  Illinois  Telephone  and  Telegraph  Company  is  already 
boring  a  deep  subway,  there  is  a  possibility  of  interference  be- 
tween the  two  schemes,  and  B.  J.  Arnold,  consulting  engineer  for 
the  local  transportation  committee,,  is  to  make  a  report  on  this. 

^Multiple  Unit  System  for  the  Northwestern  Elevated 

The  Northwestern  Elevated  Railroad  of  Chicago  is  now  equip- 
ping thirty  new  cars  with  four  G.  E.-55  motors  each.  On  these 
cars  the  General  Electric  type  M  control  is  used.  This  controller 
is  the  one  used  on  the  multiple  unit  system.  For  the  present  these 
motor  cars  will  be  used  simply  as  are  the  other  motor  cars  on  this 
road,  putting  one  motor  car  at  the  head  of  each  train.  It  will  be 
possible,  however,  in  the  future  to  put  two  or  three  motor  cars 
in  a  train  on  the  multiple-unit  system,  similar  to  that  on  the  Man- 
hattan Elevated  in  New  York.  This  is  the  first  move  made  in  the 
direction  of  the  multiple-unit  system  by  the  Lake  Street  or  North- 
western Elevated  roads.  The  use  of  the  type  M  train  control  sys- 
tem makes  it  possible  to  use  a  smaller  motorman's  cab,  as  it 
does  away  with  the  large  type  L  controller,  and  puts  all  heavy 
contact-making  apparatus  under  the  car.  Should  it  be  found  ad- 
visable in  the  future  to  convert  all  of  the  cars  to  a  mixed  multiple 
unit  system,  it  could  be  done  by  removing  the  present  controllers' 
from  the  older  motor  cars  and  substituting  type  M  control,  at  the 
same  time  putting  train  controlling  wires  and  plug  receptacles  on 
the  trail  cars. 

The  present  motor  equipment  is  being  changed  by  decreasing 
the  number  of  turns  on  the  field  coils,  and  at  the  same  time  in- 
creasing the  gear  ratio  so  that  the  motors  will  revolve  at  a  higher 
speed  to  give  the  same  train  speed  in  miles  per  hour.  The  maxi- 
mum speed  will  be  28  miles  per  hour,  as  formerly.  The  object  of 
this  change  is  to  reduce  heating  in  the  field  coils  by  reducing  the 
current  density  therein. 
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Study  of  the  Heating  of  Railway  Motors 


BY  A.  H.  ARMSTRONG 


The  electric  traction  problem  presents  many  new  features  for 
investigation  which  are  not  met  with  in  steam  railroading,  and 
upon  which  little  accurate  data  has  been  published.  This  is 
especially  true  of  that  class  of  service  calling  for  maximum 
speeds  greater  than  35  or  40  mph,  where  stops  are  infrequent 
and  cars  are  run  singly  or  in  trains  of  two  cars  or  moie.  It  is  the 
purpose  of  this  paper  to  enter  into  a  discussion  of  some  of  the 
variables  met  with  and  their  influence  upon  the  motive  power 
and  station  output  for  the  higher  as  well  as  lower  speed  schedules. 

The  electrical  engineer  has  to  take  care  of  two  factors  with 
which  the  steam  engineer  is  unacquainted,  keeping  the  tempera- 
ture of  the  motive  power  within  reasonable  limits  and  also  the 
operation  of  single  cars  at  maximum  speeds  of  60  to  70  mph. 
That  wind  friction  is  a  considerable  factor  with  trains  operating 
at  high  speeds  has  been  abundantly  proved  by  many  tests,  but 
these  tests  are  worthless  when  used  to  determine  the  power 
required  to  propel  a  single  car  at  the  same  high  speeds.  As  the 
electric  motor  has  invaded  the  high-speed  interurban  field  and 
has  done  so  successfully  because  of  the  frequency  of  service 
furnished  with  single-car  trains,  it  becomes  pertinent  to  inquire 
into  the  size  of  the  motive  power  necessary  to  prevent  overheat- 
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friction  tests  were  published  in  the  May  issue  of  the  Street  Rail- 
way Journal  by  W.  J.  Davis.  Jr.,  and  for  convenience  of  refer- 
ence some  of  the  curves  are  here  reproduced  as  Fig.  1. 

The  tendency  of  the  electric  roads  has  been  toward  heavier 
cars,  especially  on  the  higher  speed  lines,  where  the  car  weights 
run  from  25  to  45  tons,  including  equipment  and  seated  passen- 
ger load.  Suppose  we  equip  cars  weighing  25,  35  and  45  tons 
with  the  same  four-motor  equipment,  geared  for  60  mph  with 
the  35-ton  car,  there  would  then  result  speed  time-curves  as  in 
Fig.  2,  the  speed  curve  of  the  45-ton  car  falling  below,  and  that 
of  the  25-ton  car  rising  above,  that  of  the  35-ton  car  for  the  same 
gear  ratio.  A  tractive  effort  of  120  lbs.  per  ton  gross  has  been 
taken  with  all  three  equipments,  as  representing  average  condi- 
tions for  this  class  of  work,  giving  a  net  acceleration  of  about 
1.06  mph  per  second,  after  deducting  friction  loss  and  tin- 
power  required  to  accelerate  the  revolving  parts.  Any  other 
rate  of  acceleration  could  have  been  taken  with  little  or  no  effect 
upon  the  heating  of  the  motive  power  or  its  energy  consumption, 
as  will  be  shown  later,  the  larger  part  of  the  energy  input  being 
used  up  in  overcoming  air  resistance  at  this  high  speed. 

Speed  and  amperes  input  are  plotted  as  ordinates  with  time  as 
abscissa  and  power  may  be  shut  off  at  any  time,  the  car  allowed 
to  coast  and  brought  to  rest  by  brakes,  making  the  enclosed  area 
of  the  speed  time-curve  proportional  to  the  distance  covered, 
and  the  area  of  the  ampere  time-curve  equal  the  ampere  hours 
input.  For  the  sake  of  simplicity  it  has  been  assumed  that  the 
friction  will  be  the  same  at  the  same  speeds  during  acceleration 
and  coasting;  that  is,  that  the  energy  given  up  by  the  rotating 
parts  during  coasting  will  equal  the  gear  and  friction  loss  of  the 
motors  running  light,  an  assumption  which  is  approximately 
correct.  The  coasting  curve  will,  therefore,  follow  the  shape  of 
the  friction  curves  in  Fig.  1,  will  be  curved  and  show  a  greater 
retardation  at  high  than  at  low  speeds. 

While  power  is  applied,  the  motive  power  has  internal  losses, 
varying  not  only  in  intensity,  but  in  their  distribution.  At  zero 
speed,  the  losses  are  all  in  the  copper  of  field  and  armature, 
being  divided  according  to  their  relative  resistance,  but  as  the 
armature  speed  increases  there  is  an  iron  loss  distributed  between 
the  iron  of  armature  and  pole  face  and  tips,  depending  upon  the 
design  of  the  motor.  This  iron  loss  starts  from  zero  at  standstill 
and  increases  to  a  maximum  at  the  moment  of  cutting  out  start- 
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ing  and  also  the  amount  of  power  needed  with  the  high  speed 
schedules  and  frequent  stops  made. 

Regarding  the  tractive  effort  required  to  propel  trains  of  one 
<ji  two  cars  at  speeds  of  60  mph  or  more,  there  is  almost  a 
complete  lack  of  experimental  data.  Formulae  based  upon 
tests  of  steam  trains  made  up  of  a  number  of  heavy  coaches 
cannot  be  applied  with  any  accuracy  to  the  operation  of  single 
car  units.  A  series  of  tests  made  by  the  General  Electric  Com- 
pany on  tlie  Buffalo  &  Lockport  tracks,  with  trains  of  different 
sizes,  provides  almost  the  only  data  upon  which  to  base  such 
calculations.  These  tests  were  carried  up  to  speeds  approaching 
60  mph  with  ordinary  steam  railway  coaches,  hauled  by  a  38- 
ton  electric  locomotive.  The  cars  were  not  vestibuled  and  the 
conditions  were  not,  therefore,  such  as  to  give  results  directly 
applicable  to  the  operation  of  single  suburban  cars  of  the  vesti- 
bule type.  For  want  of  more  accurate  data,  these  tests  will  be 
used  as  the  basis  of  the  following  calculations,  and,  as  the  curves 
deduced  are  used  for  comparison  only,  it  makes  little  difference 
if  the    friction  values  are  not  absolutely  correct.      These  train 
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ing  resistances,  after  which  it  falls  off  somewhat,  but  this  again 
is  a  matter  of  motor  design.  As  these  various  losses  are  the 
cause  of  our  motive  power  heating,  it  is  necessary  to  trace  their 
influence  upon  the  individual  parts  of  the  motor  under  study. 

As  the  heating  of  a  motor  is  the  result  of  the  average  losses 
within  it,  the  average  losses  and  their  distribution  up  to  any 
moment  of  shutting  off  power  must  lie  determined.  Such  losses 
are  shown  in  Fig.  3  for  our  35-ton  car  equipment,  speed  and 
ampere  curves  of  which  are  shown  in  Fig.  2.  The  motor  losses 
for  25  and  45-ton  cars  have  been  left  off  to  avoid  confusion,  but 
from  the  shape  of  the  ampere  time-curve  in  Fig.  2,  it  is  evident 
that  the  curves  will  vary  greatly  from  those  shown  only  during 
the  fractional  speed  or  acceleration  period,  these  differences 
being  virtually  wiped  out  with  a  considerable  amount  of  running 
upon  the  motor  curve.  Thus,  while  there  is  a  total  average  cop- 
per loss  ot  5000  watts  during  acceleration  upon  resistance,  the 
copper  loss  curve  becomes  flat  in  about  400  seconds  at  the  value 
of  1800  watts  in  the  copper,  with  the  motor  constants  chosen. 
As  an  equipment  geared  for  a  maximum  speed  of  60  mph 
would  hardly  be  used  lor  an  average  run  of  less  than  15,000  feet, 
requiring  power  on  for  fully  [60  seconds  for  its  accomplishment, 
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it  will  be  seen  that  the  acceleration  losses  play  a  comparatively 
unimportant  part  in  very  high  speed  work,  so  far  as  the  motor 
heating  is  concerned.  That  this  is  not  true  of  low  speed  work 
will  be  discussed  later. 

The  iron  loss  has  been  assumed  to  be  dissipated  entirely  from 
the  armature  in  arriving  at  the  "ratio  of  losses"  in  Fig.  3.  This 
is  not  strictly  true,  but  the  true  subdivision  of  losses,  whatever 
it  may  be,  will  be  practically  the  same  with  the  same  "ratio  of 
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losses,"  and  hence  any  values  of  motor  heating  deduced  from 
curves  similar  to  Fig.  3  must  be  consistent.  For  example,  if  we 
know  the  degrees  rise  per  watt  loss  for  field  and  armature  with 
any  given  "ratio  of  losses,"  the  temperature  arrived  at  would  be 
correct,  provided  the  temperature  constants  were  obtained  from 
experimental  runs  where  the  motor  went  through  the  same  cycle 
as  in  the  run  to  be  determined. 

Suppose  we  take  our  motor  equipment,  place  it  upon  a  car  and 
run  it  over  a  measured  length  of  level  track,  keeping  an  accurate 
record  of  the  current  input  and  voltage  per  motor  at  each  in- 
stant. Then  let  this  sample  run  be  repeated  successively  for  a 
period  of  10  Ik  mi  s,  or  long  enough  for  the  motor  temperatures  to 
have  reached  their  maximum,  and  we  have  the  relation  between 
energy  lost  in  the  motor  and  its  temperature  for  a  given  set  of 
conditions.  Vary  the  length  of  the  test  run  and  repeat  the  10- 
hour  test,  and  we  have  another  relation  between  temperature 
rise  and  energy  loss  for  another  set  of  conditions.  It  is  evident 
that  a  series  of  such  tests  taken  on  a  given  type  of  motor  would 
give  material  from  which  the  relation  between  its  internal  losses 
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the  motor  during  its  cycle  of  operation.  If  necessary,  an  auto- 
matic device  for  applying  the  current  could  be  used,  such  as  a 
motor  to  throw  on  the  controller  at  a  pre-determined  speed. 
Sufficiently  good  results  can  be  obtained,  however,  by  ordinary 


FIG.  5 

hand  control  with  a  trained  operator,  while  sample  runs  taken; 
every  few  minutes  by  recording  instruments  serve  as  a  check 
and  furnish  the  material  upon  which  to  base  the  motor's  perform- 
ance during  the  test. 

A  sample  set  of  curves  of  such  a  test  is  shown  in  Fig.  4  indicat- 
ing voltage,  amperes  and  speed  upon  a  time  basis,  all  taken  by 
recording  instruments.  The  voltage  indicated  is  that  between- 
third-rail  and  ground,  but  the  motor  voltage  during  running  upon 
resistance  may  be  taken  as  proportional  to  its  full  internal 
voltage  at  the  moment  of  cutting  out  final  starting  resistance, 
without  making  any  appreciable  error  in  arriving  at  iron  loss 
values.  The  ampere  curves  give  the  means  of  determining  the 
copper  losses  by  plotting  on  polar  co-ordinates  as  in  Fig.  5,  and 
determining  the  area  by  planimeter,  giving  directly  the  square 
root  of 'mean  square  value.  Both  Fig.  4  and  Fig.  5  show  curves 
produced  by  a  recording  instrument  placed  directly  in  the  main 
circuit  of  the  car.  thus  giving  the  series  parallel  effect  of  the 
motors  so  connected.  In  our  motor  calculations  we  are  con- 
cerned with  the  amperes  per  motor  which  will  be  independent  of 
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and  temperature  rise  would  be  known  for  any  set  of  conditions, 
and.  moreover,  these  values  could  be  used  directly  in  calculations 
for  any  given  service  as  they  were  obtained  under  operative 
conditions,  and  need  no  constant  applied  to  make  them  approxi- 
mately correct  for  service  conditions. 

It  may  be  urged  that  it  is  difficult  to  reproduce  with  any  accu- 
racy the  sample  run  agreed  upon,  or  that  it  is  difficult  to  follow 
through  and  keep  an  accurate  record  of  just  what  takes  place  in 


the  series  parallel  control.  The  curves  in  Fig.  4  and  Fig.  5,. 
however,  are  shown  simply  to  demonstrate  the  accuracy  of  the 
recording  instrument,  and  while  Fig.  5  could  not  be  used  directly 
to  determine  the  square  root  of  mean  square  current  per  motor, 
it  shows  the  method  used  in  determining  this  constant. 

It  will  be  seen  that  by  using  recording  instruments  and  by 
taking  a  sufficiently  large  number  of  curves,  it  is  possible  to  de- 
termine  very   accurately   the   average  losses  dissipated  as  heat 
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by  the  motor  during  the  test  run,  and  also  ascertain  the  distribu- 
tion of  these  losses  in  the  several  parts  of  the  motor.  The  motor 
ventilation  is  the  same  as  in  a  service  run;  it  is  operated  at  vary- 
ing speeds,  remains  at  rest  the  required  proportion  of  the  total 
cycle,  and  in  every  way  the  average  conditions  pertaining  to  a 
service  run  are  reproduced  in  the  test  run,  thus  making  the  data 
so  obtained  directly  applicable  to  service  problems  without  the 
use  of  any  constant. 

A  curve  showing  the  results  of  a  number  of  such  tests  is  given 
in  Fig.  6.  indicating  the  degrees  rise  per  watt  loss  in  field  copper 
and  in  armature  with  any  relation  between  total  armature  and 
field  loss.  Here,  also,  the  total  loss  is  assumed  to  be  in  the 
armature,  and  this  loss,  added  to  that  of  the  armature  copper, 
gives  its  total  loss,  used  in  determining  the  "ratio  of  losses." 

Taking  up  again  the  study  of  the  motors  mounted  upon  the 
25,  35  and  45-ton  cars,  we  are  now  in  a  position  to  apply  the 
motor  losses  obtained  in  Fig.  3  with  the  35-ton  car,  and  similar 
curves  with  the  25  and  45-ton  cars.  By  completing  the  cycle 
in  Fig.  2  and  bringing  the  car  to  rest  in  any  given  distance,  the 
time  of  shutting  off  power  can  be  determined,  the  average  losses 
and  their  distribution  ascertained  by  curves  in  Fig.  3,  and  the 
temperature  rise  found  out  by  applying  the  constants  in  Fig.  6. 
That  is.  for  any  given  schedule,  we  can  determine  the  tempera- 
ture rise  of  field  and  armature  for  the  three-car  train  weights  and 
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the  given  gear  ratio  assumed.  By  plotting  a  sufficient  number  of 
schedules,  a  curve  similar  to  Fig.  7  will  result,  which  affords  a  ver> 
interesting  study. 

Such  a  curve  in  lieu  of  a  better  name  might  be  termed  a  "ser- 
vice capacity  curve"  of  the  General  Eelectric  "H"  motor.  It 
shows  the  temperature  rise  per  motor  for  any  weight  of  car  and 
the  schedule  that  can  be  performed  with  the  gear  ratio  chosen, 
all  plotted  in  terms  of  the  number  of  stops  per  mile.  The  tem- 
perature rise  is  given  as  that  of  the  hottest  part,  whichever  it 
may  be.  The  schedule  includes  stops  lasting  15  seconds  each. 
Acceleration  is  the  result  of  a  constant  tractive  effort  of  120  lbs. 
per  ton  during  resistance  running,  and  braking  is  effected  at  the 
rate  of  150  lbs.  per  ton.  Coasting  is  assumed  to  continue  10  per 
cent,  of  the  duration  of  the  running  cycle.  Curves  of  higher  tem- 
perature cannot  be  completed  without  greatly  exceeding  the  com- 
mutation limit  during  acceleration,  but  would  reverse  and  ap- 
proach zero  the  same  as  those  of  lower  temperature  for  infrequent 
stops. 

The  relation  between  train  weight  and  temperature  rise  for  a 
given  schedule  and  frequency  of  stops  is  instructive.  With  one 
stop  per  mile  and  5  tons  weight  per  motor,  a  temperature  rise  of 
54  clegs,  is  noted,  while  to  tons  per  motor  increases  the  tempera- 
ture to  120  degs.  rise.  That  is.  the  motor  temperature  increases 
faster  than  proportionately  to  the  increase  in  train  weight,  due. 
as  we  should  expect,  to  copper  losses  increasing  as  the  square  of 


current;  but  our  friction  curves  indicate  a  much  larger  friction 
in  pounds  per  ton  for  the  lighter-weight  cars,  thus  bringing  the 
accelerating  current  required  to  propel  a  car. at  60  mph  to  about 
that  required  for  cars  varying  considerably  in  weight.  We 
would  expect,  therefore,  that  for  continued  runs  where  the  losses 
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due  to  acceleration  are  subordinated  to  the  running  losses,  this 
increase  in  temperature  with  increased  car  weight  would  not  be 
so  marked.  That  such  is  the  case  is  shown  by  comparing  tem- 
peratures in  the  case  of  train  weights  of  5  and  10  tons  per  motor 
with  more  infrequent  stops,  say  one  stop  in  4  miles,  giving  tern- 
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perature  rises  of  72  degs.  and  98  degs.  respectively  for  the  same 
schedule  in  48  mph.  The  curve  lor  80  degs.  rise  is  very  curious, 
as  it  indicates  a  constant  weight  train  w  ith  our  equipment,  regard- 
less of  the  frequency  of  stops,  while  higher  temperatures  increase 
and  lower  temperatures  decrease  the  train  weight  with  the  infre- 
quency  of  stops.    The  percentage  of  the  lime  thai  motors  are  op- 
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crating  upon  starting  resistance   is  indicated   by   dotted  lines. 

Curves  shown  in  Fig.  7  are  all  based  upon  the  same  gross 
tractive  effect,  giving  practically  the  same  rate  of  acceleration. 
It  is  evident  that  the  same  schedules  could  have  been  made  with 
innumerable  other  accelerating  rates,  costing  less  with  the 
slower  and  more  with  the  more  rapid  rates.  In  order  to  make 
our  study  of  the  "H"  motor  more  complete,  two  sets  of  curves 
similar  to  Fig.  7  were  plotted,  the  first  with  an  accelerating  rate 
of  90  lbs.  per  ton  gross  and  10  per  cent,  coasting,  and  the  second 
with  120  lbs.  per  ton  and  25  per  cent,  coasting,  both  making  the 
same  schedule  with  the  same  frequency  of  stops.  The  comparison 
of  these  two  curves  is  shown  in  Fig.  8,  plotted  for  a  temperature 
rise  of  60  degs.  only  in  order  to  avoid  confusion.  The  lower  rate 
and  less  coasting  has  some  advantage  for  more  frequent  stops, 
but  as  such  an  equipment  would  not  be  used  geared  for  60  mph. 
with  much  less  than  a  2-mile  run  average,  it  follows  that  the 
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at  a  capacity  of  our  "H"  motor  for  any  schedule,  any  gear  ratio 
and  any  frequency  of  stops.  This  may  be  plotted  in  terms  of 
any  temperature  rise,  and  a  set  of  such  curves  is  plotted  in  Fig. 
10  for  a  temperature  rise  of  60  degs.  This  set  of  curves  still  re- 
tains 120  lbs.  per  ton  tractive  effort,  15-second  stops,  150  lbs.  brak- 
ing effort,  and  is  based  upon  the  performance  of  a  single  car  using 
a  four-motor  equipment,  following  the  lines  of  the  friction  curves 
given  in  Fig.  1.  The  relation  between  schedule  speed  and 
maximum  speed  on  the  level  is  shown  with  stops  varying  from 
one  in  4  miles  to  four  per  mile,  and  the  tons  per  motor  for  a  maxi- 
mum temperature  rise  in  any  part  of  the  motor  of  60  degs.  C.  are 
shown  from  one  stop  in  2  miles  to  four  stops  per  mile. 

A  careful  study  of  the  curves  in  Fig.  10  gives  very  interesting 
results.  For  instance,  the  "H"  motor  geared  for  60  mph  can  op- 
erate between  the  limit  of  one  stop  in  2  miles  and  four  stops 
per  mile,  making  a  schedule  of  from  40  mph  down  to  14  mph. 
with  approximately  5  tons  per  motor  in  all  cases  and  the  same 
temperature  rise.    In  other  words,  an  equipment  of  this  character 
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temperature  rise  would  be  virtually  the  same  with  either  rate  of 
acceleration. 

Lower  speed  equipments,  however,  present  results  differing 
from  this,  as  shown  in  Fig.  9,  illustrating  the  60  legs,  rise  curve 
for  a  maximum  speed  equipment  of  30  mph.  Here  160  lbs.  and 
25  per  cent,  coasting  contrast  very  favorably  with  120  lbs.  and  10 
per  cent,  coasting.  In  other  words,  the  motor  capacity  is  greatly 
increased  by  raising  the  accelerating  rate  while  still  maintaining 
the  same  schedule  and  frequency  of  stops.  Increasing  the 
accelerating  rate  does  not  necessarily  mean  going  beyond  the 
commutating  limit  of  our  motors,  as  a  lower  speed  gearing  can 
increase  the  rate  of  acceleration  with  the  same  current  flowing  in 
the  motors  as  with  the  slower  rate  of  a  higher  speed  gearing. 

A  study  of  the  foregoing  curves  seems  to  indicate  that,  so  far 
as  motor  heating  is  concerned,  it  is  preferable  to  use  the  largest 
gear  ratio  and  highest  rate  of  acceleration  possible  for  the  accom- 
plishment of  the  service  contemplated,  provided  the  maximum 
speeds  are  low.  but  that  practically  any  rational  rate  of  accelera- 
tion can  be  used  where  speeds  approach  a  maximum  of  60  mph. 
As  will  be  shown  later,  the  energy  consumption  is  less  for  a 
higher  rate  of  acceleration  permitting  more  coasting,  but  un- 
fortunately the  fluctuations  on  the  distribution  system  and  the 
load  curve  on  the  generating  station  may  both  be  much  poorer 
if  the  accelerating  rate  is  carried  too  high  and  the  number  of 
units  in  service  is  small.  In  the  choice  of  gear  ratio  for  a  given 
service,  therefore,  not  only  must  account  be  taken  of  the  ques- 
tion of  motor  heating  with  different  rates  of  acceleration,  but 
due  heed  must  be  paid  to  the  question  of  line  fluctuations,  station 
load  and  energy  input.  It  may  be  possible  that  what  is  gained 
in  car  energy  by  a  more  rapid  acceleration  may  be  lost  by  the 
poorer  coal  economy  resulting  from  a  more  irregular  load  curve 
upon  the  generating  station. 

So  far  we  have  considered  the  question  of  capacity  of  our  "H" 
motor  for  one  gear  ratio  only.  It  is  obvious  that  similar  calcu- 
lations may  be  made  for  any  other  gear  ratio  corresponding  to  a 
different  maximum  speed  on  the  level,  and  by  combining  the 
results  of  several  sets  of  such  calculations,  it  is  possible  to  arrive 


is  protected  from  overheating  by  properly  proportioning  its  gear 
ratio  to  the  car  weight.  The  possible  schedule  speed  tor  a  given  gear 
ratio  is  controlled  by  the  number  of  stops  per  mile,  but  the  heat- 
ing of  the  equipment,  with  the  proper  weight  of  car,  will  be  the 
same  over  a  very  wide  range  of  schedules  and  stops.  The  curves, 
also,  bring  out  very  forcibly  the  importance  of  properly  gearing 
an  equipment  for  the  work  which  it  has  to  do.  For  instance,  a 
gearing  giving  60  mph  on  a  level  track  can  make  but  20.5  mph 
schedule  with  two  stops  per  mile  with  a  train  weight  of  5.6  tons  per 
motor,  while  the  same  equipment  geared  for  47.5  mph  can  perform 
20  mph  schedule  (practically  the  same),  but  can  do  so  with  a  total 
train  weight  of  12.8  tons  per  motor,  or  more  than  double  the  train 
weight  possible  for  the  same  temperature  rise  with  the  60  mph 
equipment.  In  other  words,  the  equipment  should  be  geared 
for  the  lowest  possible  maximum  speed  that  will  permit  the 
maintenance  of  the  schedule  in  question,  as  a  gear  ratio  giving 
too  high  a  maximum  speed  for  the  work  to  be  done  not  only  over- 
heats the  motors,  but  produces  needless  demands  upon  the.  gen- 
erating and  distribution  systems. 

The  curves  in  Fig.  10  give  a  fairly  complete  study  of  the  type 
"H"  motor  when  applied  to  the  operation  of  single  cars  equipped 
with  four  motors.  All  points  in  the  curve,  except  for  a  maxi- 
mum speed  of  30  mph,  are  obtained  with  the  operation  of  single 
cars,  and  as  our  friction  curves  may  be  inaccurate,  being  based 
upon  a  single  set  of  tests,  or  trains  of  more  than  one  car  may  be 
run,  it  is  instructive  to  reproduce  a  similar  set  of  curves  for  two, 
three,  four  cars,  etc.,  per  train.  The  motor  capacity  for  a  given 
temperature  rise  is  governed  largely  by  the  shape  of  the  friction 
curve  used  at  high  speeds,  especially  for  the  longer  runs,  and  in 
Fig.  11  is  shown  a  comparison  between  the  operation  of  one  and 
two-car  trains  making  the  same  schedule,  and  using  the  same  ac- 
celerating tractive  effort  per  ton,  braking  and  stop  intervals  as  iit 
Fig.  10.  This  set  of  curves  is  also  plotted  for  a  temperature  rise 
of  60  degs.  C,  but  it  is  obvious  that  from  the  foregoing  material 
we  could  plot  similar  curves  for  any  other  temperature  rise.  As 
the  cvrves  showing  the  relation  between  tons  per  motor  and  max- 
imum speed  for  a  given  temperature  rise  come  so  close  together 
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for  the  different  frequency  of  stops,  this  sheet  has  considered  only 
the  relation  between  tons  per  motor  and  maximum  speed  for  one 
stop  per  mile.  Thus  we  see  that  at  60  mph  the  type  "H"  motor 
operating  a  single  car  has  capacity  of  but  5.3  tons  per  motor  for 
60  degs.  rise,  while  if  two  cars  are  coupled  together  and  operated 
as  a  single  train  the  reduction  in  wind  friction  per  ton  of  train 
weight  increases  the  capacity  per  motor  to  7.5  tons  for  the  same 
60  degs.  temperature  rise,  an  increase  of  42  per  cent.  This  opens 
up  a  new  field  of  inquiry  as  to  whether  it  is  commercially  ad- 
visable to  run  single  car  units  at  this  high  speed  when  the  motive 
power,  and,  as  it  will  be  shown  later  on,  the  energy  input  are 
both  larger  than  would  result  from  operating  the  same  seating 
capacity  in  trains  of  two  cars  or  more  with  a  correspondingly  in- 
creased time  interval  between  trains.  In  other  words,  is  the  elec- 
tric traction  idea  of  small  units  at  frequent  intervals  a  proper 
method  of  attacking  the  very  high  speed  electric  traction  prob- 
lem, or  are  we  compelled  to  go  back  to  the  steam  method  of  op- 
erating heavier  trains  at  more  infrequent  intervals,  in  order  to 
prevent  a  prohibitive  investment  in  motors,  and  generating  and 
distributing  systems,  and  a  ruinous  expense  for  operation?  It  is 
true  that  the  electric  system,  being  eminently  adapted  to  subdi- 
vision, has  created  the  demand  for  travel,  by  means  of  its  frequent 
service,  where  none  previously  existed,  but  it  may  be  possible  that 
for  very  high  speed  work  too  great  a  price  may  be  paid  for  the 
privilege  of  operating  very  frequent  small  units. 

The  foregoing  discussion  has  described  a  method  of  determin- 
ing the  probable  heating  of  a  given  motor  when  operated  under 
any  known  conditions.  The  results  obtained  are  so  complete  and 
give  such  a  mass  of  working  data  directly  applicable  to  service 
requirements,  that  labor  of  the  detailed  calculations  necessary 
seems  amply  justified!*  Specifications  of  stationary  apparatus  are 
prepared  in  careful  detail  and  acceptance  tests  carried  out  in  great 
exactness,  but  the  tendency  to  slight  the  railway  motor  problem, 
owing  largely  to  its  seeming  complexity,  is  hardly  warranted, 
when  it  is  considered  that  the  capital  invested  in  such  apparatus 
may  be  double  that  required  for  generator  power  to  drive  it. 
Then,  too,  the  generator  is  carefully  housed,  provided  with  an  at- 
tendant and  otherwise  taken  care  of,  while  the  motor  is  exposed  to 
outside  climatic  conditions  and  only  gives  evidence  of  being 
overloaded  by  burning  out.  The  selection  of  such  apparatus 
should  receive  the  most  careful  attention,  the  proposed  service 
conditions  fully  worked  out  and  the  proper  size  of  motor  and 
correct  gearing  chosen  to  insure  a  reasonably  small  expense  for 
maintenance. 

The  present  method  of  rating  railway  motors  is  to  determine 
the  current  which  they  will  carry  at  500  volts  on  a  stand  test  giv- 
ing a  temperature  rise  of  75  degs.  C.  in  the  hottest  part  after  60 
minutes'  run.  In  other  words,  the  i-hour  rating  of  railway 
motors  gives  only  an  indication  of  the  comparative  capacity  of 
two  motors  in  actual  service,  and  affords  no  data  to  serve  as  the 
basis  of  calculating  the  service  capacity  of  the  motor.  It  does 
determine  the  mechanical  qualities  of  the  motor,  as  the  i-hour 
test  is  generally  very  severe,  and  it  also  affords  a  means  of  ob- 
serving commutation  at  the  maximum  current  for  which  the 
motor  will  probably  be  called  upon  in  service  operation.  Some 
method  of  rating  railway  motors  which  would  give  an  accurate 
comparison  of  their  service  capacity  under  different  conditions, 
if  such  a  rating  is  possible,  would  be  of  great  advantage  over  the 
present  very  general  i-hour  rating. 

The  foregoing  investigation  has  pointed  out  the  very  variable 
nature  of  the  work  which  a  railway  motor  has  to  do,  and  the  dif- 
ferent relations  between  service  performed,  distribution  of 
losses  and  the  ultimate  heating  of  the  motor.  In  Fig.  3  the 
various  motor  losses  are  shown  for  the  type  "H"  motor,  taken 
as  an  example,  but  it  is  evident  that  different  motor  loss  curves, 
even  for  the  same  service  performed,  could  not  be  compared 
directly  with  any  assurance  of  arriving  at  their  comparative  tem- 
perature rise.  Proceeding  further,  we  come  to  the  values  given 
in  Fig.  6,  showing  the  relation  between  motor  losses,  their  dis- 
tribution and  the  resulting  temperature  per  watt  loss.  Similar 
cur.ves  of  different  motors  could  be  compared  directly  and  give 
some  means  of  their  relative  capacity,  but  here,  also,  there  is  no 
direct  comparison,  as  different  motors  do  not  have  the  same 
efficiency,  and  therefore  will  not  give  the  same  loss  for  the  same 
service  performed.  In  other  words,  two  motors  having  the  same 
thermal  constants,  that  is,  the  same  degrees  rise  per  watt  loss,  the 
motor  having  the  poorer  efficiency  will  rise  to  a  higher  tempera- 
ture for  the  same  service  performed,  owing  to  its  greater  loss.  We 
cannot,  therefore,  look  to  the  thermal  curves  as  giving  the  com- 
parative rating  needed. 

In  Fi«-  7  we  have  a  fairly  complete  history  of  the  type  "H" 
motor  operating  under  a  given  set  of  assumptions.  These  assump- 
tions are  those  pertaining  to  service  operation,  and  such  a  set  of 
curves  for  another  motor  calculated  for  the  same  conditions 
would  give  accurately  the  comparative  size,  or,  in  other  words, 


the  comparative  temperature  of  the  two  motors  for  the  same  ser- 
vice performed.  In  Fig.  7  the  "service  capacity  curves"  approach 
much  nearer  to  a  basis  of  comparing  different  motors,  but  as  a 
method  of  rating  railway  motors  it  is  incomplete.  In  the  first 
place,  we  have  assumed  a  given  rate  of  acceleration,  while  it  is  ob- 
vious that  the  demands  of  different  classes  of  service,  especially 
low  speed  service,  will  call  for  different  rates  of  acceleration,  and 
hence  a  separate  sheet  would  have  to  be  made  out  for  every  rate  of 
acceleration.  The  effect  of  increasing  the  rate  of  acceleration  and 
increasing  the  time  of  coasting  is  shown  in  Fig.  9,  giving  such  dis- 
crepancy between  tons  per  motor  for  a  given  temperature  as  to 
make  sheets  similar  to  Fig.  7  entirely  unreliable  for  comparing 
different  motors,  especially  when  the  maximum  speeds  are  low  and. 
the  acceleration  energy  is  the  determining  factor  in  the  motor 
heating. 

There  is  another  variable,  the  rate  of  braking,  which  has  nut 
been  entered  into  in  this  discussion,  and  which  also  affects  the 
heating  of  the  motor,  especially  on  low  speed  high  acceleration 
problems.  On  the  higher  speed  problems,  where  friction  is  the 
ruling  factor,  it  is  found  that  we  must  also  assume  a  certain  fric- 
tion rate,  or,  in  fact,  a  friction  curve  plotted  to  a  definite  formula 
in  order  to  arrive  at  consistent  results  with  different  motors. 
Having  once  determined  on  this  friction  curve  for  a  single  car, 
our  calculations  are  immediately  disqualified  when  we  couple  two 
of  these  same  cars  together  and  perform  the  same  service,  the 
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friction  rate  at  speeds  of  50  or  60  mph  falling  off  considerably 
as  we  approach  a  train  composed  of  several  units. 

In  addition  to  the  foregoing  variables,  we  have  the  element  of 
the  energy  consumed  by  the  rotating  parts  during  acceleration. 
This  factor  is  practically  negligible  at  very  high  speeds,  but  figures 
very  prominently  in  acceleration  problems  with  low  speeds.  In 
giving  the  rating  of  a  railway  motor,  it  will  be  necessary,  there- 
fore, to  fix  definitely  upon  the  weight  and  center  of  gyration  of  car 
wheels  and  armatures,  and  furthermore  determine  the  effect  of  the 
motor  parts  for  a  given  gear  ratio. 

After  all  these  variables  are  definitely  fixed,  we  must  repeat  the 
same  set  of  conditions  for  each'  motor  gear  ratio,  or,  as  a  more 
general  case,  for  each  different  maximum  speed  on  level,  thus 
eliminating  the  question  of  the  total  number  of  teeth  in  gear  and 
pinion.  It  is  not  intended  in  any  way  to  discourage  an  effort  to 
rate  a  railway  motor  by  the  same  method  that  will  give  its  com- 
parative capacity,  but  it  is  well  to  canvass  carefully  the  large  field 
of  variables  which  must  enter  into  such  a  rating,  and  to  have 
clearly  in  mind  the  bearing  which  these  different  variables  have 
in  determining  the  temperature  of  the  motor.  It  is  evident  that 
by  affixing  certain  values  to  accelerating  rate,  train  friction,  brak- 
ing effort,  energy  of  rotating  parts,  etc.,  it  will  be  possible  to  pre- 
pare a  set  of  curves  giving  the  relation  between  schedule,  fre- 
quency of  stops  and  temperature  rise  for  any  car  weight,  which 
would  give  accurately  the  comparative  size  of  a  railway  motor  in 
relation  to  any  other  motor  for  which  curves  were  similarly  plot- 
ted. Such  work  is  being  done  by  the  General  Electric  Company 
on  their  standard  railway  motors,  and,  in  fact,  it  is  necessary,  in 
order  to  be  able  to  give  the  probable  performance  of  a  motor  un- 
der any  set  of  conditions,  and  follow  through  the  effect  of  chang- 
ing the  conditions.  The  method,  however,  is  cumbersome,  and 
has  so  many  factors  entering  into  the  case  that  it  probably  may 
never  serve  as  a  commercial  rating;  furthermore,  such  relation 
could  only  be  expressed  by  curves,  or  a  long,  tabulated  statement, 
and  neither  method  is  short  and  concise  enough  for  a  commercial 
rating. 

As  a  result  of  considerable  investigation  along  these  lines,  the 
writer  has  not  arrived  at  any  commercial  rating  of  a  railway  motor 
which  serves  its  purpose  better  than  the  i-hour  test  now  uni- 
versally used.    Admitting  that  such  a  test  does  not  give  the  com- 
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parative  size  of  different  motors,  it  does  serve  the  purpose  of 
largely  determining  its  commutating  qualities  and  possesses  the 
advantage  of  being  commercial.  Unless  a  rating  can  be  proposed 
which  will  indicate  accurately  the  relative  size  of  motors,  the 
present  method  of  i-hour  rating  possesses  advantages  which  would 
hardly  warrant  its  being  superseded. 

Although  insufficient  data  is  at  hand  from  the  foregoing  calcu- 
lations to  form  the  basis  of  a  complete  treatise  on  the  subject  of 
train  energy,  sufficient  material  is  provided  to  furnish  some  very 
interesting  comparisons.  As  the  basis  of  calculations,  we  assume 
the  operation  of  single-car  trains  composed  of  25,  35  and  45-ton 
cars,  geared  for  a  maximum  speed  of  60  mph  for  the  35-ton  car. 
From  our  friction  curves  we  find  that  these  three  cars  at  60 
mph  require  a  tractive  effort  of  5  lbs.,  50  lbs.  and  43.5  lbs.  per  ton 
respectively.  The  same  calculations  were  carried  through  for 
trains  composed  of  two  cars  or  more,  the  cars  being  of  different 
weights,  so  that  we  are  able  to  plot  a  set  of  curves  showing  the  re- 
lation between  schedule  speed  and  watt  hours  per  ton  per  mile 
input  to  the  train,  virtually  ignoring  any  fixed  formula  for  train 
friction.  Such  a  set  of  curves  is  shown  in  Fig.  12,  being  plotted 
for  30,  40,  50  and  60  lbs.  per  ton  friction  rate  at  60  mph.  These 
curves  may  be  regarded  as  fairly  general  in  their  scope,  except 
that  they  follow  the  general  form  of  the  friction  curves  given  in 
Fig.  1.  In  other  words,  we  can  get  from  these  curves  in  Fig.  12 
the  energy  consumption  for  any  friction  rate  at  60  mph,  the  error 
introduced  by  assuming  a  general  shape  of  curve  being  very  small. 

An  inspection  of  Fig.  12  brings  out  forcibly  the  fact  that  the 
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FIG.  13 

subject  of  car  energy  at  high  speed  is  most  intimately  interlinked 
with  the  question  of  train  friction.  As  the  schedule  speed  de- 
creases with  the  increasing  number  of  stops,  or,  in  other  words, 
as  the  energy  of  acceleration  becomes  a  more  important  factor, 
the  per  cent  difference  between  the  energy  values  for  different 
train  frictions  becomes  less,  as  would  be  expected. 

The  electric  road  has  almost  universally  used  one  car  units, 
and  as  it  has  branched  out  into  suburban  high-speed  work  the 
advantages  of  more  frequent  service  have  made  the  operators  of 
such  roads  retain  the  single  car  idea.  From  the  curves  given  in 
Fig.  12  some  figures  can  be  secured  of  what  it  costs  to  operate  a 
single  car,  and  also  trains  of  two  or  more  cars,  where  the  maxi- 
mum speed  is  60  mph  and  the  stops  very  infrequent;  that  is,  the 
more  advanced  type  of  our  private  right-of-way  suburban  road. 
A  single  35-ton  car  having  a  friction,  say,  of  50  lbs.  per  ton  at  60 
mph  will  consume  119  watt  hours  per  ton  mile  at  a  schedule  of  52 
mph  with  one  stop  in  eight  miles.  Let  two  such  cars  be  coupled 
together  in  a  train,  reducing  the  friction  to  33.5  lbs.  per  ton,  and 
the  train  will  require  an  input  of  only  78  watt  hours  per  ton  mile, 
of  65.5  per  cent  of  the  energy  rate  per  ton  required  in  a  single  car 
operation.  In  other  words,  single  cars  on  30-minute  headway 
would  require  52.5  per  cent  more  energy  for  their  operation  than 
would  two-car  trains  on  i-hour  headway.  With  five-car  trains 
composed  of  35-ton  cars,  the  energy  is  reduced  to  56  watt  hours 
per  ton  mile  for  the  same  schedule,  or  less  than  half  what  will  be 
required  per  ton  for  the  operation  of  single  car  trains. 

From  a  purely  energy  standpoint  it  would  seem  that  the  opera- 
tion of  single-car  trains  was  disadvantageous,  but  experience  has 
shown  that  it  is  not  fair  to  assume  that  two  cars  operated  every 
hour  will  attract  the  same  custom  as  cne  car  operated  every  30 
minutes.  In  other  words,  the  frequency  of  service  creates  travel, 
and  in  many  cases  warrants  the  extra  expenditure  for  coal.  There 
is  another  aspect  of  the  case  to  be  considered,  and  that  is  that  with 
two-car  train  at  more  infrequent  intervals  the  load  upon  the  feed- 
ing points  is  more  fluctuating,  the  size  of  rotary  converters  must 
be  somewhat  increased,  and  in  all  probability  a  larger  amount  of 
feeder  copper  will  be  required  to  keep  the  drop  within  the  same 
limits.    Although  a  saving  may  be  effected  in  the  coal  pile  by  in- 


creasing the  train  headway  and  giving  the  same  seating  capacity 
in  trains  of  two  or  more  cars,  there  is  every  reason  to  expect  a  call 
for  a  greater  expenditure  of  money  to  install  the  road,  and  an  in- 
crease in  interest  and  maintenance  account  that  may  go  far  toward 
eating  up  the  saving  in  the  fuel  expense. 

In  Fig.  13  and  Fig.  14  are  given  curves  showing  the.  relation  be- 
tween schedule  speed  and  train  energy  for  maximum  speeds  of  45 
and  30  mph  respectively.  It  will  be  noticed  that,  particularly  for 
30  mph  maximum  speed,  the  train  friction  becomes  a  very  much 
smaller  factor  in  determining  the  energy  input,  especially  as  the 
number  of  stops  per  mile  increases. 

All  these  three  sets  of  curves  are  plotted  for  an  accelerating 
rate  corresponding  to  120  lbs.  per  ton  and  a  braking  effort  of  150 
lbs.  per  ton.  The  values  given  will,  therefore,  be  subject  to  con- 
siderable variation  for  different  accelerating  and  braking  efforts 
where  the  schedule  speed  is  low  and  stops  numerous.  The  curves 
are,  however,  of  fairly  general  use,  especially  for  runs  of  a  mile  or 
more,  as  the  effect  of  rate  of  acceleration  and  braking  is  not  so 
marked  on  longer  runs. 

In  Figs.  Nos.  12,  13  and  14  is  considered,  also,  a  period  of  coast- 
ing equaling  10  per  cent  of  the  time  the  train  is  in  motion.  While 
this  is  a  fairly  general  assumption  and  will  give  sufficient  margin 
for  a  large  majority  of  problems,  it  will  be  found  in  carrying  out 
the  subject  to  a  conclusion  that  the  per  cent  of  coasting  is  a  very 
large  factor  in  determining  the  train  energy  output.    For  instance, 
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FIG.  14 

a  high  rate  of  acceleration  with  a  long  period  of  coasting  will  de- 
mand less  energy  input  to  the  train  than  a  lower  rate  and  little  or 
no  coasting.  The  reason  for  this  is  obviously  that  the  efficiency 
of  acceleration  of  two  runs  may  be  approximately  70  per  cent, 
while  the  speed  at  which  brakes  are  applied  is  less  with  a  longer 
coasting  period,  and  hence  the  work  demanded  by  the  equipment 
is  less. 

In  all  three  of  the  energy  curves  given  a  variable  friction  dur- 
ing acceleration  and  coasting  is  considered,  but  straight  line  brak- 
ing is  assumed.  The  energy  required  to  accelerate  the  rotating 
parts  is  also  considered,  so  that  the  curves  as  given  are  of  fairly 
general  application. 

In  this  paper  the  writer  has  attempted  to  outline  a  method 
of  determining  the  probable  heating  and  energy  consumption  of 
a  given  equipment  for  any  class  of  work,  having  in  mind,  also,  the 
possibility  of  arriving  at  some  short,  concise  method  of  rating 
different  railway  motors,  so  that  their  comparative  service  capacity 
might  be  accurately  indicated.  As  the  subject  of  motor  capacity 
is  so  dependent  upon  experimental  tests,  not  only  of  car  friction 
and  braking,  but  also  of  heat  radiation  under  working  conditions, 
the  conclusions  drawn  were  based,  so  far  as  possible,  upon  actual 
experiments  made.  Were  it  not  for  the  fact  that  car  friction,  or, 
rather,  train  friction,  is  such  a  variable  quantity,  dependent  not 
only  upon  the  condition  of  track,  but  upon  the  speed  and  composi- 
tion of  the  train,  it  would  be  possible  to  plot  a  set  of  curves  for 
a  given  friction  and  distance,  and  apply  these  curves  for  similar 
shaped  runs  over  greater  or  less  distances  by  taking  the  co-or- 
dinates proportional  to  the  square  root  of  the  area  of  the  speed 
time  curves,  that  is,  proportional  to  the  square  root  of  the  dis- 
tances covered.  As,  however,  the  wind  friction  at  the  higher 
speeds  changes  the  value  of  friction  per  ton  to  such  an  extent,  it 
is  only  possible  to  draw  up  curves  for  a  given  set  of  conditions 
and  generalize,  as  is  done  in  Figs.  12.  13  and  14,  for  different  fric- 
tion parts. 

While  it  is  thus  possible  to  prepare  a  set  of  energy  curves  which 
are  of  fairly  general  application  to  all  problems,  it  is  only  feasible 
to  express  the  relation  between  motors  of  different  capacity  by  a 
series  of  curves  similar  to  those  described  in  Figs.  7,  8,  9  and  10. 
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It  is  entirely  possible  to  approximate  the  probable  heating  of 
motors  of  different  sizes  when  the  resistance,  core  loss  and  general 
construction  are  known,  but  such  short-cut  methods  are  at  best 
only  approximations,  and  no  true  comparison  of  different  motors 
can  be  made  which  will  take  into  account  their  different  losses  for 
the  same  work  performed  and  their  capacity  for  radiating  these 
.losses  at  different  speeds,  without  considering  the  subject  in  detail 
for  each  motor  alone  along  the  general  lines  indicated  in  this  pa- 
per. 

In  dealing  with  the  railway  motor  where  the  temperatures  ap- 
proximate 60  degs.  C.  rise  in  practice,  with  an  air.  temperature  in 
summer  reaching  30  degs.  to  35  degs.  C,  we  have  not  much  lee- 
way below  a  temperature  injurious  to  the  insulation,  and  approxi- 
mate methods  giving  rise  to  errors  of  10  degs.  or  20  degs.  C.  in 
temperature  cannot  be  seriously  considered  in  such  important  cal- 
culations as  the  determination  of  railway  motor  temperatures. 
For  this  reason  the  methods  outlined,  although  entailing  a  large 
amount  of  experimental  work  and  subsequent  calculations,  pro- 
vide an  accurate  method  of  determining  the  temperature  of  rail- 
way motors  operating  under  any  known  conditions,  and  although 
they  fail  to  provide  a  method  of  rating  railway  motors,  it  is  due 
to  the  fact  that  such  a  method  of  rating  cannot  be  expressed  by 
any  short  term,  lout  necessitates  some  such  general  curves  as 
are  indicated  in  the  paper. 

The  writer  wishes  to  acknowledge  the  services  of  E.  F. 
Gould  in  preparing  material  for  this  paper,  and  the  kindness  of 
the  General  Electric  Company  in  furnishing  results  of  experi- 
mental tests  which  served  as  a  basis  of  all  calculations. 

 — 

Tunnel  Franchise 

The  terms  of  the  tunnel  franchise  of  the  Pennsylvania  Railroad 
Company,  granting  permission  to  build  a  subway  under  Manhat- 
tan and  connecting  Jersey  City  and  Long  Island,  were  adopted  by 
the  Rapid  Transit  Commission  on  Monday  as  reported  by  the 
committee.  Under  this  contract  the  Pennsylvania  Company  must 
begin  construction  within  three  months  after  obtaining  the  neces- 
sary consents  and  must  complete  the  railroad  within  five  years, 
the  railroad  to  be  entirely  in  the  tunnel  except  where  it  approaches 
the  Thompson  Avenue  terminal  in  Queens;  the  excavations  to  be 
done  without  disturbing  the  surface  of  the  streets;  the  company 
to  make  good  all  damage  done  to  public  and  private  property ;  the 
tracks  to  be  so  constructed  as  to  avoid  noise  or  tremor;  the  motive 
power  to  be  electricity;  the  city  to  have  a  lien  on  the  franchise  and 
real  property  of  the  company  to  secure  the  payment  of  rental;  the 
company  to  have  no  right  to  carry  local  traffic  except  for  addi- 
tional consideration  to  be  paid  to  the  city,  and  the  city  to  have  a 
right  to  examine  the  railroad  at  all  times,  either  to  see  if  it  is 
operated  with  due  regard  to  the  convenience  of  the  public  or  for 
other  purposes. 

In  the  matter  of  compensation,  it  is  provided  that  $75,535  shall 
be  paid  eachyear  for  the  first  ioyears  and$ii4,87i  eachyear  for  the 
next  15  years,  aggregating  $2,478,415  in  the  first  25  years  of  the 
contract.  Although  the  franchise  is  to  be  a  perpetual  one,  it  is 
provided  that  the  rental  shall  be  readjusted  every  25  years.  The 
annual  charges  for  the  first  10  years  and  the  following  15  years 
have  been  arranged  as  follows: 

First  Next 
10  Years         15  Years 


For  river  rights   '.   $200     •  $200 

For  tunnel  rights  in  Manhattan  Borough,  being  44,341  ft. 

(partly  estimated)  of  single  track  ,   22170  -14,341 

For  tunnel  rights  in  Queens  Korough,  being  8100  ft. 

(partly  estimated)  of  single  track   2.025  4,050 

For    street    rights    on    Thirty-First    and  Thirty-Third 

Streets,  north  and  south  of  terminal   14,000  28,000 

For  secondary  station  at  Thirty-Third  Street  and  Fourth 

Avenue    1.140  2,280 

For  portions  of  Thirty-Second  Street   36,000  36,000 


In  all,  yearly    .$75,535  $114,871 


Permission  is  granted  the  company  to  build  two  tracks  from 
Jersey  City  under  the  Hudson  River  to  the  foot  of  West  Thirty- 
First  Street,  beneath  that  street  to  the  East  River  and  thence  to  a 
terminus  in  the  Borough  of  Queens.  The  right  to  build  two  tracks 
from  Jersey  City  under  Thirty-Second  Street  is  granted,  with  a 
provision  for  additional  tracks  west  of  Ninth  Avenue  and  between 
Seventh  and  Fifth  Avenues.  Two  more  tracks  are  to  be  permitted 
under  Thirty-Third  Street  from  the  Seventh  Avenue  Station  to  the 
East  River  and  thence  to  Queens.  The  terminal  station  in  Man- 
hattan will  be  in  the  four  blocks  bounded  by  Thirty-First  Street, 
Seventh  Avenue,  Thirty-Third  Street  and  Ninth  Avenue,  including 
the  lots  on  the  east  side  of  Seventh  Avenue  from  Thirty-First 
Street  to  Thirty-Third  Street,  and  the  underground  portions  of 
those  two  streets  between  Seventh  and  Ninth  Avenues.  The  com- 


pany is  to  acquire  all  the  land  for  the  terminal.  Thirty-Second 
Street  will  be  closed  from  Seventh  Avenue  to  Ninth  Avenue,  the 
company  buying  the  street  space  as  soon  as  the  city  obtains  a 
statutory  right  to  make  the  conveyance  of  the  property.  There 
is  to  be  a  subordinate  station  under  Thirty-Third  Street  extending 
from  400  ft.  west  of  Fourth  Avenue  to  600  ft.  east  of  it. 

Before  the  contract  can  be  executed  the  terms  of  the  franchise 
must  be  approved  by  the  Board  of  Aldermen,  the  Board  of  Esti- 
mate and  Apportionment  and  the  Mayor.  It  is  not  anticipated 
that  any  objections  will  be  raised,  as  it  is  generally  recognized 
that  the  city  has  secured  a  very  favorable  deal  and  the  railroad 
company  is  anxious  to  proceed  with  the  work  at  once. 



Chicago  Street  Railway  Franchise  Renewals 

In  all  the  discussions  which  have  taken  place  during  the  last 
two  years  on  the  subject  of  renewal  of  street  railway  franchises 
in  Chicago  the  operating  companies  have  taken  but  little  part. 
Indeed,  no  formal  action  of  any  kind  looking  toward  franchise 
renewals  had  been  taken  by  them  until  President  Hamilton,  of  the 
Chicago  City  Railway  Company,  last  week  addressed  a  letter  to  the 
Mayor  on  behalf  of  the  South  Side  Company.  As  the  Council 
had  passed  a  resolution  asking  the  Chicago  City  Railway  Com- 
pany and  the  Chicago  Union  Traction  Company  to  begin  negotia- 
tions for  the  renewal  of  franchises  June  15,  the  Chicago  City  Rail- 
way has  responded  as  follows,  under  date  of  June  13: 

Your  invitation  to  the  Chicago  City  Railway  Company  to  confer  with  the 
representatives  of  the  city  of  Chicago  upon  the  subject  matter  tentatively  out- 
lined in  the  report  of  your  committee  on  local  transportation,  with  a  view  of 
arriving  at  some  satisfactory  conclusion  as  between  the  city  and  this  company, 
is  accepted,  with  the  assurance  that  this  company  is  ready  and  willing  to 
furnish  you  with  such  information  as  may  be  necessary,  and  at  your  sugges- 
tion to  assist  and  advise,  so  far  as  possible,  in  the  solution  of  the  questions  in- 
volved. 

Under  the  conditions  now  existing  in  Chicago  President  Hamil- 
ton is  undoubtedly  pursuing  a  wise  course  in  practically  throwing 
the  burden  of  formulating  propositions  upon  the  local  transporta- 
tion committee  of  the  Chicago  City  Council.  That  committee 
already  has  its  ideas,  as  formulated  in  the  report  presented  last 
winter  (Street  Railway  Journal,  Dec.  28,  1901),  and  it  has 
further  secured  an  expert  engineer  to  report  on  various  ques- 
tions that  come  up  in  connection  with  granting  the  franchises. 
Any  ordinance  the  company  might  propose  would  be  tossed  about 
and  torn  to  pieces  by  the  city  officials  and  the  daily  press,  and  it 
is  much  more  sensible  to  let  the  city  take  the  initiative.  The  com- 
pany can  then  accept  or  not,  as  it  sees  fit,  and  can  refuse  to  accept 
any  terms  that  are  too  burdensome.  The  officers  of  the  Chicago 
City  Railway  have  many  times  indicated  in  conversation  with  city 
officers  and  by  published  interviews  their  willingness  to  give  the 
South  Side  of  Chicago  the  finest  system  of  surface  transportation 
in  the  world,  if  only  satisfactory  terms  of  franchise  were  granted. 

In  an  interview  in  the  Chicago  Record-Herald,  following  the 
publication  of  the  foregoing  letter,  President  Hamilton  said,  in 
part:  _ 

"It  is  now  the  city's  move.  We  have  always  been  ready  to 
come  to  some  determination  by  which  the  question  might  be 
settled,  but  it  is  not  for  us  to  prescribe  a  method  of  procedure. 
This  is  a  serious  matter,  not  alone  for  us,  but  for  the  city.  We  are 
ready  to  compensate  the  city  for  the  extensions  and  to  undertake 
any  reasonable  obligations  that  the  city  might  demand.  I  am  not 
prepared  to  discuss  what  we  want;  that  is  for  negotiation." 

"Are  any  radical  departures  from  present  conditions  contem- 
plated?" Mr.  Hamilton  was  asked. 

"Yes.  The  cable  for  downtown  traffic  is  out  of  the  question. 
We  shall  have  to  use  electricity — overhead  in  the  outlying  dis- 
tricts, and  I  am  willing  to  try  the  conduit  trolley  downtown,  but  I 
am  not  at  all  sure  that  it  will  meet  all  the  requirements.  When- 
ever it  rains  hard,  on  account  of  the  dead  level  of  the  city,  the 
sewers  back  up  into  the  conduits,  and  unless  we  can  devise  some 
way  of  preventing  it  I  greatly  fear  that  it  will  be  impossible  to 
maintain  our  insulation. 

"Is  it  possible  to  provide  a  downtown  system  of  loops  that  will 
accommodate  all  the  cars  of  all  the  lines?" 

"Certainly  not:  our  cars  alone,  taking  those  of  the  Wabash, 
State  and  Clark  Street  lines,  would  never  be  able  to  get  over  one 
loop.  But  our  Wabash  Avenue  and  State  Street  loops  will  do  us 
as  they  are,  even  under  the  contemplated  improvements,  and  will 
handle  all  the  traffic,  but  we  shall  have  to  make  some  disposition 
of  the  Clark  Street  terminus.  That  is  going  to  be  our  heaviest 
traffic  in  the  near  future." 

"Have  you  given  any  thought  to  an  underground  union  loop?" 

"Yes;  but  it  would  be  out  of  the  question  for  any  road  to  build 
it  with  a  20-year  franchise.  If  it  could  be  done  at  all  it  would  be 
better  undertaken  by  the  city  or  by  a  separate  company," 
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Mr.  Hamilton  said  further  that  the  company  had  already  secured 
property  at  Thirty-Ninth  and  Halstead  Streets  for  an  immense 
power  house,  and  that  as  soon  as  the  franchise  question  was  settled 
a  power  house  to  cost  nearly  $3,000,000  would  be  constructed,  and 
that  instead  of  the  present  500-volt  current  for  power  a  voltage 
approximately  11,000  would  be  used. 

"We  have  now  about  600  tons  of  copper  wire  in  use,"  he  con- 
cluded, "and  if  we  are  to  keep  the  same  voltage  as  we  have  now, 
with  the  increased  mileage  that  we  shall  have  to  put  in,  the  in- 
terest on  the  cost  of  copper  wire  would  not  be  earned  by  the  com- 
pany, much  less  allow  for  the  necessary  dividends  to  stock- 
holders." 

In  the  same  article  Mayor  Harrison  is  again  quoted  as  being 
opposed  to  any  franchise  grants  whatever  until  the  State  Legisla- 
ture passes  an  act  enabling  the  city  to  buy  the  street  railways. 

A  dispatch  from  Chicago,  dated  June  16,  announces  that  John 
M.  Roach,  president  of  the  Union  Traction  Company,  operating 
the  surface  lines  on  the  north  and  west  sides  of  Chicago,  has 
accepted  the  invitation  of  the  City  Council  to  confer  with  the  local 
transportation  committee  on  the  subject  of  renewing  the  fran- 
chises now  held  by  that  corporation.  The  text  of  the  letter  is  not 
given  in  the  dispatch,  but  it  is  stated  that  the  company  made  it 
clear  that  in  opening  negotiations  in  the  matter  of  franchise  re- 
newals it  did  not  care  to  prejudice  its  claims  under  the  99-year 
act,  which  was  the  subject  of  a  recent  suit  in  the  Federal  Court. 



Everett-Moore  Affairs 

Important  steps  were  taken  last  week  in  the  work  of  settling 
up  the  affairs  of  the  Everett-Moore  Syndicate,  and  it  is  now  an- 
nounced that  the  syndicate  will  speedily  assume  control  of  the 
properties  which  remain  and  will  be  on  a  sound  financial  basis. 
Through  Kean,  Van  Courtland  &  Company,  of  New  York,  the 
syndicate  has  disposed  of  40,000  shares  of  the  stock  of  the  Toledo 
Railways  &  Light  Company.  This  deal  netted  the  syndicate  $22 
per  share,  or  $880,000  in  cash,  upon  which  an  average  of  less  than 
$10  per  share  has  been  borrowed.  The  stock  cost  the  syndicate 
between  $12  and  $14  per  share.  Deliveries  will  be  made  July  15 
and  August  1,  20,000  shares  on  each  date.  The  stock  sold,  to- 
gether with  the  remaining  Everett-Moore  holdings  of  30,000 
shares,  will  be  pooled  until  July,  1903.  The  property  will  continue 
under  the  control  of  the  syndicate,  with  Albion  E.  Lang  remain- 
ing as  president. 

Another  transaction  was  the  sale  to  the  bond  houses  of  Claude 
Ashbrook  and  W.  E.  Hutton,  of  Cincinnati,  and  Denison,  Prior 
&  Company  and  Lamprecht  Brothers  &  Company,  of  Cleveland, 
of  all  the  preferred  stock  in  the  Northern  Ohio  Traction  Com- 
pany in  its  control.  The  price  obtained  was  between  $80  and  $85. 
The  syndicate  will  continue  the  control  of  the  property  through 
the  ownership  of  25,000  shares  of  the  common  stock  which  will  be 
retained. 

It  is  stated  that  only  one  traction  property  controlled  by  the 
syndicate  is  now  for  sale — the  London  (Ont.)  Street  Railway. 
This  will  not  be  sold  except  for  a  good  price,  as  it  is  considered 
a  very  valuable  property.  In  its  telephone  interests,  the  syndicate 
is  disposing  of  several  of  the  subsidiary  properties  of  the  Federal 
Telephone  Company,  and  the  others  will  soon  be  in  very  good 
shape. 

There  are  several  remarkable  features  about  the  manner  in 
which  the  tangled  affairs  of  this  syndicate  have  been  straightened. 
Only  a  single  property,  the  Cleveland  Electric  Railway  Company, 
has  passed  wholly  out  of  its  control.  Within  a  short  time  practi- 
cally all  of  its  debts  will  have  been  taken  care  of  and  the  syndi- 
cate will  still  be  in  control  of  a  vast  system  of  interurban  electric 
railways  extending  from  Painesville,  Ohio,  to  Flint  and  Port 
Huron,  Mich.  The  independent  telephone  system  of  Ohio  will 
also  continue  to  be  dominated  by  the  Cleveland  people,  although 
it  seems  quite  probable  that  the  long-distance  system  will  pass 
from  its  control.  A  matter  of  congratulation  not  only  to  Messrs. 
Everett  and  Moore,  but  to  every  one  interested  in  electric  railway 
properties,  is  that  the  securities  of  these  companies  were  not  sold 
at  panic  prices.  On  the  contrary,  the  longer  the  bankers'  commit- 
tee dickered  the  better  prices  it  demanded.  In  the  early  stages  of 
the  settlement  the  entire  interests  of  the  syndicate  in  the  individ- 
ual properties  were  offered  at  low  clearance  prices,  but  as  the  true 
value  of  the  roads  came  to  be  appreciated  the  prices  advanced. 
For  instance,  the  entire  interests  in  Detroit  United  were  offered 
at  70.  A  portion  of  the  interests  were  finally  disposed  of  at  72, 
and  later  blocks  sold  at  between  75  and  80.  The  price  obtained 
for  the  Toledo  stock  was  also  considerably  better  than  was  ex- 
pected. That  affairs  are  now  on  a  very  satisfactory  basis  is  shown 
by  the  fact  that  Henry  Everett  and  Albion  E.  Lang  have  gone  to 
the  Rocky  Mountains  on  an  extended  hunting  trip, 


Topics  of  the  Week 

The  twenty-hour  trains  between  New  York  and  Chicago  have  re- 
vived the  discussion  of  the  possibility  of  reducing  the  time  limit 
between  large  cities  by  the  introduction  of  electric  locomotives 
instead  of  the  present  steam  engines.  The  adoption  by  the  Penn- 
sylvania Company  of  electricity  for  the  operation  of  trains  in  the 
Manhattan  tunnel  may  be  the  entering  wedge.  The  New  York 
Central  has  plans  for  a  similar  equipment  for  its  New  York  termi- 
nal, but  has  not  yet  agreed  upon  terms  with  the  city  for  the  im- 
provement of  its  terminal  facilities. 


In  pursuance  of  a  custom  started  about  five  years  ago  the  Wom- 
an's Christian  Temperance  Union  recently  presented  a  floral  token 
to  every  motorman  and  conductor  employed  by  the  Union 
Traction  Company,  of  Philadelphia.  Shortly  after  daybreak  groups 
of  women,  tugging  huge  clothes  baskets  filled  with  flowers,  ap- 
peared at  the  different  car  houses  of  the  company,  and  as  each 
trolley  operative  reported  for  duty  a  fragrant  buttonhole  bouquet 
was  given  him.  Attached  to  each  boutonniere  was  a  tiny  strip  of 
ribbon  bearing  some  Scriptural  text. 


Charles  Stewart  Smith,  of  the  Rapid  Transit  Commission,  is 
quoted  as  saying  that  President  Cassatt,  of  the  Pennsylvania  Rail- 
road Company,  assured  him  that  the  railroad  company  is  con- 
vinced that  it  is  entirely  practicable  to  build  electric  motors  that 
will  draw  a  500-ton  train  through  the  proposed  tunnel  from  Jersey 
City  to  Queens  Borough,  through  and  under  Manhattan  Borough, 
at  the  average  rate  of  35  miles  an  hour.  Mr.  Cassatt  is  further 
quoted  as  saying  that  the  Pennsylvania  Company  contemplates 
contracting  for  an  equipment  of  this  kind  immediately,  and  that  tne 
construction  of  a  power  house  will  be  commenced  at  once. 


The  enforcement  of  the  Jim  Crow  law  in  Virginia  resulted  in  a 
curious  complication  last  week,  and  one  that  could  scarcely  have 
been  anticipated  when  the  act  was  passed.  Miss  Mary  Custis  Lee, 
daughter  of  General  Robert  E.  Lee,  was  arrested  at  Alexandria 
on  the  charge  of  riding  in  an  electric  car  intended  for  the  exclusive 
use  of  colored  passengers  on  the  Washington,  Alexandria  &  Mount 
Vernon  Street  Railway.  Miss  Lee  boarded  the  car  at  Washington 
and  refused  to  transfer  when  requested  to  do  so  by  the  conductor. 
After  repeated  warnings  she  was  placed  under  arrest,  and  the 
following  day  a  fine  of  $5  was  imposed  upon  her  by  the  police  mag- 
istrate. Miss  Lee  had  been  paroled,  and  did  not  appear  in  court.  It 
was  stated  at  the  hearing  that  Miss  Lee  had  offended  in  this  manner 
before,  but  that  out  of  consideration  severe  measures  had  been 
avoided.  The  magistrate  created  a  mild  sensation  by  commending 
the  conductor  for  fearlessly  discharging  his  duty. 


During  the  last  week  the  complaints  against  the  Manhattan 
Elevated  Railway  Company  for  burning  soft  coal  on  the  Ninth 
and  Sixth  Avenue  lines  have  been  so  numerous  that  the  Health 
Commissioner  appealed  to  the  District  Attorney  and  the  Corpora- 
tion Counsel  for  an  opinion  as  to  his  official  duty.    On  Monday,  as 
the  result  of  a  conference,  it  was  decided  to  lay  the  matter  before 
a  police  magistrate,  and  an  application  was  made  for  a  warrant 
against  officials  representing  the  Manhattan  Company.    This  was 
denied  by  the  magistrate,  but  a  summons  was  issued  directing  the 
company's  representatives  to  appear  in  court  in  order  to  submit 
to  an  examination  as  to  the  actual  condition  of  affairs.    It  has 
been  intimated  that  the  Manhattan  Company  is  using  soft  coal 
merely  because  of  the  advance  in  the  price  of  hard  coal  due  to  the 
strike,  but  the  officials  of  the  company  declared  that  it  was  impossi- 
ble to  get  suitable  hard  coal.    It  was  explained  that  4,000  tons  of 
coal  a  week  were  required  for  the  operation  of  the  trains  on  the 
Ninth  and  Sixth  Avenue  lines,  and  that  at  the  time  of  the  strike, 
the  company  had  15,000  tons  of  hard  coal  on  hand,  and  50,000  tons 
in  the  yards  of  the  railroad  companies,  but  that  the  latter  supply 
was  confiscated  by  the  railways  as  soon  as  the  strike  was  declared. 
The  company  admits  that  it  is  using  soft  coal  mixed  with  anthracite, 
and  that  it  is  compelled  to  do  this  because  it  has  been  unable  to 
secure  an  additional  supply  of  hard  coal.    If  the  courts  insist  upon 
the  enforcement  of  the  ordinance  against  burning  soft  coal,  the 
railway  officials  say,  it  will  be  necessary  to  stop  the  operation  of  all 
the  trains  excepting  those  which  are  operated  by  electricity.  The 
company  has  advertised  in  the  daily  papers  for  hard  coal,  but  it  is 
not  very  hopeful  of  the  results.   The  city  government  recently  ad- 
vertised for  anthracite  coal,  but  did  not  receive  a  single  bid,  and 
has  since  been  unable  to  secure  coal  in  the  open  market.    The  offi- 
cers of  the  railway  company  say  they  will  have  no  difficulty  in  con- 
vincing the  court  that  they  have  done  everything  in  their  power  to 
comply  with  the  requirement  of  the  ordinance,  but  that  under 
existing  circumstances  it  is  simply  impossible  for  them  to  operate, 
their  trains  unless  they  are  permitted  to  burn  soft  coal, 
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Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JUNE  10,  1902 
701,837.    Bolster  for  Cars.    S.  P.  Bush,  Columbus,  Ohio.  Appli- 
cation filed  Aug.  19,  1901.    An  integrally  formed  compression 
member  and  strut  in  connection  with  a  single-plate  tension  mem- 
ber. 

701,877.  Sanding  Machine.  O.  S.  Hammond,  Toronto,  Can. 
Application  filed  Jan.  25,  1902.  Sand  conveyors  at  the  mouth  of 
the  hoppers  are  rotated  step  by  step  by  means  of  a  treadle  to  con- 
vey sand  to  the  rail. 


PATENT  NO  702,025 


701,889.  Switch-throwing  Device.  C.  C.  James,  Memphis,  Tenn. 
Application  filed  Sept.  6,  190L  The  motorman  can  throw  the 
switch  by  depressing  a  foot-operated  mechanism  which  throws  an 
arm  into  engagement  with  a  lever  immediately  before  the  switch 
is  reached. 

701,920.  Bolsters  for  Railway  Cars.  G.  C.  Murray,  Chicago, 
111.  Application  filed  March  8,  1902.  The  bolster  is  provided  with 
a  compression  and  a  tension  member  separated  by  a  strut;  the 
ends  of  the  tension  member  pass  through  and  around  the  ends  of 
the  compression  member. 

701,945.  Car  Fender.  E.  A.  Sample,  Fredericktown,  Mo.  Ap- 
plication filed  Jan.  14,  1902.  Details. 


PATENT  NO.  702,384 


702,025.  Friction-Driven  Truck.  J.  F.  McElroy,  Albany,  N.  Y. 
Application  filed  Dec.  15,  1898.  A  construction  of  truck  whereby 
a  positive  friction  is  maintained  between  a  motor-driven  roller  and 
the  truck  wheels  regardless  of  the  amount  of  load  carried  by  the 
truck. 

702,141.  Railway  Construction.  G.  L.  De  Lencheres,  Vierzon, 
France.  Application  filed  Dec.  26,  1901.  The  track  consists  essen- 
tially of  siderolite  longitudinal  supports  assembled  with  siderolite 
ties  which  afford  a  solid  foundation  for  the  rail. 

702,231.  Track-Sanding  Device  for  Railroads.  A.  C.  Monfort, 
East  Providence,  R.  I.   Application  filed  March  6,  1902.  Details. 

702,384.  Brake  Mechanism.  L.  Van  Cott  and  J.  D.  Keiley,  New 
York,  N.  Y.  Application  filed  May  18,  1901.  Mechanism  actuated 
from  the  vehicle  wheels  for  setting  a  wheel  brake  and  a  track 
brake. 



PERSONAL  MENTION 


MR.  EDWARD  McDONNELL,  of  Niagara  Falls,  for  several 
years  superintendent  of  the  Buffalo  and  Niagara  Falls  branch  of 
the  International  Railway  Company,  has  been  appointed  assistant 
general  manager  of  the  International  Traction  Company. 


MR.  S.  L.  TONE  has  been  appointed  second  vice-president  of 
the  Pittsburgh  Railways  Company,  a  newly  created  position.  Mr. 
Tone  has  been  assistant  to  President  James  D.  Callery,  of  the 
company,  and  prior  to  the  consolidation  of  the  Pittsburgh  com- 
panies was  chief  engineer  of  the  United  and  Southern  Traction 
Companies. 

MR.  W.  J.  HEALY,  cashier  and  paymaster  of  the  Mexican 
Electric  Tramway  Company,  of  Mexico  City,  is  visiting  the 
United  States  and  is  now  in  Dayton,  Ohio,  for  the  express  pur- 
pose of  studying  the  Ohmer  fare  register  and  its  best  application 
to  the  Mexico  Tramway  Company's  lines,  300  cars  of  which  are  to 
be  equipped  with  Ohmer  registers. 

MR.  W.  T.  THOMPSON,  formerly  master  mechanic  of  the 
Kings  County  Elevated  Railroad,  of  Brooklyn,  N.  Y.,  has  been 
appointed  assistant  to  Consulting  Engineer  George  Gibbs,  of  the 
Rapid  Transit  Subway  Construction  Company,  of  New  York 
City.  Mr.  Thompson's  principal  work  will  be  in  connection  with 
the  rolling  stock  of  New  York's  new  underground  railway. 

MR.  DAVID  YOUNG,  JR.,  the  son  of  the  president  of  the 
New  Jersey  Street  Railway  Company,  has  been  elected  president 
of  the  Orange  Mountain  Traction  Company,  of  Orange,  N.  J. 
Mr.  Young  is  a  graduate  of  Newark  Academy,  and  has  supple- 
mented the  training  he  received  there  with  many  months  of  prac- 
tical training  as  an  employee  of  the  New  Jersey  Street  Railway 
Company. 

MR.  F.  N.  BUSHNELL,  chief  mechanical  engineer  of  the 
Union  Railroad,  of  Providence,  R.  I.,  and  the  Naragansett  Elec- 
tric Lighting  Company,  has  been  appointed  chief  engineer  of  the 
Union  Railroad,  Rhode  Island  Suburban  Railway,  Inter-State 
Consolidated  Street  Railway  and  the  Pawtucket  Street  Railway, 
succeeding  Mr.  George  B.  Francis,  resigned,  who  has  become 
connected  with  Westinghouse,  Church,  Kerr  &  Co. 

MR.  JAMES  F.  JACKSON,  chairman  of  the  Boston  Rapid 
Transit  Commission,  and  Mr.  George  F.  Swam,  professor  of  civil 
engineering  in  the  Massachusetts  Institute  of  Technology  and 
chief  engineer  to  the  commission,  have  sailed  for  Europe,  and 
while  abroad  will  inspect  new  subways  and  investigate  the  use  of 
electricity  as  a  railway  motive  power,  paying  special  attention  to 
the  rapid-transit  systems  in  and  about  London,  Berlin  and  Paris. 

MR.  FRANK  J.  DUFFY  has  resigned  his  position  as  superin- 
tendent of  transportation  of  the  Richmond  Traction  Company,  to 
accept  a  similar  position  with  the  Savannah  Electric  Company, 
and  will  enter  upon  the  duties  of  his  new  position  at  once.  The 
Savannah  Electric  Company  operates  all  the  street  railways  of 
Savannah,  Ga.,  and  is  controlled  by  Stone  &  Webster,  of  Boston. 
Mr.  Duffy  has  made  an  excellent  record  at  Richmond,  and  his 
resignation  will  be  the  cause  of  much  regret  on  the  part  of  the 
management. 

MR.  F.  C.  BOYD,  of  New  Haven,  Conn.,  has  recently  returned 
from  Logansport,  Ind.,  where  he  has  been  spending  six  weeks  in 
the  interest  of  the  Wabash  &  Logansport  Traction  Company,  of 
which  he  is  vice  president.  Mr.  Boyd  is  looking  after  the  con- 
struction of  the  new  line  now  being  built  between  Peru  and  Lo- 
gansport. This  line  will  be  opened  for  traffic  in  the  middle  of 
September.  When  this  is  completed  there  will  be  through  traffic 
between  Wabash  and  Logansport.  Further  extensions  are  con- 
templated. The  whole  system  when  completed  will  exceed  50  miles 
in  length  and  will  be  one  of  the  important  systems  in  the  Middle 
West.  A  power  station  of  1500  hp  is  soon  to  be  erected  at  Logans- 
port. 

MR.  D.  S.  SMITH,  superintendent  of  the  Twin  City  Rapid 
Transit  Company,  of  Minneapolis  and  St.  Paul,  has  accepted  the 
position  of  general  superintendent  of  the  Brooklyn  Heights  Rail- 
road Company,  of  Brooklyn.  Mr.  Smith  will  have  charge  of  the 
operation  of  both  the  elevated  and  surface  systems.  The  organi- 
zation of  the  company  has  recently  been  considerably  changed, 
and  the  repair  shops  for  the  elevated  and  surface  lines  which  were 
formerly  under  one  management  are  now  entirely  distinct,  the 
master  mechanic  of  each  division  reporting  directly  to  the  general 
superintendent.  Mr.  Smith  will  have  entire  control  of  the  Brook- 
lyn system  outside  of  the  power  stations  and  track  work.  He 
was  connected  with  the  Twin  City  Rapid  Transit  Company  for 
about  eight  years  and  is  thoroughly  familiar  with  every  detail  of 
practical  street  railroading.  He  is  an  indefatigable  worker  and 
enjoys  an  enviable  reputation  because  of  his  work  in  perfecting  the 
mechanical  and  operating  organization  of  the  St.  Paul  road,  which 
was  under  his  supervision. 
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Slippery  Platforms  andiSteps 

In  Herbert  vs.  St.  Paul  City  Railway  Company,  recently  de- 
cided by  the  Supreme  Court  of  Minnesota  (88  N.  W.,  996),  the 
rule  is  laid  down  that  a  street  railway  is  required  to  exercise  the 
highest  degree  of  care  to  keep  its  platforms  and  steps  in  safe  con- 
dition for  use  in  the  season  when  operated,  so  far  as  it  practically 
can  "do  so,  in  consideration  of  the  climate,  temperature  and  condi- 
tion of  the  air  with  respect  to  snow,  moisture  and  frost.  In  the 
application  of  this  general  rule  the  defendant  railway  company 
was  held  liable  for  personal  injuries  sustained  by  a  passenger  in 
attempting  to  leave  a  car  through  slipping  upon  ice  or  snow  on 
the  steps  of  the  platform,  the  facts  as  to  the  probable  time  when 
the  ice  or  snow  formed  upon  the  steps  are  not  very  fully  set 
forth,  but  there  is  a  statement  in  the  opinion  that  "two  days  before 
the  accident  2.8  in.  of  snow  had  fallen;  that  the  ground  was  at  the 
time  covered  with  snow,"  from  which  the  inference  is  suggested 
that  the  steps  might  not  have  been  cleared  of  snow  which  gath- 
ered upon  them  two  days  before  the  time  when  the  plaintiff  slipped 
and  fell.  If  this  were  the  truth,  it  cannot  be  said  that  the  action  of 
the  court  was  improper. 

Under  the  rule  here  stated  and  according  to  many  similar 
authorities,  a  street  railway  company  is  under  obligation  not 
to  send  out  cars  with  slippery  steps,  if  such  condition  can, 
by  the  exercise  of  the  utmost  care,  he  avoided.  Incrusta- 
tions of  snow  or  ice  should  be  removed  before  starting  a  street 
car  on  a  trip,  and  cars  should  not  be  suffered  to  leave  the  yard  with 
very  wet  steps  on  very  cold  days,  so  that  a  coating  of  ice  would  be 
lormed  almost  immediately  upon  being  exposed  to  the  air.  It 
might  not  be  held  that  permitting  a  car  to  go  out  with 
wet  steps  would  constitute  negligence  as  matter  of  law,  that 
is,  negligence  for  which  no  excuse  would  be  accepted.  '1  he  ques- 
tion of  inherent  liability  would  probably  depend  to  some  extent 
upon  the  peculiar  facts  involved,  but  the  burden  of  explanation 
would  be  upon  the  company  under  such  circumstances,  and,  of 
course,  it  would  be  far  more  prudent  to  see  that  car  steps  were  dry, 
or  practically  dry,  before  exposing  them  to  a  very  low  tempera- 
ture. 

With  regard  to  platforms  and  steps  that  become  slippery  dur- 
ing a  trip,  the  courts  have  justly  evinced  a  very  considerable 
leniency.  There  are  several  decisions  upon  the  point  in  steam 
railway  cases,  and  the  principles  laid  down  would  substantially  ap- 
ply to  street  railways.  A  somewhat  peculiar  case  was  adjudicated 
by  the  Supreme  Court  of  New  Jersey  in  1900  (Proud  vs.  Phila- 
delphia &  Reading  Railroad  Company,  64  N.  J.  law,  702).  The 
plaintiff  boarded  a  train  at  the  Reading  terminal  in  the  city  of  Phil- 
adelphia to  go  to  the  Huntington  Street  station,  in  the  same  city, 
a  distance  of  from  2  to  3  miles.  When  the  train  stopped  at  its 
destination  plaintiff,  in  attempting  to  alight,  lost  his  footing  on 
some  offensive  matter  with  which  the  steps  were  covered.  The 
matter  was  not  frozen,  though  the  night  was  cold,  which  tended  to 
show  that  it  had  been  recently  deposited.  There  was  also  evi- 
dence to  show  that  the  cars  had  been  inspected  in  the  depot  by 
employees  of  the  company  ten  or  fifteen  minutes  before  the  train 
started,  and  that  the  car  steps  in  question  were  then  in  good  con- 
dition. The  court  accordingly  said:  "The  nuisance  was  one  of 
the  existence  of  which  neither  the  conductor  nor  a  brakeman 
would  naturally  have  notice  or  warning.  The  evidence,  therefore, 
would  not  have  justified  the  jury  in  concluding  that  the  defilement 
of  the  steps  was  a  thing  that  the  employees  of  the  defendant 
should  have  apprehended  or  looked  for  or  discovered.  It  is 
against  dangers  which  may  reasonably  be  expected  by  a  carrier 
that  it  must  exercise  a  high  degree  of  care  on  behalf  of  its  pas- 
sengers. As  the  proof  does  not  show  that  due  care  would  have 
prevented  the  accident,  it  does  not  support  a  verdict  for  the  plain- 
tiff." 

A  case  illustrative  of  .the  same  judicial  spirit  and  attitude  is 
Palmer  vs.  Pennsylvania  Company,  in  the  Court  of  Appeals  of 
New  York  (111  N.  Y.,  488).  It  was  held  that  a  railroad  corpora- 
tion is  not  required  to  remove  immediately  and  continuously  snow 
and  ice  on  the  platforms  of  cars  attached  to  a  train  traveling  at 
night  during  a  continuous  storm,  or  to  cover  them  with  sand  or 
ashes  in  such  a  manner  that  no  slippery  places  shall  be  exposed. 
It  can  only  be  held  responsible  for  dangers  produced  by  the  ele- 

Note. — Communications  relating  to  this  department  should  be  addressed  to 
Mr.  Larremore,  32  Nassau  Street,  New  York  City. 


ments  when  they  have  assumed  a  dangerous  form,  and  it  has  had 
an  opportunity  to  remove  their  effects. 

It  appeared  that  plaintiff,  while  a  passenger  on  defendant's 
road  in  the  night  time,  slipped  and  fell  from  the  platform  of  a  car 
and  was  injured.  In  an  action  to  recover  damages  there  was  evi- 
dence sufficient  to  justify  a  finding  that  there  was  a  thin  covering 
of  snow  upon  the  platform  and  some  slight  spots  of  ice  around  its 
edges,  both  of  which  had  gathered  during  the  trip.  It  had 
stormed  during  the  night  and  the  weather  was  cold  and  freezing, 
t  he  platform  was  well  constructed  with  proper  and  convenient 
steps  and  with  hand  rails  on  either  side.  It  was  held  that  the  evi- 
dence failed  to  establish  defendants  liability,  and  that  a  submission 
<  f  the  case  to  the  jury  was  error.  (See  also  Kelly  vs.  Manhattan 
Railway  Company,  112  N.  Y.,  443.) 

 ♦♦♦  

LIABILITY  FOR  NEGLIGENCE. 
ALABAMA. — Street  Railroads — Negligence — Crossing  Accident 
—Collision  with  Hose  Cart— Pleading— Complaint— Allegations  of 
Negligence — Sufficiency— Jury  Question — Contributory  Negligence. 

1.  An  allegation  in  a  complaint  in  a  street  car  crossing  accident 
case  that  plaintiff  suffered  the  alleged  injuries  as  the  proximate 
consequence  of  the  negligence  of  defendant,  through  its  employees, 
in  the  management  and  control  of  its  cars,  is  a  sufficient  allegation 
of  negligence. 

2.  An  allegation  in  a  complaint  in  a  street  car  crossing  accident 
case  that  defendant  recklessly  and  wantonly  or  intentionally  caused 
the  alleged  injuries,  in  that  defendant,  through  its  servants  and 
agents,  recklessly  and  wantonly  or  intentionally  caused  such  col- 
lision, is  a  sufficient  allegation  that  the  injuries  were  wantonly,  will- 
fully, or  intentionally  inflicted. 

3.  Where  the  concurring  negligence  of  the  driver  of  a  hose  cart 
and  employees  in  charge  of  a  street  car  results  in  a  collision,  the 
negligence  of  the  driver  cannot  be  imputed  to  a  fireman  riding  on 
the  truck,  but  having  nothing  to  do  with  the  driving,  who  is  injured 
111  the  collision,  and  it  will  not  preclude  him  from  recovering  from 
the  street  car  company. 

4.  A  hose  cart,  going  about  as  fast  as  the  horses  could  run,  and 
with  the  gong  sounding,  collided  at  a  street  crossing  with  a  street 
car;  and  plaintiff,  who  was  a  fireman  on  the  cart,  was  injured. 
Plaintiff's  witnesses  testified  that  the  car  had  stopped  before  at- 
tempting to  cross  the  street  on  which  the  cart  was  approaching, 
and  that  the  motorman  started  his  car  without  warning  when  the 
cart  was  only  18  ft.  or  20  ft.  from  the  intersection  of  the  streets,  and 
made  no  attempt  thereafter  to  stop  the  car.  One  witness  testified 
that  the  motorman  was  looking  ahead  when  he  started  the  car, 
and  another  that  he  was  looking  back  through  the  car.  Defendant's 
witnesses  testified  that  the  car  did  not  start  after  it  had  stopped, 
and  that  the  cart  ran  ino  it.  Held,  that  the  question  whether  the 
motorman  saw  or  heard  the  approaching  cart  when  he  started  the 
car,  if  he  did  start  it,  and  willfully  or  wantonly,  or  with  reckless 
indifference  to  consequences,  failed  to  exercise  proper  care  to 
prevent  the  collision,  was  for  the  jury. 

5.  The  question  whether  a  fireman,  who  has  no  time  to  put  on  his 
coat  before  responding  to  a  fire  alarm,  and  who  is  allowed  to  do  so 
while  011  the  cart  on  the  way  to  the  fire,  is  negligent  in  so  doing, 
is  a  question  for  the  jury,  in  an  action  for  injuries  received  in  a 
collision  with  a  street  car,  in  which  the  defendant  contends  that 
the  fireman's  negligence  in  attempting  to  put  on  his  coat  on  the 
moving  cart  contributed  to  the  injury. —  (Birmingham  Ry.  &  Elec- 
tric Co.  vs.  Baker,  31  Southern  Rep.,  618.) 

ALABAMA. — Carriers — Street  Railroads — Action  for  Injuries — 
Railroad  Crossings — Collision  with  Locomotive — Negligence  of 
Driver — Violation  of  City  Ordinance — Failure  to  Look  and  Listen 
— Real  and  Apparent  Danger — Contributory  Negligence — Leaving 
Moving  Car — Instructions — Evidence — Proof  of  Ordinance — Rec- 
ord Copy. 

1.  A  passenger  who  was  injured  by  jumping  from  a  moving 
street  car  which  was  about  to  be  run  over  by  a  locomotive  was 
under  no  duty  to  notify  the  driver  that  she  wished  to  alight. 

2.  The  violation  by  a  street  car  driver  of  a  city  ordinance  pro- 
viding that  street  cars  shall  come  to  a  complete  stop  before  going 
onto  railroad  crossings  is  negligence. 

3.  It  is  negligence  for  a  street  car  driver  to  drive  his  car  onto  a 
railroad  crossing  without  first  stopping  and  looking  and  listening 
for  trains. 
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4.  A  complaint  in  an  action  for  damages  against  a  street  railway 
company  which  averred  that  the  car  on  which  plaintiff  was  a  pas- 
senger was  "about  to  collide  with"  a  locomotive  sufficiently  alleged 
that  a  collision  was  imminent. 

5.  A  complaint  in  an  action  for  injuries  alleged  that,  just  as  de- 
fendant's street  car  on  which  plaintiff  was  a  passenger  went  onto  a 
railroad  crossing,  the  driver  turned  to  plaintiff  and  exclaimed,  "The 
train  is  right  on  us!"  whereupon  plaintiff  looked  and  saw  an  en- 
gine coming  at  a  high  rate  of  speed,  and,  it  appearing  that  a  collision 
was  imminent,  she  attempted  to  jump  off,  and  was  injured  by  fall- 
ing. There  was  in  fact  no  collision.  Held,  that  the  complaint  made 
a  sufficient  case  of  apparent  necessity  for  plaintiff  to  leave  the 
moving  car. 

6.  Where  the  negligence  of  a  street  car  driver  in  driving  onto  a 
railroad  crossing  without  stopping  to  look  for  trains  seemed  about 
to  result  in  a  collision,  and  a  passenger,  in  endeavoring  to  escape 
fiom  the  car,  was  injured  by  a  fall,  the  drivers  negligence  was  the 
proximate  of  the  injury. 

7.  Where  a  passenger  was  injured  while  attempting  to  leave  a 
moving  street  car  which  apparently  was  about  to  collide  with  a 
locomotive,  the  fact  that  the  danger  was  only  apparent  did  not 
make  her  action  in  leaving  the  car  amount  to  contributory  negli- 
gence. 

8.  The  record  of  a  city  ordinance  is  admissible  to  prove  the 
contents  of  the  original. 

9.  The  fact  that  the  signatures  of  the  Mayor  and  clerk  to  the 
record  copy  of  an  ordinance  are  not  in  their  handwriting  does  not 
impugn  the  integrity  of  the  record. 

10.  In  an  action  for  injuries  received  by  a  passenger  while  at- 
tempting to  leave  a  moving  street  car  which  apparently  was  about 
to  collide  with  a  locomotive,  the  refusal  to  give  an  instruction  that  if 
plaintiff  acted  contrary  to  the  way  an  ordinarily  prudent  person 
would  have  acted,  and  this  conduct  contributed  to  the  injury,  she 
could  not  recover,  was  error,  where  the  subject  of  such  instruction 
was  not  covered  by  any  other  instruction  in  the  case. —  (Selma 
Street  &  Suburban  Ry.  Co.  vs.  Owen,  31  Southern  Rep.,  598.) 

ILLINOIS. — Elevated  Road — Damages  to  Abutting  Property. 

Where  an  elevated  electric  railroad  is  constructed  and  operated 
on  its  own  land,  except  where  it  crosses  streets  under  license  from 
the  city,  and  is  so  constructed  and  operated  carefully  and  without 
unnecessary  obstruction,  noise,  jar,  or  disturbance,  the  fact  that 
it  crosses  a  street  within  31  ft.  of  an  expensive  apartment  house,  and 
obstructs  the  view  and  passage  to  the  premises,  and  that  the  noise 
destroys  the  peace  and  quiet  of  the  premises,  is  not  a  taking  or  dam- 
age of  such  private  property  for  public  use,  within  the  meaning  of 
Const,  art.  2,  Sec.  13,  which  prohibits  such  taking  without  just 
compensation,  and  the  owner  of  such  house  cannot  recover  dam- 
ages therefor. —  (Aldrich  vs.  Metropolitan  W.  S.  El.  R.  Co.) 

ILLINOIS. — Street  Railroads — Injuries  to  Passenger — Instruc- 
tions— Improper  Modification — Harmless  Error. 

In  an  action  against  a  street  railway  company  for  personal  in- 
juries, an  improper  modification  of  a  requested  instruction  that, 
while  the  jury  were  the  judges  of  the  credibility  of  witnesses,  they 
could  not  disregard  the  evidence  of  an  unimpeached  witness  simply 
because  he  was  an  employee  of  defendant,  but  they  must  determine 
the  credibility  of  such  employee  by  the  same  tests  applicable  to 
other  witnesses,  by  adding,  "  in  the  employ  of  an  individual  liti- 
gant," was  not  misleading,  when  the  court  gave  a  correct  instruc- 
tion for  determining  the  credibility  of  witnesses,  by  stating  that 
the  jury,  from  the  testimony  in  the  case,  were  to  decide  the  weight 
to  be  given  to  each  witness. —  (Cicero  &  P.  St.  Ry.  Co.  vs.  Rollins, 
63  N.  E.  Rep.,  98.) 

ILLINOIS. — Street  Railroads — Action  for  Injuries — Persons 
Crossing  Track — Instructions — Questions  Left  to  Jury — Charges  in 
Declaration — Materiality  of  Allegations — Burden  ot  Proof — Dam- 
ages— Specification  of  Limit — Modification — Change  of  Phrase- 
ology. 

1.  In  an  action  against  a  street  railway  company  for  injuries 
received  by  plaintiff  while  crossing  defendant's  track,  an  instruction 
that  if  the  jury  believed  from  the  evidence  that  defendant  was 
guilty,  etc.,  "as  alleged  in  the  declaration,  or  some  count  thereof," 
they  should  find  for  plaintiff,  was  not  improper,  in  referring  to 
the  jury  to  the  declaration  to  determine  what  the  specific  charges 
of  negligence  were,  since,  having  the  declaration  before  them,  they 
could  have  no  difficulty  in  ascertaining  what  the  charges  were. 

2.  The  objection  to  the  use  of  the  word  "should"  in  the  instruc- 
tion, as  being  in  the  nature  of  a  command,  was  without  merit. 

3.  The  instruction  was  not  improper  as  leaving  the  jury  to  de- 
termine whether  the  facts  proved  constituted  the  negligence  sued 
for,  since  the  instruction  did  not  refer  the  question  of  materiality  of 
the  allegations  to  the  jury,  but  simply  directed  them  to  look  to  the 
declaration  to  see  what  such  allegations  were. 

4.  Failure  to  refer  in  instructions  given  for  plaintiff  in  an  action 
for  injuries  to  the  burden  on  plaintiff  to  establish  his  case  by  a  pre- 


ponderance of  the  evidence  was  not  error,  where  such  question  was 
properly  presented  to  the  jury  in  instructions  give  for  defendant. 

5.  An  instruction  in  an  action  for  injuries  that  the  jury  should 
assess  the  plaintiff's  damages,  if  any,  in  such  amount  as  they  might 
believe,  from  the  evidence,  he  had  sustained,  "not  exceeding"  a  cer- 
tain sum,  which  was  the  amount  claimed  in  the  declaration,  but 
was  not  so  referred  to  in  the  instruction,  was  not  erroneous,  as 
tending  to  lead  the  jury  to  understand  that  they  ought  to  allow  the 
full  amount  so  claimed.  • 

6.  Where  an  instruction  in  an  action  for  injuries  referred  to  the 
declaration,  which  was  in  several  counts,  as  "the  declaration,"  a 
modification  by  the  court  by  adding  "or  some  count  thereof"  was 
proper. —  (Central  Ry.  Co.  vs.  Bannister,  62  N.  E.  Rep.,  864. 

ILLINOIS. — Street  Railroads — Negligence — Injuries  to  Passen- 
gers— Evidence — Admissibility — Sufficiency. 

1.  Where  plaintiff  in  an  action  for  injuries  sustained  while  at- 
tempting to  alight  from  a  street  car  at  a  certain  street  testified  on 
direct  examination  that  the  car  stopped  on  both  sides  of  the  street 
to  let  off  passengers  long  enough  for  him  to  have  alighted,  and 
testified  on  cross-examination  that  he  gave  no  signal  to  the  con- 
ductor in  charge  of  the  car  that  he  wanted  to  get  off,  and  that  the 
conductor,  so  far  as  he  knew,  did  not  know  of  his  intentions.it  was 
not  error  to  refuse  to  allow  him  to  state  on  redirect  examination  his 
recollection  as  to  how  long  the  car  stopped  at  the  crossing. 

2.  Plaintiff,  while  attempting  to  alight  from  a  northbound  street 
car  at  a  street  crossing,  fell  and  was  injured  by  a  southbound  car. 
The  northbound  car  stopped  at  both  crossings  of  the  street  to  let  off 
passengers  a  sufficient  length  of  time  to  have  enabled  plaintiff  to 
have  alighted.  He  gave  no  signal  to  the  conductor  of  his  intention 
to  alight,  and  there  was  nothing  to  show  that  the  conductor  knew 
of  his  intention.  After  the  car  had  started  up  after  the  second  stop, 
he  fell  from  the  footboard  where  he  was  standing  while  the  car 
crossed  the  street.  There  was  no  evidence  that  the  car's  motion 
after  leaving  the  street  was  increased  by  any  sudden  or  violent  jerk. 
Held,  that  the  evidence,  though  considered  most  favorably  for  the 
plaintiff,  was  insufficient  to  show  that  the  car  from  which  he  fell 
was  operated  in  a  negligent  manner,  and  hence  it  was  not  error  for 
the  trial  court  to  direct  a  verdict  for  defendant. 

3.  Plaintiff,  while  attempting  to  alight  from  a  northbound  street 
car  at  a  street  car  crossing,  fell  and  was  injured  by  a  southbound 
car  on  the  adjoining  track.  The  northbound  car  stopped  at  both 
crossings  of  a  street  where  plaintiff  intended  to  alight,  and  then 
started  up  again,  when  plaintiff,  while  attempting  to  alight,  fell  from 
the  footboard  where  he  had  been  standing  while  the  car  was  cross- 
ing the  street,  and  was  struck  by  the  southbound  car.  The  south- 
bound car  was  traveling  at  the  rate  of  about  12  miles  an  hour  when 
passing  the  northbound  car,  which  had  then  attained  about  half  its 
usual  speed.  The  rules  of  the  company  required  car  operators,  when 
passing  a  car  which  is  stopped  or  running  slowly,  to  slacken  speed 
and  be  able  to  stop  the  car  immediately.  Held,  that  the  evidence 
was  insufficient  to  s'hovv  that  the  southbound  car  was  operated 
negligently;  its  motorman  rightly  presuming  that  all  passengers 
intending  to  alight  from  the  northbound  car  had  done  so  at  the 
crossing  at  which  it  stopped. —  (Ackerstadt  vs.  Chicago  City  Ry.  Co., 
62  N.  E.  Rep.,  884.) 

INDIANA.— Street  Railroads— Willful  Injury  —  Restricting 
Speed — Change  of  Motive  Power — Ordinances — Application — 
Appeal. 

1.  In  an  action  against  a  street  car  company  for  willfully  in- 
juring a  deaf  mute  thirteen  years  of  age  on  a  street  crossing,  that 
the  street  was  dark,  and  the  headlight,  which  obscured  the  view 
of  the  street  except  directly  in  front  of  the  cars,  made  it  difficult 
for  the  motorman  to  see  a  person  near  the  side  of  the  street ;  that 
the  gong  was  sounded  ;  and  as  soon  as  the  motorman  perceived 
the  boy,  when  about  20  ft.  from  the  street  intersection,  he  was  skip- 
ping toward  the  track;  and  that  the  car  was  reversed,  ana  the 
gong  sounded  louder — is  sufficient  to  justify  a  finding  for  defendant. 

2.  An  assignment  that  the  court  erred  in  sustaining  defendant's 
motion  for  an  order  directing  verdict  cannot  be  considered  where 
neither  the  motion  nor  ruling  thereon  was  incorporated  in  a  bill 
of  exceptions  nor  otherwise  made  a  part  of  the  record. 

3.  City  ordinances  adopted  in  1864  and  1876,  granting  franchises 
to  a  horse-power  street  railway  company,  and  restricting  speed  of 
cars,  are  not  applicable  to  a  successor  of  such  company,  operating 
its  cars  by  electricity,  though  it  accepted  the  franchises  of  its  pre- 
decessor subject  to  all  obligations  imposed  on  it. — Bonham  vs. 
Citizens'  St.  R.  Co.,  62  N.  E.  Rep.,  996.) 

KENTUCKY. — Carriers — Street  Railroads — Discharging  Pas- 
senger at  Dangerous  Place — Liability. 

i.  While  a  street  railway  company  is  not  bound  to  furnish  safe 
places  for  depositing  its  passengers,  yet  where  the  dangerous  condi- 
tion of  a  street  at  the  place  of  discharging  a  passenger  is  known, 
or  is  such  as  must  be  known,  to  the  carrier,  and  is  unknown  to  the 
passenger — as  where,  because  of  the  darkness,  he  cannot  see  it — the 
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carrier  is  bound  to  warn  hirn  of  the  danger,  or  to  assist  him  in  safely 
alighting. 

2.  Whether  a  hole  in  the  street  at  the  place  of  discharging  a 
passenger  was  the  cause  of  the  passenger's  injury,  and  was  such  a 
defective  place  for  discharging  passengers  as  to  render  it  obviously 
unsafe,  were  questions  of  fact  for  the  jury. —  (Sweet  vs.  Louisville 
Ry.  Co.,  67  S.  W.  Rep,  4.) 

KENTUCKY.— Action— Dismissal  for  Want  of  Prosecution- 
Refusal  to  Reinstate. 

Where  an  action  to  recover  damages  for  a  personal  injury  was 
brought  December  3,  1895,  an  answer  pleading  contributory  negli- 
gence was  filed  in  January,  1896,  an  order  filing  away  for  want  of 
prosecution  was  entered  in  January,  1898,  case  was  redocketed  in 
March,  1898,  by  consent,  and  in  January,  1900,  was  again  filed 
away  for  want  of  prosecution,  the  court  did  not  abuse  its  discretion 
in  refusing  to  again  redocket ;  no  reply  to  the  plea  of  contributory 
negligence  having  been  filed,  and  none  being  even  tendered  with 
the  motion  to  redocket,  and  no  excuse  being  given  for  the  delay, 
except  that  counsel  for  plaintiff  had  been  engaged  in  a  political 
campaign. —  (Beckwith  vs.  South  Covington  &  C.  St.  Ry.,  675  W. 
Rep.,  18.) 

KENTUCKY.— Master  and  Servant— Assumption  of  Risk- 
Contributory  Negligence. 

1.  A  bridge  builder  engaged  in  repairing  a  bridge  assumed  the 
risk  of  the  danger  necessarily  incident  to  such  work. 

2.  Where  plaintiff,  who  was  one  of  a  crew  of  four  men  engaged 
in  removing  ties  from  a  railroad  bridge  for  the  purpose  of  putting 
in  new  ties,  placed  his  hand  on  the  end  of  a  tie  in  guiding  it  so 
that  his-  hand  struck  a  girder,  causing  him  to  faint,  and  fall  into 
the  river  below,  the  fact  that  the  foreman,  whose  duties  called  him 
to  another  part  of  the  bridge,  did  not  call  some  one  to  take  his 
place  for  the  purpose  of  giving  the  word  to  heave  or  launch  the 
ties  did  not  render  the  master  liable,  as  one  of  the  crew  gave  the 
word,  as  has  been  the  custom  in  the  foreman's  absence,  and 
plaintiff,  with  knowledge  of  that  method  of  working,  had  made 
no  complaint,  thereby  assuming  the  risk. 

3.  As  the  proximate  cause  of  the  injury  was  plaintiff's  negli- 
gence in  placing  his  hand  upon  the  end  of  the  tie,  where,  if  the  tie 
struck  a  girder,  it  was  certain  to  be  injured,  a  peremptory  in- 
struction for  defendant  was  also  proper  on  that  ground;  a  servant 
having  no  right  to  look  to  the  master  for  damages  for  negligence 
if,  by  the  exercise  of  ordinary  care,  he  could  have  avoided  injury. 
— (Daniels  vs.  Covington  &  C.  El.  R.  &  Transfer  &  Bridge  Co. 
et  al.,  66  L.  W.  Rep.,  188.) 

LOUISIANA. — Street  Railroads — Injury  to  Passenger. 

Where  the  motoneer  of  a  street  car,  in  answer  to  a  signal,  is 
slowing  down  his  car  in  order  to  stop  it  with  the  rear  platform 
over  the  proper  crossing,  and  a  passenger  has  taken  his  position 
on  the  lower  step  of  the  platform,  preparatory  to  getting  off,  the 
fact  that  the  passenger  loses  his  balance,  and  falls  to  the  ground, 
it  being  claimed  that  such  fall  resulted  from  the  sudden  jerking 
of  the  car  and  from  the  passenger  catching  his  shoe  in  a  defective 
step,  will  not  justify  the  conclusion  that  such  fall  should  be 
attributed  to  the  negligence  of  the  carrier,  when  it  appears  that 
the  irregularity  of  motion  complained  of  was  not  greater  than  is 
usual  in  the  stopping  of  street  cars,  and  that  the  step  was  of  an 
approved  pattern,  and  without  discoverable  defects. — (Phillips  vs. 
St.  Charles  St.  Ry.  Co..  31  Southern  Reps.,  135.) 

MARYLAND.- — Railways — Passenger — Payment  of  Fare — De- 
tached Coupon — Expulsion. 

The  plaintiff's  wife  purchased  a  coupon  book  from  defendant, 
good  for  twenty  rides  between  specified  stations.  It  was  stipu- 
lated on  the  coupons  that  they  would  not  be  good  unless  detached 
by  the  conductor.  Plaintiff  tore  out  of  the  book  a  coupon,  leaving 
the  book  with  his  wife,  and  presented  the  coupon  to  the  conductor, 
who  rang  up  a  fare,  and  then  demanded  that  the  book  be  shown 
him.  Plaintiff  said  he  could  not  show  it.  After  the  demand  was 
repeated  several  times,  the  conductor  said  he  would  have  to  put 
plaintiff  off  if  the  book  was  not  shown,  to  which  plaintiff  replied, 
"You  can  put  me  off  the  car,  I  suppose,  but  I  cannot  show  you 
the  book,"  and,  when  asked  to  walk  off,  said  he  would  have  to  be 
put  off.  The  conductor  then  took  hold  of  plaintiff  and  put  him 
off.  The  conductor  did  not  demand  a  cash  fare,  nor  did  plaintiff 
tender  any  payment,  except  such  coupon.  Held,  that  plaintiff 
was  not  entitled  to  recover  damages  for  such  expulsion. — (United 
Rys.  &  Electric  Co.  vs.  Hardesty,  51  Atlantic  Rep.,  406.) 

MARYLAND. — Railways— Electric— Collision  —  Contributory 
Negligence — Directing  Verdict. 

1.  Plaintiff,  while  driving  in  the  country  across  an  electric  rail- 
way, collided  with  a  car.  As  she  drove  on  to  the  tracks,  she  saw 
no  car  on  the  first  track.  Just  before  driving  on  to  the  second 
track,  she  looked  m  the  other  direction,  and  saw  a  car  within 
40  ft.,  coming  at  the  rate  of  twenty  miles  to  twenty-five  miles  an 
hour.    Instead  of  stopping,  she  applied  the  whip,  and  crossed  the 


track,  the  car  striking  the  rear  wheels  of  the  buggy,  throwing  her 
out.  She  testified  on  cross-examination  that  the  mare  she  was 
driving  was  not  at  all  afraid  of  the  cars,  and  that  there  was  noth- 
ing, so  far  as  the  mare's  nervousness  was  concerned,  which  would 
prevent  letting  the  car  pass  in  front,  only  that  she  never  backed 
if  she  could  go  forward.  It  was  admitted  that  the  motorman  was 
negligent  in  not  ringing  the  bell.  Held,  that  plaintiff's  own  negli- 
gence was  the  proximate  cause  of  the  injury. 

2.  There  is  no  such  difference  between  an  electric  railway  in  the 
country  and  a  steam  railway  as  to  render  what  would  be  con- 
tributory negligence  as  respects  crossing  a  steam  railway  due 
care  as  respects  crossing  an  electric  railway. 

3.  Where  the  contributory  negligence  of  plaintiff  was  later  in 
time  than  the  negligence  of  the  electric  railway,  the  rule  that, 
though  plaintiff  was  guilty  of  negligence,  she  could  recover  if  the 
company's  servants  were  blamable  for  making  no  effort  to  avoid 
the  consequence  of  her  negligence,  does  not  apply. — (McNab  et  al. 
vs.  United  Rys.  &  Electric  Co.,  of  Baltimore  City,  51  Atlantic 
Rep.,  421.) 

MASSACHUSETTS.— Master  and  Servant— Injury  to  Ser- 
vant— Obvious  Danger — Assumption  of  Risk — Contributory  Neg- 
ligence. 

1.  Plaintiff,  engaged  in  learning  the  duties  of  conductor  on 
defendant's  street  car,  while  standing  on  the  running  board  of  a 
moving  car  along  the  track  on  the  side  of  a  road,  was  struck  by  a 
trolley  post  and  injured.  He  was  an  experienced  man,  and 
familiar  with  the  duties  of  a  conductor.  He  knew  that  it  was  com- 
mon to  have  the  tracks  on  one  side  of  a  street,  and  knew  that  in 
such  cases  there  would  oe  trolley  posts.  He  was  sent  out  on  this 
part  of  the  road  to  learn  the  conditions  of  its  operation,  and  had 
made  two  trips  before  the  accident.  He  failed  to  observe  whether 
the  car  was  in  the  center  or  on  the  side  of  the  road,  and  paid  no 
attention  to  trolley  posts,  and  when  stepping  down  on  the  running 
board  to  perform  certain  duties  as  conductor  he  did  not  look  to  see 
if  there  were  obstructions.  The  running  board  on  the  opposite  side 
of  the  car  could  have  been  used  with  safety.  Defendant's  tracks 
had  been  in  the  same  position  for  several  years,  and  the  condition 
of  the  track  and  trolley  posts  was  not  unusual.  Held,  that  the 
plaintiff  assumed  the  risk,  the  danger  being  obvious. 

2.  In  such  a  case,  where  plaintiff  had  been  sent  out  to  learn  the 
conditions  attending  the  operation  of  a  street  car,  he  was  guilty 
of  negligence  in  stepping  down  to  the  running  board  without 
looking  to  see  whether  it  was  safe  so  to  do. — (Ladd  vs.  Brockton 
St.  Ry.  Co.,  62  N.  E.  Rep.,  730.) 

NEW  YORK. — Street  Railways — Personal  Injuries — Pedes- 
trians— Question  for  Jury. 

Plaintiff  and  her  son,  walking  in  the  direction  in  which  an  ap- 
proaching car  was  going,  and  wishing  to  board  such  car,  started 
diagonally  across  the  street  to  the  corner  where  the  car  could  be 
stopped.  When  on  the  first  track,  and  when  the  car  was  about 
100  ft.  distant,  plaintiff  saw  her  son  signal  it  to  stop,  and  she  con- 
tinued across  without  looking  around;  but  the  motorman  dis- 
regarded the  signal,  and  did  not  decrease  the  speed  or  ring  the 
bell,  in  consequence  of  which  the  plaintiff  was  struck  as  she  was 
stepping  from  the  track.  Held,  that  the  question  of  contributory 
negligence  was  for  the  jury. — (Copeland  vs.  Metropolitan  St.  Ry. 
Co.,  73  N.  Y.  Suppl,  856.) 

NEW  YORK. — Judgment — Conclusiveness  Against  Corpora- 
tion Merging  Defendant  Company — Corporations — Jurisdiction — 
Affidavit  of  Service. 

1.  A  judgment  obtained  in  an  action  commenced  against  a 
corporation  after  it  had  merged  into  another  corporation  is  not 
binding  on  the  latter,  as  at  the  time  of  suit  commenced  the  first 
corporation  had  ceased  to  exist,  and,  though  the  debt  on  which  the 
judgment  is  based  may  be  valid  against  the  consolidated  company, 
it  is  entitled  to  its  day  in  court. 

2.  An  affidavit  of  service  of  summons  on  a  corporation  to  the 
effect  that  the  person  making  the  service  knew  the  person  served 
"to  have  been"  the  president  of  the  corporation  does  not  confer 
jurisdiction  over  the  corporation,  as  the  service  must  be  made  on 
one  who  "is"  an  officer  of  the  corporation,  and  not  on  one  who 
"has  been." — Cameron  vs.  United  Traction  Co.,  73  N.  Y.  Suppl., 
981.) 

NEW  YORK. — Street  Railway — Personal  Injury — Evidence — 
Charge. 

Plaintiff  was  injured  by  falling  between  the  platform  and  a  train 
from  which  he  had  just  alighted.  He  claimed  that  he  was  caught 
by  the  train  closing  the  gate  before  he  could  get  out  of  the  way. 
The  conductor  testified  that  the  gate  was  closed  before  plaintiff 
fell,  and  that  the  gate  of  the  next  car  was  closed  before  he  got 
off.  A  witness  testified  that  he  heard  the  "slam"  as  the  gate 
closed,  and  saw  plaintiff  fall  afterward.  The  court  instructed  the 
jury  that  if  they  believed  this  witness  they  should  find  for  defend- 
ant.   Held,  error,  as  resting  the  case  solely  on  the  testimony  of 
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this  witness,  and  excluding  from  the  jury  the  question  of  the 
credibility  of  the  conductor. — (Fox  vs.  Manhattan  Ry.  Co.,  73  N. 
Y.  Suppl,  896.) 

NEW  YORK. — Street  Railways — Injury  at  Crossing — Instruc- 
tions— Imputed  Negligence — Subsequent  Instruction — Cure  of 
Error. 

1.  In  an  action  against  a  street  car  company  for  negligently 
injuring  a  child  non  sui  juris  in  the  custody  of  his  father  at  the 
time  of  the  accident,  a  charge  that,  if  plaintiff  could  have  crossed 
the  street  and  avoided  the  car  but  for  the  carelessness  of  defend- 
ant's driver  and  his  impetuous  driving,  they  must  find  for  the 
plaintiff,  was  erroneous,  because  eliminating  the  question  of  the 
contributory  negligence  of  the  father. 

2.  A  subsequent  instruction,  at  defendant's  request,  that 
plaintiff  could  not  recover  if  his  father  was  negligent,  did  not  cure 
the  error.— (Lifschitz  vs.  Dry  Dock,  E.  B.  &  B.  R.  Co.,  73  N.  Y. 
Suppl.,  888.) 

NEW  YORK. — Street  Railway — Injury  to  Passenger — Dis- 
missal of  Complaint. 

In  a  suit  by  a  passenger  against  a  street  railway  company  for 
personal  injuries,  where  plaintiff  testified  that  the  car  came  to  a 
stop,  and  that  while  he  was  attempting  to  alight  it  started,  sud- 
denly throwing  him  to  the  ground,  it  was  error  to  dismiss  the 
complaint,  notwithstanding  that  five  of  defendant's  employees  and 
three  apparently  disinterested  passengers  testified  that  he  at- 
tempted to  alight  before  the  car  came  to  a  stop,  the  case  being 
for  the  jury. — (Stemle  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y. 
Suppl,  482.) 

NEW  YORK. — Personal  Injuries— Complaint — Nature  of  In- 
juries— Evidence — Cumulative  Evidence. 

1.  Where  a  complaint  in  an  action  for  personal  injuries  alleged 
that  plaintiff  was  generally  bruised,  battered,  and  injured,  from 
the  top  of  her  head  to  the  soles  of  her  feet,  and  that  her  nervous 
system  was  permanently  and  severely  shocked  and  impaired,  evi- 
dence that  plaintiff  suffered  from  mental  paresis,  muscular  paraly- 
sis and  trouble  with  the  stomach,  liver,  arteries  and  other  internal 
organs,  was  not  admissible. 

2.  Plaintiff  testified  concerning  the  personal  injuries  which  she 
received,  and  as  to  intestinal  and  liver  difficulties  resulting  there- 
from; and  her  physician  testified  to  the  derangement  of  her  digest- 
ive tract,  the  condition  of  her  lungs  and  heart,  and  that  he  pre- 
scribed for  neurasthenia.  Some  of  this  evidence  was  inadmissible 
under  the  allegations  of  the  complaint,  but  was  not  objected  to. 
Held,  that  further  evidence  concerning  plaintiff's  neurasthenic 
condition,  and  of  the  existence  of  paresis,  paralysis  and  disease 
of  the  liver,  was  not  cumulative  of  the  incompetent  evidence  ad- 
mitted without  objection,  and  its  admission  was  error,  as  being 
outside  the  issues.- — (Reed  vs.  Metropolitan  St.  Ry.  Co.,  N.  Y. 
Suppl.,  573.) 

NEW  YORK— Appeal— Review— Ruling  on  Motion  for  New 
Trial — Competency  of  Witness — Information  Acquired  by  Physi- 
cian— Waiver  of  Privilege. 

1.  The  question  whether  a  verdict  was  excessive  is  one  of  fact, 
which  cannot  be  reviewed  on  a  writ  of  error. 

2.  Under  the  provisions  of  Code  Civ.  Proc.  N.  Y.,  Sec.  834, 
which  makes  incompetent  the  testimony  of  a  physician  as  to  in- 
formation acquired  while  attending  a  patient,  and  of  section  836, 
which  permits  such  information  to  be  disclosed  only  when  the 
provisions  of  section  834  "are  expressly  waived  upon  the  trial 
*  *  *  by  the  patient,"  as  such  provisions  have  been  construed 
by  the  Supreme  Court  of  the  State,  the  fact  that  a  plaintiff  in  an 
action  for  personal  injuries  introduces  the  testimony  of  physicians 
who  attended  him,  in  respect  to  the  nature  and  extent  of  such  in- 
juries, does  not  operate  as  a  waiver  of  the  right  to  object  to  the 
testimony  of  another  physician,  called  by  defendant,  who  had  at- 
tended him  for  the  same  injuries,  but  at  a  different  time. — (Metro- 
politan St.  Ry.  Co.  vs.  Jacobi.  112  Fed.  Rep.,  924.) 

NEW  YORK.— Street  Railroads— Injury  to  Person  on  Track. 

A  complaint  in  an  action  against  a  street  railroad  company 
alleged  that  defendant  operated  its  car  without  a  fender,  contrary 
to  the  city  ordinance,  which  also  prohibited  the  use  of  any  fender 
until  it  was  approved  by  the  Common  Council.  The  day  after  the 
adoption  of  the  report  approving  specified  fenders,  the  fenders 
were  ordered,  but  were  not  received  until  after  the  accident. 
Held,  that  it  was  error  to  fail  to  charge  at  defendant's  request  that 
it  was  not  bound  to  have  the  fenders  at  the  time  of  the  accident, 
and  to  instruct  the  jury  to  determine  whether  the  defendant  had 
used  reasonable  care  to  procure  fenders  after  the  approval  of  the 
Common  Council.— (Piatt  vs.  Albany  Ry.,  62  N.  E.  Rep.,  1071.) 

NEW  YORK— Corporations— Trial— Parties— Corporate  Ca- 
pacity— Necessity  of  Proof. 

Under  Code  Civ.  Proc.  Sec.  1776,  providing  that  the  plaintiff  in 
an  action  against  a  corporation  need  not  prove  its  corporate 
existence  unless  the  answer  contains  an  affirmative  allegation  that 


it  is  not  a  corporation,  the  plaintiff  in  an  action  in  the  municipal 
court  against  a  corporation  in  which  the  pleadings  are  oral  and 
the  answer  merely  a  general  denial  is  not  required  to  prove  the 
corporate  existence  of  the  defendant. — (Riley  vs.  Metropolitan  St. 
Ry.  Co.,  74  N.  Y.  Supp.,  873-) 

NEW  YORK— Street  Railways— Collisions— Travelers— Con- 
tributory Negligence. 

A  traveler  in  an  unlighted  wagon  drove  on  to  the  downtown 
track  of  a  street  railway,  when  both  the  downtown  and  uptown 
cars  were  each  about  half  a  block  away,  and  waited  until  the 
uptown  car  passed  him,  but  before  he  could  cross  the  uptown 
track,  and  as  he  was  starting  to  do  so,  the  rapidly  running  down- 
town car  struck  his  wagon.  Held,  that  he  was  guilty  of  con- 
tributory negligence  in  waiting  on  the  track,  warranting  the  grant- 
ing of  a  non-suit.— (Vogts  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y. 
Supp.,  844.) 

NEW  YORK. — Street  Railways — Collision — Contributory  Neg- 
ligence— Dismissal. 

In  an  action  against  a  street  railway  company  for  damages 
caused  by  collision  between  plaintiff's  wagon  and  a  car,  it  appeared 
that  plaintiff's  driver  saw  the  car  approaching  very  fast  on  the 
further  of  the  double  tracks,  and  about  20  ft.  away,  as  his  horse 
reached  the  outside  rail  of  the  nearer  track,  when,  in  attempting 
to  pass  in  front  of  such  car,  it  struck  the  rear  wheel  of  the  wagon. 
Held,  error  to  refuse  defendant's  motion  to  dismiss  the  complaint. 
—(Manhattan  Pie  Baking  Co.  vs.  Metropolitan  St.  Ry.  Co.,  74  N. 
Y.  Supp.,  928.) 

NEW  YORK. — Street  Railways — Injury  to  Person  Near  Track 
— Evidence — Sufficiency — Contributory  Negligence — Appeal — Ex- 
amination of  Opinion  of  Lower  Court. 

1.  Plaintiff  was  stopped  in  his  endeavor  to  cross  by  a  blockade 
of  carriages  about  a  foot  from  defendant's  track,  and  was  struck 
by  a  car.  Plaintiff  and  his  companion  both  testified  that  the  gong 
was  not  rung  and  that  the  car  was  going  at  full  speed,  while  de- 
fendant's witnesses  stated  that  the  gong  was  rung  and  that  the 
car  was  moving  slowly.  Held,  sufficient  to  authorize  a  submission 
to  the  jury  on  the  question  of  whether  notice  of  the  approach  of 
the  car  was  given. 

2.  A  person  standing  in  the  street  near  a  street  railway  track 
because  of  a  temporary  blockade  of  the  street  by  wagons  is,  as  a 
matter  of  law,  net  guilty  of  contributory  negligence,  if  struck  by 
a  car  on  such  track. 

3.  On  an  appeal  from  a  judgment  of  the  general  term  of  the 
City  Court  of  New  York  reversing  a  judgment  of  the  special  term, 
the  appellate  division  of  the  Supreme  Court  will  not  look  at  the 
opinion  of  the  general  term  for  the  grounds  of  the  reversal. — 
(Hernandez  vs.  Metropolitan  St.  Ry.  Co.,  74  N.  Y.  Supp.,  898.) 

NEW  YORK. — Street  Railroads — Injuries — Person  Crossing 
Track — Contributory  Negligence — Sufficiency  of  Evidence — In- 
structions. 

Plaintiff  was  injured  while  crossing  a  street  in  the  middle  of  a 
block.  Her  own  evidence  indicated  that  she  was  struck  by  de- 
fendant's car  because  she  stopped,  turned  around,  and  attempted 
to  go  back;  and  she  herself  testified  that  she  was  almost  across 
the  track  before  she  started  to  go  back.  It  appeared  further  that 
she  was  struck  by  the  corner  of  the  dashboard  on  the  side  from 
which  she  started  to  cross,  and  the  testimony  of  other  witnesses 
called  by  her  tended  to  show  that  she  attempted  to  cross  in  front 
of  the  car  when  it  was  so  near  that  it  was  inevitable  that  she  would 
be  hit.  Held,  that  plaintiff  was  not  in  the  exercise  of  that  degree 
of  care  incumbent  upon  pedestrians  crossing  streets  traversed  by 
street  cars,  especially  in  the  middle  of  a  block. 

2.  It  appearing  that  plaintiff  was  crossing  the  track  from  the. 
south  side,  and  was  struck  by  the  south  side  of  the  car,  it  was 
error  to  refuse  to  instruct  the  jury  that,  if  they  did  not  believe 
plaintiff's  version  of  the  case,  they  must  find  for  the  defendant, 
since,  if  her  version  were  not  true,  she  must  have  attempted  to 
cross  when  so  near  that  the  attempt  itself  indicated  negligence  on 
her  part. — (Lawson  vs.  Metropolitan  St.  Rv.  Co.,  74  N.  Y.  Supp., 
885.) 

PENNSYLVANIA.— Action  for  Death— Element  of  Damages. 

In  an  action  for  death,  evidence  as  to  profits  of  deceased  in  a 
partnership  business,  and  that  he  furnished  money  in  considerable 
amounts  to  his  family,  is  not  admissible  as  bearing  on  the  damages 
they  sustained  by  his  death. — (McCracken  vs.  Consolidated  Trac- 
tion Co.,  50  Atlantic  Rep.,  832.) 

PENNSYLVANIA.— Street  Railways— Negligence— Evidence. 

Where  a  child  two  years  old  walking  on  a  street  car  track  to- 
wards a  car  approaching  on  an  adjoining  track,  and  crossed  over 
onto  such  track  about  two  car  lengths  in  front  of  the  car,  and  was 
run  down,  there  being  nothing  to  obstruct  the  view  of  the  motor- 
man,  a  finding  that  he  was  negligent  is  justified. — (Jones  et  al  vs. 
United  Traction  Co.,  50  Atlantic  Rep.,  826.) 
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THE  MARKETS 


Wall  Street,  June  18,  1902. 

The  Money  flarket 

The  outlook  for  the  local  money  market  has  further  improved 
with  Saturday's  unexpected  gain  in  bank  reserves.  During  the 
preceding  three  years  June  has  been  a  month  of  declining  cash 
holdings  and  falling  surplus  reserve.  Last  year  the  cash  decreased 
$8,000,000  and  in  1899  no  less  than  $25,000,000.  The  legal  surplus 
dwindled  $13,000,000  in  the  month  a  year  ago  and  $20,000,000  three 
years  ago.  This  year,  however,  no  such  decrease  has  occurred, 
but,  on  the  contracy,  cash  supplies  have  just  about  held  their  own' 
while  the  surplus  has  risen  $1,400,000.  Consequently  the  latter 
item  stands  now  $4,500,000  higher  than  it  did  a  year  ago  and  only 
$4,000,000  below  where  it  did  in  1900.  This  comparison,  when  con- 
trasted with  the  exceedingly  poor  relative  showing  even  as  late  as 
two  weeks  ago,  is  decidedly  encouraging  for  the  future.  Every- 
thing depends  for  the  rest  of  the  current  month  upon  the  move- 
ment of  loans.  Currency  is  coming  in  fast  enough  from  the  in- 
terior to  offset  the  drafts  of  the  Treasury,  and  although  sterling 
exchange  continues  very  firm  there  is  no  immediate  prospect  of 
gold  exports.  It  rests  with  the  uncertain  causes  which  govern 
the  rise  and  fall  of  loans  to  determine  how  surplus  reserve  will 
move  for  the  next  fortnight.  After  that  time  it  becomes  plainer 
sailing.  The  government  revenue  reduction  will  then  be  in  force, 
and  together  with  the  inward  flow  from  the  other  domestic  cen- 
ters should  leave  no  doubt  about  the  banks  being  able  to  gain 
materially  both  in  their  cash  and  surplus  reserves  up  to  the  time 
when  the  crop-moving  demands  set  in.  Then  the  situation  will 
grow  more  uncertain,  but  the  main  assurance  lies  in  the  prob- 
ability that  by  that  time  the  local  institutions  will  have  been  able 
to  raise  their  resources  up  to  a  normal  or  average  level. 

Money  on  short  time  is  in  good  demand  at  4IA@41A  per  cent 
from  borrowers  who  have  commitments  to  meet  on  the  first-of- 
July  settlements.  Otherwise  the  loan  market  is  rather  quiet,  with 
an  abundance  of  call  money  at  3  per  cent. 

The  Stock  market 

Last  week's  extreme  inertia  on  the  Stock  Exchange  has  been 
partially  broken  during  the  last  seven  days.  Speculative  inter- 
ests in  a  number  of  stocks  have  become  more  aggressive,  and 
while  the  public  is  doing  nothing  and  investors  are  confining 
their  purchases  mainly  to  good  railway  bonds,  prices  have  moved 
forward  in  a  few  directions  quite  sharply.  The  satisfactory 
progress  of  the  staple  crops  has  been  the  main  incentive  to  renew- 
ing the  speculative  operations.  Although  the  government  report 
issued  on  the  tenth  of  the  month  failed  to  show  the  improvement 
expected  in  winter  wheat  condition,  while  it  showed  a  surprisingly 
large  shrinkage  in  the  area  seeded  to  spring  wheat,  importance 
was  attached  chiefly  to  the  fact  that  the  estimates  for  the  combined 
yield  were  considerably  above  the  average  for  the  last  10  years. 
No  figures  will  be  given  out  in  corn  until  next  month,  but  all 
unofficial  advices  agree  that  an  enormous  increase  has  occurred 
in  acreage  and  that  the  plant  is  doing  very  well  in  its  growth  for 
this  season  of  the  year.  On  the  strength  of  the  favorable  showing 
in  corn  the  Southwestern  railway  shares  have  been  bought  rather 
freely,  Missouri  Pacific  and  the  Atchisons  in  particular,  while  the 
excellent  condition  of  spring  wheat  has  made  St.  Paul  a  favorite. 
In  other  parts  of  the  list  the  movement  has  been  more  varied. 
The  coal  strike,  although  on  the  surface  scarcely  any  nearer  a  set- 
tlement than  it  was  a  week  ago,  is  regarded  by  competent  Wall 
Street  observers  as  having  turned  during  that  period  more  and 
more  against  the  chances  of  the  miners.  The  anthracite  coal- 
carrying  shares,  in  consequence,  have  been  buoyant,  with  the 
Readings  the  leaders.  It  begins  to  look  as  if  the  market  as  a 
whole  was  gradually  hardening,  and  that  with  further  signs  of 
yielding  on  the  part  of  the  strikers,  and  with  a  continuance  of 
good  reports  from  the  crop  regions,  an  active  forward  movement 
may  be  witnessed. 

The  local  traction  shares  have  occupied  a  subordinate  place  in 
the  week's  trading.  This  is  due  apparently  to  the  circumstance 
that  such  limited  buying  interest  as  there  is  in  the  general  market 
is  attracted  more  immediately  by  the  prospects  for  some  of  the 
railroad  stocks.  Nevertheless,  the  buying  in  the  traction  group  is 
plainly  better  than  the  selling.  Metropolitan,  particularly,  has 
been  persistently  absorbed  during  the  week.  Unquestionably  Wall 
Street  sentiment  has  become  more  favorable  toward  the  property 
since  the  handsome  gain  in  earnings  was  reported  for  the  March 
quarter.  Metropolitan  Securities  trust  certificates  have  advanced 
along  with  the  older  shares.    Brooklyn  Rapid  Transit  has  acted 


somewhat  heavy  since  the  summons  to  the  company  to  put  part 
of  its  wires  underground,  and  the  legal  proceedings  against  Man- 
hattan in  the  matter  of  soft  coal  burning,  have  had  a  similar  effect 
upon  that  stock.  But  in  neither  case  has  there  been  liquidation  of 
any  consequence. 

Philadelphia 

The  week's  traction  share  dealings  in  Philadelphia  have  developed 
nothing  of  any  importance.  Union  Traction  has  barely  varied  more 
than  a  half  point  in  price,  moving  between  43J4  and  43%,  and  the 
warrants  or  rights  to  subscribe  to  the  stock  of  the  new  lessor  com- 
pany have  ranged  between  4  and  4/2-  The  inside  interests  are  ap- 
parently ready  to  give  support  freely  on  any  decline,  but  are  not 
trying  to  put  up  the  price.  Philadelphia  Traction  has  been  taken 
in  small  lots  by  investors  at  an  advance  from  97  to  98.  A  few 
hundred  shares  of  Consolidated  Traction  of  New  Jersey  sold  at 
69%  and  69^2,  and  a  hundred  shares  of  Camden  &  Trenton,  which 
is  the  connecting  link  in  the  New  York-Philadelphia  system  of  trol- 
ley lines,  sold  at  4.  For  the  first  time  in  several  weeks  a  sale  of  a- 
hundred  Reading  Traction  was  reported  at  32^,  an  advance  of  % 
from  the  last  previous  sale.  The  only  other  transactions  were  small 
lots  of  Railways  General  at  5  and  4%,  and  American  Railways  at 
46.  In  bonds  Electric-People's  Traction  4s  were  fairly  active  at  a 
decline  from  99^2  to  99.  Indianapolis  4s  sold  at  88^/2.  Citizens' 
Passenger  of  Indianapolis  5s  at  110A,  United  Traction  of  Reading 
5s  at  103^,  United  Traction  of  Pittsburgh  5s  at  117%,  Syracuse 
Rapid  Transit  5s  at  103A,  and  United  Railways  gold  4s  at  87. 

Chicago 

Dealings  in  the  Chicago  market  for  traction  securities  have 
amounted  to  almost  nothing  during  the  week.  Union  Traction  com- 
mon, after  being  rather  heavy  and  selling  down  to  18,  rallied  to 
iSl/2.  The  preferred  was  steady  around  53^.  A  few  scattered 
lots  of  City  Railway  sold  at  210  and  207%.  It  is  announced  that 
this  company  will  deal  in  the  franchise  matter  with  the  transpor- 
tation committee  of  the  City  Council.  Elevated  stocks  have  been 
duller  even  than  those  of  the  surface  lines.  Lake  Street  fell  off 
under  speculative  pressure  from  13  to  12.  The  final  decree  in  the 
case  involving  the  exchange  of  Lake  Street  debenture  bonds  for 
its  first  mortgage  bonds,  has  been  entered.  Decision,  it  will  be 
remembered,  was  given  some  months  ago,  but  in  order-  to  allow 
proper  time  for  discussion  over  the  form  of  the  decree,  the  final 
order  was  delayed.  Metropolitan  Elevated  preferred,  after  chang- 
ing hands  at  90^,  dropped  to  90.  A  hundred  shares  of  North- 
western preferred  sold  at  84A,  a  decline  of  a  point  from  the  last 
previous  sale  of  a  full  lot.  The  deal  between  the  Northwestern 
and  the  St.  Paul  Railroad  regarding  an  interchange  of  traffic  on 
the  Evanston  branch,  is  off  for  the  present.  The  Metropolitan 
has  sold  $1,500,000  bonds  to  the  First  National  Bank  of  Chicago 
to  finance  the  building  of  its  new  terminal.  There  is  another  move- 
ment on  foot  to  have  the  Union  Loop  extended  south  from  Van 
Buren  to  Polk  Street. 

Other  Traction  Securities 

It  has  been  a  very  quiet  week  in  the  Boston  traction  dealings. 
Massachusetts  common  sold  down  from  44^  to  43^,  but  the 
selling  was  too  light  to  have  much  significance.  Massachusetts 
preferred  was  steady  at  98^,  Elevated  at  166,  and  West  End  pre- 
ferred at  11614.  In  Baltimore  active  dealings  were  reported  in 
Lexington  Railway  5s,  which  advanced  from  I02j4  to  104,  and 
Charleston  Consolidated  Electric,  which  rose  from  90  to  93.  United 
Railway  of  Baltimore  securities  were  higher,  the  income  bonds 
going  up  from  69^  to  69%,  the  general  4s  from  96  to  c,6}i,  and 
the  stock  from  155^  to  16.  A  more  confident  feeling  prevails  than 
heretofore,  as  to  the  ability  of  the  company  to  maintain  its  interest 
payments  on  the  income  bonds.  Norfolk  Street  Railway  shares, 
after  selling  up  to  14,  reacted  to  135/2.  The  other  sales  for  the 
week  included  Knoxville  Traction  5s  at  98,  Pittsburgh  Traction  . 
5s  at  117,  Charleston  Street  Railway  5s  at  107,  City  and  Suburban 
(Washington)  5s  at  94^4,  and  City  and  Suburban  (Baltimore)  5s 
at  114.  Rochester  Railway  preferred  has  sold  at  101A,  which  is  the 
highest  point  on  the  current  advance.  No  transactions  are  recorded 
it"  Louisville  Street  Railway.  New  Orleans  City  Railroad  shares 
on  small  transactions  rose  to  34  for  the  common,  and  iiil/2  for  the 
preferred.  Dealings  have  begun  in  the  securities  of  the  new  New 
Orleans  company,  which  lately  acquired  control  of  all  the  traction 
and  lighting  properties  of  that  city.  The  common  is  quoted  around 
i2]/2,  and  the  preferred  stock  around  52.  Columbus  Street  Railway 
is  up  a  point  on  the  week  at  52J/2.  San  Francisco  securities  have 
been  less  active,  and  last  sales  on  the  New  York  curb  show  little 
change  from  a  week  ago.    The  subscription  privileges  sold  yester- 
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day  at  101%  and  102^,  and  300  shares  of  the  preferred  stock  at 
63%.  The  new  stock  of  the  Toledo  Street  Railway  Company  was 
dealt  in  for  the  first  time  on  the  local  curb  last  Friday.  It  opened  at 
28^2  and  sold  up  to  31^2  on  Monday. 

Another  notable  week  on  the  Cleveland  Stock  Exchange,  al- 
though not  as  heavy  as  the  week  previous.  Still  it  was  significant 
of  what  is  in  store  for  the  future,  as  the  bull  movement  was  the 
strongest  experienced  in  a  long  time,  all  traction  stocks  advancing 
materially.  The  important  events  in  Everett-Moore  affairs  at- 
tendant with  the  sale  of  large  blocks  of  Detroit  United,  Toledo 
Railways  &  Light  and  Northern  Ohio  Traction  caused  activity  in 
these  stocks.  Sales  in  Detroit  United  numbered  932  shares,  the 
bulk  being  sold  at  between  78^2  and  79,  with  a  small  block  as  high 
as  81.  Holders  of  this  stock  believe  it  will  go  to  85.  Northern 
Ohio  common  sold  to  the  extent  of  675  shares,  37^  being  the  pre- 
vailing figure.  Toledo  Railways  &  Light  was  held  down  to  420 
shares,  on  fluctuations  between  25  and  29H.  Southern  Ohio 
Traction  went  up  a  point  to  6j]A.  There  is  little  of  this  stock  on 
the  market,  as  the  consolidation  offer  is  very  promising.  Western 
Ohio  was  strong,  a  total  of  460  shares  being  sold  at  between  20  and 
20l/2  This  new  property  is  making  a  magnificent  showing.  Elgin, 
Aurora  &  Southern  advanced  to  44,  330  shares  selling.  The  stock 
is  hard  to  buy  at  this  price.  Monday  there  was  a  remarkable  boom 
in  Toledo  Railways  &  Light,  2180  shares  selling  at  between  30^ 
and  32,  the  latter  the  closing  figure.  Northern  Ohio  Traction  com- 
mon advanced  to  40  for  a  small  block ;  a  short  time  ago  this  stock 
sold  at  25. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
June  10  June  17 

American  Railways   Company                                                     *45V4  45% 

Boston  Elevated                                                                       165  166 

Brooklyn  R.  T                                                                        67%  67 

Chicago  City                                                                            208  206 

Chicago  Union  Tr.  (common)                                                       18%  IS 

Chicago  Union  Tr.  (preferred)                                                       52%  54 

Cleveland  &  Eastern                                                                a33  31 

Cleveland  Electric                                                                     81  81% 

ColumbuG  (common)                                                                      51  52% 

Columbus  (preferred)                                                                   107  107% 

■  Consolidated  Traction  of  N.  J                                                   69  69% 

Consolidated  Traction  of  N.  J.  5s                                                112%  112% 

Detroit  United                                                                         78%  78% 

Electric-People's  Traction  (Philadelphia)  Is                                  99%  99 

Elgin,  Aurora  &  Southern                                                         42%  44 

Indianapolis  Street  Railway  4s                                                      88  88% 

Lake  Street  Elevated                                                                 12%  11%, 

Manhattan  Ry                                                                             131%  131 

Massachusetts  Elec.  Cos.  (common)                                             43%  43% 

Massachusetts  Elec.  Cos.  (preferred)                                            97  98 

Metropolitan  Elevated,  Chicago  (common)                                   38  38 

Metropolitan  Elevated,  Chicago                                                    90%  90 

Metropolitan  Street                                                                  149  151% 

New  Orleans  (common)                                                           .    33%  ,  34 

New  Orleans  (preferred)                                                              Ill  111% 

North  American                                                                           121  121 

Northern  Ohio  Traction  (common)                                                 33%  37% 

Northern  Ohio  Traction  (preferred)                                             a84  84 

North  Jersey                                                                             29%  29% 

Northwestern  Elevated,  Chicago  (common)                                  37%  37 

Northwestern  Elevated,  Chicago  (preferred)   84% 

Philadelphia  Traction                                                                     97  98% 

St.  Louis  Transit  Co.  (common)                                                    31%  30% 

South  Side  Elevated  (Chicago)                                                    110  112 

Southern  Ohio  Traction                                                                66%  67% 

Syracuse  (common)                                                                        22  22 

Syracuse  (preferred)                                                                       64  64 

Third  Avenue                                                                               130  130 

Toledo  Railway  &  Light                                                                 20  29% 

Twin  City,  Minneapolis  (common)  '                 119%  119 

United  Railways,  St.  Louis  (preferred)                                         83  83% 

United  Railways,  St.  Louis,  4s  ,                      87%  87% 

Union  Traction  (Philadelphia)                                                        43%  4314, 

Western  Ohio  Ry  \                    17%  20% 

*  Ex-dividend.     f  Last  sale.     (a)  Asked.     (b)  Ex-rights. 

Iron  and  Steel 

The  only  incident  of  importance  during  the  week  in  iron  and 
steel,  was  the  regular  estimates  of  production  submitted  by  the 
Iron  Age.  These  show  that  the  capacity  of  the  blast  furances 
on  June  1  was  only  337,492  tons,  as  compared  with  345,627  on 
May  r.  This  reduction  was  due  mainly,  however,  to  the  temporary 
banking  of  furnaces  in  the  Mahoning  and  Shenango  Valleys,  the 
greater  part  of  which  have  now  resumed.    Consequently,  while  the 


output  of  the  current  month  will  probably  fall  short  of  May,  it  will 
not  be  an  important  decrease. 

Prices  are  $21.50  for  Bessemer  pig,  $33  for  steel  billets,  and  $28 
for  steel  rails. 

rutai 

Quotations  are:  Copper  12^  cents,  tin  30  cents,  lead  4T/&  cents, 
spelter  4^  cents. 

 — 

CHICAGO,  ILL.— The  directors  of  the  Metropolitan  Elevated  have  sold  to 
the  First  National  Bank  $1,500,000  4  per  cent  extension  bonds.  The  issue  is 
being  put  out  to  meet  the  cost  of  construction  of  branches. 

DAVENPORT,  IA.— The  Davenport  &  Suburban  Railway  Company  has 
decided  to  increase  its  capital  stock  from  $500,000  to  $1,500,000,  in  view  of  the 
extensive  plans  now  laid  by  the  company  for  a  line  between  here  and  Musca- 
tine, and  from  Buffalo  north  to  Walcott,  and  thence  to  West  Liberty. 

ST.  LOUIS,  MO.— A  statement  of  the  total  earnings  ot  the  St.  Louis 
Transit  Company  for  the  month  of  May,  issued  recently,  shows  a  gain  of 
$59,125  over  the  same  month  in  1901.  The  earnings  this  year  were  $567,!>14,  as 
against  $508,419.68  for  May,  1901.  These  figures  represent  the  gross  earnings 
from  all  sources.  According  to  the  figures  previously  reported  for  the  earn- 
ings of  the  company  this  year,  the  total  up  to  May  1  is  $2,457,474,  as  against 
$2,276,197  in  1901,  a  gain  of  $181,277.  Moreover,  the  prospects  tor  future  earn- 
ings are  admitted  to  be  more  favorable  than  at  any  time  in  the  history  of 
the  company.  Improvements  in  machinery,  general  equipment  and  rolling 
stock  last  year  are  beginning  to  show  in  the  earnings.  New  cars  are  being 
put  on  nearly  every  division  of  the  system,  and  every  effort  is  being  made  to 
improve  the  service.  It  is  thought  that  the  earnings  for  the  present  month 
will  be  the  largest  in  the  history  of  the  system. 

ST.  LOUIS,  MO.— A  meeting  of  the  directors  of  the  St.  Louis  &  Suburban 
Railroad  was  called  June  10  to  ratiffy  the  plan  to  refund  the  bonded  in- 
debtedness of  the  road,  as  recently  published.  Owing  to  the  absence  from  the 
city  of  several  members  of  the  beard,  it  was  impossible  to  secure  a  quorum, 
and  the  meeting  was  adjourned  without  any  action  being  taken.  The  report 
that  Samuel  M.  Kennard  would  be  the  new  president-  of  the  road  was 
affirmed,  and  it  was  stated  that  Julius  Walsh  and  Breckenridge  Jones,  of  the 
Mississippi  Valley  Trust  Company,  would  become  members  of  the  board  of 
directors  when  that  body  was  reorganized.  It  is  impossible  to  learn  the  names 
of  the  other  new  members  of  the  board.  The  date  of  the  election  has  not  been 
set.  Officials  of  the  company  state  that  the  report  to  the  effect  that  the 
Rock  Island  Railroad  might  secure  the  use  of  its  right  of  way  for  an  elevated 
road  was  without  foundation.  No  negotiations  of  any  kind,  it  was  said,  are 
on  between  the  two  companies.  M.  A.  Low,  attorney  of  the  Rock  Island, 
who  was  here,  stated  that  he  has  never  heard  of  any  such  scheme. 

DETROIT,  MICH.— The  regular  quarterly  dividend  of  1  per  cent  on  the 
stock  of  the  Detroit  United  Railway  Company  is  payable  July  1. 

MINNEAPOLIS,  MINN.— The  directors  of  the  Twin  City  Rapid  Transit 
have  declared  a  quarterly  dividend  of  1%  per  cent  on  the  preferred  stock, 
payable  July  1. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  Company  has  declared  the 
regular  semi-annual  dividend  of  2%  per  cent,  payable  July  1. 

CLEVELAND,  OHIO.— The  Cleveland,.  Elyria  &  Western  Railway  Com- 
pany will  allot  pro  rata  among  present  stockholders  $100,000  worth  of  stock, 
which  has  been  held  in  the  treasury.  The  stock  will  be  offered  at  $50, 
although  at  present  the  Cleveland,  Elyria  &  Western  Railway  stock  is  selling 
at  $80.  The  stock  was  issued  some  time  ago  at  the  time  the  bonded  indebted- 
ness was  increased  to  $l,50u,000,  in  accordance  with  uie  Ohio  law  that  the 
capital  stock  must  be  equal  to  or  greater  than  the  boiideu  indebtedness. 

AUSTIN,  TEX.— The  Austin  Dam  &  Suburban  Railway  has  been  sold  at 
receiver's  sale.  The  property  has  been  bought  in  by  the  First  National 
Bank,  of  Austin,  for  $33,400. 

HALIFAX,  N.  S.— The  deal  for  the  purchase  of  the  property  and  fran- 
chise of  the  People's  Heat  &  Light  Company  by  the  Halifax  Eletcric  Tram- 
way Company  has  been  ratified,  thus  centralizing  in  one  corporation  the 
electric  light  and  gas  interests  of  this  city.  The  People's  Heat  &  Light 
Company  for  some  time  has  been  in  the  hands  of  the  Eastern  Trust  Company, 
as  liquidators.  The  terms  of  the  sale  are  that  the  receivers  of  the  People's 
Heat  &  Light  Company  shall  be  given  for  the  property  3500  shares  of  a  new 
issue  of  stock  of  the  Halifax  Electric  Tramway  Company.  The  capital  of  the 
Tramway  Company  is  $1,000,000,  out  of  which  $800,000  has  been  issued,  and 
the  par  value  of  the  stock  is  $100  per  share.  At  the  last  session  of  the  Legis- 
lature the  company  was  given  power  to  increase  its  capital  to  $1,500,000.  At 
the  present  time  the  directors,  to  pay  for  the  newly  acquired  property  and  to 
defray  the  cost  of  a  new  power  house  and  station,  have  issued  5500  shares  of 
new  stock.  Of  this  3500  shares  go  to  the  People's  Heat  &  Light  Company,  and 
2000  shares  will  be  used  for  the  work  that  is  being  done  in  building  a  power 
station,  improving  the  plant  and  putting  the  company  in  a  better  position 
generally. 

NIAGARA  FALLS,  ONT.— A  special  meeting  of  the  stockholders  of  the 
Niagara  Falls  Park  &  River  Railway  has  been  called  for  June  23  for  the  pur- 
pose of  ratifying  the  sale  of  the  company's  property  to  the  International 
Railway  Company,  of  Buffalo.  At  the  same  time  and  place  the  sale  of  the 
Queenston  Suspension  Bridge  Company,  the  Queenston  Heights  Bridge 
Company  and  the  Clifton  Suspension  Bridge  Company  to  the  International 
Railway  Company  will  be  ratified. 

BRANTFORD,  ONT.— The  "Von  Echa"  Company,  of  which  Dr.  Ritter 
Ickes,  of  Ithaca,  N.  Y.,  is  the  head,  has  obtained  an  option  on  the  entire 
plant  and  franchises  of  the  Brantford  Street  Railway  Company,  subject  to 
the  ratification  of  the  City  Council. 
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t  Deficit. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALBVNI,  N.  Y. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ry. 
Co  


BOSTON,  MASS. 
Boston  Elev.  Ry.  Co. 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co... 


BUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co  


Lake  Street  Elevated 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland, 
Western. 


Elyria  & 


Cleveland,  Painesville 
«&  Eastern  


DENVER,  COL. 
Denver  City  Tramway 
Co.   


DETROIT,  MICH. 
Detroit  United  Ry. 


Detroit  and  Port  Hu 
ron  Shore  Line 
( Rapid  Ry.  System) 


Period 


1  m.,  Apl.  '02 

1  01 

4  "  "  '08 
4  "  "  '01 
12  "   Dec.  '01 


13' 


1  m., 

I  " 

II  " 
11  " 


1  m. 
1  " 
9  " 
9  " 


May 


Apl. 


12  m.,  Sept. '01 
12"       'f  '00 


12  m.,  Sept.'Ol 
12 00 


1  m. 
1  " 
10  " 
10  " 

12  " 


1  m., 
1  " 
8  " 
8  " 


1  m.. 


Apl.  '02 
"  '01 
"  02 
"  '01 

June  '01 
"  '00 


Feb.  '02 

"  '01 

"  '02 

"  '01 


May  '02 

"  '01 

"  '02 

"  '01 


12  m.,  Dec. '01 
12 CKJ 


1  m. 

1  " 
12  " 
12  " 


Feb.  '02 
"  '01 

Dec.  '01 
"  '00 


1  m.,  Feb.  '02 
1  «  '01 
12  "  Dec.  '01 
12  "      "  '00 


1  m. 
1  '■ 
5  " 
5  " 
12  " 
12  " 

1  m. 
1  " 
5  " 
5  " 
12  " 
12" 


1  m.. 
1  " 
4  " 
4  " 
12  " 
12  " 

1  m. 
1  " 

4  " 
4  " 
12  " 
12  " 


May 

Dec. 
May 

Dec. 

Apl. 

Dec. 
Apl. 

Dec. 


1  m.,  Apl. 
1  " 

4  "  " 
4  " 

13  "  Dec. 
12  " 


1  m. 
1  " 


Apl. 


o-s 


49,425 
39,018 
190,551) 
162,271 
617,011 
513.725 


131,371 
73,723 
1,347,142 
1,214.749 


14,843 
13,994 
155,621 
140,084 


10,869,496 
10,236,994 


5,778,133 
5,518,837 


1,041,706 
989,994 
10,468,072 

9,844.598 
12,135,559 
11.768,550 


230,744 
235,021 
3,519,491 
1,998,050 


16,441 
14,167 
61,189 
48.209 


786,462 
757,954 


3,454 
2,435 
47,976 
49,646 


4,916 
3,525 
90,390 
62,893 


3,915,486  1,862,648 


217 
187 
962 
854 
2,296 
2,061 

25 
20 
103 
84. 
249, 
179 


563 
049 

,s;tn 

.V.)  1 
S9K 

505 

045 
707 
191 
791 
26(1 
,69H 


12, 
10, 
44, 
36. 
164, 
141, 

124 
116, 
481, 
435, 
1,507, 
1,302, 


259,776 
228,59? 
1,015,407 
878,865 
2,919,171 
2,575,277 


29,611 
28,877 


p.  X 


28,527 
25,477 
114,862 
104,034 

*  350,845 

*  317,475 


90 
60 

928, 
836 


SI 


,336,59' 
6,828,110 


3,659,335 


*  705.011 

*  658,282 
*7489910 
*6322733 
"7216008 
*7106373 


132,920 
118,273 
1,664,285 
972,319 


7,353 
5,594 
30,956 
28,20; 


378,661 


2,255 
3,016 

*  32,002 

*  33,272 


3,610 
4,037 
52,022 
36,672 


1,265 
1,121 

13 
11 
64 
54 
136 
102, 


66, 
62. 

261 

236. 

81S. 

722, 


150,719 
131,888 
586,374 
497  630 
* 1596765 
*1439058 


18,392 
18,062 


20,89s 

75,69? 

58,23' 
266,16b 
196,24y 


40,977 
12,730 
418,983 
378,289 


5.002 
4,774 
70,595 
64,290 


3,532,899 
3,408,884 


1,859,500 


i B 

O  o 


12,829 

50^579 
41,988 
136,162 
141,133 


23,476 
19,901 
239,299 
219,334 


48,498 
44,384 

2,896,359 
2,932,839 


937,200 
991.291 


336,696 

331,711 
2,978.162 
3,321,865 
4,919,551 

4,662,17?  4,135,405 


4,341 ,748 


97,824 
116,748 
1,855,206 
1,025,731 


9,088 
8,573 
30,231 
20,001 


397,663 
379,293 


1,199 
t581 
15,974 
16,374 


1,300 
t512 
38,368 
26,221 


,030,945 
940,467 

11,735 
9,566 
38,492 
30,267 
112,394 
77,304 


5,762 
4,249 
18,541 
14,592 
77,869 
71,520 

57,983 
53,490 
220,230 
198,382 
6KS.905 
579,839 


109,057 
96,709 
429,033 
381 .235 
1,322,046 
1,136,219 


11,219 
10,816 


91,276 
84,411 
7K9,124 
641,057 


13,023 
13,294 


43.678 
36,148 


214,'«1 
258,483 


57,023 
34,562 


72,500 
72,500 

32,865 
31,304 
131,259 
125,622 
383,180 
374,291 


66,402 
57,360 
260,155 
229,425 
652,27: 
616,468 


10,568 
9,692 


E  >  u-o 
o<  o  c 

z  1  rt» 


8,069 

25  J  i8 
16,249 
130,004 
55,117 


17,501 
t7,170 
179,684 
158,955 


22,097 
19,906 


636,539 
470,044 


925,442 
865,206 


577.SU3 
526,772 


3,548 
32,338 
1,066,081 
384,674 


2,951 
3,080 


+  4,310 
t  9,927 


786,714 
681,984 


55,371 
42,742 


5,369 
+  980 

26,119 
22,186 
88,972 
72,759 
305,785 
205,548 


42,655 
39,349 
168,878 
151,810 
670,129 
519,751 


651 
1,124 


Company 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
Elgin,  Aurora 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co  


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry. 
Lt.  Co  


MINNEAPOLIS, MINN 
Twin  City  R.  T.  Co... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co.. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Glean  St.  Ry.  Co. 


PHILADELPHIA.  PA. 

American  Railways  .. 


RICHMOND,  VA. 
Richmond  Trac.  Co.. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


Period 


I  m.,  Apl.  '02 

1    "  "  '01 

4   "  "  '02 

4  "  "  '01 


I'm.,  May  '02 
1  "  "  '01 
12"  "  '02 
13"       "  '01 


1  m.. 
1  " 
12  " 
12  " 


1  m. 
1  " 
t  " 
1  " 


Apl.  '02 

"  '01 

"  '02 

"  '01 


Apl. 


SCHENECTADY,  N.  Y. 
Schenectady  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


W,  NEW  BRIGHTON, 
S.  I. 

Staten  Island  Ry  


Apl.  '02 
"  '01 
"  '02 
"  '01 


1  m.  May  '02 

1    "  "  '01 

5  "  "  '02 

5   "  "  *01 

12"  Dec,  '01 

12"  "  '00 


1  m. 
1  " 
7  " 
7  " 


Mar.  '02 
"  '01 
"  '02 
"  '01 


3  m.,  Dec.  '01 
3  "  "  '00 
12  "  Sept  01 


12  " 


00 


3  m.,  Dec.  '01 

3   "  "  '00 

12"  June '01 

12 "  "  '00 


1  m..  Mar.  '02 

9   "       "  '01 

9   "       "  '02 

9  "      "  '01 


May  '02 
"  '01 
"  '02 
"  '01 


t  m  ,  Sept. 

12  " 
12" 


1  m.,  May 
1  " 

5  " 
5  " 


3  m.,  Dec. 
3  " 


1  m.,  Apl. 
1  " 
10  " 
10" 


1  m.,  Mar. 
1  " 

3  "  " 
3  " 

12"  Dec. 
12  " 


oW 
H 


41,174 

37,106 
152,435 
131,870 


35,115 
29,616 
379,252 
330,578 


27,774 
23,530 
353,141 
303,704 


9.942 
9,496 
39,188 
36,192 


206,049 
184,210 
833,547 
728,683 


218,633 
192,66: 
1,052,179 
921,349 
2,442,342 
2,220,698 


154,390 
144,794 
1,079,110 
1,012,816 


<u  cx 
a  x 
OW 


3,038,43." 
3,728,598 
10,455,872 
9,950,735 


3,887,936 
3,786  030 
14,720,76'' 
14.437,134 


3,994 
3,835 
41,735 
39,270 


97,701 
73,406 
908,351: 
764,560 


20,991 
20,72? 
218,569 
203,05' 


88,164 
81,016 
438,506 
409,848 


84,061 
30,876 


56,008 
52,416 
574,652 
512,389 


111 
98 
325, 
288, 
1,311 
1,182. 


3  m.,  Mar. 


35,897 


22,105 
20,276 
89,991 
79,899 


20,343 
16,09" 
216,01 
208,823 


15,245 
14,405 
186,365 
166,757 


6,335 
5,999 
26.723 
25,136 


99,154 
96.099 
401,276 
397,530 


103.835 
94,593 
505,1 1 1 
492,033 
1,185,534 
1,129,787 


83,850 
93,272 
679,459 
652,921 


1,404,971 
1,340,696 
5,328,649 
5,195,312 


1,723,972 
1,699,649 
6,755,131 
6,631,254 


2,411 
2,043 
21  611 
19,276 


15,669 
10,770 
139,542 
108,198 


47,772 
47,471 
241,196 
261,259 


46,949 
14,517 


31,349 
28,470 
316,908 
280,90: 


53,151 
46,047 
163.442 
141,628 
636,407 
616,945 


46,906 
38,288 


19,069 
16,830 
62,444 
51,971 


14,773 
13,519 

163,23; 

121,755 


12,529 
9,125 
166,7' 
136,946 


3,547 
3,497 
12,465 
11,056 


106,893 
88,111 
432,271 
331,152 


114,79' 
98,163 
547,068 
429,316 
1,256,808 
1,090,911 


70,540 
51,521 
399,652 
359,895 


s  S 


■a  S 

v  o 
Q  c 

M  IX. 


9,604 
9,133 
38,443 
36,419 


8,333 
8,333 
100,000 
100,000 


7,500 
7,500 
90,000 
90,000 


2,335 
1,998 
8.896 
7,807 


1,633,465 
1,387,902 
5,127,223 
4,75j,423 


2,143,964 
2,086,381 
7,965,636 
7,805,880 


1,584 
1,79 
20,121 
19,994 


5,322 
9,95' 
79,027 
94,859 


40,391 
33,545 
197,311 
148,590 


37,112 
10,359 


24,659 
23,946 
257,744 
231,482 


58,024 
52,701 
161,796 
147,333 
674,677 
565,572 


t  8.717 
+  2,391 


64,1 

60,483 
257,901 
341,163 


65,638 
61 ,380 
323,539 
302,544 
755,139 
824,665 


] 5,848 
9,388 
106,334 
64,363 


753,135 
749.85? 
2,6«,13S 
2,688,644 


1,151,140 
1,138,467 
4,534,068 
4,445,730 


1,146 
1,187 
13,343 
11,068 


3,196 
3.843 
38,618 
37,608 


34,749 
34  185 
123,854 
120,453 


13,454 
6,087 


19,025 
18,683 
190,196 
186,288 


37,833 
24,271 
113,494 
72,813 
415,168 
409.051 


8,778 
8,217 


;3  > 


9,465 
7.697 
24,001 
15,551 


6,439 
5,186 
63  235 
21,755 


5,029 
1,625 
76,779 
46,946 


1,211 
1,499 

3,569 
3.219 


42,785 
27,639 
174,370 
89,989 


49,159 
■36,783 
223,529 
126,772 
501,669 
266,247 


54,692 
42,234 
293,418 
295,532 


880,329 
638,045 
2,444,091 
2,066,779 


992,824 
947,914 
3,431,567 
3,360,160 


438 
604 
7,781 
8,925 


2,126 
6,115 
40,410 

57,250 


15,642 
9,360 
73,457 
28,137 


23,658 
10,272 


5,634 
5,363 
67,548 
45,194 


30,189 
38,431 
48,302 
74,530 
259,509 
156,521 


tl7,495 
+10,608 
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Chicago  Elevated  Railways  in  be  Assessed  as  Steam  Roads 

A  controversy  which  has  been  going  on  for  some  time  as  to 
whether  the  elevated  lailways  of  Chicago  should  be  assessed  in 
the  same  manner  as  steam  railroads  of  the  State  by  the  State 
Board  of  Equalization  or  by  the  Cook  County  Board  of  Review 
has  finally  been  decided  by  the  Supreme  Court  of  Illinois.  The 
court  holds  that,  since  these  roads  were  organized  under  the 
steam  railroad  act  rather  than  under  the  street  railway  laws,  they 
should  be  assessed  by  the  State  rather  than  by  the  local  body. 

Different  Methods  and  Results 

Our  friends  across  the  border  may  be  slow  ami  unprogressive  as 
^Wie  of  their  critics  claim — we  do  not  think  so  ourselves — but  the 
people  of  Canada,  as  a  rule,  and  their  officials  of  all  grades,  retain 
a vA*%olesome,  old-fashioned  respect  for  law  and  order,  and  insist 
upon  its  observance  at  all  times.  The  manner  in  which  the  rioting, 
intimidation  and  destruction  of  property  during  the  strike  of  the 
street  railway  employees  at  Toronto  were  suppressed,  should  serve 
as  a  lesson  to  the  municipal  officers  in  this  country,  who  are  often 
inclined  to  be  lenient  with  such  law-breakers  through,  fear  of  the 
political  antagonism  engendered  by  putting  down  this  element  with 
a  firm  hand.  Had  the  Providence  and  Pawtucket  strike  been 
handled  like  the  Toronto  strike,  a  speedy  settlement  would  have 
been  effected,  and  most  of  the  trouble  would  have  been  avoided. 

Electric  Franchise  Asked  for  a  Chicago  Steam  Road 

A  significant  move  has  been  made  by  the  Chicago,  Milwaukee 
&  St.  Paul  Railway  in  asking  the  Chicago  City  Council  for  a 
franchise  giving  it  the  right  to  use  electricity  or  compressed  air  as 
motive  power  on  its  suburban  line  from  Evanston.  This  ordi- 
nance was  introduced  in  the  council  on  the  evening  of  June  18 
and  was  referred  to  the  committee  on  local  transportation.  The 
grant  is  asked  for  twenty  years,  beginning  with  1903.  For  a  num- 
ber of  years  there  has  been  much  talk  of  an  arrangement  between 
the  Northwestern  Elevated  Railway  and  the  Chicago,  Milwaukee 
&  St.  Paul  Railway  whereby  trains  from  Evanston  on  the  latter 
road  may  be  run  into  town  over  the  Northwestern  Elevated  tracks. 
However,  the  suburbanites  who  depend  upon  this  road  for  trans- 
portation are  now  clamoring  for  relief,  and  they  are  urging  their 
claims  before  the  council  and  the  Mayor  with  much  vigor  and 
persistence. 

Forfeiture  of  Franchises 

The  question  of  abandonment  of  a  street  railway  route  is  dis- 
cussed in  an  opinion  by  Corporation  Council  Rives,  who  has  in- 
vestigated the  subject  for  the  benefit  of  the  borough  presidents 
of  New  York.  Frequently  companies  find  in  remodeling  their 
systems  that  certain  lines  are  neither  profitable  nor  necessary,  but 
that  they  may  be  of  great  value  later,  and  consequently  they  do  not 
wish  to  relinquish  their  franchises.  In  order  to  retain  their  rights 
the  companies  continue  a  few  cars,  even  though  they  be  operated 
at  considerable  loss.  Briefly,  Mr.  Rives  declares  that  this  is  not 
enough,  and  that  where  the  company  does  not  furnish  regular  and 
frequent  service  the  franchise  is  forfeited  and  the  municipality  is 
justified  in  causing  the  removal  of  the  tracks  from  the  street. 

To  Enlarge  the  Chicago  Union  Elevated  Loop 

It  is  a  matter  for  serious  reflection  that  a  city  district  without 
surface  or  elevated  railway  service  is  mighty  anxious  to  get  it, 
but  after  it  has  once  been  established  in  the  neighborhood,  and  the 
locality  has  been  built  up  as  a  result  of  the  incoming  of  the  local 
transportation  systems,  there  is  a  tremendous  opposition  to  any 
changes  or  extensions.  These  thoughts  are  suggested  by  the 
situation  in  Chicago.  As  the  capacity  of  the  Union  Elevated 
loop  around  the  downtown  district  of  Chicago  is  begin- 
ning to  reach  its  limit  in  number  of  trains  that  can  be  accommo- 
dated, there  is  talk  of  extensions.  One  scheme  proposed  is  to 
cut  the  loop  in  two  by  building  a  line  across  Monroe  Street  from 
Fifth  Avenue  to  Wabash  Avenue.  Some  property  owners  on 
Monroe  Street  favor  it,  but  others  are  opposed  and  promise  all 
sorts  of  dreadful  things  if  an  attempt  is  made  to  build  the  line, 
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The  other  plan  is  to  make  Polk  Street  the  southern  side  of  the 
loop,  two  long  blocks  further  south  than  the  present  line,  which 
is  on  Van  Buren  Street.  Now,  Polk  Street  forms  the  "seamy 
edge*'  of  the  downtown  district,  and  while  the  expansion  of  the 
business  district  is  undoubtedly  in  that  direction,  the  "seamy" 
characteristics  are  still  very  prominent.  The  Polk  Street  real  es- 
tate holders  are  falling  over  themselves  to  get  the  loop,  and  are 
forming  an  association  to  further  the  movement  to  secure  the  loop 
extension,  as  they  realize  that  the  adoption  of  their  plan  would 
mean  an  immediate  advancement  of  values  greater  than  would 
come  through  the  natural  development  in  many  years.  A  further 
extension  to  Twelfth  Street  is  also  advocated,  and  this  is  probably 
the  wiser  course,  although  it  is  looking  far  ahead.  When  the  union 
loop  was  originally  built  city  officials  and  business  men  did  not 
fully  recognize  what  an  important  factor  it  was  destined  to  be- 
come in  the  city  transportation  system.  Now  that  it  has  become 
apparent,  ample  provision  should  be  made. 

Single  Phase  Motors  for  Heavy  Railroad  Service 

The  most  important  event  of  the  Institute  meeting  at  Great  Bar- 
rington  last  week  was  the  announcement  made  by  Bion  J.  Arnold 
that  he  had  perfected  a  system  of  electric  railroading  employing  a 
single-phase  motor,  a  system  which  was  at  once  recognized  as  an 
innovation  of  far  reaching  signifigance,  and  one  that  seems  destined 
to  prove  an  important  factor  in  the  application  of  electricity  to  the 
service  now  performed  exclusively  by  steam  lines.  Mr.  Arnold  out- 
lined the  principle  and  application  of  his  invention  in  his  address 
before  the  Institute,  and  we  are  enabled  to  present  on  another  page 
of  this  issue  a  brief  resume  of  his  work  in  this  field. 

It  is  proposed  to  use  a  single-phase  motor  in  which  the  element 
commonly  known  as  the  stator  will  be  made  so  as  to  revolve,  as  will 
also  the  usual  rotor.  By  this  means  the  synchronous  relation  may 
be  maintained  between  the  stator  and  rotor,  while  at  the  same  time 
either  of  these  elements  may  have  any  desired  speed  between  zero 
and  maximum.  Compressed  air  engines  and  air  storage  are  im- 
portant features  of  the  combination,  one  engine  being  connected 
with  the  stator  and  the  other  with  the  rotor  in  the  opposite  direction. 
The  motor  is  always  connected  to  line,  and  thus  either  the  rotor  or 
stator,  or  both,  will  be  always  in  motion.  When  the  car  is  at  rest 
the  stator  runs  at  synchronous  speed  and  compresses  air  for  storage. 
When  it  is  desired  to  start  the  car  the  stator-compressor  engine 
is  throttled,  and  to  maintain  the  synchronous  relation  between  the 
stator  and  rotor,  it  follows  that  the  latter  will  begin  to  rotate  and 
to  propel  the  car.  As  the  stator  engine  is  gradually  throttled  the 
rotor  speed  increases  correspondingly,  until,  finally,  when  the  stator 
is  brought  to  rest,  the  rotor  will  have  attained  synchronous  speed. 
Should  a  higher  speed  than  that  corresponding  to  synchronism  be 
desired  the  stator  may  be  revolved  in  the  same  direction  as  the 
rotor,  and,  if  in  starting  a  higher  torque  than  that  of  the  motor 
itself  is  required,  the  engine  of  the  rotor  may  be  utilized.  The 
details  for  regulating  the  equipment  have  been  thoroughly  worked 
out  and  comprise  many  interesting  features  of  control,  giving  a 
great  flexibility  to  the  system,  such  as  has  heretofore  been  wanting 
in  all  alternating  motor  equipments  for  this  class  of  work.  An- 
other important  feature  of  Mr.  Arnold's  plan  is  the  fact  that  the 
system  practically  provides  for  a  self-contained  unit,  as  it  is  pos- 
sible to  operate  the  car  for  a  considerable  distance  by  means  of  the 
compressed  air  engines  without  depending  upon  any  other  source 
of  power.  This  feature  will  doubtless  prove  very  useful  in  operat- 
ing long  interurban  lines  that  pass  through  cities  and  towns  where 
it  is  impossible  or  undesirable  to  depend  upon  the  usual  method  of 
current  supply,  or  where  permission  to  erect  overhead  wires  could 
not  be  obtained. 

We  are  pleased  to  note  that  the  new  system  will  have  a  practical 
application  very  shortly  on  a  sixty-mile  Western  road  now  being 
built.  This  should  at  once  determine  the  practicability  of  the  plan  in 
so  far  as  engineering  details  are  concerned,  and  if  it  meet  the  ex- 
pectations of  its  friends  the  development  of  electricity  in  its  applica- 
tion to  long-distance  heavy  service  railroading  will  have  made  a 
mighty  advance, 


Data  Needed  on  Rural  Trolley  Lines 

There  is  need  for  more  complete  reliable  figures  on  the  possible 
freight  and  passenger  business  obtainable  from  rural  communities 
by  an  electric  road  built  primarily  to  serve  such  a  district.  Our 
article  on  the  freight  business  of  the  Chicago,  Harvard  &  Geneva 
Lake  Railway  in  the  issue  of  June  7  gave  the  results  in  a  single 
instance,  although  in  this  case  the  freight  business  was  a  secondary 
matter  as  compared  with  through  passenger  travel.  Before  general 
conclusions  can  be  reached  figures  should  be  obtained  from  a 
number  of  rural  communities.  As  pointed  out  by  Dr.  Louis  Bell 
in  an  article  in  the  Street  Railway  Journal  of  March  1.  1902. 
on  "The  Function  of  Small  Roads,"  there  are  many  places  in  the 
United  States  where  it  would  be  possible  to  build  cheaply  de- 
signed electric  lines  which,  although  not  of  heavy  enough  con- 
struction for  severe  traffic,  would  be  sufficient  to  serve  a  sparsely 
settled  territory  admirably  and  which  could  be  made  to  pay  be- 
cause of  the  low  investment.  The  trend  of  electric  railway  build- 
ing has  undoubtedly  been  toward  larger  and  more  costly  roads 
rather  than  in  the  other  direction,  but  it  is  well  not  to  lose  sight  of 
the  possibilities  of  the  small  roads.  It  should  be  a  matter  of  the 
greatest  interest  and  importance  not  only  to  those  directly  inter- 
ested in  the  street  railway  business,  but  to  rural  communities  in 
general,  to  know  just  how  far  electric  railway  operation  on  the 
small  scale  mentioned  can  be  carried  into  country  districts  with 
profit.  That  question  has  been  settled  so  far  as  steam  road  op- 
eration is  concerned,  and  it  has  been  generally  assumed  among 
engineers  that  for  a  very  small  traffic  through  agricultural  regions 
steam  roads  can  be  made  to  pay  where  an  electric  road  could  not. 
While  this  is  undoubtedly  true  in  some  cases,  there  are  certainly 
plenty  of  others  where  there  is  at  least  room  for  experiment 
whether  a  profitable  electric  road  could  not  be  constructed  along 
the  most  economical  lines,  giving  a  tolerably  frequent  service  and 
obtaining  power  from  neighboring  electric  light  stations,  possibly 
with  the  aid  of  a  storage  battery.  It  is  a  question  yet  to  be  answered 
whether  a  rural  electric  railway  of  this  kind  would  not  create  a 
traffic  between  a  rural  community  and  its  nearest  large  town 
which  could  not  by  any  means  be  obtained  by  a  steam  road,  with 
its  necessarily  infrequent  service  over  the  same  route.  To  give 
such  a  service,  present  ideas  as  to  proper  construction  and  opera- 
tion would  have  to  be  revolutionized  and  both  first  cost  and  op- 
erating expense  would  have  to  be  scaled  down  to  the  lowest  point, 
but  this  need  not  necessarily  be  bad  engineering  for  such  a  prop- 
osition, because  very  light  traffic  justifies  very  economical  meth- 
ods in  operation  and  construction. 

The  experience  of  the  independent  telephone  industry  may  shed 
some  light  on  this  subject.  In  that  business  farmers'  telephone 
lines  have  been  constructed  and  maintained  by  the  users  them- 
selves where  formerly  it  was  thought  that  telephone  service  was 
impracticable.  The  construction  is  cheap  in  many  cases,  to  be 
sure,  and  the  farmers  do  much  of  the  work  of  construction  and 
maintenance  themselves.  The  lines  are  not  as  reliable  as  the 
magnificent  long-distance  circuits  of  the  large  telephone  com- 
panies, but  they  serve  very  well  their  purpose  of  furnishing  the 
farmers  a  means  of  communication  with  town.  May  it  not  be 
that  before  long  we  will  see  electric  roads  serving  similar  rural 
communities  and  built  with  the  co-operation  of  the  farmers  them- 
selves? There  should,  of  course,  be  some  level-headed  electric 
railway  man  to  supervise  such  an  enterprise.  Under  his  direction 
a  large  part  of  the  work  of  grading  and  track  laying  could  be 
done  by  farmers  interested  in  the  construction  of  the  road  who 
could  be  given  stock  in  the  company  in  exchange  for  their  serv- 
ices, leaving  only  the  purchase  of  material  for  outside  capital  to 
take  care  of,  and  in  many  cases  a  large  part  of  this  latter  sum 
would  be  subscribed  by  business  men  and  shippers  in  the  principal 
town  terminus,  who  would  also  be  interested  in  the  construction 
of  such  a  road.  From  the  local  support  which  would  thus  be 
obtained,  and  with  a  level-headed  business  man  and  engineer  at 
the  head  of  affairs  in  an  advisory  capacity,  there  would  be  a  good 
chance  for  success  if  the  population  served  was  at  all  sufficient  to 
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support  a  road.  The  value  of  the  farm  land  within  reach  of  such 
a  road  could  not  fail  to  be  greatly  increased  on  account  of  the 
connection  with  town,  and  this,  too,  ought  to  prove  a  powerful 
influence  in  encouraging  the  building  of  such  roads.  However, 
as  said  before,  there  is  need  of  more  light  on  the  question  of  how 
much  business  can  be  obtained  from  a  rural  territory  before  any 
predictions  can  be  made  as  to  how  far  such  building  will  be 
carried  on. 

Louisiana  Passes  a  "  Jim  Crow  "  Bill 

Following  the  example  of  Virginia,  the  Louisiana  Legislature 
on  June  21  passed  the  "Jim  Crow"  bill  affecting  street  railway 
companies  of  the  State.  This  measure  is  known  as  the  Wilson 
separate-car  bill  and  requires  the  street  railway  companies  to  pro- 
vide separate  cars  or  separate  accommodations  on  their  cars  for 
negroes.  The  bill  passed  the  Senate  with  only  one  dissenting  vote. 
The  law  had  already  passed  the  House,  and  the  street  railway 
companies  have  signified  their  willingness  to  comply  with  its 
provisions. 

New  York  Central's  Terminal  Plans 

Mr.  Arnold's  Institute  paper  describing  the  investigation  con- 
ducted by  him  for  the  New  York  Central  Railroad  Company,  with 
a  view  to  changing  the  motive  power  at  the  terminus  in  this  city, 
is  a  valuable  contribution  on  the  availability  of  electricity  for 
heavy  railroad  work.  It  is  true  that  the  question  was  merely  one 
of  the  substitution  of  electricity  for  steam  upon  the  terminal  sys- 
tem, which  is  entirely  different  both  in  scope  and  character  from 
undertaking  the  complete  equipment  of  a  steam  railroad  system; 
but  in  this  case,  at  least,  the  problem  was  much  more  intricate 
than  would  be  one  of  ordinary  railroading  and  was  much  more  un- 
favorable than  would,  be  the  larger  one  of  the  introduction  of  a 
complete  electric  railway  system.  The  conditions  were  about  as 
unfavorable  for  electricity  as  any  that  could  be  found  within  the 
scope  of  railroad  engineering,  and  in  addition  to  this  the  con- 
servative attitude  of  Mr.  Arnold  throughout  this  investigation 
precluded  the  possibility  of  any  advantage  being  given  to  elec- 
tricity in  comparison  with  steam;  on  the  contrary,  it  may  be 
safely  said  that  the  opponents  of  electric  traction  could  not  ask 
for  a  more  severe  and  exacting  ordeal  than  that  to  which  Mr. 
Arnold  subjected  the  electrical  equipment  during  the  comparative 
tests.  In  the  face  of  these  facts  it  is  really  surprising,  and,  of 
course,  highly  gratifying,  that  electricity  was  able  to  show  any 
economical  advantage  whatever  over  steam;  yet  Mr.  Arnold's 
report,  taking  into  consideration  all  the  operating  expenses  and 
fixed  charges,  shows  a  slight  saving  amounting  to  2  per  cent  01 
the  total  cost  per  locomotive  mile  in  favor  of  the  electric  system. 
Under  the  circumstances  it  is  only  reasonable  to  expect  that  much 
more  favorable  results  will  be  obtained  in  actual  commercial  op- 
eration than  those  recorded  in  this  investigation,  for  it  is  admit- 
ted that  no  such  combination  of  unfavorable  circumstances  as 
those  under  which  the  electrical  tests  were  made  would  be  found 
in  any  modern  railroad  system;  We  should  not  lose  sight  of  the 
fact  either  that  it  was  not  the  aim  of  the  company  nor  of  its  engi- 
neer to  select  the  cheapest  method  for  this  work,  but  rather  to  de- 
termine the  best  practical  plan  for  eliminating  the  dangers  attend- 
ing the  employment  of  steam  locomotives  which  considerations 
of  public  safety  required  to  be  abandoned. 

The  problem,  therefore,  that  confronted  Mr.  Arnold  was  how 
best  to  accomplish  this  change.  The  investigation  embraced  the 
entire  question  of  the  substitution  of  electricity  for  steam  locomo- 
tives, and  the  cost  of  the  several  methods  was  worked  out  for  all 
the  conditions  which  it  was  deemed  would  materially  affect  the 
result  and  which  ought  to  be  considered.  The  tabulated  results 
of  these  investigations  cover  the  cost  of  operating  the  proposed 
system  in  twelve  different  ways,  beginning  with  the  plan  of  estab- 
lishing a  single  direct-current  power  station  at  the  center  of  the 
system  and  near  the  tracks  with  no  storage  batteries  whatever  and 


employing  a  600-volt  working  conductor.  Several  modifications 
of  this  system,  an  alternating-current  plan,  a  combination  of 
alternating-current  and  direct-current  power  stations  and  an  ar- 
rangement of  batteries  on  locomotives  charged  from  working 
conductors,  were  all  considered  and  finally  discarded  for  one 
which  provided  for  the  establishment  of  a  power  station  for  gen- 
erating alternating  and  direct  current  at  the  Harlem  River  near 
one  end  of  the  line,  with  a  sub-station  near  the  other  end,  and 
batteries  in  both  stations.  The  last-mentioned  system  is  about 
10  per  cent  less  economical  than  the  simple  600-volt  distribution 
provided  for  in  the  first  plan,  but  it  has  a  greater  factor  of  safety 
and  is  entirely  practical  in  every  particular,  whereas  the  first 
plan  called  for  a  power  station  at  a  point  where  it  would  prob- 
ably be  difficult  to  establish  and  maintain  it.  Taking  everything 
into  consideration,  there  is  no  doubt  that  the  recommendations  of 
Mr.  Arnold  in  favor  of  the  last  plan  will  be  generally  approved 
by  those  who  are  experienced  in  this  line  and  especially  familiar 
with  the  exacting  requirements  of  this  service. 

We  have  only  attempted  to  touch  incidentally  upon  some  of  the 
important  features  which  are  very  thoroughly  covered  in  Mr.  Ar- 
nold's paper,  and  we  recommend  a  careful  study  of  the  report  as 
presented  elsewhere  in  this  issue  to  all  who  are  interested  in  this 
subject. 

Burning  Oil  in  Power  Plants 

Those  who  have  had  the  most  experience  with  fuel  oil  are  gen- 
erally conservative  in  their  claims,  even  though  they  may  be  con- 
sistent advocates  of  it,  for  they  recognize  that  there  are  many  fea- 
tures about  an  installation  for  this  purpose  that  require  constant  at- 
tention. Many  investigators  are  misled  by  the  apparent  simplicity 
of  the  equipment.  It  is  easy  enough  to  convert  a  furnace  from 
coal  to  oil,  but  it  is  just  as  easy  to  return  to  the  old  method,  and 
those  whose  expectations  have  been  raised  too  high  are  liable  to 
do  this  if  they  accept  the  statement  of  "oil  boomers"  and  intrust 
the  plant  to  inexperienced  hands  at  the  start.  To  secure  satis- 
factory results  it  is  necessary  to  exercise  considerable  care,  first 
of  all,  in  the  designing  and  building  of  the  plant  and  then  in  prop- 
erly operating  it.  An  essential  feature  is  that  the  oil  must  flow 
to  the  burners  at  a  steady  pressure,  otherwise  the  fires  will  be  put 
out,  and  besides  the  annoyance  and  loss  resulting  from  this  there 
is  great  danger  of  explosion.  Experience  has  shown  that  when 
the  flow  of  oil  at  the  burners  is  unsteady  the  strain  is  likely  to 
blow  the  flame  out  or  more  oil  will  come  through  the  burner  than 
can  be  properly  atomized  and  the  fire  will  smoke  badly,  filling  the 
tubes  with  a  soot  that  is  harder  to  remove  than  that  produced  by 
ccal.  Moreover,  the  oil  that  is  not  atomized  will  flow  away  and 
be  lost.  There  is  always  a  liability,  too,  that  the  oil  that  runs 
into  the  pit  at  such  times  may  cause  a  serious  explosion.  This  is 
recognized  by  the  best  authorities  on  the  subject,  and  they  are 
trying  to  impress  it  upon  others  who  are  less  experienced,  and, 
possibly  because  of  this  fact,  more  radical  in  their  views.  In  one 
electrical  plant  which  was  installed  by  experienced  engineers  and 
discussed  at  a  recent  convention  the  boilers  were  provided  with 
peep-holes  in  the  back  to  enable  the  attendant  to  see  the  condition 
of  his  fire.  Care  was  taken  to  watch  the  fires  very  closely,  and 
in  case  they  went  out  for  any  reason  to  shut  off  the  oil  imme- 
diately, as  the  gas  from  the  oil,  combined  with  air  in  certain 
proportions,  was  found  to  be  very  explosive.  It  was  pointed  out 
that  cases  of  this  kind  have  been  known  where  explosions  oc- 
curred which  took  the  damper  up  the  chimney  and  blew  out  the 
front  of  the  boiler.  Yet  we  are  frequently  told  that  absolutely  no 
attention  is  required  for  oil-burning  apparatus  and  that  the  sim- 
plicity of  the  arrangement  makes  it  possible  for  anyone  to  equip 
a  plant  of  this  kind.  Such  a  policy  is  bound  to  react,  and  the  con- 
sequences cannot  be  evaded  where  it  is  persisted  in.  As  long  as 
the  oil  men  withhold  important  information  of  this  kind  they 
cannot  hope  to  enjoy  the  confidence  of  the  men  responsible  for  the 
successful  operation  of  important  power  plants. 
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Mineola,  Hempstead  and  Freeport  Traction  Company 

About  a  month  ago  the  Mineola,  Hempstead  &  Freeport  Traction 
Company  opened  its  system  of  traction  lines  on  Long  Island,  and 
already  the  original  estimates  of  traffic  have  been  greatly  exceeded. 
The  promoters  of  the  road  met  with  considerable  opposition,  both 
from  residents  in  the  section  affected  and  from  the  steam  railroad 
lines  serving  the  district.  But  the  electric  road  won,  and  it  has  now 
constructed  between  Mineola  and  Hempstead,  and  between  Free- 
port  and  Hempstead  one  of  the  best-equipped  short  interurban  lines 
in  the  country.  Extensive  additions  are  already  under  way  in  the 
shape  of  a  io-mile  connection  between  Hempstead  and  Jamaica, 
where  the  track  is  now  being  laid.  The  present  route  of  the  road, 
which  is  about  8^4  miles  in  length,  follows  the  country  turnpikes 
and  roads,  but  some  of  the  contemplated  extensions  may  be  built 
on  the  company's  own  right  of  way.  The  part  of  the  system  which 
is  completed  runs  from  Mineola  on  the  north,  through  Garden 
City  to  Hempstead,  a  distance  of  about  3  miles,  and  from  Hemp- 
stead south  to  the  town  of  Freeport,  through  which  it  passes  to 
the  southern  boundary.  The  accompanying  map  shows  in  heavy 
lines  the  section  now  being  operated,  and  in  dotted  lines  the  con- 
nection between  Hempstead  and  Jamaica ;  the  portion  between 
Hempstead  and  Queens  being  nearly  completed,  and  that  between 
Queens  and  Jamaica  having  been  tentatively  decided  upon. 

This  section  of  country  is  extremely  level,  so  that  there  are 
practically  no  grades  of  any  importance  on  the  entire  system.  The 
track  construction  consists  of  yellow  pine  ties,  2  ft.,  center  to 
center,  on  which  are  laid  7-in.  tram-head  girder  rails,  weighing 
80  lbs.  per  yard.  The  rails  are  cut  in  60-ft.  lengths,  and  are  sup- 
ported by  rail  braces,  making  the  track  work  thoroughly  reliable. 
The  rails  are  connected  by  ordinary  fish-plates,  and  protected  bomls 
are  used. 

The  overhead  material  is  furnished  by  the  Ohio  Brass  Company, 
and  consists  of  a  double  trolley  wire  supported  both  by  span  wires 
and  side  pole  and  brackets;  000  grooved  trolley  wire  is  used.  The 
double  trolley  wire  gives  sufficient  feeder  capacity  for  the  Mineola 
branch,  but  for  the  Freeport  branch  there  is  a  single  0000  feed  wire 


in  the  vicinity  of  the  railroad  tracks,  the  current  will  not  be 
interrupted  and  the  car  can  be  taken  safely  across.  Another  inter- 
esting feature  of  the  overhead  work  is  an  overhead  switch,  by 
means  of  which  the  two  trolley  wires  are  brought  together  at  a  Y, 
which  makes  the  trolley  pole  take  the  correct  wire  without  atten- 
tion from  the  motorman.    This  switch  is  placed  a  few  rods  from 


STORAGE  BATTERY  AUXILIARY 

the  angle  of  the  Y.  On  one  side  of  the  switch  the  two  trolley  wires 
are  separated  to  the  standard  distance,  and  on  the  other  they  are 
brought  close  toge'ther  or  a  single  wire  is  used.  The  switch  has  a 
spring  tongue,  and  a  trolley  wheel  approaching  the  switch  from  the 
Y  will  be  thrown  by  this  tongue  to  the  right-hand  wire,  but  when 
going  in  the  opposite  direction  the  tongue  is  forced  over  and  the 


ROTARY  CONVERTER  AND  BOOSTER  IN  HEMPSTEAD  SUB-STATION 


to  a  point  about  half-way  between  Hempstead  and  Freeport.  An 
interesting  feature  of  the  overhead  construction  is  the  method  of 
crossing  steam  railroad  tracks.  In  order  to  lessen  the  danger  of  a 
car  being  stalled  on  a  grade  crossing,  the  State  Board  of  Railroad 
Commissioners  approved  the  overhead  trough  construction  shown 
in  the  accompanying  engraving.  This  consists  of  a  sheet-copper 
inverted  trough,  backed  by  iron  brackets,  through  the  tops  of  which 
pass  the  bolts  for  the  two  lines  of  trolley  ears.  The  entire  trough, 
which  is  insulated  by  the  type  of  span  insulators  shown  in  the 
cut,  is  alive,  and  should  the  trolley  wheel  jump  from  the  wire  while 


wheel  passes  the  switch  to  the  single  wire  beyond.  At  the  angles  of 
the  Y  ordinary  overhead  switches  are  used.  These  spring-tongue 
switches  are  manufactured  by  A.  F.  Bartlett,  of  Saginaw, 
Mich. 

The  power  for  the  line  is  supplied  by  a  sub-station  at  Hemp- 
stead, which  receives  alternating  current  from  the  Roslyn  Light 
&  Power  Company's  plant  at  Roslyn.  This  plant  was  originally 
built  for  supplying  a  few  of  the  handsome  private  residences  which 
abound  in  this  locality,  but  its  territory  has  been  greatly  extended 
and  it  furnishes  light  and  power  for  a  number  of  adjoining  towns. 
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The  sub-station  used  by  the  railway  also  contains  transformers  for 
both  constant  current  and  constant  voltage,  supply  circuits 
used  for  street  arc  and  residential  incandescent  lighting  respec- 
tively. The  transmission  is  three-phase  at  6600  volts  and  60  cycles. 
Three-phase,  stationary,  step-down  transformers  in  the  sub-sta- 
tion reduce  this  voltage  directly  to  the  require- 
ments of  the  rotary  converters.  At  present 
there  is  but  one  Westinghouse  rotary  of  200 
kw  capacity,  but  an  additional  unit  will  prob- 
ably soon  be  installed.  This  plant  is  another 
example  of  the  successful  operation  of  rotary 
converters  on  60-cycle  circuits.  The  rotary  is 
started  by  means  of  a  Type  C  Westinghouse 
induction  motor,  mounted  at  one  end  of  the 
shaft.  The  line  voltage  at  the  sub-station  is 
550  volts,  and  uniform  load  on  the  rotary  con- 
verter is  assured  by  the  use  of  a  storage  battery 
and  booster.  The  storage  battery  is  placed  in 
a  room  immediately  behind  the  converter 
room  and  contains  270  cells  of  chloride  ac- 
cumulators of  thirteen  Type  F  plates,  made  by 
the  Electric  Storage  Battery  Company,  of 
Philadelphia.  These  cells  are  mounted  on 
insulated  sand  trays,  resting  on  the  usual  type 
of  battery  racks,  and  the  lead  straps  which 
form  the  connection  are  brazed  together. 
There  is  no  room  for  more  plates  in  the  cells, 
and,  as  seen  by  the  accompanying  view  of  the 
interior  of  the  battery  room,  there  is  no  ac- 
commodation, for  mo-e  cells  on  the  floor,  but 
the  capacity  may  be  doubled  by  a  second  series 
immediately  over  those  now  in  use.  The  bat- 
tery is  capable  of  discharging  on  full  charge 
at  the  rate  of  120  amps.  The  booster  which 
regulates  the  charge  and  discharge  of  the  bat- 
tery is  a  motor  generator  built  by  the  Western 
Electric  Company,  and  is  situated  near  the  ro- 
tary converter,  as  shown  in  one  of  the  views. 
The  output  of  the  booster  is  300  amps,  at  60 
volts.  The  switchboards  are  of  blue  Vermont 
marble  equipped  with  the  usual  apparatus  for  a 
station  of  this  kind,  most  of  which  was  fur- 
nished by  the  Westinghouse  Electric  &  Manu- 
facturing Company. 

The    consulting   engineer   for   the  Roslyn 
Electric  Light  Company  is  C.  O.  Mailloux.  of  New  York.  Mr. 
Mailloux  has  recently  contracted  with  Westinghouse,  Church, 
Kerr  &  Company  for  two  400-hp  Westinghouse  steam  turbines 


for  installation  in  this  plant.  It  will  be  some  months,  however, 
before  they  will  be  delivered,  but  temporary  engines  and  genera- 
tors are  being  put  in,  and  as  soon  as  they  are  running  the  rotary 
sub-station  of  the  Mineola,  Hempstead  &  Freeport  Traction 
Company  can  be  considerably  increased  in  capacity,  probably  by 


TRANSFORMER  EQUIPMENT 

the  addition  as  a  second  200-kw  machine.  Included  in  the  sub- 
station building  is  a  well-equipped  repair  shop,  where  the  cars 
may  be  inspected  and  motors  and  trucks  attended  to  if  out  of 
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order.  The  room  is  well  lighted  and  ventilated  and  is  equipped 
with  drill-press,  lathe,  grindstone  and  other  tools,  driven  by  a  line 
shaft  belted  to  an  induction  motor  operated  on  the  lighting  cir- 
cuit. The  power  for  the  machine  shop  is  therefore  en- 
tirely distinct  from  the  railway  circuit,  and  the  shop  can  be  run 
after  the  rotary  has  been  shut  down,  either  in  case  of  accident  to  the 


FIRST  CAR  OPERATED  OVER  THE  ROAD 

rotary  or  its  auxiliary  apparatus,  or  while  the  car  service  is  sus- 
pended during  the  night.  The  sloping  character  of  the  ground  has 
given  an  opportunity  for  constructing  a  track  pit  of  somewhat  novel 
design.  The  tracks  entering  the  shop  are  about  4  ft.  above  the 
floor.  They  run  along  the  side  of  the  wall,  and  the  rail  nearest  the 
center  of  the  room  is  supported  by  a  wooden  stringer  resting  on 
brick  piers.  When  a  car  is  in  the  house,  therefore,  access  can  be  had 
to  it  from  underneath  with  considerable  ease.  The  master  mechanic 
has  designed  a  simple  and  efficient  hoist  for  lowering  the  motors 
into  the  pit,  and  handling  other  heavy  work.    This  hoist  consists  of 


soon  to  be  doubled  by  an  increase  of  four  cars  of  the  same  type 
made  by  the  John  Stephenson  Company,  of  Elizabeth,  N.  J.  The 
cars  seat  forty-four  passengers,  the  arrangement  of  the  seats  being 
similar  to  that  adopted  by  the  Worcester  (Mass.)  Consolidated 
road.  The  seats  at  each  end  are  longitudinal  and  hold  four  pas- 
sengers each,  and  in  the  center  of  the  car  there  are  cross  seats  of 
the  walk-over  pattern.  The  seats  were  made 
by  the  Heywood  Bros.  &  Wakefield  Company, 
of  Wakefield,  Mass.,  and  are  covered  with  red 
plush,  with  polished  grab  handles  at  the  corners 
of  the  backs  of  the  cross  seats. 

There  are  but  few  turnouts  necessary,  on  ac- 
count of  the  shortness  of  the  road;  at  each  turn- 
out, however,  telephones  are  installed  so  that 
the  position  of  the  cars  are  at  all  times  known 
to  the  superintendent.  A  switchboard  is  to  be 
placed  in  the  main  office  at  Hempstead,  and  as 
the  road  is  increased  in  size  a  most  complete 
system  will  be  installed.  The  telephone  ap- 
paratus is  furnished  by  the  Garl  Electric  Com- 
pany, of  Akron,  Ohio.  At  all  grade  crossings 
where  the  electric  lines  cross  steam  roads  there 
are  placed  safety  derailing  switches  made  by 
the  New  York  Switch  &  Crossing  Company. 
These  derailing  switches  are  operated  electri- 
cally from  boxes  on  the  other  side  of  the  track, 
so  that  the  conductor  must  cross  the  track  in 
order  to  set  the  switch  for  the  advance  of  his 
car.  In  this  way  it  is  absolutely  certain  that  the 
car  stops  before  reaching  the  railroad  crossing, 
and  the  conductor  is  compelled  to  place  himself 
in  a  position  where  he  has  a  full  view  of  the 
steam  track  and  cannot  fail  to  observe  approach- 
ing trains.  The  switch-boxes  are  opened  by  a 
key  carried  by  the  conductor. 

The  schedule  now  being  operated  has  a  40- 
minute  headway,  but  this  is  increased  on  holi- 
days and  other  times  of  especially  heavy  traffic.  The  road  is  con- 
siderably handicapped  from  lack  of  power,  and  until  the  exten- 
sions in  the  stations  referred  to  have  been  completed  it  will  be 
impossible  greatly  to  increase  the  service.  However,  the 
company  is  giving  its  patrons  a  very  satisfactory  schedule 
at  present,  and  the  towns  served  are  very  well  pleased  with  their 
new  traction  system.  The  road  was  built  by  the  Cleveland  Con- 
struction Company,  of  Akron,  Ohio.  The  president  of  the  road, 
John  E.  Ensign,  was  formerly  a  resident  of  Cleveland,  and  it  has 
been   under  his   direction   that  the  road  has   been  constructed. 


INTERIOR  OF  CAR 


REPAIR  SHOP  WITH  CAR  IN  POSITION  FOR  INSPECTION 


an  ordinary  lifting  jack  supporting  a  platform,  the  whole  being 
placed  on  a  small  four-wheeled  truck  which  can  be  moved  around 
with  ease  under  the  car  and  out  between  the  piers.  The  plot  of 
ground  upon  which  the  sub-station  is  built  is  of  considerable  ex- 
tent, and  ample  provision  has  therefore  been  made  for  future  addi- 
tions to  the  plant. 

The  rolling  stock  at  present  consists  of  four  handsome  double- 
truck  cars,  built  by  the  Wason  Manufacturing  Company,  of  Spring- 
field,  Mass.  The  trucks  for  these  cars  were  furnished  by  the  Peck- 
ham  Manufacturing  Company,  of  New  York,  and  are  specially 
adapted  to  high-speed  interurban  service.    The  car  equipment  is 


The  electrician  and  master  mechanic,  C.  P.  Orth,  is  an  old  Cleveland 
Construction  Company  man.  Frank  E.  Bradley,  formerly  with  the 
Albany  &  Hudson  road,  has  had  entire  charge  of  track  construc- 
tion. ■  ■ 

New  Traction  Project  at  Buenos  Ay  res 

Varela  Cuneo  &  Company,  of  Buenos  Ayres,  Argentine  Re- 
public, are  expected  to  decide  by  July  31  as  to  the  construction  of 
a  new  electric  traction  system  from  Rivadana,  located  on  the 
outskirts  of  Buenos  Ayres,  going  to  the  Tigre  and  passing 
through  all  the  northern  suburbs. 
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Chicago  Subway  Projects 

The  first  definite  proposition  to  build  subways  for  street  railway 
lines  in  the  downtown  district  of  Chicago  that  has  yet  been  offered 
was  made  by  ex-Mayor  Washburne  and  William  A.  Alexander, 
of  the  George  A.  Fuller  Company,  at  the  meeting  of  the  Chicago 
City  Council  June  18,  when  an  ordinance  was  introduced  by  Alder- 
man Menwigen,  accompanied  by  the  following  argument  ad- 
dressed to  the  Mayor  and  council  by  Messrs.  Washburne  and 
Alexander: 

The  greatest  municipal  evil  is  the  congestion  of  public  utilities  in  that  por- 
tion of  the  south  division  of  the  city  of  Chicago  which  lies  north  of  Twelfth 
Street. 

The  greatest  need  of  the  city  of  Chicago  is  money.  Had  the  city  of  Chi- 
cago the  necessary  money  it  would  relieve  this  congestion  by  building  tunnels 
underneath  the  city's  streets,  and  require  all  electric  light  wires,  gas  pipes, 
sewer  pipes,  water  pipes,  telephone  lines,  and  street  railroad  tracks  to  be  laid 
therein,  and  would  charge  therefor  a  rental  or  fee  that  would  not  only  pay 
the  interest  on  the  money  invested  and  create  a  sinking  fund,  but  would 
furnish  the  city  with  revenue  to  meet  its  constantly  increasing  necessities. 
But  the  city  of  Chicago  has  not  and  cannot  raise  the  money  so  to  do,  for  the 


OVERHEAD  CONSTRUCTION,  SHOWING    INVERTED  TROUGH  AT 
RAILROAD  CROSSING 

constitution  of  this  State  prohibits  any  municipality  from  becoming  indebted 
in  any  manner,  or  for  any  purpose  to  an  amount,  including  existing  indebted- 
ness, in  the  aggregate  exceeding  5  per  centum  on  the  value  of  the  taxable 
property  therein,  to  be  ascertained  by  the  last  assessment  for  State  and  county 
taxes  previous  to  the  incurring  of  such  indebtedness. 

The  ordinance  which  we  offer  you  does  not  interfere  with  the  adoption  of  the 
constitutional  amendment,  and  does  not  preclude  the  city  from  deriving  the 
benefit  thereof;  but  on  the  contrary  is  an  incentive  to,  and  directly  promotes 
the  same,  and  in  the  interim,  by  the  enterprise  of  private  citizens,  gives  the 
city  of  Chicago  that  which  the  city  would  do  were  it  financially  and  legally 
able  to  do  so. 

Within  the  time  reasonably  necessary  to  secure  uses  of  the  subway  the  city 
of  Chicago  will  be  in  receipt  of  3  per  cent  of  the  gross  receipts  obtained  by 
the  owners  of  such  system  for  the  use  thereof.  Within  five  years-  thereafter 
the  city  of  Chicago  shall  receive  annually  5  per  cent  of  such  gross  receipts. 
Within  fifteen  years  from  the  date  of  the  acceptance  of  the  ordinance  the 
city  of  Chicago  will  have  the  right  to  acquire  all  the  rights  of  their  owners 
in  said  subways,  tunnels,  and  underground  conduits,  upon  paying  the  owners 
thereof  the  original  cost  of  said  work  and  the  extensions,  and  10  per  cent 
thereon  for  builders'  profit.  Every  ten  years  thereafter  the  city  of  Chicago  has 
the  like  privilege. 

The  ordinance  as  presented  gives  these  two  gentlemen  and  their 
successors  the  right  to  use  the  subway  for  transportation  of  pas- 
sengers, packages,  mails,  baggage,  freight  and  for  conduit  for 
heat  and  electric  current,  and  gives  the  right  to  sublet  space  within 
the  conduits.  It  provides  that  no  part  of  the  subway  shall  be  laid 
more  than  26  ft.  below  the  surface  of  the  street  except  for  going 
under  trie  Chicago  River;  all  plans  to  be  approved  by  the  commis- 
sioner of  public  works.  It  is  agreed  that  the  applicants  should 
reconstruct  and  rebuild  the  water  and  sewer  systems  within  the 
district  bounded  by  the  river  on  the  north  and  west,  Twelfth  Street 
on  the  south  and  the  lake  on  the  east.  This  is  practically  the  en- 
tire downtown  district  of  Chicago.  The  promoters  agree  to  have 
at  least  5  miles  of  the  subway  completed  within  four  years  upon 
the  acceptance  of  the  ordinance.  The  compensation  to  the  city 
for  the  first  ten  years  is  to  be  3  per  cent  of  the  gross  receipts  and 
5  per  cent  after  that.  The  city  has  the  right  to  purchase  the  sub- 
ways at  any  time  after  fifteen  years  by  paying  the  actual  cost  of 
construction  of  such  subways  from  the  beginning  until  the  time 
when  the  transfer  is  made,  plus  10  per  cent.   The  gentlemen  ap- 


plying for  the  ordinance  claim  to  have  $40,000,000  at  command 
for  the  construction  of  this  system  of  subways. 


The  Illinois  Telephone  &  Telegraph  Company  is  at  the  present 
time  building  a  deep  tunnel  in  the  same  district,  through  which  it 
proposes  to  run  telephone  cables  and  also  to  carrymail  and  freight. 
In  view  of  the  possible  desire  of  the  city  to  build  or  allow  to  be 
built  a  subway  close  to  the  street  surface  B.  J.  Arnold,  the  city's 
expert  engineer,  recently  appointed  to  investigate  local  trans- 
portation problems,  was  asked  to  make  a  report  on  whether  there 
would  be  any  interference  between  the  Illinois  Telephone  &  Tele- 
graph Company's  tunnels  and  any  subways  that  might  be  built 
for  street  railway  purposes.    Mr.  Arnold  said  in  part:  . 

If  a  single  story,  curb  to  curb,  subway,  with  grade  crossings,  should  ulti- 
mately be  found  to  be  advisable,  the  tunnels  of  the  Illinois  Telephone  &  Tele- 
graph -Company  are  low  enough  not  to  interfere.  If  it  should  oe  decided 
that  the  grade  crossings  must  be  eliminated  in  the  future  subway,  there  would 
be  points  where  the  subway  would  interfere  with  the  tunnels. 

Since  action  on  the  ordinance  is  being  urged  by  the  company  on  the  ground 
that  it  may  not  be  delayed  in  its  construction  work,  and  since  it  is  impractic- 


VIEW  OF  TROLLEY  LINE,  SHOWING  OVERHEAD  SWITCH  WITH 
TONGUE  IN  DISTANCE 

able  to  locate  the  points  of  intersection  of  the  future  subways  and  the 
tunnels,  the  only  way  to  protect  the  interests  of  the  city  is  to  provide  in  it 
for  depressing  or  elevating  the  tunnels  of  the  Illinois  Telephone  &  Telegraph 
Company  at  such  points  as  may  eventually  be  found  necessary  for  the  proper 
construction  of  the  future  subway  or  subways. 

The  cost  of  whatever  changes  may  be  made  necessary  should  be  divided 
between  the  company  and  the  municipality,  or  such  company  as  the  munici- 
pality may  hereafter  authorize  to  build  a  subway. 

The  Illinois  Telephone  &  Telegraph  Company  is  asking  for  a 
revision  of  some  of  its  ordinances,  hence  the  question  arose  as  to 
whether  its  tunnels  were  deep  enough  not  to  interfere  with  other 
possible  underground  work. 



Efforts  to  Extend  the  Chicago  Union  Elevated  Loop 

Property  owners  having  real  estate  located  south  of  the  present 
Union  Elevated  loop  of  Chicago  met  at  the  Grand  Pacific  Hotel 
in  that  city  June  17  and  formed  an  association  to  secure  an  ex- 
tension of  the  Union  Elevated  loop  as  far  south  as  either  Twelfth 
Street  or  Polk  Street.   The  following  resolutions  were  adopted: 

Whereas,  The  elevated  loop  at  present  located  is  utterly  inadequate  to  meet 
the  requirements  of  the  people  of  this  city  and  also  seriously  retards  the 
growth  and  development  of  its  business  portion. 

Whereas,  These  objections  can  be  removed  only  by  a  material  enlargement 
of  the  loop  and  the  removal  several  blocks  southward  of  that  part  of  the  loop 
which  is  now  in  Van  Buren  Street, 

Resolved  by  this  meeting.  That  a  committee  of  seven  owners  of  real  estate 
located  in  the  south  division,  south  of  Van  Buren  Street  and  north  of 
Twelfth,  be  appointed  by  the  chairman  with  full  power  and  authority  to  inves- 
tigate, agitate  and  take  such  measures  as  in  their  judgment  shall  meet  the 
emergency;  and, 

Resolved,  That  the  committee  be  given  power  to  change  and  enlarge  its 
membership  and  to  appoint  such  experts  and  assistants  as  it  may  deem  appro- 
priate. Said  committee,  however,  to  have  no  power  to  incur  any  expense 
except  to  the  extent  that  may  hereafter  be  agreed  upon  in  writing  by  the  vari- 
ous property  owners. 

Chicago's  business  district  which  is  bounded  by  the  loop  is  con- 
stantly crowding  the  business  center  farther  south,  and  the  ex- 
tension of  the  loop  southward  would  appear  to  be  the  most  nat- 
ural solution  of  the  problem. 
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Electro-Pneumatic  Railway  System  * 


BY    13ION    J.  ARNOLD 


During  the  last  three  years  I  have  earnestly  advocated  the  use 
of  the  alternating-current  motor  for  certain  classes  of  railway 
work,  and  have  often  been  asked  by  my  friends  why  I  believed  so 
thoroughly  in  the  alternating-current  motor,  and  have  been  ques- 
tioned rather  closely  at  times  for  particulars  regarding  a  certain 
system  which  I  have  been  working  upon. 

I  wish  to  state  that  long  before  I  had  any  fixed  ideas  as  to  a 
system  of  my  own,  a  study  of  the  railway  question  from  an  engi- 
neering view  partially  convinced  me  of  the  necessity  of  the  ulti- 
mate abandonment  of  the  direct-current  motor  for  heavy  and  long 
distance  service,  due  to  the  low  working  voltage  that  it  was  neces- 
sarily limited  to,  the  resulting  heavy  investment  in  transmission 
lines  required  and  the  many  translations  between  the^power  sta- 
tion and  the  car  when  any  great  distance  was  involved. 

An  active  connection  with  the  development  and  construction  of 
electric  railways  in  this  country  impressed  me  with  the  correct- 
ness of  my  preconceived  ideas  to  such  an  extent  that  they  finally 
crystallized  into  a  system  of  electric  railway  construction  upon 
which  I  have  been  working  for  several  years,  and  to  which  I  have 
alluded  from  time  to  time  without  giving  to  those  not  interested 
with  me  any  definite  information  regarding  it,  for  reasons  well 
known  to  those  working  upon  new  devices. 

I  have  constructed  20  miles  of  road  for  this  system,  together 
with  the  necessary  trucks  and  motor  equipments,  and  as  I  am 
reasonably  sure  of  the  interest  you  will  take  in  this  system  I  feel 
warranted  in  presenting  it  to  this  Institute.  The  recent  discussion 
between  engineers  in  Europe  and  the  United  States  on  this  ques- 
tion has  added  interest  to  the  subject  at  present,  and  this  is  my 
reason  for  presenting  a  brief  description  of  my  system  ai  this 
meeting.  The  principles  underlying  the  system  I-  advocate  and 
which  I  call  an  electro-pneumatic  system  are  as  follows: 

First. — A  single-phase  or  multiphase  motor  mounted  directly 
upon  the  car,  designed  for  the  average  power  required  by  the  car 
and  running  continuously  at  a  constant  speed  and  a  constant  load, 
and  therefore  at  maximum  efficiency. 

Second. — Instead  of  stopping  and  starting  this  motor  an  I  dis- 
sipating the  energy  through  resistances,  as  is  customary  with  all 
other  systems  known  to  me,  I  control  the  speed  of  the  car  by 
retarding  or  accelerating  the  rotor  and  stator  of  the  motor  by 
means  of  compressed  air  and  in  such  a  manner  that  I  save  a  por- 
tion of  the  energy  which  is  ordinarily  dissipated  through  resist- 
ances and  store  it  to  assist  in  starting  the  car.  helping  over  grades, 
for  use  in  switching  purposes  and  for  operation  of  the  brakes. 

Third. — By  this  method  of  control  I  secure  an  infinite  number 
of  speeds  from  zero  to  the  maximum  speed  of  the  car,  which  may 
or  may  not  be  at  the  synchronous  speed  of  the  motor,  for  with 
the  air-controlling  mechanism  working  compressing,  the  speeds 
below  synchronism  are  maintained,  and  by  reversing  the  direction 
of  the  air  through  the  controller  speeds  above  synchronism  may 
be  attained  for  reasonable  distances..  This  feature  gives  to  the 
alternating-current  motor  the  element  absolutely  essential  for 
practical  railway  work,  for  it  permits  a  car  or  train  to  ascend  a 
grade  at  any  speed  with  the  motor  working  at  its  maximum 
efficiency  and  imparting  its  full  power  to  the  car.  When  descend- 
ing the  grade  the  motor  may  utilize  its  full  power  drawn  from  the 
line  in  compressing  air  or  it  may  be  used  to  compress  air  with  the 
stored  energy  of  the  train,  thereby  acting  as  a  brake. 

Fourth. — By  virtue  of  the  air-storage  feature  each  car  becomes 
an  independent  unit  and  capable,  in  case  of  loss  of  current  from 
the  line,  of  running  a  reasonable  distance  without  contact  with 
the  working  conductor  and  without  the  aid  of  storage  batteries. 
This  feature  will  enable  a  car  to  work  on  a  high-tension  trolley 
wire  or  active  conductor  over  private  right  of  way  and  allow  the 
active  conductor  to  be  stopped  where  the  private  right  of  way 
ceases  and  the  car  to  proceed  through  a  city  or  town  on  any 
tracks,  whether  electrically  equipped  or  not.  until  it  reaches  the 
outskirts  of  the  city  or  town,  where  it  can  take  up  the  working 
conductor  again  on  private  right  of  way.  This  feature  is  also 
valuable  in  switching  work,  for  each  car  being  independent  it  can 
leave  the  main  line  track  and  operate  over  switches  or  sidings 
without  complicating  the  yards  with  additional  overhead  or  third- 
rail  conductors,  thus  necessitating  through-line  conductors  over 
main-line  trades  only. 

Fifth. — Since  a  single-phase  motor  can  be  used  the  motors  can 
be  supplied  with  current  from  a  single  overhead  wire  or  third  rail 
and  with  a  single-rail  return  circuit,  thus  permitting  the  overhead 
constructions,  or  third-rail  constructions,  to  conform  to  the  Stand- 
Artrlress  delivered  before  the  American  Institute  of  Electrical  Engineers 
;it  ("neat  Harrington,  Mass.,  June  19,  1902. 


ard  of  to-day,  except  that  a  much  higher  working  voltage  can  be 
used  provided  the  insulation  is  taken  care  of.  Furthermore,  in 
steam  railway  work  this  system,  by  virtue  of  its  single-phase 
feature,  will  only  require  the  use  of  one  of  the  track  rails  for  the 
return  circuit,  thus  leaving  the  other  rail  for  the  use  of  the  signal 
system,  which,  up  to  the  present  time,  does  not  seem  to  have 
been  satisfactorily  solved  without  the  use  of  one  of  the  track  rails. 

Sixth. — Current  may  be  taken  from  the  working  conductor  at 
any  voltage  up  to  the  limit  of  the  insulation,  and  in  case  this  volt- 
age is  high  (I  am  building  my  line  for  15,000  volts)  a  static  trans- 
former will  be  carried  upon  each  car  and  the  pressure  reduced 
from  the  line  voltage  to  the  voltage  of  the  motor,  which  in  the 
case  under  construction  is  designed  for  200  volts.  Where  it  is 
unnecessary  to  utilize  so  high  a  line  pressure  the  motor  may  be 
designed  for  the  working  voltage  and  the  current  fed  directly  from 
the  working  conductor  into  the  motor,  thus  eliminating  the  static 
transformer.  When  a  high-voltage  working  conductor  and  static 
transformer  is  used,  and  it  is  thought  advisable  to  use  a  working 
conductor  through  cities  or  towns,  this  working  conductor  will 
be  supplied  with  energy  through  a  stationary  transformer  at  each 
city  limit,  thus  making  the  working  conductor  through  the  cities 
or  towns  safe. 

Seventh. — By  virtue  of  the  speed  of  the  motor  and  its  constant 
load,  either  when  the  car  is  in  motion  or  when  it  is  standing  still 
and  the  motor  is  compressing  air,  the  variable  load  now  custom- 
ary in  electric  railway  power  plants  is  eliminated  and  the  power 
station  works  at  practically  a  constant  load,  thereby  eliminating 
a  large  part  of  the  investment  at  present  necessary  in  power  sta- 
tion and  line  construction.  Furthermore,  by  virtue  of  the  air- 
storage  feature,  each  car,  in  the  particular  apparatus  I  have  de- 
signed, is  capable  at  any  time  when  current  is  on  the  working 
conductor  of  delivering  to  the  car  wheels  a  much  greater  torque 
in  proportion  to  the  capacity  of  the  motor  than  is  possible  with 
any  electrical  system  known  to-day. 

I  believe  that  by  the  adoption  of  this  system  the  following  re- 
sults will  be  accomplished: 

First. — The  entire  elimination  of  the  present  standard  system 
of  rotary  converter  sub-station  plant,  together  with  the  mainte 
nance  thereon  and  the  cost  of  the  necessary  attendants. 

Second. — It  would  absorb  and  render  available  for  useful  work 
in  starting,  or  otherwise,  a  large  percentage  of  the  energy  store 
in  the  moving  mass  which  under  the  present  methods  of  operation 
is  dissipated  at  the  brake  shoes. 

Third. — A  large  reduction  in  the  first  cost  of  electrically  equip- 
ping long-distance  railways,  thereby  making  it  feasible,  from  an 
engineering  and  business  standpoint,  to  equip  many  toads  which 
cannot  now  be  shown  to  be  advisable,  thus  opening  up  the  steam 
railroad  field  to  the  industry  in  which  we  are  now  engaged. 



The  Interurban  Freight  Question  at  Indianapolis 

Indianapolis,  admittedly  regarded  as  possessing  advantages  cal- 
culated to  make  it  one  of  the  greatest  interurban  centers  in  the 
country,  after  having  disposed  of  the  question  of  terms  for  ad- 
mitting the  interurban  lines  to  the  city,  is  now  considering  the 
freight  question,  realizing  that  this  subject  must  be  properly 
disposed  of  before  there  can  accrue  to  the  community  all  of  the 
benefits  that  should  follow  the  operation  of  the  intei  urban  lines. 
Although  the  terminal  franchises  granted  by  the  city  to  the 
interurban  lines  required  the  companies  to  establish  a  freight 
service  and  have  freight  stations  within  the  city  limits,  the  estab- 
lishment of  a  limited  freight  service  has  already  developed  the 
fact  that  every  business  has  certain  and  unalterable  laws  which  are 
pretty  sure  to  bring  about  unexpected  complications  and  stubborn 
opposition  by  the  resident  public.  Hauling  merchandise  in  car 
lots  at  all  hours  through  the  city  means  the  turning  of  numerous 
resident  streets  into  railway  lines,  and  the  residents  are  entering 
an  emphatic  opposition  and  threatening  to  obtain  relief  through 
the  courts.  The  plan  of  loading  and  unloading  between  2  o'clock 
and  4  o'clock  in  the  morning  is  also  meeting  with  objection  from 
the  merchants  and  manufacturers.  How  to  overcome  these  ob- 
jections, some  of  which  are  justifiable,  is  the  question  that  must 
be  settled.  The  plan  of  having  a  loop  for  the  interurban  lines  as 
the  basis  of  a  joint  terminal  system  has  been  suggested. 

But  this  is  not  the  only  question  to  be  settled,  for  the  Mayor 
and  merchants  differ  in  regard  to  the  questions  of  interurban 
freight  rates  and  the  power  of  the  city  to  regulate  them.  The 
Mayor  doubts  the  city's  power  to  regulate  by  schedule  the  price 
of  hauling  freight  to  points  beyond  the  city's  limits  and  earnestly 
believes  a  franchise  with  freight  rates  could  not  be  enforced.  On 
the  other  hand,  the  merchants  insist  that  the  city  can  provide  a 
maximum  figure  and  make  it  one  of  the  conditions  of  the  road 
being  allowed  to  enter  the  city.   A  conference  will  be  held,  Wednes- 
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day,  June  25,  between  the  city  authorities  and  all  the  representatives 
of  the  interurbans  that  are  now  running  into  the  city,  also  those 
that  are  projected,  for  the  purpose  of  considering  the  plan  to  es- 
tablish a  joint  terminal  station  and  agency  and  to  consider  the  ques- 
tion of  rates  to  be  charged  for  freight  traffic. 

The  plan  most  likely  to  be  adopted  is  to  have  the  Indianapolis 
Street  Railway  Company  construct  a  belt  line  about  the  city.  All 
the  interurban  cars  would  enter  Indianapolis  over  the  belt  route, 
and  this  would  lead  to  the  establishment  of  a  joint  terminal  passen- 
ger and  freight  station  down  town.  President  McGowan,  of  the 
Indianapolis  Street  Railway  Company,  is  said  to  favor  this  plan, 
and  says  his  company  will  build  the  terminal  station.  The  steam 
roads,  it  is  said,  are  likely  to  raise  a  legal  question  by  asking  the 
city  authorities  for  a  franchise  to  run  cars  over  the  Indianapolis 
Street  Railway  Company's  tracks  in  order  to  gather  freight.  The 
steam  roads,  it  is  said,  will  endeavor  to  show  by  the  State  law, 
under  which  the  Indianapolis  Street  Railway  Company's  franchise 
was  awarded,  and  by  the  city  ordinance  granting  the  franchise,  that 
there  is  no  authority  to  carry  freight  on  street  car  tracks.  The 
franchise  says  the  Indianapolis  Street  Railway  Company  or  any 
interurban  company  using  its  tracks  may  haul  freight  over  its  lines 
without  the  consent  of  the  Board  of  Public  Works.  The  interurban 
lines  will  insist  at  the  conference  that  the  city  should  eliminate  the 
special  tax  on  interurban  cars  for  entering  the  city,  so  the  money 
can  be  used  to  pay  rent  for  the  union  passenger  and  freight  terminal 
which  the  local  company  proposes  to  build.  President  McGowan, 
of  the  Indianapolis  Street  Railway  Company,  has  suggested  that  his 
company  has  the  right  to  lease  the  cars  of  the  interurban  com- 
panies at  the  city  limits  and  haul  them  over  its  tracks,  on  which  it 
pays  a  tax  of  $35,000  a  year,  and  thereby  deprive  the  city  of  the  tax 
collected  from  interurban  cars.  This  plan  would  be  opposed  by 
the  city,  as  it  is  in  no  mood  to  eliminate  the  tax.  Thus  it  will  be 
seen  that  the  interurban  freight  question  is  a  perplexing  one,  and 
several  conferences  may  be  required  to  arrange  the  matter 
amicablv,  if  litigation  dos  not  arise. 


Electric  Cars  on  Steam  Railroads* 


BY  E.  A.  EVANS. 


A  paper  was  recently  read  by  C.  H.  Davis  before  the  Canadian 
Society  of  Civil  Engineers  on  the  competition  of  steam  and  elec- 
tric parallels  in  which,  among  other  conclusions,  Mr.  Davis  took 
the  ground  that  "steam  railroads  will  in  the  near  future  handle 
their  suburban  and  short-distance  interurban  passenger  traffic  and 
mail,  express,  baggage  and  local  freight  carried  in  suburban  and 
interurban  passenger  trains  by  electric  motive  power,  and  -this 
irrespective  of  whether  operating  expenses  are  affected  favorably 
or  unfavorably."  In  this  conclusion  the  writer  fully  agrees,  and 
proposes  to  show  that  to  carry  out  this  conclusion  it  is  not  even 
necessary  to  construct  a  parallel,  but.  on  the  contrary,  that  steam 
trains  and  electric  cars  can  be  safely  operated  upon  the  same 
track. 

The  writer,  as  manager  of  the  Quebec  Railway,  Light  &  Power 
Company,  part  of  which  was  formerly  the  Quebec,  Montmorency 
&  Charlevoix  Railway,  a  steam  road  operating  between  the  city 
of  Quebec  and  Ste.  Anne  de  Beaupre  and  St.  Joachim,  a  distance 
of  30  miles,  inaugurated  a  service  of  electric  cars  upon  the  same 
track  and  running  between  the  usual  steam  railway  trains.  The 
scheme  was  generally  considered  a  bold  one,  and  it  was  not  be- 
lieved that  it  would  meet  with  success.  The  results,  however,  as 
will  presently  be  shown,  have  more  than  justified  the  innovation 
and  the  expenditure  incurred. 

The  Quebec,  Montmorency  &  Charlevoix  Railway,  as  it  was 
formerly  called,  after  leaving  Quebec  passes  along  the  flats  com- 
prising the  north  shore  of  the  St.  Lawrence.  For  6  miles  there  is 
a  continuous  row  of  farmers'  dwellings  on  both  sides  of  the  high- 
way, which,  however,  is  on  the  top  of  a  cliff  running  parallel  to 
the  railway  and  at  a  distance  varying  from  one-half  to  one  mile 
from  the  track.  At  Montmorency  the  line  runs  through  a  small 
village  the  inhabitants  of  which  are  mostly  operatives  in  a  large 
cotton  factory,  and  from  here  the  line  runs  through  the  following 
parishes:  L'Ange  Gardien,  population  about  1400;  Chateau 
Richer,  population  about  2000;  Ste.  Anne  de  Beaupre,  population 
about  1500,  and  St.  Joachim,  population  about  1000.  Before  the 
innovation  of  the  electric  system  this  community  was  served  in  the 
winter  by  two  daily  steam  trains  leaving  Quebec  at  8:50  a.  m.  and 
5:15  p.  m.  and  leaving  Ste.  Anne  de  Beaupre  at  7:15  a.  m.  and 
it  140  a.  m.,  in  the  summer  by  four  daily  steam  trains  leaving 
Quebec  at  7:30  a.  m.,  to  a.  m..  5  p.  m.  and  6:15  p.  m.  and  Ste. 
Anne  de  Beaupre  at  5:45  a.  m.,  7:23  a.  m.,  11:50  a.  m.  and  4:10 
p.  m.    There  was  also  an  additional  steam  train  between  Quebec 

*  Read  before  the  Canadian  Electrical  Association,  Quebec,  June  12,  1902. 


and  Montmorency  leaving  Quebec  at  2  p.  m.  and  returning  at 
3:45  p.  m.  Special  trains,  as  required,  were  also  put  in  service  to 
convey  the  large  numbers  of  pilgrims  visiting  the  shrine  of  Ste. 
Anne  de  Beaupre. 

The  residents  in  the  thickly  inhabited  portion  on  top  of  the 
cliff  between  Quebec  and  Montmorency,  previously  mentioned, 
did  not  patronize  the  railway,  but  traveled  by  omnibuses,  of  which 
there  were  eight  or  ten. 

The  year  previous  to  the  introduction  of  the  electric  cars,  1899, 
the  steam  trains  carried  253,054  passengers,  including  about  41,500 
pilgrims  to  Ste.  Anne  de  Beaupre.  This  did  not  appear  to  the 
writer  to  be  satisfactory,  especially  during  the  winter,  when  resi- 
dents would  take  advantage  of  the  good  winter  roads  and  drives 
rather  than  submit  to  the  inconvenience  of  waiting  at  a  railway 
station  to  catch  a  train.  As  a  result,  it  was  decided  to  electrically 
bond  the  existing  track,  put  up  an  overhead  trolley  wire  high 
enough  to  allow  of  brakemen  traveling  with  safety  on  top  of  box 
and  freight  cars,  put  in  an  alternating-current  direct-connected 
generator  at  the  electric  power  station  at  Montmorency  and  op- 
erate electric  cars  between  the  steam  trains.  These  cars  were 
each  equipped  with  four  50-hp  motors  and  Westinghouse  air 
brakes,  operated  by  an  independent  motor,  and  were  so  geared  as 
to  be  capable  of  running  at  a  speed  of  45  miles  an  hour,  standard 
railway  car  wheels  being  used.  The  cost  of  this  work  for  the  30 
miles  of  track  was  as  follows: 

Electrically  bonding  existing  track   $5,022 

Overhead  trolley,  including  poles,  etc   68,804 

Six  large  double-truck  cars,  seating  capacity  fifty-four, 

with  motors,  etc.,  complete   51,606 

One  600-kw  alternating-current  direct-connected  gener- 
ator and  water  wheel  and  one  200-kw  rotary  transformer 
at  Ste.  Anne  de  Beaupre,  including  switchboards,  etc...  43,43 


Total.  $169,375 

Upon  its  completion,  in  addition  to  the  regular  steam  railway 
service,  which  was  continued  as  before,  cars  were  sent  over  the 
line  between  Quebec  and  Montmorency  every  hour  between  6:30 
a.  m.  and  9:30  p.  m.  and  between  Quebec  and  Ste.  Anne  de  Beau- 
pre about  every  three  hours.  The  following  comparative  state- 
ment shows  the  result  of  the  year's  operation  in  1901,  from  which 
it  will  be  noted  that  there  was  an  increase  of  318,320  passengers 
carried  and  an  increased  revenue  of  $29,071.39,  with  an  increased 
expenditure  of  $5,698.46.  From  June  30,  1901,  to  June  12,  1902, 
there  has  been  a  further  increase  of  86,392  passengers  over  the 
corresponding  period  of  last  year. 

Comparative  Statement  of  Tickets  Sold  at  Different  Stations 


Quebec   

Quebec  Pilgrims 

Hedleyville  

Beauport  

Montmorency  ... 
L'Ange  Gardien . 
Chateau  Richer.. 

Ste.  Anne  , 

Keaupre  

St.  Joachim  

Agencies  

Totals.. 


1899— Steam 

1901— Steam  and  Electric 

Passengers 

Amount 

Passengers 

Amount 

108,103 
41,329 
3,431 
20,241 
17,070 
11  062 
12,652 
23,738 
2,198 
2,920 
11,310 

253,054 

$20,107.20 
7,687.35 
452.30 
1,626.25 
2,963  60 
1,427.10 
2,274.25 
4,569.45 
463.60 
503.00 
2,087.45 

259,364 
106,280 

4,759 
47,237 
64.535 
15,669 
18,885 
33,190 

3,691 
10,557 

7,207 

$33,976.70 
13  922.31 

623.45 
4,991.40 
6,294.31 
2,048  25 
2,879.70 
5,404.55 

611.50 
1,596.62 

944.12 

^73,292  94 

$44,221.55 

571,374 

The  omnibuses  previously  referred  to  have  been  withdrawn 
from  business,  notwithstanding  the  inconvenience  of  passengers 
having  to  walk  up  the  cliff  to  get  to  the  public  road  and  their 
houses,  and  traffic  has  now  so  much  increased  that  it  has  been 
found  necessary  to  run  cars  every  half  hour  between  Quebec  and 
Montmorency  and  about  every  hour  between  Quebec  and  Ste. 
Anne  de  Beaupre,  although  the  steam  trains  are  still  run  as  for- 
merly. On  Sundays  and  holidays  the  resources  of  the  company 
are  fully  taxed,  and  it  has  been  found  necessary  to  increase  the 
rolling  stock  with  cars  having  a  seating  capacity  for  120  passen- 
gers, and  in  addition  to  the  regular  cars  to  run  specials  at  from 
ten  to  fifteen  minutes'  interval.  It  has  also  been  found  absolutely 
necessary  to  construct  a  double  track  between  Quebec  and  Mont- 
morency. 

The  writer,  as  an  old  steam  railway  engineer,  would  like  very 
much  to  enlarge  upon  the  subject  of  suburban  railways  and  the 
desirability  of  steam  railway  managers  studying  and  taking  up  the 
subject,  but  enough  has  been  said  to  show  that  it  is  advisable  to 
leave  the  old  groove  and  not  allow  other  and  independent  street 
railways  to  compete  for  suburban  traffic.  It  might  perhaps  be  as 
well  to  mention  that,  notwithstanding  the  traffic  mentioned,  steam 
freight  and  special  pilgrimages  trains  are  being  constantly  handled 
and  that  no  collision  or  any  other  accident  has  so  far  occurred. 
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Street  Railway  Development  in  New  York  State 


The  map  presented  herewith  has  recently  been  compiled  and 
gives  the  existing  and  projected  street  railway  lines  in  the  Empire 
State.  A  glance  at  the  map  shows  that  while  the  increase  of 
mileage  during  the  past  ten  years,  as  given  in  the  table  below, 
has  been  over  iooo  miles,  the  next  few  years  will  be  an  era  in  elec- 
tric railroad  building  such  as  this  State  has  not  seen  before.  When 
the  dotted  lines  which  represent  projected  railways  are  changed 
to  the  solid  lines  that  stand  for  roads  completed  and  in  operation 
the  State  will  be  traversed  by  a  network  of  trolley  lines  aggre- 
gating over  4000  miles  and  capitalized  at  between  $300,000,000 
and  $350,000,000. 

During  the  past  year  some  forty  companies  have  been  in- 
corporated in  this  State  to  build  over  600  miles  of  track  through 
a  suburban  country,  which,  reckoned  with  the  companies  hitherto 
incorporated,  but  not  yet  doing  business,  brings  the  total  of 
projected  lines  up  to  1200  miles.  The  accompanying  map  shows 
not  only  the  existing  lines  and  their  proposed  extensions,  but 
projected  lines  that  have  given  indications  of  building  in  the  near 
future.  Besides  these  there  are  other  companies  formed  and  be- 
ing organized  which  are  sure  to  greatly  increase  these  figures. 

While  the  building  of  electric  lines  in  this  State  has  not  kept 
pace  with  the  growth  in  some  of  the  New  England  and  Western 
States,  the  following  tabulation  shows  that  great  advances  have 
been  made  during  the  last  decade: 


1891. 

1901 

Miles  of  track  operated  

1,084 

2,417 

Capital  stock  

. .  $90,321,983 

$193,558,438 

Assets  

■  ■  91.351,865 

451,943,153 

90,321,983 

443,652,546 

■  ■  20,153,973 

43,068,405 

Operating  expenses  , 

14,914,204 

24,501,456 

Cars,  box  and  open  of  all  kinds.  .  , 

6,000 

12,000 

Horses  

27,138 

6,084 

Passengers  carried  

410,720,306 

1,162,439,614 

Number  of  employees  

15.803 

27.914 

Although  much  has  been  said  in  the  newspapers  throughout 
the  eastern  section  of  the  country  concerning  the  feasibility  and 
probability  of  a  trunk  line  between  New  York  City  and  Buffalo, 
such  a  project  cannot  be  realized  for  some  time  to  come.  The 
map  shows  that  at  the  present  time  one  can  travel  from  New  York 
Cityas  far  north  asTarrytown.  FromTarrytown  there  is  no  trolley 
line  until  Ossining  is  reached,  where  a  small  local  road  is  in  op- 
eration. Then  comes  a  long  stretch  to  Peekskill,  where  a  line 
runs  east  about  5  miles  to  Mohegan.  From  the  latter  place  to 
Fishkill  there  is  no  trolley.  From  Fishkill  Landing  to  the  village 
a  line  is  in  operation  and  in  the  near  future  will  be  connected  with 
the  road  running  along  the  Hudson  River  to  Poughkeepsie.  From 
the  latter  place  to  Hudson  no  existing  or  projected  line  is  shown 
on  the  map.  In  other  words,  to  connect  up  the  missing  links 
which  now  exist  between  Tarrytown  and  Hudson  it  would 
necessitate  the  building  of  some  90  miles  of  track  catering  to  a 
population  of  something  less  than  170,000,  including  Tarrytown 
and  Hudson,  the  termini.  The  prospects  of  a  road  from  Pough- 
keepsie to  Hudson,  however,  seem  at  present  to  be  quite  good. 

At  Hudson  begins  the  longest  trolley  system  in  the  State,  ex- 
tending through  Albany,  Troy,  Waterford,  Mechanicsville,  Still- 
water, Sandy  Hill,  Fort  Edward,  Glens  Falls  and  Caldwell  to  War- 
rensburg,  a  distance  of  105  miles.  This  is  not  only  the  longest 
line  but  the  pleasantest  trolley  excursion  route,  for  the  road  from 
Hudson  runs  through  a  semi-mountainous,  pastoral  country, 
affording  a  grand  view  of  the  Catskill  Mountains  on  the  left,  while 
on  the  right  the  Berkshire  Hills  are  plainly  seen.  There  are  also 
large  tracts  of  highly  cultivated  farms,  with  many  little  villages 
located  here  and  there.  From  Albany  the  line  follows  the  banks 
of  the  upper  Hudson  for  many  miles  to  the  foot  of  Lake  George, 
acknowledged  to  be  the  most  beautiful  body  of  water  in  New 
York,  if  not  in  the  United  States.  From  Mechanicsville  a  line  will 
shortly  be  in  operation  through  Ballston  Spa,  Saratoga,  to  Sara- 
toga Springs,  the  noted  pleasure  resort.  From  Saratoga  the  Hud- 
son Valley  Railway  Company,  which  operates  the  line  from 
Waterford  to  Warrensburg  and  to  the  Springs,  will  build  in  the 
near  future  a  line  to  Schenectady  and  also  from  Saratoga  to  Glens 
Falls,  although  neither  of  these  extensions  will  be  built  without 
strong  opposition  on  the  part  of  the  Schenectady  Railway  Com- 
pany, which  claims  to  have  the  right  to  build  from  the  latter  place 
to  Ballston  Spa,  and  the  North  River  Railway  Company,  which 
has  been  recently  incorporated  to  build  the  line  from  Saratoga  to 
Glens  Falls. 

The  feature  of  the  map  which  strikes  the  eye  first  is  the  almost 
unbroken  sequence  of  constructed  and  projected  lines  connecting 
Hudson  with  Buffalo  and  almost  reaching  west  as  far  as  the  Ohio 
State  line.   It  is  along  the  Mohawk  Valley,  the  central  and  west- 


ern portions  of  the  State,  that  the  greatest  progress  is  being  made. 
It  certainly  will  not  be  long  before  the  line  reaches  continuously 

from  Hudson  to  Lake  Erie. 

Starting  from  Albany,  where  the  Albany  &  Hudson  line  termi- 
nates, we  find  a  line  running  west  as  far  as  Schenectady,  a  distance 
of  18  miles,  one  of  the  most  successful  railways  in  the  country, 
demonstrating  as  it  does  the  practicability  of  running  trolley 
lines  parallel  with  steam  railroads.  From  Schenectady  a  line  will 
be  in  operation  running  through  Amsterdam  and  as  far  west  as 
Fonda.  From  the  latter  place  no  attempt  has  been  made  to  con- 
struct a  line  until  Canajoharie  is  reached.  From  here  the  Mohawk 
River  Traction  Company  will  build  a  line  running  west  through 
Fort  Plain  to  the  village  of  Neillston,  there  connecting  with  a 
proposed  line  to 'Little  Falls,  where  it  will  join  the  system  of  the 
Utica  &  Mohawk  Valley,  which  runs  through  Herkimer,  Frank- 
ford  and  Utica  to  Rome,  a  distance  of  some  40  miles.  Up  to  the 
present  time  no  effort  has  been  made  to  connect  Rome  with 
Oneida,  but  the  Syracuse  &  Suburban  Company  has  signified  its 
intention  of  building  an  extension  from  Fayetteville  to  Oneida, 
thus  giving  the  latter  place  a  trolley  connection  with  Syracuse. 

From  Syracuse  to  Buffalo  great  activity  is  displayed  by  the  in- 
corporation of  several  companies  to  build  competing  lines  and  the 
intention  of  existing  roads  to  extend  their  systems  far  into  the 
suburban  country,  a  project  which  they  would  have  considered  a 
wildcat  scheme  not  many  years  ago,  but  are  compelled  to  work 
out  to-day  in  order  to  keep  others  out  of  the  field. 

Returning  to  Syracuse  and  continuing  along  the  trunk  line 
west  we  find  that  there  are  two  projected  lines  between  this  city 
and  Rochester.  The  Rochester.  Syracuse  &  Eastern  Railway 
Company  was  incorporated  last  year  to  build  a  line  connecting 
these  two  cities  by  a  direct  route,  this  company  also  purchasing 
the  rights  and  franchises  of  the  Fairport  Electric,  Macedon  Elec- 
tric, Palmyra  Electric,  Newark  Electric  and  the  Lyons  Electric 
Street  Railways,  which  were  likewise  incorporated  during  the  year 
1901.  The  distance  between  the  two  places  over  this  route  is  about 
no  miles.  The  other  proposed  line  is  via  Skaneateles,  Auburn, 
Waterloo,  Geneva  and  Canandaigua  to  Rochester.  With  the  ex- 
ception of  a  small  break  between  Auburn  and  Seneca  Falls  sur- 
veys have  been  made  of  the  projected  lines  between  these  two 
cities. 

From  Rochester  to  Buffalo  the  position  of  the  projected  roads 
in  this  section  suggest  the  formation  of  two  trunk  lines,  for,  while 
the  Buffalo,  Niagara  Falls  &  Rochester  Railway  intends  to  build 
a  line  from  Rochester  to  Buffalo  and  Niagara  Falls,  a  greater 
portion  of  which  will  be  along  the  historic  Ridge  Road,  which  was 
for  many  years  the  main  artery  of  communication  between  Albany 
and  Buffalo,  at  Hartford  one  line  will  run  in  a  southerly  direction 
to  Buffalo  and  the  other  due  west  to  Niagara  Falls. 

The  Buffalo  &  Depew,  a  small  road  operating  J1/^  miles  be- 
tween the  two  places,  has  filed  in  the  office  of  the  Secretary  of 
State  its  intention  to  extend  this  line  through  Batavia,  Leroy, 
Caledonia,  Mumford  and  Scottsville  to  Rochester,  paralleling  the 
tracks  of  the  New  York  Central  and  the  Lehigh  Valley.  This 
proposed  extension  will  necessitate  the  building  of  some  60  miles 
of  track.  The  Buffalo  &  Williamsville  Street  Railv/ay  has  also 
signified  its  intention  of  extending  its  line  to  Batavia. 

From  Buffalo  west  along  the  tracks  of  the  Lake  Shore  and 
Pennsylvania  Railroads,  and  following  closely  the  shore  at  Lake 
Erie,  indications  point  strongly  to  the  building  of  an  electric  line 
for  the  Hamburg  Street  Railway,  now  operating  a  line  from  Buf- 
falo to  Hamburg.  The  evident  intention  is  to  extend  this  line 
through  Bay  View.  Athol  Springs  and  eventually  to  Silver  Creek, 
where  it  will  connect  with  the  proposed  line  of  the  Lake  Shore 
Traction  Company,  which  was  recently  incorporated  to  build 
through  Hanover,  Sheridan,  Fredonia,  Pomfret,  Brocton  and 
Portland  to  Westfield. 

So  much  for  the  "trunk  lines."  A  number  of  projected  branches 
may  be  found  to  be  of  little  less  importance.  From  Albany  we 
have  the  projected  line  running  out  to  Schoharie,  which  will  in 
time  be  extended  through  Middleburg  and  Oak  Hill  to  meet  the 
Hudson  again  at  Catskill.  Another  line  from  Albany  and  Troy 
will  extend  southeast  to  Pittjfield,  Mass.,  there  connecting  with 
the  Pittsfield  and  Berkshire  systems,  running  south  as  far  as  the 
Connecticut  line  and  north  through  Cheshire,  Adams,  North 
Adams,  to  Williamstown.  As  one  goes  further  west  the  proposed 
line  will  be  noticed  running  from  Fort  Plain  to  Sharon  Springs, 
a  popular  summer  resort.  Another  projected  line  will  be  built  in 
the  near  future  from  Fort  Plain  through  Springfield  village  to 
Cooperstown,  with  a  branch  line  to  Richfield  Springs.  This  line 
will  connect  at  the  Springs  and  Cooperstown  with  the  existing 
line  of  the  Oneonta,  Cooperstown  &  Richfield  Springs  Railway, 
which  also  proposes  to  build  an  extension  from  the  Springs  to 
the  main  trunk  line  at  Herkimer.  Following  the  trunk  line  west, 
several  proposed  branch  lines  running  due  north  to  the  popular 
summer  resorts  along  the  shores  of  Lake  Ontario  will  be  seen. 
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In  addition  to  the  lines  mentioned,  the  Rochester  &  Sodus  Bay 
s  a  very  important  one,  running,  as  it  does,  between  the  two 
places  mentioned,  a  distance  of  some  36  miles. 

Buffalo  has  a  very  complete  system  of  suburban  lines.  The 
lines  of  the  International  Traction  Company  run  through  Tona- 
wanda  and  Lockport  to  the  lake  at  Olcott,  while  another  line  fol- 
lows the  Niagara  River  to  its  mouth.  On  the  south  and  east 
there  are  many  projected  lines. 

In  addition  to  the  roads  already  referred  to  some  mention 
should  be  made  of  the  projected  lines  which,  when  completed, 
will  be  isolated  for  many  years  to  come.  The  Liberty  &  Jeffer- 
sonville  is  now  under  construction.  The  Monticello,  Fallsburg  & 
White  Lake,  which  proposes  to  build  between  the  points  men- 
tioned, has  obtained  the  necessary  rights  from  the  Board  of  Rail- 
road Commissioners;  the  Mineola,  Hempstead  &  Freeport  has 
completed  its  line  and  is  in  operation;  the  Whitehall  &  Granville 
has  let  the  contract  for  the  construction  of  its  line  lor  some  20 
miles  in  length,  connecting  Whitehall  with  Pawlet,  Vt.;  the 
Watertown  &  Carthage  proposes  to  build  about  20  miles  of  road 
between  the  two  places,  following  closely  the  banks  of  the  Black 
River.  There  are  many  other  lines  in  this  article  not  mentioned, 
but  shown  on  the  map,  which  will  be  in  operation  within  another 
year. 

The  accompanying  map  was  prepared  by  R.  H.  Derrah,  who 
has  recently  been  doing  valuable  work  in  this  line  for  the  authori- 
ties at  Albany.  At  the  rate  the  trunk  lines  are  being  formed  it  is 
safe  to  say  that  in  the  course  of  four  years  one  will  be  able  to  start 
from  Augusta,  Maine,  and  use  the  trolley  through  the  Pine  Tree- 
State,  New  Hampshire,  Massachusetts,  striking  through  Albany, 
Syracuse,  Rochester,  Buffalo,  Cleveland,  Toledo  and  Detroit  to 
the  northern  portion  of  Michigan  or  westward  to  Chicago  and 
other  sections  of  Illinois  and  Indiana  by  one  continuous  grand 
trunk  line.  Or,  again,  one  can  follow  this  line  from  Maine  as  far 
west  as  Springfield,  thence  southward  along  the  valley  of  the  Con- 
necticut and  the  shores  of  Long  Island  Sound,  through  the  city 
of  New  York  and  the  cities,  towns  and  villages  of  New  Jersey  and 
Pennsylvania,  to  a  point  where  it  will  join  the  trunk  line  referred 
to  in  the  State  of  Ohio. 



Defeat  for  the  Three-cent  Fare  Lines  in  Cleveland 

The  3-cent  fare  ordinance  that  Mayor  Johnson,  of  Cleveland, 
had  passed  through  the  council  a  few  months  ago  has  met  defeat 
at  the  hands  of  the  Circuit  Court  by  virtue  of  a  decision  rendered 
June  21.  John  B.  Hoefgen,  to  whom  the  franchise  was  awarded, 
is  perpetually  enjoined  from  building  the  proposed  railway  in 
Cleveland.  The  decision  of  Judge  Strimple  dissolving  the  tem- 
porary injunction  against  the  3-cent  fare  people  was  overruled. 
The  court  held  that  the  ordinance  to  construct  a  railway  over 
three  out  of  seventeen  routes  which  the  city  advertised  for  was 
illegal  for  a  number  of  reasons.  The  principal  reason  pointed  out 
by  the  court  was  that  in  the  original  ordinance  calling  for  bids  all 
of  the  seventeen  routes  were  regarded  as  one  road  comprising 
about  75  miles,  but  that  in  the  ordinance  granted  only  three  routes 
were  considered,  comprising  13  miles.  "It  might  have  been  possi- 
ble," said  Judge  Caldwell,  "that  other  bidders  would  have  offered 
to  carry  passengers  for  less  than  Mr.  Hoefgen  on  this  13-mile 
road  when  they  would  not  care  to  bid  on  the  whole  75  miles;  yet 
they  had  no  opportunity  to  bid  on  anything  but  the  whole  75 
miles." 

The  court  said  that  the  routes  originally  advertised  for  were 
changed  in  the  franchise-granting  ordinance.  The  change  in  one 
of  the  routes  from  Michigan  Street  to  Champlain  Street,  the  court 
held,  was  not  permissible. 

"At  the  time  the  routes  were  advertised  for,"  said  the  court,  "it 
was  known  that  it  would  be  almost  impossible  to  secure  the  re- 
quired number  of  consents  on  Canal  Street  and  Michigan  Street, 
and  this  may  have  prevented  certain  people  from  bidding  who 
could  not  have  known  that  the  route  would  be  changed  later. 
The  same  argument  holds  true  in  the  cases  of  other  changes  in  the 
routes.  There  was  absolutely  no  authority  in  law  for  the 
changes." 

The  court  took  exceptions  to  the  municipal  ownership  and  labor 
arbitration  clauses  in  the  ordinance,  claiming  that  they  were  un- 
reasonable provisions.  The  arbitration  clause  compelled  the  road 
to  arbitrate  with  its  cmpleyees  and  provided  the  manner  of  set- 
tling differences. 

The  injunction  suit  was  brought  in  the  name  of  William  F. 
Raynolds,  who  is  supposed  to  have  been  backed  by  the  existing 
c  ompanies. 

Mayor  Johnson  has  announced  in  an  interview  that  the  case 
will  not  be  appealed  to  the  Supreme  Court,  but  that  a  fresh  start 
will  be  made  to  secure  the  low-fare  roads.  It  will  be  necessary  to 
receive  new  applications  for  routes,  to  advertise  for  bids  and  re- 


peat all  the  work  in  order  to  avoid  the  errors  the  court  has  pointed 
out.  Separate  ordinances  will  be  prepared  for  each  route.  Mayor 
Johnson  claims  that  the  consents  of  property  owners  will  not 
have  to  be  secured  again. 

 ♦♦♦  

Toronto  Street  Railway  Strike 

Employees  of  the  Toronto  Railway  Company  last  week  made  a 
demand  upon  their  employers  for  an  advance  in  wages  to  25  cents 
an  hour,  recognition  of  the  union  and  the  reinstatement  of  Busi- 
ness Agent  McDonald,  who  had  been  dismissed.  The  company 
positively  refused  to  grant  the  men's  demands,  but  offered  to  pay 
from  17  cents  to  21  cents.  This  concession  was  not  sufficient  to 
satisfy  the  leaders  and  a  stnke  was  declared  on  Saturday.  The 
men  were  well  organized,  but  the  leaders  were  unable  to  control 
them,  and  as  soon  as  the  company  began  running  cars  the  new 
men  were  assaulted,  the  windows  in  the  cars  were  broken,  and, 
when  the  new  hands  persisted  in  running  the  cars  to  the  end  of 
the  line,  the  strikers  boarded  them,  removed  the  motormen  and 
conductors,  derailed  and  in  one  instance  overturned  the  cars  and 
heaped  indignities  upon  the  passengers. 

The  first  demonstration  on  the  part  of  the  mob  convinced  the 
civic  authorities  that  they  could  not  cope  with  the  strikers  and 
an  appeal  was  immediately  made  to  the  military  officials  for  assist- 
ance. The  response  was  prompt  and  effective.  Troops  were 
immediately  summoned,  750  mounted  men  from  the  Niagara 
camp,  consisting  of  250  of  the  Governor-General's  body  guard,  200 
mounted  rifles  and  250  men  of  the  First  and  Second  Dragoons, 
left  Niagara  with  their  horses  in  three  special  trains  at  10  o'clock 
Sunday  and  arrived  at  daylight  on  Monday.  In  addition,  300  of 
the  Queen's  Own,  300  Grenadiers  and  200  Highlanders  were  or- 
dered to  parade  at  the  armories,  and  700  extra  policemen  were 
sworn  in.  These  measures  brought  the  strikers  to  their  senses. 
Several  rioters  were  arrested  and  every  outbreak  was  promptly 
quelled.  The  cars  were  started  out,  and,  protected  by  the  troops, 
were  run  without  molestation.  On  Monday  afternoon  the  men 
agreed  to  compromise,  as  the  result  of  the  intermediation  of  the 
Board  of  Trade,  and  the  1400  cavalry  and  infantry,  composed  of 
regiments  from  the  Niagara  camp  and  the  local  militiamen,  were 
dispersed.  The  agreement  provided  that  the  men  shall  receive 
18  cents  per  hour  for  the  first  year  and  20  cents  thereafter.  With 
regard  to  recognition  of  the  union,  it  says:  "The  company  will 
not  interfere  with  the  freedom  of  the  railway  employees  to  or- 
ganize under  any  form  of  constitution,  but  the  company  declines 
to  give  recognition  to  the  union  or  to  receive  a  grievance  commit- 
tee from  the  union,  but  any  employees  who  may  have  been  sus- 
pended or  dismissed,  or  who  may  have  any  other  grievance,  shall 
have  the  right  of  an  appeal  in  person  to  the  general  manager  and 
to  bring  with  him  such  of  his  fellow-employees  or  other  witnesses 
who  may  have  any  knowledge  of  the  facts  and  circumstances  ot 
the  case."  At  a  meeting  of  the  union  Monday  evening  the  agree- 
ment was  unanimously  ratified. 



Trolley  Trips  Through  Southern  New  England 


For  four  years  the  publishers  of  the  little  book  with  the  above 
title  have  been  increasing  the  size  and  improving  the  artistic  fea- 
tures therein,  and  the  present  edition,  which  has  just  been  issued, 
is  one  of  the  handsomest  productions  in  the  way  of  a  general 
trolley  guide  that  has  yet  appeared.  The  text  is  embellished  by  a 
large  number  of  excellent  half-tones,  and  contains,  besides  the  dry 
data  as  to  routes,  times,  fares,  etc.,  a  very  large  amount  of  ex- 
ceedingly interesting  and  well-written  descriptive  matter.  The 
bright,  yellow  cover  contains  a  unique  design  showing  the  im-- 
provements  in  transportation  facilities  which  have  occurred  during 
the  last  century,  the  picture  at  the  top  illustrating  the  old  stage 
coach  and  that  at  the  bottom  a  modern  interurban  trolley  car. 
The  side  trips  from  the  principal  cities  in  the  district  covered  are 
given  considerable  space  in  the  book,  so  that  in  any  section  the 
public  can  find,  from  a  perusal  of  its  pages,  delightful  and  in- 
expensive outings,  especially  during  the  open-car  season.  The 
illustrations  are  exceptionally-  numerous,  there  being  nearly  100 
fine  views  of  town  and  country.  There  are  nine  maps;  four  of 
them  are  used  to  show  the  trolley  lines  between  New  York  and 
Boston,  and  include  nearly  the  whole  of  the  States  of  Massachu- 
setts, Rhode  Island  and  Connecticut;  the  remaining  five  show  in 
detail  the  lines  in  and  near  Bridgeport,  New  Haven,  Hartford, 
Springfield  and  Worcester.  The  tables  give  distances,  fares  and 
running  time  in  concise  form.  It  is  printed  on  good  paper,  and, 
in  short,  the  make-up  is  far  ahead  of  what  one  would  expect  in  a 
book  of  the  kind.  The  publishers  are  White  &  Warner,  of  Hart- 
ford, Conn.,  and  the  price  is  the  moderate  sum  of  10  cents. 
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Method  of  Ascertaining  by  Means  of  a  Dynamometer  Car 
the  Power  Required  to  Operate  the  Trains  of  the  New 
York  Central  &  Hudson  River  Railroad  Between  Mott 
Haven  Junction  and  Grand  Central  Station,  and  the 
Relative  Cost  of  Operation  by  Steam  and  Electricity* 


BY  BION  J.  ARNOLD. 

In  August,  1901,  the  writer  was  commissioned  by  the  New 
York  Central  Railroad  Company  to  study  the  conditions  govern- 


Hartford  Railroads  enter  the  city  of  New  York.  For  2.58  miles 
from  Mott  Haven  Junction  the  tracks  are  carried  on  an  elevated 
stone  and  steel  structure ;  then  for  2.04  miles  through  a  tunnel 
underneath  the  street,  emerging  into  an  open  cut  .68  of  a  mile 
long,  then  terminating  at  the  Grand  Central  Station  in  an  intri- 
cate stub-end  yard,  having  about  8  miles  of  switching  tracks.  Fig. 
1  shows  the  map  of  this  yard.  Over  this  division  are  made 
nearly  600  train  movements  per  day,  as  almost  all  trains  entering 
the  yard  or  station  must  be  returned  to  Mott  Haven  Junction, 
owing  to  lack  of  sufficient  storage  tracks  at  the  Grand  Central 
terminus. 

The  annoyance  to  passengers  due  to  the  use  of  steam  loco- 


FIG   I.— NEW  YORK  CENTRAL  TERMINAL  YARD 

ing  the  operation  of  its  trains  between,  Mott  Haven  Junction  motives  in  the  tunnel,  caused  the  company  to  examine  into  the 
and  Grand  Central  Station,  and  to  report  upon  the  feasibility  advisability  of  adopting  electricity,  and  it  is  through  the  courtesy 
of  operating  them  by  electricity.    This  division  consists  of  5.3      of  W.  J.  Wilgus,  chief  engineer  of  the  company  under  whose 


FIG.  2.— RAILWAY  TEST  CAR  USED  IN  INVESTIGATION 


miles  of  four  track  road  forming  the  trunk  line,  or  main  artery 
over  which  the  trains  from  the  three  divisions  of  the  New  York 
Central  and  the  main  line  of  the  New  York,  New  Haven  & 


*  Read  before  the  American  Institute 
rington,  Mass.,  June  19,  1902. 


of  Electrical  Engineers,  Great  Bar- 


directions  the  investigation  was  made,  that  the  writer  is  allowed 
to  present  to  this  institute  the  technical  substance  of  this  report. 

All  money  values  relating  to  total  cost  of  installation,  real 
estate,  etc.,  and  many  other  elements  upon  which  the  final  recom- 
mendations of  the  report  were  based,  together  with  many  of 
the  general    recommendations   and    conclusions  themselves,  are 
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necessarily  omitted  from  this  paper,  but  it  is  believed  that  the 
data  given  is  sufficiently  complete  to  enable  one  to  check  the 
technical  conclusions  herein  given. 

Soon  after  taking  up  the  work  it  became  evident,  on  account 
of  the  number  and  weights  of  the  trains  to  be  handled  and  the 
numerous  variable  elements  entering  into  the  operating  system, 
which  would  not  adapt  themselves  conveniently  to  formulae,  that 
the  most  practical  and  satisfactory  way  of  ascertaining  the  power 
required  to  propel  the  trains  was  to  measure,  by  means  of  a 
dynamometer  car,  the  "draw-bar  pull"  of  a  sufficient  number  of 
trains  of  various  weights,  to  determine  the  average  power  re- 
quired per  train  and  from  this  compute  the  general  load  diagram. 

A  dynamometer  car  known  as  "Test  Car  No.  17,"  owned 
jointly  by  the  Illinois  Central  Railway  Company  and  the  Uni- 
versity of  Illinois,  was  secured,  and  men  thoroughly  skilled  in 
its  use  were  employed  to  operate  it.  This  car  was  coupled  be- 
tween the  engine  and  the  train  in  each  case,  and  operated  on 
trains  running  over  the  different  divisions  of  the  road,  so  that  not 


FIG.  3. —VIEW  OF  DYNAMOMETER  CAR 


pistons  will  gradually  move  forward  on  account  of  leakage,  but 

so  slowly  that  the  cylinders  can  be  refilled  from  the  pump  at  stops, 
or,  if  necessary,  when  the  cylinders  are  under  pressure.  This  de- 
sign was  resorted  to  in  order  to  avoid  the  uncertainty  concerning 
the  frictional  resistance  incident  to  the  use  of  the  usual  packed 
pistons  and  stuffing  boxes. 

In  Fig.  5  is  shown  the  table  upon  which  are  placed  the  dynamo- 
meter recording  gage,  the  rolls  for  driving  the  paper  chart  and 
the  Boyer  speed. recorder.  The  vertical  shaft  projecting  through 
the  floor  under  the  middle  of  the  table  derives  its  motion  from 
the  car  axle  by  means  of  worm  and  bevel  gears.  Its  motion  is 
transmitted  by  means  of  the  gears  shown,  to  the  speed  recorder 
and  the  paper  driving  apparatus.  This  consists  of  a  pair  of 
driving  rolls,  around  which  the  paper  passes,  and  supply  and 
receiving  rolls.  The  paper  is  drawn  from  the  former  and  fed  to 
the  latter  after  running  over  the  drum  of  the  recorder. 

DISCUSSION   OF  DYNAMOMETER  RECORDS 

Fig.  7  to  Fig.  14,  inclusive,  show  the  dynamometer  car  records 
of  eight  different  classes  of  trains  which  are  in  daily  operation  over 
some  of  the  divisions  of  the  road.  On  each  record  is  shown 
graphically  the  following : 

(1)  The  "draw-bar  pull"  of  train  shown  in  the  irregular 
heavy  line  as  recorded  by  the  pen  of  the  dynamometer  cylinder, 
each  inch  of  height  from  the  base  line  being  equivalent  to  7428 
lbs.  of  draw-bar  pull  exerted  by  the  engine  on  the  train,  which  is 
shown  in  outline  on  the  record,  the  horizontal  scale  being  13.2  ins. 
to  the  mile. 

(2)  The  speed  of  the  train,  as  shown  by  the  regular  dotted 
line,  each  thirty-second  of  an  inch  of  height  representing  a  speed 
of  1  mile  per  hour. 

(3)  The  profile  of  the  road  is  shown  at  the  bottom  and  the 
alignment  at  the  top  of  each  record,  so  that  it  is  possible  to  cal- 
culate by  formulae  the  theoretical  horse-power  required  to  haul 
the  train  under  the  conditions  of  each  case  and  after  equating 
for  grade  and  curvature,  check  the  result  by  the  curves  here  given. 

It  should  be  noted  that  the  records  do  not  include  the  power 
required  to  propel  the  locomotive  nor  the  head-end  resistance 
offered  to  it  by  the  air,  and  that  when  the  dynamometer  car  was 
running  backward,  the  power  to  propel  it  is  not  represented  in 
the  record  and  its  weight  should  not  be  taken  into  consideration 
as  a  part  of  the  train.  These  factors  were  taken  into  account 
when  determining  the  final  load  diagram. 

The  diagrams  are  arranged  in  the  order  of  the  train  weights 
with  the  light  trains  first  and  a  few  trains  have  been  introduced 
which  do  not  operate  over  the  particular  division  under  con- 
sideration. 

Fig.  7  represents  a  light  suburban  train  running  on  the  New 
York  &  Putnam  Division  from  Putnam  Junction  to  155th  Street. 
Fig  8  represents  a  light  suburban  train  of  the  Harlem  Division 


less  than  four  runs,  two  or  more  in  each  direction,  were  made 
for  each  class  of  train.  Since  the  trains  of  all  divisions,  including 
those  of  the  New  York,  New  Haven  &  Hartford  Railroad,  run 
over  the  New  York  Central  tracks  between  Mott  Haven  Junction 
and  Grand  Central  Station,  the  records  of  the  New  York  Central 
trains  for  this  division  will  apply  to  trains  of  equal  weight  on  the 
New  York,  New  Haven  &  Harttord  road,  and  were  so  considered 
in  the  calculations. 

Description  of  Dynamometer  Car. — In  the  dynamometer  car 
employed,  which  is  shown  in  Fig.  2  to  Fig.  6,  inclusive,  the  draw- 
bar is  secured  by  means  of  a  suitable  rod  to  a  piston  head  winch 
fits  closely  in  a  cylinder  filled  with  oil.  The  pull  at  the  draw-bar 
thereby  produces  a  pressure  upon  this  oil  which  is  transmitted 
through  suitable  piping  to  the  recording  device,  consisting  essen- 
tially of  a  Bourdon  gage,  which  by  means  of  a  suitable  arm  and 
pen  records  upon  paper,  driven  past  it  by  gearing  from  the  car 
axle,  in  such  a  manner  that  the  height  of  the  record  from  the 
base  line  is  proportionate  to  the  draw-bar  pull.  This  base  line, 
and  time  and  position  lines  are  produced  by  separate  pens,  the 
former  recording  every  five  seconds  by  means  of  clock-work,  and 
the  latter  recording  at  mile  posts,  stations,  etc.,  when  an  electric 
circuit  is  closed  by  hand.  The  other  instruments  in  use  on  the 
car  during  these  tests  were  a  Boyer  speed  recorder,  an  anemo- 
meter for  recording  the  relative  velocity  of  the  wind,  and  a 
weather  vane  showing  the  direction  of  the  wind  relative  to  the 
direction  of  travel  of  the  car. 

The  dynamometer  cylinders  and  a  diagrammatic  arrangement 
of  the  car  are  shown  in  Fig.  6.  The  cylinders  are  made  of  three 
castings  held  together  by  stud  bolts  not  shown  in  the  figure. 
The  effective  area  of  the  largest  cylinder  is  60  sq.  ins.,  of  the 
intermediate  cylinder  30  sq.  ins.,  and  of  the  smallest  5  sq.  ins.  It 
is  intended  that  the  working  pressure  of  the  oil  in  the  cylinder 
should  be  from  300  to  1000  lbs.  per  square  inch,  and  for  this 
range  of  pressure  the  largest  cylinder  has  sufficient  capacity  for 
the  heaviest  freight  service,  the  intermediate  cylinder  would  be 
used  when  working  with  a  train  of  ordinary  tonnage,  and  the 
smallest  cylinder  when  working  with  a  train  of  light  tonnage. 
If  it  should  become  necessary  all  the  cylinders  could  be  coupled 
up  in  multiple,  thus  giving  an  effective  piston  area  of  95  sq.  ins. 

The  cylinders  are  reamed  and  the  pistons  and  piston  rods 
ground.  The  forward  end  of  the  gland  is  ground  spherical  and 
fits  into  a  spherically  ground  seat  in  the  stuffing  box  casting. 
This  spherical  seat  is  used  to  permit  the  three  sleeves  to  align 
themselves  properly  on  the  rod.  The  pressure  of  the  oil  keeps 
the  gland  on  its  seat,  and  this  oil  is  supplemented  by  the  pressure 
of  several  helical  springs  placed  between  the  rear  end  of  the  sleeve 
and  the  plate  shown  at  the  inner  end  of  the  stuffing  box.  The 


FIG.  4. — INTERIOR  OF  DYNAMOMETER  CAR 

which  runs  between  Grand  Central  Station  and  Lake  Mahopac. 

Fig.  9  represents  a  suburban  train  which  runs  on  the  Harlem 
Division  between  Grand  Central  Station  and  White  Plains. 

Fig.  10  shows  a  moderate  weight  suburban  train  of  the  Harlem 
Division  which  runs  between  White  Plains  and  Grand  Central 
Station. 

Fig.  11  represents  a  standard  local  through  train  on  the  Hud- 


FIG.  7.— TEST  NO.  27. 
— .    Putnam  Junction  to  155th  St..  Putnam  Division. 
I    Railway  Test  Car  No.  17,  November  5th,  1901 
-    Passenger  Train  No.  2. 

■;u       in  i-vlin<k-i-  m  .  ipcrutiun.  t.rst  ear  backward 
Engine  976  N.  Y.  C. 

Weight  of  engine  loaded   ^ ■>  1  tcr^ 

Weight  on  drivers  28.65  " 

Total  Weight  loaded  engine  and  tender  .80.15 
Train  as  follows: 

£  17       I.  C.  Test  Car    

"3  2371        N-  Y.  &  P.  Mail  and  Baggage,  48,200  lbs 

jt  1877  "  Coach   47,700  "' 

£  1299  "  Smoker   53,050  " 

1  74.0  tons 

Passengers   8.  " 

82.0  tons. 

Weather. — Cool  and  cloudy  at  start,  light  rain,  com- 
menced at  7.30  and  continued  to  end  of  test,  tempera- 
ture 40  F  Passenger  and  Anemometer  records  taken. 
Rail  good 


FIG.  S. — TEST  NO.  48. 

Grand  Central  Station  to  Lake  Mahopac,  Harlem  Division. 
Railway  T. Car  No.  17,  November  14th,  1901. 
Passenger  Train  No.  17. 

MO    | .  in.  i.-vlinder  in  operation,  test  car  forward. 

Engine  987  N.  Y.  C.  _ 

Weight  loaded  engine  4?"25  to.n 

Weight  on  drivers  32.75 

Tatal  weight  loaded  engine  and  tender  o4.b 

Tram  a^follows^  Test  Car   44,650  lbs. 

•>83        NYC.  Combination    59,600  " 

1023  "  Coach   65.100  " 

10S7  "  "   ^,500  " 

127.9  tons 

.  Passengers   9.4  " 

Total  tonnage  included  in  record    137.3 

Weather  — Clear  and  drv,  temperature  43  F. 
Pa-se  lger  and  Anemometer  records  taken. 
Rail  good. 


FIG.  9.— TEST  NO.  22. 

Grand  Central  Station  to  While  Plains  Harlem  Division. 
Railway  Test  Car  No  17,  November  2d,  1901. 
Passenger  Train  No.  111. 

<■<  in  ^viinder  m  operation,  lest  car  forward. 
En-MiK-  1U13  N  Y.  C.     •  ,,  ,mB 

Weight  of  loaded  engine  55  tons 

Weight  on  drivers  •  •  -  •  •  JS-S  ,. 

Total  weight  loaded  engine  and  tender   aa-' 

Train  wmOOam^  "       Test  Car..  44  650  lbs. 

192        ^.Y,C.  Combination   W.bUU 

1049  Coach  84,340  „ 

840   iw.juu 

125.4  tons. 
Passengers  ■  lfS- 

Total  tonnage  included  in  record   140.4 

Weather.— Fine,  clear,  temperature  61-68  F 
Wind  verv  light,  direction  not  noted. 
Rail  good. 


FIG.  10. — TEST  NO. 


White  Plains  to  Grand  Central  £ 
Railway  Test  Car  No  17.  Noven 
Passenger  Train  130. 
30  sq.  in.  cylinder  in  operation, 
Engine  1407  N  Y  C. 

Total  weight   


Trair 


i  Eo; 


.108 


Test  Car   44.650  lbs. 

1020       N.  Y  C.  Coach   65.500 

873  "  '■    60,900  " 

231  "  -       Combination    60.300  " 

2686  "  Express   54,300 

2572  "  "    81,000  * 

1S3.3  tons 
Passengers   36.6  " 

Total  tonnage  included  in  record   220.0 

Weather. — Clear  and  dry,  temperautre  43  F. 
Passt'iiLior  and  Anemometer  records  taken. 
Rail  good. 
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FIG.  11— TEST  NO.  47. 

Poughkeepsie  to  Grand  Central  Station,  Hudson  Division. 
Railway  Test  Car  No..  17,  November  13th,  1901. 
Passenger  Train  No.  2. 

30  sq.  in.  cylinder  in  operation,  test  car  backward. 

Engine  2023  N.  Y.  C. 

Weight  of  loaded  engine   87.5  tons. 

Weight  on  drivers  i^l'iP  « 

Total  weight  with  loaded  engine  and  tender  143.5 

Train  as  follows:  , 

17         I.  C.  Test  Car   45,640  lbs. 

1077         N.  Y.  C.  Coach   85,500  " 

1555  "  "   84,400  " 

10(13  '•  "   86,300 

1092  "  "   86,600 

2019  "  "   60.™ 

180  "  Combination   65,600  ' 

234.5  tons. 
Passengers   33.3 

Total  tonnage  included  in  record   267.8 

Weather.— Fair  and  dry,  temperature  52  to  59  F. 
Passenger  and  Anemometer  records  taken. 
Rail  damp. 

FIG.  12.-TEST  NO.  56. 

Grand  Central  Station  to  Schenectady,  Hudson  &  Mohawk  Divisions. 
Railway  Test  Car  17,  November  20th,  1901. 
Passenger  Train  No.  7. 

30  sq.  in.  cylinder  in  operation,  test  car  running  backward. 
Engine  936  N.  Y.  C. 

Weight  of  loaded  engine    67.3  tons. 

Weight  on  drivers    45.0  ^ 

Total  weight  loaded  engine  and  tender  114.1 

Train  as  follows: 

17         I.  C.  Test  Car   ■  lbs. 

2515         N.  Y.  C.  Express    77,800  " 

11177  "  Smoker    65,500  " 

•    931  "  Coach    88,300  " 

947  "  "    93,000  " 

"Ninita"  Pullman  chair  car   100.000  " 

1069         N.  Y.  C.  Coach    84,400 

1533  "  "    84,400  " 

296.7  tons. 
Passengers    14.8 

Total  tonnage  included  in  record   311.5 

Poughkeepsie : 

1533         N.  Y.  C.  Coach,  Set  Out. 

210  "  Comb.  Taken  Off. 

Albany : 

936  "  Engine.  Taken  Off. 

201S  "  "  Taken  Off. 

1069  "  Coach.  Set  Out. 

—     210  "  Comb.  Set  Out. 

Weather. — Clear,  temperature  35  F. 
Passenger  and  Anemometer  records  taken. 
Rail  good. 

Note.— Calibration  tests  were  made  on  the  run  between  Albany  and 
Schenectady.. 

Note.— When  Dynamometer  Car  is  running  "forward"  or  "backward 
its  weight  is  or  is  not  included  in  the  Dynamometer  record. 

FIG.  13. — TEST  NO.  6. 

Syracuse  to  Albanv,  Mohawk  Division 
Railway  Test  Car  No.  17,  Oct.  25th,  1901 
Passenger  Train  No-  14. 

30  sq.  in.  cylinder  in  operation,  test  car  backward. 
Engin?  2987  N  Y,  C. 

Weight  of  loaded  engine  88.  tons. 

Weight  on  drivers  47 . 4  | 

Using  traction  incr^aser  52.4 

Total  weight  loaded  engine  an  J  tender  144.5 

Train  as  follows: 

17       I.  C.  Test  Car   lbs. 

215        N  Y.  C.  Mail   56,300  " 

770  "  Baggage   60,000 

206  "  Combination    84,000  " 

932  "  Coach    87,000  " 

897  "  "    58,200  ' 

910  "  "    87,700  " 

949  "  "    94,500  " 

"  Seawanhaka  "  Pullman  Drawing  Room  Car   89,000 

"  Godfrey  "  "  "  "       "    57,300 

337.0  tons. 
Passengers   17.0 

Total  tonnage  included  in  record   354.0 

Weather. — Clear. 
Rail  good. 


FIG.  14.— TEST  NO.  7. 

Chicago  to  New  York. 

Railway  test  Car  No,  17,  Hudson  Division. 
Passenger  Train  No.  28. 

30  sq  in.  cylinder  in  operation,  test  car  running  backward. 
Engine  2013  N.  Y.  C. 

Weight  of  loaded  engine    8/  .6  tons. 

Weight  on  drivers   I?( 

Total  weight  loaded  engine  and  tender  143.5" 

Train  as  follows  11>s- 

17        I.  C.  Test  Car   

2739        NYC.  Baggage   59,000 

202       C  C.  C.  &  St.  L. Express   50,000 

2771       NYC.  "    44,500  " 

2650  "  Baggage   52,500 

585  "  "   59,100 

2106  "  Mail  80,000  " 

2114  "  "    80,100  " 

10S0  "  Coach   70,000  " 

900  "  "    94,800  " 

928  "  "    67,900  " 

"  Navarin  "  Pullman  Sleeper  108,0(10  " 

"Shenango   97,000 

434.45  tons. 
Passengers   21.72  " 

Total  tonnage  included  in  record  450.17 

Weather. — Clear  and  cool,  wind  light,  direction  not  noted. 
Rail  condition  good 
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FIG.  11.— TEST  NO.  47. 

Poughkeepsie  to  Grand  Central  Station,  Hudson  Division. 
Railway  Test  Car  No..  17,  November  13th,  1901. 
Passenger  Train  No.  2. 

30  sq.  in.  cylinder  in  operation,  test  car  backward. 

Engine  2023  N.  Y.  C. 

Weight  of  loaded  engine   87.5  toi 

Weight  on  drivers   °7.15 

Total  weight  with  loaded  engine  and  tender  143.5 

Train  as  follows: 

17         I.  C.  Test  Car   45,640  lbs 

1077         N.  Y.  C.  Coach   85,500  ' 

1555  "  .  "   84,400 

lOM  "  "   86,300  ' 

1092  "   86,600  ' 

2019  "  "   60,160  ' 

180  "  Combination   05,000  ' 

234.5  toi 

Passengers   -■   33.3  ' 

Total  tonnage  included  in  record   267.8  ' 

Weather— Fair  and  dry,  temperature  52  to  59  F. 
Passenger  and  Anemometer  records  taken. 
Rail  damp. 

FIG.  12. — TEST  NO.  56. 

Grand  Central  Station  to  Schenectady,  Hudson  &  Mohawk  Divisions 
Railway  Test  Car  17,  November  20th,  1901. 
Passenger  Train  No.  7. 

30  sq.  in.  cylinder  in  operation,  test  car  running  backward. 
Engine  936  N.  Y.  C. 

Weight  of  loaded  engine    67.3  to: 

Weight  on  drivers    45.0 

Total  wek'hi  loaded  engine  and  tender  114.1 

Train  as  follows: 

17     '    I.  C.  Test  Car    lbJ 

2515         N.  Y.  C.  Express    77,800 

1977  "  Smoker    65,500  ' 

■    931  "  Coach    88,300  ' 

947  "  "   ,   93,000  ' 

"Ninita"  Pullman  chair  car   100,000  ' 

1069        N.  Y.  C.  ,  Coach    84,400  1 

1533  "  "    S4.400  ' 

296.7  toi 

Passengers    14.8  ' 

Total  tonnage  included  in  record  311.5  ' 

Poughkeepsie: 

1533         N.  Y.  C.  Coach.  Set  Out. 

210  "  Comb.  Taken  OfE. 

Albany: 

936  "  Engine.  Taken  Off. 

2018  "  "  Taken  Off. 

1069  "  Coach.  Set  Out. 

—    210  "  Comb.  Set  Out 

Weather.— Clear,  temperature  35  F. 
Passenger  and  Anemometer  records  taken. 
Rail  good- 

Note.— Calibration  tests  were  made  on  the  run  between  Albany 

Note,— When  Dynamometer  Car  is  running  "forward"  or  "backward 
its  weight  is  or  is  not  included  in  the  Dynamometer  record. 

FIG.  13. — TEST  NO.  6. 

Syracuse  to  Albany,  Mohawk  Division 
Railway  Test  Car  No.  17,  Oct.  25th.  1901. 
Passenger  Train  No.  14. 

3D  sq.  in.  cylinder  in  operation,  test  car  backward. 
En-in:  29S7  N.  Y.  C. 

Weight  of  loaded  engine  S8.  tons. 

Weight  on  drivers  47.4 

Usiiig  traction  increase  52.4 

Total  weight  loaded  engine  and  Icnlcr  144.5 

Train  as  follows: 

17       I.  C.  Test  Car     lbs. 

215       N  Y.  C.  Mail   56,300 

770  "  Baggage   60,000    "  , 

206  "  Combination   84,000  " 

932  "  Coach   87,000  " 

897  "  "    58,200  " 

1      910  "  "    87,700  " 

949  "  "    94,500  " 

"  Seawanhaka  "  Pullman  Drawing  Room  Car   89,000 

"Godfrey"  "  "  "       "  ■   57.300  " 

337.0  tons. 

Passengers   17.0 

Total  tonnage  included  in  record   354.0  " 

Weather.— Clear. 
Rail  good- 


FIG.  14/ — TEST  NO.  7. 

Chicago  to  New  York. 

Railway  test  Car  No.  1,  ,  Hudson  Division. 
Passi-n^r  Train  No.  28. 

30  vi  in  i-vlindi-r  in  operation,  vest  car  running  backward. 
Engine  2013  N.  Y.  C. 

Weight  of  loaded  engine   87.6  tc 

Weight  on  drivers   67. 15 

Total  weight  loaded  engine  and  tender  143.5 

Train  as  follows  11 

17       I.  C.  Test  Car   

2739       N.  Y  C.  Baggage   59,000 

202       C  C.  C.  &  St,  L.Express   50,000 

2771       N  Y.  C.  "    44.500 

2656  "  Baggage   52,500 

585  '.'  "   59,100 

2106  "  Mail   86,000 

2H4  "  "   80,100 

1980  "  Coach   70,000 

966  "  "   94,800 

928  "  "   67,900 

"  Navarin  "  Pullman  Sleeper   108,000 

'*  Shenango "      "  *'   97.000 

434.-15  t 

Passengers   21.72 

Total  tonnage  included  in  record  456.17 

Weather. — Clear  and  cool,  wind  light,  direction  not  noted. 
Rail  condition  good   


nd 


June  28,  1902.] 


STREET  RAILWAY  JOURNAL. 


811 


son  Division  known  as  the  Day  Express,  stopping  at  practically 
all  stations. 


FIG.  5. — EQUIPMENT  OF  DYNAMOMETER  CAR 

Fig.  12  represents  a  through  local  train  known  as  the  Day  Ex 
press,  which  stops  at  almost  all  stations. 

Fig.  13  represents  a 
through  fast  train  be- 
tween Buffalo  and  Al- 
bany, known  as  the  New 
York  &  New  England 
Express,  which  makes 
the  fastest  through  time 
between  Chicago  and 
New  York  and  Boston 
made  by  any  train  on 
the  road.  This  record  is 
introduced  as  an  inter- 
esting example  of  the 
requirements  of  heavy 
through  train  service 
and  as  a  part  of  the 
record  taken  on  a 
through  run  from  Chi- 
cago to  New  York,  a 
distance  of  nearly  iooo 
miles. 

The  train  was  hauled 
by  the  latest  type  of 
New  York  Central  pas- 
sengerjocomotive,  which 
has  hauled  a  train  of 
sixteen  cars,  weighing, 
with  the  locomotive, 
over  900  tons,  at  a  speed 
of  60  miles  per  hour,  and 
maintained  the  schedule 
speed  of  over  45  miles 
per  hour  with  the  same 

train  between  New  York  and  Albany.  On  the  run  from  which 
Fig.  13  was  taken  the  engine  maintained  for  a  considerable  dis- 


tance a  speed  of  63  miles  per  hour  with  ten  cars,  constituting,  with 
the  engine,  a  train  weighing  494  tons,  thus  developing  continu- 
ously 940  hp,  assuming  the  ordinary  allowance  for  head-end  re- 
sistance due  to  wind  or  air  pressure.  At  another  time  and  with 
a  heavier  train  this  engine  developed  1452  ihp  at  63  miles  per  hour, 
240  r.  p.  m.,  as  shown  by  indicator  cards. 

Fig.  14  represents  the  record  from  Mott  Haven  Junction  to 
Grand  Central  Station  of  a  through  heavy  express  train  known 
as  the  New  York  &  Boston  Express,  loaded  heavily  with  ex- 
press, mail  and  papers,  but  carrying  few  passengers. 

It  is  thought  that  the  records  here  introduced  are  sufficient 
in  number  and  character  to  represent  fairly  well  the  several 
classes  of  duty  required  of  the  present  steam  locomotives,  and 
what  would  be  required  from  electric  locomotives  in  case  they 
should  be  adopted,  as  the  problem  submitted  was  to  duplicate 
the  present  passenger  train  service  between  Mott  Haven  Junc- 
tion and  Grand  Central  Station,  by  using  electric  power  instead 
of  steam  locomotives. 

The  questions  of  changes  in  the  Grand  Central  terminal,  or  of 
the  present  method  of  train  operation,  or  of  handling  the  su- 
burban trains  on  the  division  outside  of  Mott  Haven  Junction 
are  not  considered  in  this  paper. 

It  appears  that  the  braking  effort  per  ton  is  not  as  high  on 
certain  types  of  locomotives  as  it  is  on  coaches.  This  is  due  to 
the  fact  that  not  all  the  wheels  of  the  locomotive  are  always 
braked,  and  those  that  are  braked  cannot  be  set  to  the  skidding 
point  with  a  fully  loaded  tender,  for  if  they  were  they  would  then 
skid  with  a  lightly  loaded  tender.  Hence  the  draw-bar  pull 
during  retardation  is  often  as  great,  or  even  greater,  than  it  is 
during  acceleration.  An  instance  of  this  is  seen  in  Fig.  12  at  (b), 
where  the  maximum  draw-bar  pull  due  to  the  braking  effort  of 
the  train  on  the  locomotive  is  11.950  lbs.,  while  the  maximum 
draw-bar  pull  exerted  in  starting  the  train  at  (c)  is  9945  lbs. 
That  is  to  say,  in  this  particular  run  during  the  period  over 
which  all  possible  retardation  is  desired,  the  draw-bar  pull  in- 
stead of  being  zero,  is  20  per  cent  greater  than  that  available  for 
acceleration.  In  Fig.  9,  for  the  stop  at  Wakefield  these  figures 
become  respectively  15,675  lbs.,  9899  lbs.  and  60  per  cent.  At  all 
other  stops  on  this  record  it  is  seen  that  the  braking  effort  of  the 
train  is  nearly  equal  to  the  maximum  starting  effort  of  the  loco- 
motive during  acceleration. 

The  severe  oscillation  of  the  dynamometer  pen  on  this  record 
exhibits  the  irregular  turning  moment  of  the  engine  which  is 
caused  partly  by  unequal  distribution  of  the  steam  in  the  cylin- 
ders, due  to  the  lack  of  proper  adjustment  of  the  valve  motion, 
and  partly  to  the  irregular  turning  moment  of  any  two-cylinder 
engine  of  this  type. 

In  Fig.  10,  however,  which  is  the  record  obtained  from  engine 
No.  1407 — one  of  the  latest  suburban  type  engines  on  this  road  


FIG.  6.— DIAGRAM  OF  EQUIPMENT  OF  DYNAMOMETER  CAR 

the  smoothness  of  the  record,  and  the  perfect  braking  of  the 
engine  and  train  are  noticeable. 
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Where  these  records  are  marked  "pump,"  the  dynamometer 
cylinder  was  being  filled  with  oil  from  the  hand  pump  provided 
for  this  purpose. 

The  various  phases  in  the  cycle  of  locomotive  performance  are 


TIME  l'<2  1 
MIDNIGHT 


3  4    5  6    7    8   9  10  11  12  1 

A.M.  MOON 


3  4 


FIG.  15.— PERCENTAGE  OF  PASSENGER  WEIGHT  TO  LIGHT  TRAIN 
WEIGHTS,  GRAND  CENTRAL  STATION  TO  MOTT  HAVEN 
JUNCTION 

clearly  seen  in  the  dynamometer  records;  thus,  in  Fig.  n,  at 
(b)  the  engine  was  given  steam,  at  (c)  hooked  up,  and  at  (d) 
given  more  steam,  at  (e)  again  hooked  up,  and  at  (f)  again  given 
more  steam ;  at  A'J  steam  was  cut  off  and  the  train  coasted  to 

(g)  where  brakes  were  applied,  released,  and  again  applied  at 

(h)  ,  etc. 


ment,  and  finally  a  reduction  of  the  draw-bar  pull  thus  obtained 
to  horse-power,  and  eventually  to  kilowatts.  Owing  to  the 
fact  that  the  maximum  speeds  on  this  division  seldom  exceed  35 
miles  per  hour,  and  that  the  trains  were  never  less  than  three 
cars  in  length — often  reaching  eleven  cars  in  length — no  cor- 
rection was  made  for  head  end  air  resistance. 
The  successive  steps  wee  as  follows: 

(1)  In  order  to  determine  the  average  draw-bar  pull  for  any 
given  period,  the  entire  area  under  the  dynamometer  pen  record 
was  found  by  a  planimeter  and  divided  by  the  length  of  base  of  the 
interval  from  start  to  stop,  the  result  being  the  average  draw-bar 
pull.  Thus,  in  Figs.  7  to  14  inclusive,  which  are  characteristic 
dynamometer  records,  the  areas  A',  A",  etc.,  were  found  by  a 
planimeter;  by  dividing  any  area  thus  found  by  the  total  length 
of  its  base  between  stops,  the  average  height  of  the  dynamometer 
records  between  stops  is  obtained.  This  average  height,  when 
multiplied  by  the  constant  of  the  instrument,  represents  the  aver- 
age draw-bar  pull  between  these  stops. 

(2)  From  passenger  records  taken  during  dynamometer  tests 
the  curve  shown  in  Fig.  15  was  plotted,  showing  the  ratio  of  the 
weight  of  the  live  load  to  the  light  weight  of  the  train. 

(3)  Dividing  the  average  pull  in  pounds  by  the  total  weight 
of  the  train  the  average  pound  per  ton  draw-bar  pull  over  the  run 
under  consideration  was  obtained.*  The  average  pounds  per  ton 
draw-bar  pull  thus  obtained  for  each  run  is  shown  in  Table  1. 
The  means  of  the  values  set  forth  in  Table  1  are  shown  in  Table  2. 

The  average  pounds  per  ton  draw-bar  pull  (not  tractive  effort) 
for  various  lengths  of  run  over  the  Mott  Haven  division  are 
shown  in  Curve  1  of  Fig.  16.  Curves  2  and  3  show  these  values 
for  longer  runs,  as  obtained  on  the  Harlem  and  Hudson  divisions, 
respectively,  and  Curve  4,  which  is  the  mean  of  Curves  1,  2  and  3, 
shows  very  roughly  what  may  be  expected  to  obtain  as  the  aver- 
age value  of  the  "pounds  per  ton"  draw-bar  pull  under  ordinary 
steam  railroad  conditions  on  a  level  and  comparatively  straight 
track  with  various  weights  and  length  of  train  (three  to  ten  cars, 
100  to  400  tons)  and  at  an  average  speed  of  about  30  miles  per 
hour. 

The  question  of  grade  is  here  eliminated,  for  each  point  shown 
represents  the  average  value  of  two  runs  on  the  same  train,  one 
north,  the  other  south. 

The  number  of  variables  entering  into  these  values,  such,  for 
example,  as  the  degree  of  skill  of  the  engineer,  the  wind  velocity, 
the  condition  of  the  track,  agreement  with  schedule  time,  etc., 
make  it  impossible  for  any  curve  to  pass  through  all  its  points, 


Curve  Sheet  No  16. 
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FIG.  16.— DRAW-BAR  PULL  AND  LENGTH  OF  RUN 


METHOD  OF  OBTAINING  HORSE-POWER  AT  DRAW-BAR  FROM 
DYNAMOMETER  RECORDS. 

Th  is  was  obtained  in  general  in  the  following  manner:  From 
actual  dynamometer  car  tests  the  average  draw-bar  pull  of  the 
several  trains  over  the  various  runs  was  determined,  proper 
allowance  made  for  increased  train  weight  due  to  motor  equip- 


and  therefore,  as  stated,  these  curves  can  only  be  taken  as  indi- 
cating the  average  value  of  a  widely  varying  quantity. 

(4)  Fig.  17  shows  a  graphical  method  of  obtaining  the  speed 
in  miles  per  hour  between  any  two  stations  when  the  time  of  run 
between  these  two  stations  is  given.    If  the  lower  strip  of  this 

*  This  data  is  being  tabulated  in  convenient  form,  and  will  be  presented  next 
week. 
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diagram  be  cut  off  along  the  dotted  line  and  placed  horizontally 
at  the  left  with  any  station  on  the  ordinate  at  the  given  time  the 
intersection  of  any  other  station  with  an  oblique  line  gives  the 
average  speed  between  these  stations.  Thus,  for  example,  if  the 
run  from  Grand  Central  Station  to  Yonkers  is  made  in  forty-two 
minutes,  by  placing  "Grand  Central  Station"  on  the  ordinate  at 
the  left  at  forty-two  minutes  and  running  horizontally  along  the 
strip  to  "Yonkers"  the  oblique  line  here  intersected  shows  the 
average  speed  to  be  22  miles  per  hour;  in  the  same  manner,  if  the 
run  from  Grand  Central  Station  to  Mott  Haven  Junction  is  made 
in  ten  and  one-quarter  minutes  the  average  speed  is  30  miles  per 
hour.  Again,  by  placing  "Spuyten  Duyvil"  on  the  ordinate  at  the 
left  at  twenty-eight  minutes  and  following  horizontally  to  "Hast- 
ings" the  average  speed  between  these  two  stations  is  seen  to  be 
18  miles  per  hour. 

(5)  The  weight  of  every  train  arriving  or  leaving  the  Grand 
Central  Station  on  a  given  day  was  obtained  and  its  average 
speed  between  stops  determined  from  the  above  curves.  Know- 


In  Column  11  the  product  of  "pounds  per  ton,"  times  total 
tonnage  of  train. 

In  Column  12  the  average  horse-power  required  to  haul  a  train, 
exclusive  of  the  locomotive,  from  Grand  Central  Station  to  125th 
Street;  this  value  was  obtained  from  Fig.  18  and  is 
5227  X  32.8/475  =  458  hp. 

No  stop  being  made  at  138th  Street,  Columns  13,  14,  15  and  16 
are  blank. 

In  Column  17  the  average  speed  from  125th  Street  to  Junction 
is  found  as  above. 

In  Column  18  average  "pounds  per  ton"  draw-bar  pull  over 
this  run. 

In  Column  19  the  average  total  draw-bar  pull. 
In  Column  20  the  average  horse-power  required  at  the  draw- 
bar over  this  run. 

The  horse-power  required  for  each  scheduled  train  over  each 
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FIG.  17. — SPEED  IN  MILES  PER  HOUR 
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FIG.  18.— HORSE-POWER  EXERTED  AT  DRAW-BAR 


ing,  therefore,  the  average  draw-bar  pull  in  pounds  required  to 
haul  a  train,  and  the  average  speed  at  which  this  draw-bar  pull 
was  exerted,  the  horse-power  at  the  draw-bar  becomes 

H.  P.  =r  foot  pounds  per  minute/33,000. 

=  draw-bar  pull  X  miles  per  hour  X  5280/33,000  X  60. 
=  draw-bar  pull  X  miles  per  hour/375. 

This  formula  is  represented  graphically  in  Fig.  18,  from  which, 
knowing  the  draw-bar  pull  and  speed,  the  horse-power  or  kilo- 
watts corresponding  thereto  is  determined.  Thus,  for  example, 
if  the  draw-bar  pull  is  4300  lbs.  at  a  speed  of  36  miles  per  hour, 
to  find  the  horse-power  or  kilowatts  corresponding  thereto  at 
4300  lbs.  on  the  ordinate  at  the  left  of  the  figure,  follow  the  dotted 
line  to  the  right  until  it  intersects  the  required  speed  curve,  thence 
downward  to  the  base  line,  thus  obtaining  410  hp.  If  the  efficiency 
01  the  motor  is  taken  at  70  per  cent,  by  following  the  ordinate  at 
410  hp  vertically  to  the  70  per  cent  curve  and  thence  to  the  left 
the  kilowatt  capacity  required  is  found  to  be  440  kw,  which  is  the 
power  required  to  propel  the  train,  exclusive  of  the  locomotive 
and  head-end  resistance. 

Now,  referring  to  the  first  line  of  Table  3,  which  represents  the 
results  obtained  by  calculating  the  power  required  for  the  train 
service  of  Oct.  23,  1901,  we  have  for  the  first  train  shown: 

In  Column  1,  the  division  over  which  the  train  runs,  namely, 
"N"  (N.  Y.,  N.  H.  &  H.);  in  Column  2  the  train  number;  in  Col- 
umn 3,  light  weight  of  train;  in  Column  4,  weight  of  train  loaded, 
which  was  obtained  by  reference  to  the  curve  in  Fig.  15,  showing 
the  weight  of  passengers  to  be  added  to  the  light-train  weight. 

The  first  stop  being  at  125th  Street,  Columns  5,  6,  7  and  8  are 
blank,  but  show  by  arrow  heads  the  direction  of  movement,  thus 
north,  south. 

In  Column  9  is  found  the  average  speed  qbtained  as  above. 

In  Column  10  the  pounds  draw-bar  pull  from  Table  2. 


run  was  obtained  in  the  same  manner,  and  the  results  as  taken 
from  this  table  were  plotted  and  are  shown  on  train  diagram 
sheets,  Figs.  19,  20,  21  and  22. 

METHOD  OF  OBTAINING  DAILY  LOAD  DIAGRAM. 

From  a  careful  examination  of  the  weights  of  all  locomotives 
now  in  service  on  this  division  it  was  found  that  properly  powered 
electric  locomotives  having  a  total  weight  of  sixty-five  tons  each, 
all  of  which  would  be  available  for  tractive  effort,  could  satisfac- 
torily perform  the  service  of  existing  steam  locomotives. 

To  each  train  horse-power  curve,  therefore,  as  plotted  on  Train 
Sheets,  Figs.  19,  20,  21  and  22,  is  added  the  horse-power  required 
to  propel  a  65-ton  locomotive. 

This  horse  -power  was  obtained  in  the  same  manner  as  that  re- 
quired to  haul  the  train  and  was  plotted  separately  on  the  train 
sheets;  evidently  the  friction  of  an  electric  locomotive  in  pounds 
per  ton  is  greater  than  an  equivalent  weight  of  train,  but  this  dif- 
ference was  considered  in  selecting  the  proper  locomotive 
efficiency. 

The  sum  of  the  instantaneous  values  of  these  individual  curves 
was  then  plotted  as  the  irregular  solid  line  Curve  1  in  Figs.  19, 
20,  21  and  22.  The  mean  height  of  this  curve  is  plotted  as  the 
straight-line  Curve  2  on  each  sheet  and  represents  the  average 
horse-power  required  to  propel  all  schedule  trains  and  locomo- 
tives during  the  six  hours  covered  by  the  sheet. 

This  average  horse-power,  when  converted  into  kilowatts  by 
means  of  the  following  formula  (which  is  exhibited  graphically 
in  Fig.  18) 

kw  =  hp  X  746/70%  X  1000 
where  1000  watts  =  1  kw 

746  watts  —  1  electrical  hp 
and  70%  ;=  efficiency  of  locomotives 
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gives  the  ave-age  kilowatt  input  required  at  contact  shoes  of  elec- 
tric locomotives  for  the  period  covered  by  each  sheet  and  appears 
as  Curve  3. 

Curve  4  represents  the  mean  average  kilowatt  input  at  contact 


The  mean  height  of  Curve  3  on  Fig.  23  appears  as  Curve  5  in 
Figs.  19,  20,  21  and  22,  and  similarly  the  mean  height  of  Curve 
4  on  Fig.  23  appears  as  Curve  6  on  Figs.  19,  20,  21  and  22. 

The  sum  of  Curves  4,  5  and  6  on  Sheets  19,  20,  21  and  22  is 
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FIG.  19.  — DAILY  TRAIN  SHEET 


FIG.  20.— TRAIN  SHEET  AND  LOAD  DIAGRAM 


shoes  (for   line   service   only)  throughout  a  period  of  twenty-  plotted  as  Curve  7  on  those  sheets,  and  therefore  represents  the 

four  hours  under  the  same  conditions,  and  its  height  is  the  aver-  average  daily  kilowatt  input  required  at  contact  shoes  of  locomo- 

age  height  of  Curve  3  in  Figs.  19,  20,  21  and  22.  tive  for  all  service. 

The  switching,  shop  train  and  return  engine  service  was  found  Curve  1  of  Fig.  23  is  a  condensed  load  diagram  of  the  entire 

to  represent  such  hourly  demands  as  are  shown  in  Curves  3  and  sen-ice,  showing  theliourly  variation  of  the  different  classes  of 

4  of  Fig.  23.  service  as  deduced  from  the  curves  in  Figs.  19,  20,  21  and  22. 
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From  Curve  7  on  these  sheets  it  is  seen  that  the  daily  average  total  annual  input  required  at  the  contact  shoes  of  the  locomotives 
input  required  would  be  at  the  rate  of  1800  kw,  and  therefore  the      for  propulsion   alone  would   be   (1800  X  24  X  365)  =  15,768,000 


FIG.  21.— TRAIN  AND  LOAD  DIAGRAMS  FOR  OCT.  23,  1901,  SHOWING  ENERGY  REQUIRED  FOR  PROPOSED  ELECTRIC  LOCOMOTIVE 

SERVICE  BETWEEN  GRAND  CENTRAL  STATION  AND  MOTT  HAVEN  JUNCTION 
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FIG.  22.— TRAIN  AND  LOAD  DIAGRAMS  FOR  OCT.  2$,  1901,  SHOWING  ENERGY  REQUIRED  FOR  PROPOSED  ELECTRIC  LOCOMOTIVE 

SERVICE  BETWEEN  GRAND  CENTRAL  STATION  AND  MOTT  HAVEN  JUNCTION 
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kw-hours.  From  the  total  number  of  tons  hauled  yearly  over  this 
division,  including  passenger,  shop  trains  and  switching  service, 
the  ton  miles  per  year  were  found  to  be  250,285,710.  Hence  the 
electrical  energy  required  to  haul  a  ton  1  mile  over  this  division 
under  the  existing  conditions  would  be 

15,768,000,000/250,285,710  =  63  watt-hours  per  ton  mile. 
With  this  figure  as  a  basis,  and  the  load  factor  as  determined 
from  the  load  diagram,  the  problem   of   determining   the  best 
method  of  producing,  distributing  and  applying  the  power  was 
considered. 

CHOICE  OF  SYSTEM 

While  it  is  the  writer's  opinion  that  the  alternating-current 
railway  motor  will  yet  prove  to  be  the  most  efficient,  all  things 
considered,  for  long-distance  railway  work,  it  has  not  yet  in  his 
opinion  demonstrated  its  ability  to  start  under  load  as  efficiently 
or  to  accelerate  a  train  as  rapidly  as  the  direct-current  motor. 
The  line  under  immediate  consideration  was  short,  the  trains 
numerous  and  rapid  acceleration  desirable,  all  of  which  are  con- 
ditions favorable  to  the  direct-current  motor. 

Furthermore,  direct-current  motors,  with  their  necessary  auxil- 
iaries, have  become  fairly  well  standardized,  and  it  is  the  only 
class  of  electric  railway  apparatus  available  from  the  manufacturers 
of  the  United  States  without  involving  experimental  work  and 
large  development  expense. 

In  view  of  these  facts,  and  the  probable  necessity  for  rapid  con- 
struction, the  writer  refrained  from  advising  anything  of  an  ex- 
perimental nature,  and  therefore  recommended  the  direct-current 
system  in  combination  with  the  third  rail  for  the  main  line  and 
overhead  construction  for  the  yards,  all  of  which  have  demon- 
strated fully  their  ability  to  meet  the  conditions  imposed  by  rail- 
way operation  so  far  as  motive  power  is  concerned,  although 
there  has  not  yet  been  an  electric  installation  on  any  existing 
terminal  that  is  as  complex  or  into  which  anywhere  near  the  num- 
ber of  heavy  trains  enter  as  on  this  section  of  road. 

Had  the  length  of  road  under  consideration  been  considerably 
greater,  and  had  it  been  thought  possible  to  secure  sufficient  time 
to  conduct  experiments  or  invite  demonstrations  by  manufac- 
turers of  alternating-current  motor  equipment  this  class  of  ap- 
paratus would  have  been  more  seriously  considered. 

DISCUSSIONS  AND  ANALYSIS  OF  PLANS  OF  ESTIMATES 
In  the  preparation  of  estimates,  twelve  distinct  plans  of  genera- 
tion and  distribution  were  considered  and  the  results  tabulated  as 
shown  in  the  accompanying  table.  All  the  estimates  were  com- 
puted upon  the  same  basis  so  far  as  cost  of  fuel,  labor  and  losses 
in  transmission  were  concerned.  The  different  headings  in  the 
table  here  shown  are  deduced  from  another  table  not  here  pub- 
lished, the  columns  of  which  were  as  follows: 

Column  A. — Total  Cost  of  Entire  Installation. — Erected  com- 
plete, consisting  of  power  house,  transmission  circuits,  feeders, 
sub-stations,  track  construction  chargeable  to  electrical  equip- 
ment, overhead  construction  and  electric  locomotives. 

Column  B. — Total  Operating  Expenses  per  Annum. — Including 


wages  in  power  house  and  sub-stations  and  on  rolling  stock,  to- 
gether with  all  coal,  oil,  water,  waste,  repairs,  etc. 

Column  C. — Fixed  Charges  per  Annum. — Including  interest  at 
4  per  cent  on  total  investment  and  taxes  at  2  per  cent  on  build- 
ings, sites,  machinery  and  electric  locomotives. 

Column  D. — Total  Expense  per  Annum. — Made  up  of  Column 
B  plus  Column  C. 

Column  E. — Operating  Expenses  per  Annum  at  Power  House. 
— Including  coal,  water,  oil,  waste,  etc.,  and  repairs  and  wages. 

Column  F. — Operating  Expenses  per  Annum  at  Contact  Shoe. 
—Including  coal,  water,  oil,  waste,  etc.,  and  repairs  and  wages  in 
power  house;  oil,  waste,  repairs  and  wages  in  sub-stations,  and 
repairs  (labor  and  material)  on  transmission  lines. 

Column  G. — Total  Expense  per  Annum  Exclusive  of  Rolling 
Stock.- — Including  operating  expenses  per  annum  at  contact  shoe 
(as  in  preceding  Column  F)  plus  fixed  charges  as  follows:  Inter- 
est at  4  per  cent  on  total  investment  (less  cost  of  electric  locomo- 
tives) and  taxes  at  2  per  cent  on  buildings,  sites  and  machinery. 

Column  I.— Total  Locomotive  Miles  per  Annum. — Determined 
from  information  furnished  through  the  operating  department. 

The  explanation  of  the  columns  in  the  table  below  ij  as  follows: 

Column  H  is: 

Column  E  (of  table  not  published) 
Total  kw-hours  generated  at  P.  H. 
and  represents  the  operating  expenses  per  kw-hour  at  power 
house  switchboard. 

Column  M  is: 

Column  F  (of  table  not  published) 
Total  kw-hours  delivered  to  contact  shoe  annually 
and  represents  the  operating  expenses  per  kw-hour  at  contact 
shoe. 

Column  N  is: 

Column  G  (of  table  not  published) 
Total  kw-hours  delivered  to  motor  terminals  annually, 
and  represents  the  total  cost  per  kw-hour  delivered  to  motor  ter- 
minals exclusive  of  fixed  and  operating  charges  on  electric  loco- 
motives. 

The  cost  per  kw-hour  at  motor  terminal  differs  from  the  cost 
per  kw-hour  at  the  contact  shoe  only  when  batteries  are  carried 
on  the  locomotives,  in  which  event  the  cost  per  kw-hour  at  the 
motor  terminals  is  increased  over  the  cost  per  kw-hour  at  the 
contact  shoe  by  the  cost  of  energy  lost  in  the  batteries. 

Column  J  is: 

Column  B  (of  table  not  published)  , 

 ,  =   and  represents 

Column  I 

the  operating  expenses  per  electric  locomotive  mile.  The  values 
in  this  column  are  directly  comparable  with  values  now  obtained 
in  the  present  steam  locomotive  service,  except  that  the  operating 
expenses  for  steam  locomotives,  as  shown  by  the  performance 
sheets  of  the  motive  power  department,  do  not  include  any  charge 
for  water.    From  the  best  information  available,  the  cost  of  water 


Table  of  Estimates  on  Plans  for  Proposed  Electrical  Equipment  of  the  N.  Y.  C.  &  H.  R.  R.  R.  Between  Grand  Central  Station  and  Mott  Haven  Junction 


Character  of  Stations,  Etc. 


Direct  current  power  station  at  center  of  line  and  contiguous  to  tracks.     600  volt  working  conductor,  no  batteries  

Same  as  No.  1,  with  batteries  in  power  house.  

Same  as  No.  1,  with  battery  snb-station  near  Grand  Central  Station  and  Mott  Haven  Junction   

Alternating  current  power  station  on  river  front  near  center  of  line,  with  rotary  converter  sub-stations  near  each  end  of  line. 

11,000  volt  A.  C.  and  600  volt  D.  C  

Combined  D.  C.  and  A.  C.  power  station  at  Harlem  River  near  one  end  of  line  and  one  rotary  converter  sub-station  near  the 

other  end  of  line.    11,000  volt  A.  C,  600  volt  D.  C,  no  batteries  

Direct  current  feeders  from  Manhattan  Railway  sub-station  located  near  center  of  line.    Transmission  from  sub-station  to 

working  conductor,  600  volts  D.  C.  energy  to  be  purchased    _   

Rotary  converter  sub-station  at  center  of  line.    A.  C.  energy  to  be  purchased  from  Manhattan  sub-station  and  transmitted 

at  11,000  volts.    Energy  to  cost  %  cent  less  per  kw  hour  than  D.  C.  energy  delivered  

Two  rotary  convener  sub-stations,  one  near  each  end  of  line.    A.  C.  current  :o  be  purchased  from  Manhattan  sub-station 

near  center  of  line      ._   _    

Combined  A.  C.  and  D.  C.  power  station  near  Harlem  River  at  end  of  line     One  sub-station  near  other  end,  and  batteries 

carried  on  locomotives  charged  from  working  conductor    _     

One  rotary  converter  sub-staion  near  center  of  line,  A.  C.  current  purchased  from  Manhattan  sub-station  No.  7,  batteries  on 

locomotives  charged  from  working  conductor  _.  _     

Direct  current  feeders  from  Manhattan  sub-station  No.  7,  near  center  of  line.    Batteries  on  locomotives  charged  from  work- 
ing conductors          .   

Combined  A.  C.  and  D.  C.  power  station  at  Harlem  River  near  outer  end  of  line.    One  sub-station  near  other  end.  Batteries 
in  power  station  and  sub-station.    A.  C.  transmission  11,000  volts,  D.  C.  conductors  600  volts  
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for  the  present  service  on  this  division  is  about  .987  cent  per  loco- 
motive mile,  which  amount  added  to  the  present  cost  as  shown  on 
the  locomotive  performance  sheets,  gives  an  amount  which  should 
be  compared  with  the  values  in  Column  J. 
Column  K  is: 

Column  C  (of  table  not  published) 

 7=r- ;  r —  and  represents 

Column  1 

the  fixed  charges  per  electric  locomotive  mile,  and  is  here  tabu- 
lated merely  as  a  step  in  obtaining. 

Column  L  (which  is  Column  J  plus  Column  K)  and  represents 
the  total  cost  per  electric  locomotive  mile. 

While  the  results  in  Column  L  indicate  that  Plan  No.  1  was  the 
most  advisable  one  to  adopt,  it  was  not  seriously  considered,  for 
the  reason  that  it  necessitated  locating  the  power  station  in  a  part 
of  the  city  where  its  erection  would  probably  have  been  prohibited 
by  the  city  authorities,  but  it  was  here  introduced  for  comparison 
as  indicative  of  the  economy  to  be  gained  by  placing  the  power 
station  at  the  theoretical  center  of  distribution.  The  same  ob- 
jections apply  to  Plans  2  and  3. 

Plans  4  and  5  bring  out  quite  clearly  the  difference  in  the  cost 
of  operation  between  two  sub-stations  and  one,  both  plans  per- 
mitting the  location  of  the  power  station  on  the  river  front. 
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FIG.  23. — LOAD  DIAGRAM 


The  difference  in  favor  of  Plan  5  is  entirely  due  to  the  saving  in 
labor  of  one  sub-station. 

Plans  6,  7  and  8  were  studied  with  the  object  of  ascertaining 
whether  the  purchase,  instead  of  the  generation  of  power,  would 
offer  a  satisfactory  solution  of  the  problem. 

The  purchase  of  both  direct-current  and  alternating-current 
energy  was  considered  on  the  lowest  basis  that  it  was  thought 
possible  for  any  existing  company  to  furnish  it,  and  it  was  found 
that  the  direct-current  energy  would  cost  the  railroad  company 
yi  cent  more  per  kw-hour  than  the  alternating-current  energy,  in 
consequence  of  the  interest,  depreciation,  maintenance,  etc.,  of  the 
transmission  lines,  rotary  converters  and  other  sub-station  ap- 
paratus which  would  have  to  be  furnished  by  the  energy-pro- 
ducing company. 

The  prohibitive  annual  cost  of  these  purchasing  plans  is  at  once 
observed  by  reference  to  Columns  L  and  M,  the  plans  only  merit- 
ing consideration  as  representing  a  temporary  arrangement  that 
might  be  effected  in  order  to  allow  rapid  installation. 

Owing  to  the  more  or  less  complex  system  of  overhead  or  third- 
rail  yard  construction  made  necessary  by  the  nature  of  the  case 
and  the  advantages  to  be  obtained  by  their  elimination  in  the  sub- 
stitution of  locomotives  which  could  for  switching  service  be  self- 
contained,  though  normally  supplied  with  energy  from  the  work- 
ing conductors,  a  study  was  made  of  electric  locomotives  carrying 
batteries. 

The  results  of  these  studies  made  under  several  different  as- 
sumptions are  shown  under  Plans  9,  10  and  II.    From  Columns 


L  and  N  it  is  evident  that  whatever  may  be  gained  by  the  elimina- 
tion of  the  overhead  construction  is  largely  offset  by  the  ad- 
ditional cost  of  operation,  although  it  will  be  observed  that  the 
cost  per  locomotive  mile  of  Plan  9  compares  favorably  with  the 
cost  of  Plan  12. 

Plan  12  differed  only  from  Plan  5  in  a  slight  reduction  in  the 
capacity  of  the  converting  apparatus  in  the  power  house  and  sub- 
stations and  the  substitution  therefor  of  two  storage  batteries 
(one  located  in  or  near  the  power  house  and  one  in  the  sub-sta- 
tion), each  of  such  capacity  that  it,  together  with  only  a  portion 
of  the  main  station  and  sub-station  machinery,  would  be  capable 
of  taking  over  the  entire  load  of  the  line  for  a  short  period  of  time 
in  cases  of  emergency. 

The  additional  first  cost  and  the  slight  increase  in  annual  ex- 
pense (as  compared  with  Plan  5),  represented  by  a  reserve  station 
capacity  of  this  nature,  was  thought  to  be  of  secondary  import- 
ance only,  in  view  of  the  increased  reliability  of  operation  thereby 
obtained.  The  increased  cost  of  operation  in  this  plan  over  that 
of  Plan  5  is  due  to  the  fact  that  the  battery  maintenance  was  fig- 
ured at  10  per  cent  per  annum,  which  is  considerable  higher  than 
is  ordinarily  assumed,  and  will  probably  be  considered  excessive 
by  some. 

A  battery  of  this  kind  would  not  only  serve  as  a  reserve,  but 
would  prove  of  considerable  value  as  a  regulator  of  potential 
along  the  line,  and,  in  addition,  it  would,  notwithstanding  its  in- 
herent losses,  tend  to  reduce  the  power  house  operating  costs  by 
taking  up  the  excessive  load  fluctuations  of  the  system  and  per- 
mitting the  load  upon  the  engines  to  be  maintained  at  or  near 
their  most  efficient  working  capacity. 

ft  was  considered  of  the  utmost  importance  in  an  installation  of 
this  magnitude  that  the  number  of  interruptions  of  power  simply 
be  reduced  to  a  minimum,  that  no  device  which  could  increase  the 
safety  and  reliability  of  the  plant  should  be  omitted,  and  that  the 
probability  of  future  extensions  of  the  electrical  system  should  be 
considered.  As  best  fulfilling  the  above  conditions,  therefore, 
Plan  12  was  the  one  specifically  recommended  for  adoption. 

OPERATING  EXPENSES. 

A  careful  compilation  of  all  the  expenses  entering  into  the  op- 
eration of  the  present  steam  service  was  made,  and  the  following 
comparative  table  of  relative  costs  is  believed  to  be  correct,  as- 
suming that  the  present  locomotives  running  between  Mott  Haven 
Junction  and  Grand  Central  Station  should  be  abandoned  and  the 
service  now  performed  by  them  duplicated  by  electric  locomotives 
operated  in  accordance  with  Plan  12.  It  is  assumed  that  the  elec- 
tric locomotives  will  be  operated  by  the  same  class  of  men  as 
those  who  now  operate  the  steam  locomotives  and  that  they  would 
receive  the  same  rate  of  pay  that  they  now  receive. 

This  condition  is  not  favorable  to  electric  traction,  as  it  is  not 
ordinarily  necessary  to  have  two  men  to  operate  an  electric  motor, 
but  in  the  writer's  judgment  it  is  not  advisable  to  operate  a  service 
of  this  class  under  such  exacting  conditions  without  two  men  on 
each  locomotive. 

If  the  motor-car  system  should  be  adopted,  as  it  probably  would 
be  were  the  electrical  equipment  extended  beyond  Mott  Haven 
Junction,  or  if  the  forward  guard  or  brakeman  were  allowed  to 
take  the  place  of  the  second  man  while  passing  through  the  tun- 
nel and  yards,  a  saving  equivalent  to  his  wages  could  thereby  be 
effected. 

With  two  men  of  the  same  skill  as  at  present  employed  on  the 
locomotives  the  figures  are  as  follows: 

Elec- 
Steam.  tricity. 

Operating  expenses  per  locomotive  mile  exclusive 
of  fixed  charges,  but  including  water,  labor,  cost 
of  cleaning  and  repairing  tunnel  and  all  other 
expenses  of  locomotive  operation  23.05       15  80 

Fixed  charges  per  locomotive  mile  assuming  that  it 
now  requires  forty  locomotives  to  perform  the 
present  service  and  that  thirty-three  electric  loco- 
motives could  perform  the  same  service   1.13  7.83 

Total  in  cents  24.18  23.63 

From  these  figures  it  appears  that  while  there  would  be  a  slight 
annual  saving  in  operating  expenses  in  favor  of  electricity  it  is  not 
sufficient  to  warrant  its  adoption  on  the  grounds  of  economy  in 
operation  alone,  although  its  adoption  can  be  justified  on  other 
grounds. 

These  figures  could  be  made  more  favorable  to  electricity  were 
an  optimistic  view  of  many  of  its  advantages  taken,  and  the  prob- 
ability is  that  practical  operation  will  show  a  somewhat  greater 
gain  than  here  indicated;  but  it  has  been  deemed  best  by  the 
writer  to  maintain  a  conservative  view  throughout  the  entire  in- 
vestigation. 
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It  is,  however,  safe  to  conclude  that  the  saving  in  operation  ex- 
penses by  the  electric  system  would  be  sufficient  to  offset  the  in- 
creased fixed  charges  due  to  the  additional  investment  made  neces- 
sary by  its  adoption. 

The  dynamometer  car  was  operated  by  Edward  C.  Schmidt, 
professor  of  railway  mechanical  engineering  of  the  University  of 
Illinois.  He  was  assisted  by  J.  J.  Snodgrass  and  R.  W.  Lohmann. 
B.  S.  Harrison,  Hugh  Hazleton,  R.  W.  Lohmann,  J.  J.  Snodgrass, 
H.  A.  Strauss  and  A.  S.  Courtright  assisted  in  the  calculations  and 
preparation  of  the  report. 

In  connection  with  the  investigation,  a  series  of  comparative 
acceleration  tests  of  steam  locomotives  and  electrical  equipment 
were  made  at  Schenectady,  the  results  of  which  are  set  forth  in 
another  paper  prepared  by  W.  B.  Potter  and  the  writer,  which  is 
to  be  read  at  this  meeting. 



Subway  Power  Plant  a  Nuisance 

The  Court  of  Appeals  of  New  York  has  declared  that  the  build- 
ers of  the  subway  in  Manhattan  had  no  legal  right  to  erect  sheds 
and  workshops  along  the  line  of  the  tunnel  against  the  wishes  of 
abutting  property  owners.  The  decision  was  in  the  action  brought 
by  the  proprietor  of  the  Everett  House,  corner  of  Fourth  Avenue 
and  Seventeenth  Street,  fronting  on  Union  Square,  against  Fred- 
erick Holbrook  and  others,  sub-contractors  under  John  B.  Mc- 
Donald, who  is  constructing  the  Rapid  Transit  Subway. 

The  Special  Term  refused  to  grant  an  order  for  an  injunction 
restraining  the  continuance  of  certain  worksheds  erected  by  the 
tunnel  contractors  in  front  of  the  Everett  House,  on  the  ground 
that  they  are  a  nuisance  and  for  the  recovery  of  damages  arising 
therefrom.  The  Appellate  Division  reversed  the  Special  Term, 
and  the  Court  of  Appeals  on  June  11  sustained  the  Appellate  Di- 
vision and  ordered  judgment  absolute  in  favor  of  the  Everett 
House  proprietor,  with  stipulation. 

Under  a  permit  from  the  Park  Department  the  contractors 
erected  buildings  upon  the  paved  place  in  front  of  the  hotel,  and 
placed  therein  boilers,  forges,  air  compressors  and  machinery  to 
furnish  power  and  appliances  for  the  prosecution  of  the  work  un- 
der their  sub-contract,  extending  from  Great  Jones  Street  to  Thir- 
ty-Second Street.  These  buildings  occupy  tne  space  of  100  ft.  x 
120  ft.  and  are  enclosed  with  board  fences.  The  space  is  used  to 
store  tools  and  machinery.  The  power  generated  within  the  en- 
closure is  compressed  air,  which  is  conducted  along  the  work  in 
pipe  lines.  The  structure  is  so  erected  as  to  leave  in  front  of 
plaintiff's  hotel  a  paved  carriage  way  40  ft.  wide.  The  opinion  of 
the  court,  which  was  written  by  Judge  Bartlett,  holds  that  no  au- 
thority is  vested  in  the  Rapid  Transit  Commissioners  or  the  Park 
Commissioners  to  erect  such  structures  as  those  of  which  com- 
plaint is  made.  These  structures,  it  is  pointed  out,  are  not  tem- 
porary, but  rather  permanent,  as  they  are  intended  for  the  life  of 
the  contract,  and,  therefore,  do  not  come  within  the  provisions  of 
the  law  of  1892,  which  grants  temporary  privileges  to  those  en- 
gaged in  public  work  of  this  description. 

The  plaintiff's  main  contention  that  the  buildings  and  appliances 
which  have  been  erected  on  the  plaza  in  front  of  his  hotel,  some 
of  which  is  part  of  Union  Square,  is  a  nuisance,  unauthorized  by 
law  and  not  necessary  to  the  execution  of  the  work;  that  there  is 
no  reason  for  the  generation  of  compressed  air  in  a  central  plant, 
except  that  the  contractors  found  it  more  convenient  and  econom- 
ical; that  if  such  necessities  existed  the  structures  should  have 
been  erected  and  maintained  at  a  distance  from  the  lines  of  the 
work  and  away  from  the  residential  and  thickly  settled  parts  of  the 
city. 

On  this  point  the  court  says:  "We  are  of  opinion  that  the  find- 
ings of  the  trial  court  established  that  these  structures  ought  to 
have  been  placed  elsewhere,  or  the  power  for  the  generation  of 
compressed  air  subdivided  into  a  number  of  small  plants  distrib- 
uted along  the  line  of  the  work."  The  finding  in  this  connection 
that  the  aggregate  damage  produced  thereby  would  not  be  les- 
sened, and  the  loss  which  now  falls  upon  the  plaintiff  would  be 
cast  upon  others,  is  pronounced  clearly  inconsistent,  with  the 
finding  that  the  plaintiff  sustained  damage  of  a  special  nature 
It  is  held  to  be  a  mere  matter  of  conjecture,  unsupported  by  evi- 
dence, what  damages  would  be  suffered  by  others  if  the  plant  were 
erected  off  the  line  of  the  work.  It  is  evident  that  the  plant  could 
be  located  in  sparsely  settled  districts  near  the  river  front,  and 
not  cause  a  tenth  part  of  the  damage  that  would  arise  in  main- 
taining it  at  the  point  selected  by  those  defendants,  or  in  the  heart 
of  the  residential  portion  of  the  city,  like  Fifth  Avenue,  Madison 
Avenue  or  other  localities  that  might  be  named.  Gas  houses,  elec- 
tric light  plants,  power  houses  and  large  manufacturing  establish- 
ments peculiar  to  city  life  are  usually  erected  in  the  localities 
where  the  damages  inflicted  upon  surrounding  property  are  re- 


duced to  a  minimum.  The  plaintiff  doubtless  must  suffer  the  an- 
noyance and  injury  from  such  acts  as  are  reasonably  necessary  to 
the  execution  of  work,  but  it  is  unjust  and  placing  upon  him  an 
undue  burden  to  permit  the  erection  and  maintenance  of  this  plant 
in  front  of  his  hotel  for  the  generation  of  compressed  air,  to  be 
used  along  the  entire  line  of  the  work  undertaken  by  these  con- 
tractors from  Great  Jones  Street  to  Thirty-Second  Street,  and 
which  may  continue  for  a  period  of  three  years  or  more  from  its 
inception. 

"The  fact  that  the  defendants  are  engaged  in  a  public  work  is 
not  accepted  as  defense  to  the  charge  that  the  structures  in  front  of 
plaintiff's  hotel  are  a  nuisance.  It  is  to  be  kept  in  mind  that  the 
construction  of  the  Rapid  Transit  Railroad  by  these  defendants 
is  an  important  public  work  in  which  the  citizens  of  the  city  of 
New  York  are  deeply  interested,  and  the  courts  should  be  careful 
to  accord  to  them  every  legal  right  in  a  liberal  spirit  of  construc- 
tion, avoiding,  if  possible,  placing  in  their  way  obstacles  of  any 
kind." 

The  court  is  careful  to  call  attention  to  the  fact  that  it  is  de- 
ciding this  case  upon  its  peculiar  facts,  and  not  laying  down  any 
general  rule  as  to  the  conduct  of  this  subway  work.  It  is  impos- 
sible to  precisely  regulate  the  damages  so  as  to  prevent  greater 
loss  to  one  abutting  owner  than  another  under  apparently  like  cir- 
cumstances. It  is,  therefore,  held  that  these  defendants  ought 
not  to  be  'permitted  to  continue  a  condition  of  affairs  that  is  rapid- 
ly reducing  this  plaintiff  to  bankruptcy,  when  the  trial  court  has 
found  in  substance  that  the  structures  of  which  complaint  is  made 
are  not  necessary  for  the  reasonable  prosecution  of  the  work.  This 
case  presents  a  situation  of  peculiar  hardship,  and  the  plaintiff 
ought  to  be  adequately  compensated  in  damages,  or  the  defend- 
ants should  be  prevented  by  perpetual  injunction  from  continuing 
the  nuisance  of  which  complaint  is  made. 



An  Estimate  of  the  Cost  of  Municipal  Ownership  in 
San  Francisco 


The  city  engineer  of  San  Francisco  has  completed  an  estimate 
of  the  cost  of  reconstructing  and  maintaining,  under  municipal 
ownership,  the  Geary  Street,  Park  &  Ocean  Railroad,  the  fran- 
chises of  which  expire  in  a  few  months.  In  a  report  to  the  Board 
of  Public  Works  the  engineer  submits  several  estimates  on  lines 
proposed  but  not  included  in  a  similar  report  made  last  year.  These 
included  several  crosstown  lines,  the  principal  one  being  a  route  to 
run  from  the  Presidio  to  the  Potrero.  Another  embraces  the  ex- 
tension of  the  present  track  from  Tenth  Avenue  to  the  ocean  and  a 
line  from  C  Street  to  Ocean  Avenue  in  the  Sunset  district. 

Excluding  the  proposed  crosstown  lines  three  main  propositions 
are  submitted  with  the  estimated  cost  as  follows :  From  the  Park 
direct  to  the  ferries  along  Geary  Street,  a  distance  of  4.9  miles,  or 
an  alternate  location  along  Grant  Avenue,  Kearney  and  Pine 
Streets,  $850,000 ;  from  Fulton  Street  along  Tenth  Avenue,  Point 
Lobos  Avenue  and  Geary  Street  to  Market  Street,  a  distance  of 
4.3  miles,  $700,000,  or  an  alternate  location  traversing  Grant  Ave- 
nue, Kearney  and  Bush  and  Pine  Streets,  $780,000. 

The  project  embracing  all  the  laterals  and  giving  a  complete 
municipal  system  is  explained  as  follows :  Main  line,  electric  con- 
duit system,  4.90  miles  long,  an  extension  to  the  ocean,  overhead 
trolley,  2.35  miles  long ;  extension  on  Nineteenth  Avenue,  overhead 
trolley,  3  miles  long;  crosstown  line,  overhead  trolley,  5.80  miles 
long.  The  total  cost  of  construction  is  estimated  at  $2,250,000, 
v/hich  would  be  increased  by  the  loss  of  interest  during  construc- 
tion, amounting  probably  to  $78,750.  Eliminating  the  lines  from 
C  Street  to  the  ocean  and  from  Nineteenth  Avenue  to  the  Sunset 
district,  the  cost  would  amount  to  $1,836,000. 

If  the  municipal  street  railway  system  be  restricted  to  a  line  from 
the  ferries  to  the  Park  the  location  of  a  power  house  at  the  northern 
water  front  of  the  city  would  not  be  justified,  the  engineer  says; 
but  the  economic  location  would  then  be  about  midway  between 
the  road  terminals,  or  about  the  location  of  the  present  power  house. 
This  location  has  been  assumed  as  a  basis  for  the  cost  estimate. 
The  building  there  to  be  erected  will  serve  not  only  as  a  power 
house,  but  also  as  a  car  house. 

An  estimate  of  the  cost  of  operation  and  maintenance  of  the  line 
proposed  from  the  Park  direct  to  the  ferries,  without  laterals,  is 
shown  as  follows:  Operation,  per  annum,  $144,290;  maintenance 
and  deterioration  account,  $33,000;  interest  3^  per  cent  of  $850,000, 
the  total  cost,  $29,750 ;  a  total  of  $207,040.  This  is  on  a  basis  of  an 
eight-hour  day  and  compensation  at  least  $2.50  per  day,  or  31 
cents  an  hour  for  conductors  and  motormen.  With  twenty  cars  in 
the  service,  of  which  two  are  supposed  to  be  idle,  one  at  each  end 
of  the  line,  the  cost  per  car  per  mile  would  approximate  16  cents. 
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Metropolitan  Railway  Pension  System 


President  Vreeland,  of  the  Metropolitan  Street  Railway  Com- 
pany, has  announced  that  the  regulations  governing  the  working 
of  the  pension  department  have  been  completed  and  will  be  put 
in  operation  July  I.  An  outline  of  this  plan  was  published  in  the 
Street  Railway  Journal  of  March  15,  together  with  an  ex- 
pression of  President  Vreeland's  views  on  the  subject.  The  board 
of  officers  of  the  pension  department,  to  serve  during  the  first 
fiscal  year  and  until  their  successors  have  been  appointed,  will 
consist  of  the  following-named  officers  of  the  Metropolitan  Street 
Railway  Company:  C.  E.  Warren,  secretary  and  treasurer;  H. 
A.  Robinson,  attorney;  M.  G.  Starrett,  chief  engineer;  Oren  Root, 
Jr.,  assistant  general  manager;  W.  B.  Reed,  engineer  maintenance 
of  way;  Thomas  Millen,  general  master  mechanic.  Mr.  Root  will 
act  as  chairman  of  the  board  and  Mr.  Warren  as  secretary.  Em- 
ployees who  consider  themselves  eligible  for  pensions  and  de- 
siring to  take  advantage  of  this  plan  have  been  instructed  to  make 
application  to  their  employing  officers.  These  applications  will 
be  forwarded  through  the  department  head  to  the  pension  board, 
which  will  pass  upon  all  matters  pertaining  to  the  pension  system. 
It  is  announced  that  the  decision  of  this  board  on  all  matters  of 
this  kind  will  be  final.  President  Vreeland  has  issued  a  circular 
announcing  these  appointments  and  the  following  regulations 
which  will  govern  the  operation  of  the  system: 

I.  A  new  department  of  the  Metropolitan  Street  Railway  Company,  to  be 
called  the  Pension  Department,  is  hereby  created  for  the  following  purposes, 
to  wit: 

(1.)  To  carry  out  the  order  of  the  President  of  the  Metropolitan  Street 
Railway  Company  requiring  that  all  employees  of  that  company  who  shall  have 
attained  the  age  of  seventy  years,  and  also  such  employees  from  sixty-five  to 
sixty-nine  years  of  age,  both  inclusive,  as  shall  have  been  twenty-five  years  or 
more  in  the  service  of  the  company,  and  shall  have  become  physically  disquali- 
fied from  continuing  such  service,  shall  be  retired  from  service; 

(2.)  To  make  payments  to  such  employees  of  such  pension  allowances  as 
may  be  authorized  from  time  to  time  by  the  pension  board  of  the  pension 
department. 

II.  The  pension  department  shall  be  in  charge  of  a  pension  board,  who  shall 
be  appointed  annually  in  the  month  of  June  by  the  president  of  the  Metropoli- 
tan Street  Railway  Company,  and  shall  serve  for  one  year  from  the  first  day 
of  July  next  succeeding,  and  until  their  successors  are  appointed.  The  pen- 
sion board  shall,  subject  to  the  approval  of  the  president  of  the  Metropolitan 
Street  Railway  Company,  have  authority  to  make  and  enforce  rules  and 
regulations  for  the  care  and  protection  of  the  department;  to  determine  the 
eligibility  of  employees  to  receive  pension  allowances;  to  fix  the  amounts  of 
such  allowances,  and  to  prescribe  the  conditions  tinder  which  such  allowances 
may  be  paid  and  under  which  they  may  be  revoked.  They  shall  make  rules 
for  their  government  not  inconsistent  with  these  regulations;  and  shall,  fiom 
time  to  time,  whenever  required,  make  reports  of  their  proceedings  to  the 
president  of  the  Metropolitan  Street  Railway  Company. 

III.  Of  the  employees  who  shall  be  retired  from  service  there  are  two 
classes,  as  follows: 

(a.)    All  employees  who  shall  have  attained  the  age  of  seventy  years. 

(b.)  All  employees  from  sixty-five  to  sixty-nine  years  of  age,  both  inclusive, 
who  shall  have  been  continuously  for  twenty-five  years  or  over  in  the  service 
of  the  company,  and  who  shall,  in  the  opinion  of  the  pension  board,  have 
become  physically  disqualified  from  continuing  such  service. 

No  employee  whose  maximum  wages  have  exceeded  $1,200  per  annum,  for  a 
period  of  more  than  five  (5)  years,  shall  be  eligible  for  retirement  under  these 
regulations. 

No  employee  who  enters  the  service  of  the  company  after  the  first  day  of 
July,  1902,  shall  be  eligible  for  retirement  for  a  pension  allowance  tinder  these 
regulations,  unless  he  shall  have  joined  the  Metropolitan  Street  Railway  Asso- 
ciation within  five  years  after  entering  the  service  of  the  company,  nor  unless 
his  membership  in  said  association  shall  have  been  continuous  thereafter  up 
to  the  time  of  his  retirement  under  these  regulations.  Any  employee  who 
shall  be  in  the  service  of  the  company  on  the  first  day  of  July,  1902,  and  who 
shall  at  that  time  be  a  member  of  the  Metropolitan  Street  Railway  Association, 
or  who  shall  become  a  member  of  said  association  on  or  before  the  first  day 
of  July,  1903,  and  whose  membership  in  said  association  shall  be  continuous 
thereafter  until  his  retirement  under  these  regulations,  shall  be  eligible  for  a 
pension  allowance,  as  herein  provided  for.  Any  employee  who  shall  be  in 
the  service  of  the  company  on  the  first  day  of  July,  1902,  and  who  shall  then 
have  attained  the  age  of  forty-five  years,  but  shall  not  then  be  a  member  of  the 
Metropolitan  Street  Railway  Association,  shall  nevertheless  be  eligible  for  a 
pension  allowance  hereunder,  provided  he  shall  thereafter  attain  the  age,  and 
shall  have  served  the  company  continuously  for  the  period  required  by  these 
regulations,  and  shall  otherwise  be  eligible  hereunder. 

IV.  In  case  any  employee  from  sixty-five  to  sixty-nine  years  of  age,  inclu- 
sive, who  has  been  continuously  for  twenty-five  or  more  years  in  the  service 
of  the  company,  claims  that  he  is  physically  disqualified  for  further  service, 
he  may  make  application  for  retirement  to  the  pension  board,  who  shall  de- 
cide whether  or  not  he  shall  be  retired  from  the  service.  The  decision  of  this 
board  shall,  in  all  cases,  be  final. 

Employees  making  application  for  retirement,  who  are  from  sixty-five  to 
sixty-nine  years  of  age,  both  inclusive,  shall  submit  to  a  physical  examination 
by  a  physician  or  physicians  appointed  by  the  pension  board. 

V.  In  referring  to  the  employees  of  the  company,  the  expression  "service" 
and  "in  the  service"  shall  include  employment  upon  or  in  connection  with 
any  of  the  railroads  operated  by  the  Metropolitan  Street  Railway  Company, 
and  the  service  of  any  such  employee  shall  be  considered  as  continuous  from 


the  date  from  which  he  has  been  continuously  employed  upon  or  in  connection 
with  such  railways,  whether  prior  or  subsequent  to  thier  acquisition  or  opera- 
tion by  the  Metropolitan  Street  Railway  Company  or  its  lessee. 

VI.  The  pension  allowances  authorized  by  the  president  of  the  Metropolitan 
Street  Railway  Company  to  be  paid  are  for  the  present  fixed  upon  the 
following  basis: 

(a.)  If  service  in  the  company's  employment  shall  have  been  continuous 
for  thirty-five  (35)  years  or  more,  40  per  cent  of  the  annual  average  wages  for 
the  ten  years  previous  to  retirement. 

(b.)  If  the  service  has  been  continuous  for  thirty  (30)  and  less  than  thirty- 
five  (35)  years,  30  per  cent  of  the  annual  average  wages  for  the  ten  years 
previous  to  retirement. 

(c.)  If  the  service  has  been  continuous  for  twenty-five  (25)  and  less  than 
thirty  (30)  years,  25  per  cent  of  the  annual  average  wages  for  the  ten 
years  previous  to  retirement. 

(d.)  The  same  basis  of  payment  to  apply  to  those  employees  between  the 
ages  of  sixty-five  and  sixty-nine  years,  both  inclusive,  who  are  retired  at  the 
discretion  of  tne  pension  board. 

(e.)  Whenever  at  any  time  it  may  be  found  that  the  granting  of  pension 
allowances  on  the  foregoing  basis  shall  create  total  demands  in  excess  of  the 
sum  of  $50,000  per  annum,  which  has  been  fixed  by  the  president  of  the 
Metropolitan  Street  Railway  Company  as  the  total  amount  which  will  be  ex- 
pended in  any  one  year  by  that  company  for  pension  allowances,  and  as  often 
as  such  condition  may  arise,  the  Metropolitan  street  Railway  Company  re- 
serves the  right  to  rearrange  all  pensions  on  a  new  basis,  ratably  reducing  the 
pension  allowances  theretofore  made  or  thereafter  to  be  made,  so  as  to  bring 
the  total  of  all  pensions  paid  annually  within  such  total  amount  of  $50,000; 
and  in  such  case,  the  order  of  the  president  of  the  Metropolitan  Street  Rail- 
way Company,  in  establishing  such  new  basis,  shall  be  absolutely  final  and 
binding  upon  the  pension  board  and  upon  any  and  all  beneficiaries  under  the 
pension  system.  Notice  of  such  new  basis  shall  be  given  before  the  beginning 
of  the  year  in  which  it  may  be  decided  to  put  the  same  into  effect. 

VII.  In  computing  service  it  shall  be  reckoned  from  the  date  of  the  entry 
into  the  service  to  the  date  when  relieved,  deduction  of  the  actual  time  out 
of  the  service  being  then  made,  and  any  fractional  part  of  a  month  in  the 
final  result  being  eliminated.  If  any  employee  who  has  resigned  or  been 
discharged  from  the  service  of  the  company  should  be  re-employed,  his  service 
in  the  company  shall,  for  the  purpose  of  this  pension  department,  be  computed 
from  the  date  at  which  he  last  re-enters  the  employ. 

VIII.  When  pension  allowances  shall  be  authorized,  pursuant  to  these  regu- 
lations, they  shall,  unless  and  until  revoked  by  the  pension  board,  be  paid 
monthly,  commencing  on  the  first  day  of  the  calendar  month  and  terminating 
with  the  date  of  death.  Any  pension  allowance  may  be  revoked  by  the 
pension  board  for  misconduct  on  the  part  of  the  beneficiary,  of  which  miscon- 
duct the  pension  board  shall  be  the  sole  judge. 

IX.  To  the  end  that  direct  personal  relations  between  the  company  and  its 
retired  employees  may  be  preserved,  and  that  such  employees  may  continue 
to  enjoy  the  benefits  of  the  pension  system,  no  assignment  of  pensions  will  be 
permitted  or  recognized. 

X.  Neither  the  action  of  the  company  in  establishing  a  system  of  pensions, 
nor  any  other  action  now  or  hereafter  taken  by  the  company  or  by  the  pension 
board  in  the  inauguration  and  operation  of  a  pension  system,  shall  be  held  or 
construed  as  giving  to  any  officer,  agent  or  employee  of  the  company  a  right 
to  be  retained  in  its  service  or  any  legal  right  or  claim  to  any  pension  allow- 
ance; and  the  company  expressly  reserves  its  right  and  privilege  to  discharge, 
at  any  time,  any  officer,  agent  or  employee  when  the  interests  of  the  company 
in  its  judgment  may  require  such  discharge,  without  liability  for  any  claim 
for  pension  or  other  allowance  other  than  salary  or  wages  due  and  unpaid. 

XI.  In  payment  of  pension  allowances,  pay  rolls  showing  the  names  of  those 
to  whom  allowances  have  been  made  and  the  amount  of  such  allowances  shall 
be  prepared  at  the  close  of  each  month  by  the  secretary  of  the  pension  board, 
who  shall  certify  as  to  their  correctness,  such  pay  rolls  also  being  certified  by 
the  head  of  the  department  of  the  Metropolitan  Street  Railway  Company,  in 
whose  department  the  men'  were  before  being  relieved  from  duty,  and  the 
same  shall  be  presented  to  the  pension  board  to  be  approved  by  them  for 
payment,  who  shall  in  turn  send  them  to  the  president  (of  the  Metropolitan 
Street  Railway  Company),  for  his  approval,  and  after  the  approval  of  the  presi- 
dent, payment  shall  be  made  to  the  employee,  receiving  his  receipt,  which  shall 
be  filed  as  a  record  in  the  office  of  the  secretary  of  the  pension  board. 

XII.  The  secretary  of  the  pension  board  must  keep  himself  advised  of  the 
whereabouts  of  former  employees  who  have  been  relieved  from  the  seivice, 
and  promptly  report  to  the  pension  board  when  any  of  them  cease  to  be 
entitled  to  their  pension  allowance.  When  any  such  employee  does  not  reside 
within  the  limits  of  Greater  New  York,  such  employee  receiving  a  pension 
allowance,  shall  be  required  to  forward  every  three  months  an  affidavit  to  the 
secretary  of  the  pension  board,  or  oftener  as  may  be  required,  setting  forth 
that  he  is  still  entitled  to  the  pension  allowance. 

XIII.  The  acceptance  of  a  pension  allowance,  as  stated  in  these  regulations, 
shall  not  debar  any  such  former  employee  from  engaging  in  other  business, 
but  such  person  cannot  re-enter  the  service  of  the  company. 

XIV.  Whenever  the  words  "Company"  or  "Metropolitan  Street  Railway 
Company"  are  used  in  these  regulations,  they  shall  be  understood  to  include 
the  Metropolitan  Street  Railway  Company  and  its  lessee. 

A  handsome  souvenir  of  Spring  Bank  Park,  London,  Ont,  has 
been  issued  by  the  local  street  railway  company.  London  is  a 
growing  city,  and  the  inhabitants  are  brought  within  easy  distance 
of  one  of  the  finest  parks  in  Canada  by  the  London  Street  Rail- 
way, which  operates  commodious  summer  cars  on  the  Spring 
Bank  line  at  frequent  intervals.  Much  care  has  been  taken  in  the 
preparation  of  the  book,  both  as  to  the  matter  contained,  which 
is  bright  and  readable,  and  in  the  artistic  appearance  of  both  the 
cover  and  pages.  - 
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Steam  Road  Suburbanites  Clamor  for  Electric  Traction 


The  full  explanation  of  the  ordinance  recently  presented  before 
the  Chicago  City  Council  to  allow  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad  Company  to  change  the  motive  power  on  is  sub- 
urban line  from  Chicago  to  Evanston  to  electricity  is  found  in  an 
interview  with  L.  G.  Kirkland,  president  of  the  North  Shore 
Transportation  League,  in  the  Chicago  Record-Herald  of  June 
22.  The  residents  living  along  the  Chicago,  Milwaukee  &  St. 
Paul  in  the  suburban  districts  of  Argyle  Park,  Edgewater,  Rog- 
ers Park  and  Birchwood  have  formed  an  organization  called  the 
North  Shore  Transportation  League  for  the  purpose  of  securing 
better  transportation  to  the  business  part  of  the  city.  That  the 
gentlemen  have  done  something  more  than  talk  about  better 
transportation  and  are  taking  practical  steps  to  secure  it  is  shown 
by  the  interview  with  Mr.  Kirkland,  in  which  he  says: 

"The  St.  Paul  road  people  tell  us  that  if  they  could  get  an  ordi- 
nance passed  in  the  council  allowing  them  to  change  their  motive 
power  on  the  Evanston  division  to  electricity  they  would  make 
arrangements  to  run  from  Evanston  to  Wilson  Avenue  on  their 
present  line,  and  for  a  right  of  way  on  the  Northwestern  Elevated 
tracks  from  that  point  down  to  the  city  and  around  the  loop.  So 
on  last  Wednesday  evening  we  presented  an  ordinance  to  the 
council  asking  for  that  privilege  for  the  St.  Paul  road.  We  also 
called  upon  the  Mayor  to  ascertain  what  he  would  be  willing  to 
do  toward  helping  us.  Mayor  Harrison  is  bent  upon  making 
every  railroad  franchise  bring  a  revenue  to  the  city.  We  ex- 
plained to  him  that  the  road  owned  its  right  of  way  in  fee  simple, 
and  the  only  thing  it  wanted  was  the  privilege  of  changing  its 
motive  power  to  electricity — that  is,  to  cross  the  intersecting 
streets  with  an  overhead  trolley.  It  is  not  a  franchise  the  road  is 
asking,  and  they  do  not  propose  to  have  a  perpetual  franchise." 

The  league  has  a  petition  prepared  for  presentation  to  the  coun- 
cil when  the  ordinance  comes  up  signed  by  over  1500  names,  and 
all  the  organizations  of  the  Twenty-fifth  Ward  have  joined  with 
the  league  to  bring  pressure  on  the  council  in  favor  of  the  pas- 
sage of  the  ordinance. 

 ♦>*  

The  Question  of  Brakes  at  St.  Louis 

The  matter  of  power  brakes  for  the  street  cars  of  St.  Louis  is 
still  hung  up  apparently  between  the  companies  and  the  public 
improvement  board,  which  received  the  following  letter  from  the 
St.  Louis  Transit  Company  June  20: 

Board  of  Public  Improvements,  city:  Gentlemen — I  beg  to  acknowledge  the 
receipt  of  your  letter  of  the  10th  inst.,  embodying  a  resolution  of  your  honor- 
able board  calling  the  attention  of  the  St.  Louis  Transit  company  to  the  pro- 
visions of  ordinance  No.  20,653,  and  inquiring  whether  it  will  submit  plans 
and  specifications  of  brakes  it  proposes  to  use  upon  cars,  and  if  so,  when. 

I  beg  to  submit  that  the  transit  company  is  now  using  brakes  that  have  been 
in  use  for  many  years  in  this  city  with  efficiency,  and  such  as  are  in  common 
and  general  use  in  nearly  all  the  cities  of  the  United  States.  vVhether  any 
other  practical,  efficient  and  approved  brake  exists,  I  am  not  informed.  Several 
have  elsewhere  been  tested  and  discarded.  It  is  the  policy  of  the  company  to 
adopt  as  speedily  as  may  be  consistent  with  a  just  concern  for  the  safety  of 
its  passengers  (to  whom  it  is  holden  in  the  highest  degree  of  care),  the  in- 
terests of  the  public  and  its  own  abilities,  all  tested  and  approved  appliances 
that  will  inure  to  the  safe  and  efficient  operation  of  its  cars. 

It  would  not  be  prudent  business  management  to  equip  all  of  its  cars  with 
experimental  brakes,  that  is,  brakes  that  had  not  stood  the  test  of  applied 
use  for  quite  a  period  of  time.  There  are  many  inventors  in  the  field,  and  each 
one  in  the  conceit  of  self-interest,  urges  his  for  adoption.  I  am  advised  that 
there  is  a  patented  mechanical  brake  in  which  a  very  considerable  local  interest 
is  taken,  and  which  may  be  urged  upon  the  attention  of  your  board.  It  would 
cost  the  transit  company  $400,000,  to  be  expended  within  sixty  days,  to  put  this 
untried  brake  upon  its  cars.  If  it  failed  in  practical  use,  your  board  could, 
under  the  ordinance  which  you  cite,  discredit  it  within  sixty  days,  and  impose 
another  expenditure  as  great  within  another  sixty  days,  and  so  on  every  sixty 
days  in  the  year. 

You  observe  from  this  that  it  is  important  that  this  company  proceed,  with 
the  usual  business  caution,  with  tests  and  experiments,  before  submitting  for 
the  consideration  of  your  honorable  board  any  brake,  which  it  could  com- 
mend to  its  adoption.   Yous  truly,  A.  B.  Du  Pont, 
Second  vice-president  St.  Louis  Transit  Company. 

Superintendent  John  Grant,  of  the  St.  Louis  Transit  Com- 
pany, said  in  regard  to  the  paragraph  referring  to  a  local  brake: 
"I  cannot  say  what  brake  is  referred  to  in  the  letter.  There  is  no 
plant  in  the  country  capable  of  equipping  the  St.  Louis  street  cars 
with  new  brakes  within  sixty  days.  Besides,  the  brake  has  not 
been  found  as  yet  which  meets  all  the  requirements  of  the  railroad 
company.  We  are  making  tests  on  our  own  cars  of  different  pat- 
terns of  brakes  and  are  keeping  watch  of  the  tests  in  other  cities, 
and  when  the  brake  is  found  that  will  do  better  service  than  those 
now  in  use  it  will  be  to  the  interest  of  the  company  to  have  them 
adopted  as  soon  as  possible." 

Vice-President  Du  Pont  said,  when  asked  in  regard  to  the  let- 


ter: "I  decline  to  state  at  present  what  brake  I  referred  to  in  my 
letter.  All  I  can  say  on  that  point  is  that  there  is  a  brake  in  which 
a  good  deal  of  St.  Lous  capital  is  interested.  That  is  the  one  to 
which  I  referred  to,  and  I  believe  it  is  the  plan  to  force  it  upon 
us." 

President  Phillips,  of  the  Board  of  Public  Improvements,  stated 
that  he  regarded  the  letter  of  Mr.  Du  Pont  as  stating  the  final 
decision  of  the  Transit  Company  not  to  co-operate  with  the 
board  in  putting  the  ordinance  into  effect  in  this  city.  He  said 
on  that  point  that  the  matter  would  not  end  with  the  letter  and 
that  the  Board  of  Public  Improvements  would  not  be  turned  from 
its  purpose  by  the  determination  of  the  company.  "Plans  and 
specifications  of  power  brakes  have  already  been  called  for  by  the 
board,"  said  Mr.  Phillips,  "and  when  these  are  received  the  com- 
mittee wili  probably  go  East  to  inspect  brakes  in  actual  service." 
Continuing,  Mr.  Phillips  said:  "I  know  of  but  one  local  brake  as 
likely  to  be  the  one  referred  to.  That  is  a  power  brake  invented 
by  a  well-known  St.  Louis  man  and  backed  by  strong  St.  Louis 
capitalists.  The  promoters  called  our  attention  to  this  brake,  but 
we  told  them  that  it  would  have  to  come  to  us  from  the  Transit 
Company  or  the  Subrrban  Company  in  the  form  of  a  suggestion 
or  a  recommendation  before  we  could  consider  it.  Our  course  is 
to  treat  the  Transit  Company  fairly.  We  have  given  them  all  the 
leeway  possible  in  the  matter  of  a  fender,  and  all  our  suggestions 
were  framed  so  as  to  allow  the  company  full  latitude  in  adopt- 
ing them,  so  that  no  manufacturer  could  take  advantage  of  the 
company  by  exorbitant  prices  for  some  special  device.  It  is  also 
unfair  to  the  board  to  intimate  that  there  may  be  a  change  in  the 
selection  of  a  brake  after  sixty  days  and  a  second  order  for  an 
expenditure  of  another  $400,000  by  discrediting  the  former 
brake." 

He  also  says  he  will  ask  the  city  counselor  to  sustain  him  in  his 
efforts  to  inforce  the  ordinance  when  it  becomes  effective.  This 
looks  as  if  a  legal  war  between  the  city  and  the  Transit  Company 
is  threatened  over  the  power-brake  ordinance. 



Tunnel  Contracts 


The  Pennsylvania  Railroad  tunnel  contract  was  signed  June 
23  by  the  Rapid  Transit  Commission  and  it  was  at  once  forwarded 
to  Philadelphia  to  be  executed  by  the  company's  officials.  Within 
three  months  the  work  of  building  the  tunnel  will  be  begun,  if  the 
aldermen  do  not  delay  it.  President  Cassatt  thinks  that  it  can  be 
finished  in  three  years. 

Corporation  Counsel  Rives  has  not  yet  approved  the  form  of 
contract  for  the  Brooklyn  tunnel. 

Negotiations  between  the  Rapid  Transit  Commission  and  the 
New  York  &  New  Jersey  Railroad  Company  for  determining  the 
remuneration  to  be  paid  to  the  city  for  the  terminal  facilities  de- 
sired by  the  company  in  Manhattan  have  been  begun.  The  com- 
pany succeeded  to  the  rights  of  the  old  Hudson  Tunnel  Railroad 
Company  and  wants  a  terminal  in  the  blocks  bounded  by  Chris- 
topher, West  Tenth,  Greenwich  and  Hudson  Streets,  and  per- 
mission to  tunnel  under  the  streets.  Mr.  Oakman,  who  is  vice- 
president  of  the  New  York  &  New  Jersey  Railroad  Company,  is 
also  a  director  of  the  Subway  Construction  Company.  It  is  un- 
derstood that  the  new  company  will  be  willing  to  make  terms  like 
those  agreed  to  by  the  Pennsylvania  Railroad  Company  and  that 
the  amount  to  be  paid  the  city  wihin  the  first  twenty-five  years  of 
the  life  of  the  franchise  will  aggregate  $300,000. 



Power  Plant  Extension  for  the  John  Stephenson 
Company's  Works 

Work  at  the  car-building  establishment  of  the  John  Stephenson 
Company  has  been  steadily  increasing  during  the  last  year,  and 
within  the  last  few  months  it  has  been  so  rapid  that  considerable 
inconvenience  has  been  experienced  from  a  .want  of  power.  To 
remedy  this  condition,  as  the  works  are  entirely  without  line  shaft- 
ing, an  extra  electric  generating  set  is  necessary.  A  contract  has 
just  been  signed  for  a  300-kw  General  Electric  generator  and  a 
450-hp  tandem  compound  engine.  The  cylinders  are  20  ins.  and 
34  ins.  in  diameter  and  28  in.  stroke.  The  set  is  guaranteed  for  50 
per  cent  overload  and  will  be  installed  at  the  earliest  possible  date. 


"Where  and  How  to  Go"  is  the  title  of  a  small  brochure  issued 
by  the  Grand  Rapids  Railway  Company  for  the  purpose  of  showing 
that  the  city  of  Grand  Rapids  has,  within  its  limits,  or  close  at 
hand,  some  of  the  prettiest  scenes  in  Michigan,  and  places  of 
amusement  and  recreation  not  surpassed  in  similar  localities  any- 
where in  the  Middle  West. 
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Great  Barrington  Meeting  of  the  American  Institute 
of  Electrical  Engineers 


The  nineteenth  annual  convention  of  the  American  Institute  of 
Electrical  Engineers,  held  at  Great  Barrington,  Mass.,  on  June 
17,  18,  19,  20  and  21,  was  the  most  successful  gathering  of  the 
members  that  has  ever  occurred.  The  importance  of  the  papers 
presented,  the  character  and  standing  of  the  engineers  who  were 
able  to  attend  and  take  part  in  the  discussions,  and  the  extremely 
pleasant  social  features  which  resulted  from  the  active  co-opera- 
tion and  cordial  hospitality  of  the  residents  of  the  meeting  place 
will  make  it  a  red-letter  occasion  in  the  history  of  the  Institute 
for  years  to  come.  More  than  250  members  and  their  friends 
availed  themselves  of  the  opportunity  of  combining  business  with 
pleasure  in  the  Berkshire  Hills,  and  a  much  larger  proportion 
than  usual  were  ladies,  who  spent  the  time  during  the  business 
sessions  in  taking  a  number  of  the  beautiful  drives  which  abound 
in  this  section.  On  the  invitation  of  the  Stanley  Electric  Manu- 
facturing Company,  through  its  president,  Dr.  F.  A.  C.  Perrine, 
a  trip  by  special  train  was  made  to  Pittsfield,  where  a  visit  to  the 
Stanley  Works  was  made  and  the  party  entertained  by  Dr.  and 
Mrs.  Perrine  at  a  lawn  tea  at  their  residence  and  later  by  the 
town  of  Pittsfield  at  "The  Maplewood." 

Among  those  present  at  the  convention  were  the  following: 
C.  P.  Steinmetz,  B.  J.  Arnold,  F.  J.  Sprague,  W.  B.  Potter,  S.  T. 
Dodd  and  Mrs.  Dodd,  F.  A.  C.  Perrine  and  Mrs.  Perrine,  A  H. 
Armstrong  and  Mrs.  Armstrong,  C.  C.  Chesney  and  Mrs.  Ches- 
ney,  Elihu  Thomson,  E.  H.  Mullin  and  Mrs.  Mullin,  J.  Wilkinson, 
L.  Stieringer,  Ralph  W.  Pope,  Louis  Duncan,  J.  D.  Keiley,  T.  C. 
Martin  and  Mrs.  Martin,  J.  M.  Wakeman  and  Mrs.  Wake- 
man,  A.  E.  Kennelly,  C.  A.  Lieb  and  Mrs.  Lieb,  C.  B.  Wisner, 
W.  D.  Weaver,  W.  C.  Andrews,  Calvert  Townley,  Carl  Hering, 
William  Maver,  Jr.,  and  Mrs.  Maver,  George  F.  Sever,  T.  E. 
Murray  and  Mrs.  Murray,  C.  O.  Mailloux  and  Mrs.  Mailloux, 
William  Stanley,  W.  H.  Browne,  A.  V.  Garratt  and  Mrs.  Garratt, 
Joseph  Sachs,  E.  G.  Bernard,  H.  E.  Heath,  H.  W.  Buck,  A.  P. 
Jenks,  J.  F.  Kelly  and  Mrs.  Kelly,  H.  G.  Reist,  F.  S.  Pearson  and 
Mrs  Pearson,  R.  B.  Owens,  H.  Ward  Leonard  and  Mrs.  Leonard. 
W.  E.  Goldsborough,  W.  J.  Jenks  and  Mrs.  Jenks,  Lamar  Lyn- 
don, J.  B.  Entz,  D.  B.  Rushmore,  Samuel  Sheldon,  C.  S.  Bradley, 
F.  B.  Crocker  and  C.  W.  Holtzer.  C.  F.  Scott,  president-elect  of 
the  Institute,  was  unavoidably  absent  in  Europe,  but  a  long  letter 
was  read  from  him  expressing  his  regret  at  not  being  able  to  be 
at  the  convention  and  his  assurances  that  he  would  do  all  in  his 
power  to  make  the  following  year  as  successful  as  the  one  just 
passed  over. 

The  most  important  paper  at  the  convention  was  that  by  B.  J. 
Arnold  on  his  investigations  of  the  power  required  to  operate 
trains  in  connection  with  his  work  in  perfecting  the  New  York 
terminal  arrangements  of  the  New  York  Central  &  Hudson  River 
Railroad,  which  is  reprinted  elsewhere  in  this  issue.  This  was 
followed  in  the  discussion  by  an  outline  of  Mr.  Arnold's  new 
traction  system  using  single-phase  electrical  currents  and  com- 
pressed-air auxiliary  apparatus,  which  is  also  presented  in  this 
issue.  The  other  railway  papers  read  before  the  session  on  Thurs- 
day morning,  which  was  set  apart  as  a  day  for  discussing  traction 
problems,  was  also  of  exceptional  merit,  and  the  railway  features 
of  the  meeting  were  therefore  of  great  prominence. 




Convention  of  the  Canadian  Electrical  Association 

The  twelfth  annual  convention  of  this  association  was  held  in 
Quebec,  Canada,  on  June  11,  12  and  13,  and  not  only  was  the  at- 
tendance the  largest  on  record,  but  the  papers  read  and  the  topics 
discussed  made  its  importance  far  in  advance  of  any  that  had 
preceded  it.  President  P.  G.  Gossler,  of  Montreal,  through 
whose  untiring  efforts  the  success  of  the  meeting  was  largely 
due,  delivered  an  interesting  annual  address  dealing  with  the 
question  of  the  early  development  of  power  transmission  in  Can- 
ada, the  aims  and  hopes  of  the  association,  the  subject  of  legisla- 
tion both  as  to  laws  already  passed  and  as  to  what  appears  to  be 
the  present  tendency,  the  inspection  of  electrical  installations,  the 
expansion  of  the  business  of  electrical  companies  and  several 
other  important  subjects.  A  paper  was  read  by  A.  B.  Lambe,  of 
Toronto,  on  the  "Electrical  Equipment  of  an  Ordinary  Street 
Car,"  in  which  he  went  very  fully  into  all  the  details.  While 
somewhat  elementary  in  character,  this  paper  was  listened  to  with 
a  great  deal  of  interest,  especially  so  on  account  of  the  exhibit 
of  working  apparatus  which  was  courteously  loaned  him  by  the 
Quebec  Railway,  Light  &  Power  Company  to  illustrate  his  re- 
marks. Another  subject  of  interest  to  street  railway  men  was  a 
paper  by  A.  A.  Dion  on  the  "Use  of  Storage  Batteries  in  Electric 


Distribution,"  in  which  he  included  railway  plants  among  the 
other  advantageous  positions  for  the  installation  of  accumulators. 
E.  A.  Evans,  of  Quebec,  read  a  paper  on  electric  suburban 
railways,  which  is  reprinted  elsewhere  in  this  issue.  During 
the  convention  a  number  of  interesting  excursions  were  made  to 
power  plants  and  other  objects  of  interest  about  Quebec,  and  the 
social  features,  consisting  of  the  annual  banquet,  concerts,  etc., 
were  exceptionally  well  managed. 




A  New  Philadelphia  Railway  Supply  Agency 


H.  F.  Sanville,  who  for  a  number  of  years  has  been  connected 
with  the  Morris  Electric  Company,  of  New  York,  has  opened  an 
office  for  himself  in  the  Girard  Trust  Building,  Philadelphia.  Mr. 
Sanville  will  deal  in  street  railway  supplies  exclusively,  and  has 
already  secured  the  agency  for  several  well-known  specialties  and 
general  lines.  He  will  represent  the  Albert  &  J.  M.  Anderson 
Manufacturing  Company,  of  Boston,  Mass.,  and  will  be  in  a  posi- 
tion to  contract  for  trolley  line  material,  switchboard  apparatus  and 
other  electrical  equipment  materials  manufactured  by  this  well- 
known  house.  This  agency  will  also  be  a  branch  office  for  Francis 
Granger,  of  New  York,  and  all  electric  railway  specialties  handled 
by  this  New  York  concern  will  thus  be  represented  in  Philadel- 
phia. These  include  the  products  of  the  Corning  Brake  Shoe 
Company,  Ham  Sand  Box  Company,  R.  Bliss  Manufacturing  Com- 
pany, Lehigh  Car  Wheel  &  Axle  Works,  New  Haven  Car  Register 
Company,  Hipwood-Barrett  Fender  Company,  Sterling  Electrical 
Manufacturing  Company  and  Trojan  Trolley  Tender  Company. 
In  adition  Mr.  Sanville  will  handle  the  products  of  the  Waclark 
Wire  Company. 




Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 


UNITED  STATES  PATENTS  ISSUED  JUNE  17,  1902 

702,427.  Electric  Railway;  J.  C.  Henry,  Denver,  Col.  Appli- 
cation filed  April  r,  1901.  A  multiple-unit  control  system  in  which 
the  several  controllers  are  moved  step  by  step  by  solenoids,  all  of 
which  are  connected  in  series  in  a  local  circuit,  the  local  circuit 
being  controlled  by  a  hand  switch. 


PATENT  NO.  702,427 


702,484.  Car  Fender;  W.  B.  Rohmer,  Bay  St.  Louis,  Miss. 
Application  filed  Nov.  30,  1901.  Relates  to  the  means  for  tripping 
a  catch-member  of  the  fender  so  that  the  latter  will  be  quickly  and 
easily  operated  by  coming  in  contact  with  an  obstruction  and  will 
be  immediately  moved  out  of  the  way  as  soon  as  it  has  performed 
its  function. 

702,522.  Railway  Switch;  W.  C.  Wood,  New  York,  N.  Y.  Ap- 
plication filed  Dec.  16,  1901.  Means  whereby  the  pin  which  forms 
the  axis  of  the  switch  tongue  is  held  in  its  proper  position. 

702,545.  Railway  Switch;  S.  A.  Douglas,  Leavenworth,  and  M. 
Alcorn,  Leavenworth  County,  Kan.  Application  filed  Dec.  10, 
1901.  Details. 

702,564.  Car  Truck;  H-  R-  Keithley,  Buffalo,  N.  Y.  Applica- 
tion filed  Jan.  20,  1902.  A  truck  embodying  the  distinctive  fea- 
tures of  both  the  diamond  and  pedestal  types  of  trucks.. 
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702,565.  Railway  Car  Truck;  H.  R.  Keithley,  Buffalo,  N.  Y. 
Application  filed  April  n,  1902.  A  modification  of  the  preceding 
patent. 

702,579.  Compound  Truss  Rail;  E.  T.  Morlan,  Pittsburgh,  Pa. 
Application  filed  Oct.  23,  1901.  A  compound  truss  rail  consisting 
of  base  and  head  members,  each  having  webs  which  overlap  and 
are  bolted  together. 

702,593.  Safety  Device  for  Railway  Points  or  Switches;  S.  Ro- 
gozea,  Brussels,  Belgium.  Application  filed  March  18,  1902.  The 
car  wheel  closes  and  locks  the  switch  immediately  before  passing 
over  it. 

702,644.  Car  Wheel;  M.  P.  Gerbing,  Wentworth,  Mo.  Applica- 
tion filed  Jan.  31,  1902.  The  wheel  has  a  groove  in  the  angle  be- 
tween the  tread  and  flange  which  prevents  cutting  away  the  cor- 
ner of  the  rail. 

702,701.  Car  Bolster;  H.  C.  Buhoup,  Chicago,  111.  Application 
filed  March  14,  1902.  The  center  bearing  consists  of  two  hemi- 
spherical sockets  in  which  a  ball  is  confined. 

702.744.  Railway  Replacing  Frog;  A.  Pursley,  St.  Paul,  Minn. 
Application  filed  July  30,  1901.  A  frog  provided  with  grooves 
adapted  to  conduct  the  car  wheel  from  the  ground  to  the  rail. 

702.745.  Automatic  Switch-Throwing  Device;  J.  N.  Quinn, 
Cincinnati,  Ohio.    Application  filed  March  8,  1902.  Details. 

702,818.  Bolster;  E.  W.  Palmquist,  East  St.  Louis,  111.  Appli- 
cation filed  March  8,  1902.  The  upper  and  lower  cords  are  con- 
nected by  a  web.  a  king-bolt  opening  extends  through  the  upper 
cord  and  the  upper  part  of  the  web  and  terminates  in  a  cross- 
passage  which  provides  for  access  to  the  lower  end  of  the  king- 
bolt. 

702,890.  Brake  Shoe;  A.  L.  Streeter,  Chicago,  111.  Application 
filed  Jan.  27,  1902.  Wires  extend  from  end  to  end  of  the  shoe  at 
the  back  to  prevent  pieces  from  falling  in  case  the  shoe  breaks. 

702,896.  Hide-Bearing  for  Railway  Cars;  C.  H.  Williams,  Jr.. 
Chicago,  111.  Application  filed  Feb.  12,  1902.  The  balls  furnish- 
ing the  side  bearing  are  aranged  to  turn  on  other  smaller  balb 
beneath  them. 




PERSONAL  MENTION 


MR.  F  B  ROCKWELL  will  assume  the  duties  of  general 
manager  of  the  Syracuse,  Lakeside  &  Baldwinsville  Railway,  of 
Syracuse,  N.  Y.,  on  July  1. 

MR.  RAPHAEL  SEMMES,  of  Mobile,  has  been  elected  gen- 
eral manager  of  the  Mobile  Street  Railway,  of  Mobile,  Ala.,  to 
succeed  Mr.  R.  F.  Scott,  who  will  become  superintendent  of  the 
company. 

MR.  JAMES  ROWLAND  BIBBINS  has  resigned  as  assistant 
electrical  engineer  of  the  Detroit  United  Railway  to  accept  a 
position  in  the  Westinghouse  Company's  publishing  department. 
Mr.  Bibbins  will  be  located  in  New  York. 

MR.  C.  C.  BURDICK  has  been  appointed  superintendent  of 
the  St.  Paul  lines  of  the  Twin-City  Rapid  Transit  Company,  of 
Minneapolis,  Minn.,  to  succeed  Mr.  D.  S.  Smith,  who  has  become 
general  superintendent  of  the  Brooklyn  Rapid  Transit  Company. 

MR.  M.  V.  MORSE,  a  prominent  merchant  of  Omaha,  Neb., 
has  been  elected  secretary  of  the  Omaha  Street  Railway  Company, 
of  Omaha,  Neb.  Until  the  election  of  Mr.  Morse  as  secretary  of 
the  company  the  duties  of  secretary  had  been  combined  with  those 
of  general  manager. 

MR.  THOMAS  GANNON,  for  the  past  three  years  division 
superintendent  of  the  Weymouth  &  Braintree  branch  of  the  Old 
Colony  Street  Railway,  of  Boston,  Mass.,  has  resigned  to  become 
division  superintendent  of  the  Mansfield  &  Walpole  division  of 
the  Blue  Hill  Street  Railway  Company,  of  Boston. 

MR.  JOHN  A.  WALKER, vice-president,  treasurer  and  general 
managers  of  the  Joseph  Dixon  Crucible  Company,  of  Jersey  City, 
N.  J.,  sailed  for  Europe  on  June  17.  Mr.  Walker  will  spend  most 
of  the  time  at  the  company's  London  branch  and  in  business 
visits  to  the  various  Dixon  agencies  on  the  continent. 

MR.  C.  W.  GEARHART,  who  has  had  charge  of  the  elevated 
cars  of  the  Brooklyn  Rapid  Transit  Company  on  the  bridge,  has 
resigned  to  accept  a  position  in  Boston,  and  his  place  is  to  be 
taken  by  Superintendent  E.  F.  Rives,  who  has  heretofore  acted 
as  superintendent  of  the  associated  lines  on  the  bridge.  The  lat- 
ter's  title  hereafter  will  be  superintendent  of  the  bridge  division, 


T.  G.  HANSEN 


the  elevated  and  surface  lines  being  combined  and  placed  under 

his  charge. 

MR.  T.  G.  HANSEN,  until  recently  general  superintendent  of 
the  system  of  the  Northern  Ohio  Traction  Company,  sails  for 

England  June  25  to 
become  traffic  man- 
ager for  one  of  the 
leading  properties  of 
the  British  Electric 
Traction  Company,  of 
London,  which  oper- 
ates traction  lines  in 
a  number  of  English 
cities.  M-.  Hansen's 
first  street  railway 
work  was  as  a  grip- 
man  on  one  of  the 
Chicago  cable  roads. 
Later  he  became  an 
inspector,  and  four 
years  ago  went  to 
Cleveland  as  division 
superintendent  of  the 
Cleveland  Electric 
Railway.  Several 
months  ago  he  was 
appointed  general  superintendent  of  the  Northern  Ohio  Traction 
Company.  Mr.  W.  H.  Douglas,  heretofore  division  superintendent 
of  the  Northern  Ohio  Traction  Company,  has  been  appointed  gen- 
eral superintendent  of  the  company,  to  succeed  Mr.  T  G.  Hansen. 
Mr.  Douglas  has  been  under  General  Manager  Currie  at  Toronto. 
Canada;  Lima,  Ohio,  and  Detroit,  Mich.  He  was  superintendent 
of  the  Canton-Massillon  Railway  while  it  was  controlled  by  the 
Northern  Ohio  Tr-action  Company. 

MR.  E.  W.  DAVIS,  formerly  prominent  in  street  railway  affairs 
in  Western  Pennsylvania,  died  at  El  Paso,  Tex.,  a  few  days  ago. 
Mr.  Davis  was  born  in  Pottsville,  Pa.,  forty-three  years  ago  and 
was  reared  in  that  place.  After  receiving  a  common  school  ed- 
ucation he  studied  civil  engineering  and  soon  thereafter  superin- 
tended the  construction  of  street  railway  lines  in  Pittsburgh  and 
Philadelphia.  Shortly  before  the  Consolidated  Traction  Com- 
pany, of  Pittsburgh,  absorbed  the  older  concern  Mr.  Davis  re- 
signed his  position  with  the  road,  of  which  he  had  been  made 
superintendent.  Later  he  constructed  the  Versailles  line  at  Pitts- 
burgh and  some  years  ago  made  all  arrangements  for  building  a 
road  between  Canonsburg  and  McDonald. 

MR.  CHARLES  T.  CHILD,  technical  editor  of  the  Electrical 
Review,  New  York,  died  at  the  home  of  his  father-in-law,  Rev. 
John  R.  Cushing,  in  Gleasondale,  Mass.,  on  Monday,  June  23.  Mr. 
Child  had  been  in  poor  health  for  a  number  of  weeks  but  his  illness 
had  not  assumed  a  serious  aspect  until  a  few  days  before  his  death 
when  it  was  announced  that  he  was  suffering  from  a  severe  attack 
of  typhoid  fever.  Mr.  Childs  was 
a  pioneer  in  the  street  railway 
field,  having  been  connected  with 
Mr.  Frank  J.  Sprague  in  the  in- 
stallation of  the  original  Richmond 
line,  and  has  taken  an  active  part 
in  many  electrical  undertakings. 
He  is  best  known,  however,  from 
his  ability  as  a  writer,  his  con- 
nection with  many  technical  papers 
having  kept  him  for  many  years 
before  the  electrical  profession 
and  made  him  a  prominent  figure 
in  recent  electrical  development. 
He  was  a  linguist  of  exceptional 
qualifications,  a  graduate  of  Johns 
Hopkins  University  and  a  special 
student  in  physics  and  mathe- 
matics under  the  late  Professor  t1„:,pa  Qtates 
Henry  Howland.  In  1892  he  took  charge  of  the  Un ed I  States 
Astrophysical  Observatory  of  the  Smithsonian  Institution  and 
many  of  the  elaborate  researches  of  Professor  L.  B 
were  undertaken  under  his  supervision.  Mr.  Chi  d  was  a  man  o 
great  cordiality,  and  endeared  himself  not  only  to  a  large  circle 
of  intimate  friends,  but  to  his  extensive  acquaintance  throughout 
the  electrical  profession  of  the  world,  having  a  happy 
of  pleasing  personal  characteristics  which  enabled  him  to  make 
friends  readily  and  to  command  *e  respect  and  affection  o  all 
those  with  whom  he  was  closely  associated.  Mr  Child  was  thirty- 
five  years  old  and  leaves  a  widow  and  three  small  children. 


C.  T.  CHILD 
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THE  MARKETS 


The  Money  Harket 

Wall  Street,  June  25,  1902. 

Contrary  to  the  experience  of  recent  years  the  surplus  bank  re- 
serve has  not  decreased  during  the  first  three  weeks  of  June.  It 
stands  now  a  trifle  higher  than  it  did  at  the  outset  of  the  month. 
As  a  result,  in  place  of  the  abnormally  low  figure  of  three  weeks 
ago,  the  present  surplus  does  not  compare  unfavorably  with  the 
average  of  the  last  few  years.  We  pointed  out  in  this  column  last 
week  that  if  precedent  is  followed  the  reserve  may  be  expected  to 
increase  pretty  steadily  during  July  and  the  first  half  of  August. 
The  only  obstacle  to  such  expansion  lies  in  the  possibility  of  a 
renewal  of  gold  exports,  which  is  suggested  by  the  advance  in  our 
exchange  market  during  the  last  ten  days,  and  by  the  sharp  decline 
in  the  European  exchanges.  Rates  now  are  nearly  in  the  position 
where  gold  could  be  shipped  to  France  at  a  profit.  The  condition 
has  partly  been  brought  about  by  the  preparations  for  the  partial 
conversion  of  the  French  government  debt,  which  has  occasioned  a 
general  hardening  of  foreign  discounts,  and  has  helped  to  depress 
sterling  exchanges  at  Paris  and  Berlin.  But  the  rise  in  sterling 
at  New  York  is  more  directly  due  to  remittances  of  interest  and 
dividends  upon  American  securities  held  abroad,  and  these  re- 
mittances will  cease  of  course  after  the  turn  of  the  half  year.  Con- 
sequently it  is  not  easy  to  tell  as  yet  whether  the  current  move- 
ment of  exchange  is  anything  more  than  temporary  in  character, 
and  whether  if  gold  were  to  go  out  any  considerable  quantity  would 
be  shipped.  The  course  of  the  money  market  during  the  next  month 
or  so,  it  will  be  seen,  is  more  or  less  intimately  connected  with  the 
settlement  of  these  questions.  Other  factors  in  the  situation  remain 
practically  the  same  as  they  have  been  described  in  previous  articles. 
Currency  continues  to  flow  inward  in  seasonable  volume  from  the 
interior  centers,  and  suffices  to  more  than  offset  what  the  Treasury 
is  drawing  out  through  surplus  revenue  collections.  The  principal 
demand  for  loans,  as  reflected  by  the  large  increase  in  that  item  in 
last  Saturday's  bank  statement,  arises  from  the  customary  prepa- 
rations for  the  first  of  july  settlements.  Borrowing  for  syndicate 
enterprises  and  for  the  ordinary  speculative  operations  is  at  a 
minimum — which,  everything  considered,  is  by  no  means  an  un- 
welcome feature  of  the  situation. 

Money  on  call  is  easy  at  3  per  cent.    Time  loans  are  made  freely 
at  4*4  per  cent  for  sixty  days  on  good  collateral,  and  4*4  per  cent 
for  the  longer  periods. 
The  Stock  market 

The  upward  movement  which  started  a  week  ago  on  the  Stock 
Exchange  has  made  notable  progress  in  some  directions,  while  in 
others  it  has  seemingly  been  checked.  A  quiet  investment  demand, 
normally  incident  to  the  semi-annual  corporation  disbursements,  is 
observable  in  the  bond  department,  but  it  has  not  cut  much  of  a 
figure  in  stocks.  The  principal  stimulus  to  the  stock  market  has 
come  from  the  various  cliques  of  professional  operators  engaged  in 
the  manipulation  of  their  specialties.  In  this  category  the  move- 
ment in  the  so-called  Gould  properties — Wabash  and  the  South- 
western railroad  properties  more  particularly — has  been  the  most 
important.  The  strength  of  these  stocks  is  partially  due  to  the  good 
crop  prospects  in  the  Southwest,  and  partially  to  the  plans  which 
have  long  been  rumored  for  a  great  railway  system  under  the 
leadership  of  the  Missouri  Pacific.  It  is  safe  to  say,  however,  that 
this  scheme  will  not  reach  its  maturity  until  some  decision  has  been 
rendered  in  the  Northern  Securities  litigation.  The  rest  of  the 
railway  list,  including  such  favorites  as  St.  Paul,  Union  Pacific  and 
Reading,  have  had  occasional  bursts  of  activity  accompanied  by 
rising  prices.  But  their  movement  has  been  far  less  uniform  and 
their  tendency  more  uncertain  than  the  Gould  shares.  The  coal 
strike  undoubtedly  continues  a  repressive  factor,  but  its  influence 
is  not  felt  to  anything  like  the  extent  it  was  three  weeks  ago.  Wall 
Street  commonly  takes  the  view  that  the  chances  of  the  miners  have 
been  weakened  by  the  failure  of  the  strike  in  the  West  Virginia  soft 
coal  mines,  and  it  is  inclined  to  look  forward  to  an  early  termina- 
tion of  the  struggle.  It  is  a  matter  of  doubt  in  the  minds  of  many 
whether  the  call  for  a  general  convention  on  the  seventeenth  of  next 
month  is  not  a  bluff  on  the  part  of  the  union  leaders,  and  it  is  still 
more  doubtful  whether  such  an  assemblage  would  declare  for  a 
general  strike.  The  crops  have  suffered  something  of  a  set-back 
from  excessive  rains  and  low  temperatures  during  the  week,  but  no 
really  serious  damage  has  been  done.  The  outlook  here,  as  in  the 
general  business  situation,  continues  favorable. 

The  local  traction  stocks  have  done  little  more  than  follow  the 
fluctuations  of  the  general  market.    Good  buying  is  noticeable  in 


Manhattan,  but  the  stock  is  only  taken  as  offered,  and  there  is  no 
bidding  for  it.  On  the  contrary  the  indications  are  that  the  people 
who  are  buying  the  shares  do  not  care  to  see  higher  prices  yet 
awhile.  The  earnings  are  reported  to  be  even  better  than  the 
average  for  the  March  quarter,  and  even  the  conservative  officials 
of  the  company  are  talking  7  per  cent  to  be  earned  for  the  calendar 
year.  That  the  stock  will  eventually  sell  a  good  deal  higher  is  what 
the  best  judges  believe.  The  pool  in  Brooklyn  Rapid  Transit,  after 
a  period  of  quiescence,  are  apparently  ready  to  take  the  aggressive 
again.  On  the  other  hand  the  life  has  all  gone  out  of  the  recent 
incipient  boom  in  Metropolitan  shares. 

Philadelphia 

The  stock  of 'the  new  Philadelphia  Rapid  Transit  Company,  which 
has  leased  the  Union  Traction,  was  traded  in  for  the  first  time 
during  the  past  week.  A  total  of  600,000  shares  has  been  listed,  the 
par  value  being  $50,  and  $5  only  being  paid  in.  This  small  install- 
ment accounts  for  the  low  quotation  for  the  issue,  which  opened  at 
g3/s,  and  subsequently  fell  to  Dealings  have  been  comparatively 
active  in  the  shares,  but  this  circumstance  has  not  lessened  the 
interest  in  Union  Traction,  which  has  been  dealt  in  in  very  fair 
volume  during  the  week.  Evidences  of  continued  absorption  of  a 
good  character  were  very  plain,  and  the  stock  rose  easily  from  43H 
to  44,  but  the  buyers  did  not  seem  inclined  to  force  the  price  above 
this  level.  Speculative  sentiment  in  Union  Traction  is  undergoing 
the  same  sort  of  revolution  that  it  is  in  the  Metropolitan  Street 
Railway  stock  of  New  York.  The  reasoning  in  both  cases  is  that 
the  lessee  company  will  retain  all  the  benefits  of  its  present  earn- 
ings and  absorb  beside  most  of  the  extra  strength  contributed  by 
the  newly-created  concern.  A  sensational  feature  of  the  week's 
trading  was  the  bidding  up  of  Indianapolis  Street  Railway  stock  13 
points  to  76^4  before  any  offerings  were  attracted.  At  that  figure 
100  shares  changed  hands.  Other  stock  sales  comprised  Ameri-' 
can  Railways  at  45?4,  Fairmount  Park  Transportation  at  22  and 
22J/2,  Philadelphia  Traction  at  98^2,  United  Traction  of  Pittsburgh, 
preferred,  at  51,  Easton  Electric  at  19^2,  and  Railways  General  at 
4S/4.  In  bonds  the  week's  transactions  included  Citizens'  Passenger 
of  Indianapolis  5s  at  110^2,  People's  Passenger  4s  at  106^2,  Consoli- 
dated of  New  Jersey  5s  at  I09?8  and  109^4,  Electric  People's 
Traction  4s  at  98%  to  100,  and  Indianapolis  Railway  4s  at  88-><$. 

Chicago 

Despite  the  fact  that  earnings  on  all  the  elevated  lines  continue 
largely  in  excess  of  last  year,  the  stocks  of  the  various  companies 
have  all  gone  lower  during  the  past  week.  Lake  Street  has  shown 
particular  weakness,  touching  10^,  which  is  5  points  lower  than 
the  high  figure  of  the  rise  six  weeks  ago,  and  the  lowest  the  stock 
has  sold  this  season.  The  selling  apparently  represents  liquidation 
by  speculators  who  bought  some  time  ago,  on  the  talk  that  control 
of  the  property  was  to  be  acquired  by  an  outside  interest.  Now 
there  is  some  discussion  of  another  reorganization.  The  other 
elevated  shares  have  declined  on  light  trading,  Metropolitan  com- 
mon getting  down  to  38^,  Northwestern  common  to  36,  and  South 
Side  to  112.  Chicago  Union  Traction  holds  steady  but  inactive 
around  18,  and  nothing  has  been  done  in  the  other  traction  shares. 
The  Illinois  Supreme  Court  has  decided  that  the  elevated  roads  are 
to  be  assessed  henceforth  by  the  State  Board  of  Equalization  and 
not  by  local  assessors.  The  impression  is  that  this  will  result  in 
less  radical  methods  of  taxation,  but  there  seems  no  real  reason  why 
the  decision  should  be  important  to  the  companies.  The  residents 
of  the  North  Shore  have  petitioned  the  City  Council  to  allow  the 
St.  Paul  Railroad  to  electrify  its  Evanston  branch  and  send  its  cars 
over  the  Northwestern  Elevated.  Considerable  interest  is  taken  in 
the  decision,  which  has  been  referred  to  the  committee  on  transpor- 
tation. 

Other  Traction  Securities 

Scarcely  anything  is  to  be  said  of  the  Boston  market  for  traction 
shares  during  the  week.  Massachusetts  Electric  common  is  off 
three-quarters  of  a  point  to  43,  but  the  dealings  were  too  small  to 
have  any  significance.  West  End  preferred,  "ex"  the  quarterly 
dividend  of  2  per  cent,  sold  at  H4JA-  In  Baltimore  the  strength  of 
the  United  Railway  issues  continues,  the  common  getting  back  to  i6> 
the  general  4s  rising  to  97,  and  the  incomes  to  69^.  This  is  the 
highest  price  the  last-named  have  touched  this  season,  if  the  recent 
2  per  cent  coupon  were  added  to  the  price.  Other  Baltimore  trans- 
actions include  Lexington  Railway  5s  at  104,  Charleston  Consoli- 
dated Electric  5s  at  98,  Knoxville  Railway  5s  at  100,  Norfolk  Rail- 
way 5s  at  114,  Norfolk  Railway  &  Lighting  5s  at  96,  City  &  Subur- 
ban (Washington)  5s  at  98^.  Atlanta  Street  Railway  5s  at  108^, 
and  Neport  News  and  Old  Point  4s  at  96^.  North  Jersey  Traction 
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issues  are  a  shade  higher  at  83H  for  the  bonds  and  28^2  for  the 
stock.  Rochester  Railway  preferred  continues  strong  at  i02l/2. 
Dealings  have  begun  in  the  new  stock  of  the  New  Orleans  Rail- 
ways Company,  sales  of  which  are  reported  at  10%.  New  Orleans 
City  Railroad  shares  are  firm  at  34%  for  the  common  and  112^2  for 
the  preferred.  No  change  is  reported  in  either  Columbus  or  Louis- 
ville traction  securities.  The  feature  of  the  New  York  curb  was 
the  sensational  advance  in  the  new  San  Francisco  Street  Railway 
bonds  from  92  to  101.  According  to  the  story  considerable  sales 
have  been  made  against  the  subscription  privileges,  which,  including 
the  right  to  subscribe  to  a  certain  proportion  of  common  and  pre- 
ferred stock  as  well  as  the  bonds,  were  relatively  cheap  by  compari- 
son with  the  market  price  of  the  bonds.  It  appears  that  out  of  a 
total  of  $20,000,000  of  the  bonds  $5,000,000  only  were  actually  issued, 
while  the  remainder  are  tied  up  by  an  option,  and  are  not,  there- 
fore, available  for  delivery.  This  leaves  the  position  one  where  a 
large  short  interest  exists,  with  only  a  very  narrow  supply  obtain- 
able for  covering,  and  the  price  has  been  bid  up  on  the  theory  that 
a  virtual  corner  exists.  Naturally  those  who  bought  the  subscrip- 
tion rights  and  sold  the  bonds  in  good  faith  that  the  entire  amount 
would  be  issued  are  exceedingly  indignant  against  the  banking 
syndicate  which  have  promoted  the  "deal."  At  this  writing  the 
outcome  of  the  situation  is  by  no  means  clear. 

It  was  another  active  week  on  the  Cleveland  Stock  Exchange. 
Toledo  Railways  &  Light  was  again  the  feature,  sales  amounting 
to  4105  shares.  The  opening  sale  was  made  at  30%,  and  during 
the  week  the  stock  advanced  to  32,  but  later  dropped  to  30.  Sales 
of  Detroit  United  amounted  to  540  shares  at  a  decline  from  795^ 
to  78,  ex-dividend  at  latter  figure.  Northern  Ohio  Traction 
common  made  a  strong  showing,  closing  at  435/j.  a  gain  of  5^ 
points  over  the  high  figure  of  the  previous  week.  It  sold  at  40  to 
43  during  the  week,  closing  strong  at  the  high  mark.  Two  blocks 
of  the  preferred  went  at  86,  2  points  up.  Six  lots  of  Cleveland, 
Elyria  &  Western  sold  at  70;  last  sales  of  this  stock  were  close  to 
80.  Four  hundred  shares  of  Elgin,  Aurora  &  Southern  sold  at  43 
and  44H,  the  former  the  closing  figure.  Western  Ohio  Railway 
receipts  are  in  strong  demand  but  few  are  for  sale.  Two  lots  went 
at  22V2  to  23%,  a  gain  of  2%  over  last  week.  There  was  consid- 
erable bidding  on  Cleveland  Electric,  but  sales  amounted  only 
to  187  shares  at  85,  gain  of  3  over  last  sales.  Repeated  rumors 
are  again  heard  to  the  effect  that  the  consolidation  of  the  two  big 
city  systems  is  soon  to  be  consummated.  President  Andrews,  of  the 
company,  admits  that  Senator  Hanna,  who  is  at  the  head  of  the 
other  company,  now  has  the  matter  under  advisement  and  does  not 
deny  that  matters  are  favorable  for  the  speedy  carrying  out  of  the 
plan.  Monday  Cleveland  Electric  sold  at  84  for  a  small  lot.  West- 
ern Ohio  receipts  advanced  to  23%  and  100  Detroit  United  sold 
at  77H- 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with  a 
week  ago : 

Closing  Bid 
June  17  June  24 


American  Railways  Company                                                          45%  45% 

Boston  Elevated                                                                            166  ait>6 

Brooklyn  R.  T                                                                          67  bU% 

Chicago  City                                                                                 206  205 

Chicago  Union  Tr.  (common)                                                        18  17% 

Chicago  Union  Tr.  (preferred)                                                       54  53 

Cleveland  &  Eastern                                                                      31  31 

Cleveland  Electric                                                                          81%  85 

Columbus  (common)                                                                       52%  52% 

Columbus   (preferred)                                                                   107%  10V% 

Consolidated  Traction  of  N.  J                                                      6!)%  W/2 

Consolidated  Traction  of  N.  J.  5s                                                 112%  112% 

Detroit  United                                                                           78%  79% 

Electric  People's  Traction  (Philadelphia)  4s                                  99  99% 

Elgin,  Aurora  &  Southern                                                              44  43 

Indianapolis  Street  Railway  4s                                                       88%  88% 

Lake  Street  Elevated                                                                    11%  10% 

Manhattan  Railway                                                                       131  13u% 

Massachusetts  Elec.  Cos.  (common)                                                43%  43 

Massachusetts  Elec.  Cos.  (preferred)                                             98  a98 

Metropolitan  Elevated,  Chicago  (common)                                     38  38 

Metropolitan  Elevated,  Chicago                                                       9U  89% 

Metropolitan  Street                                                                      151%  '148 

New  Orleans  (common)                                                                  34  34% 

New  Orleans  (preferred)                                                              111%  112% 

North  American                                                                            121  Izl 

Northern  Ohio  Traction  (common)                                               37%  43 

Northern  Ohio  Traction  (preferred)                                               84  86 

North  Jersey                                                                             28%  H8% 

Northwestern  Elevated,  Chicago  (common)                                     37  6i 

Northwestern  Elevated,  Chicago  (preferred)                                   84%  SO 

Philadelphia  Traction                                                                     98%  98% 

St.  Louis  Transit  Co.  (common)                                                     30%  30% 

South  Side  Elevated  (Chicago)                                               112  109 


Closing  Bid 
June    17  June  24 


Southern  Ohio  Traction    67%  67% 

Third  Avenue    130  130 

Toledo  Railway  &  Light    29%  30 

Twin  City,  Minneapolis  (common)    119  119 

United  Railways,  St.  Louis  (preferred)    83%  83% 

United  Railways,  St.  Louis,  4s   87%  87% 

Union  Traction  (Philadelphia)    43%  43% 

Western  Ohio  Railway    20%  22% 


*  Ex-dividend,    f  Last  sale,    (a)  Asked,    (b)  Ex-rights. 

Iron  and  Steel 

Extreme  scarcity  of  raw  material  continues  to  hamper  all 
branches  of  the  iron  trade.  A  number  of  furnaces  have  had  to 
shut  down  in  the  anthracite  coal  regions,  and  still  others  in  the 
Ohio  Valley,  owing  to  the  scarcity  of  fuel  caused  by  the  miners' 
strike.  This  condition  has  led  to  some  placing  of  contracts  by 
timid  consumers  as  far  ahead  as  1903,  while  in  the  steel  trade  it 
has  stimulated  importations  from  abroad..  According  to  the 
Iron  Age  reports  from  Chicago,  additional  sales  of  steel  rails  have 
been  made  during  the  week  for  delivery  in  1903.  Quotations  are 
as  follows:  Bessemer  pig  iron,  $21.50;  steel  billets,  $33;  steel  rails, 
$28;  girder  rails,  $33. 

netal 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  12 
to  12  7-16  cents;  tin,  28^  to  28^2  cents;  lead,  4%  cents,  and  spelter 
4%  cents. 

■  » 

BIRMINGHAM,  ALA.— The  directors  of  the  Birmingham  Railway,  Light 
&  Power  Company  have  declared  a  regular  semi-annual  dividend  of  3  per 
cent  on  the  preferred  stock,  of  which  there  is  an  issue  of  $1,500,000. 

MACON,  GA. — The  Railways  &  Light  Company  of  America  is  reported  to  be 
negotiating  for  the  purchase  of  the  Macon  Consolidated  Street  Railroad  Com- 
pany and  the  Macon  Electric  Light  &  Railway  Company. 

MOLINE,  ILL.— The  stockholders  of  the  Moline,  East  Moline  &  Watertown 
Railway  have  voted  to  increase  the  capital  stock  of  the  company  from  $25,000 
to  $125,000,  the  additional  stock  to  pay  for  the  construction  of  the  road  to 
East  Moline. 

BURLINGTON,  IA.— Mason,  Lewis  &  Company,  of  Chicago  and  Boston, 
offer,  at  101.50  and  interest,  $500,000  Burlington  Railway  &  Light  Company 
first  mortgage  5  per  cent  gold  bonds.  The  bonds  dated  July  1,  1897,  maturing 
Oct.  1,  1917.  Their  retirement  is  optional  after  July  1,  1902,  at  105  and 
interest.    The  interest  is  payable  April  1  and  Oct.  1. 

MILFORD,  MASS.— The  Milford  it  Uxbridge  Street  Railway  Company  is 
arranging  to  absorb  by  consolidation  the  Milford,  Holliston  &  Framingham 
Street  Railway  Company.  The  capital  stock  of  the  Milford  &  Uxbridge  Com- 
pany is  to  be  increased  from  $100,000  to  $352,000,  the  new  stock  to  be  ex- 
changed dollar  for  dollar  for  the  shares  of  the  Milford,  Holliston  &  Framing- 
ham  Street  Railway  Company. 

NORTH  ADAMS,  MASS.— A  controlling  interest  in  the  Hoosac  Valley 
Electric  Railway  has  been  purchased  by  a  syndicate,  the  members  of  which  are 
stockholders  of  the  Pittsfield  Street  Railway.  It  is  generally  expected  that  a 
consolidation  of  the  properties  will  be  affected.  In  that  event  there  will  be 
a  continuous  route  from  Pittsfield  to  Adams,  North  Adams  and  Williamstown. 

MARSHALL,  MICH— The  Jackson  &  Battle  Creek  Traction  Company, 
building  an  electric  railway  between  Jackson  and  Battle  Creek,  has  given  a 
mortgage  for  $750,000  to  the  Morton  Trust  Company,  of  New  York.  It  runs 
for  thirty  years  from  July  1,  1902,  and  bears  interest  at  5  per  cent,  payable 
semi-annually. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  re- 


ports earnings  as  follows: 

April  1902  1901 

Gross  earnings    $263,243  $232,244 

Operating  expenses    131,388  111,741 


Earnings  from  operation    $131,855  $120,503 

Charges  and  preferred  dividends   76,017  74,168 


Net  earnings                                                                    $55,838  $46,335 

From  Jan.  1  to  April  30 

Gross  earnings   $1,059,565  $926,312 

Operating  expenses                                                              512,040  449,324 


Earnings  from  operation   $547,525  $476,988 

Charges  and  preferred  dividends  4    304,067  286,461 


Net  earnings    $243,458  $190,527 


ALBANY,  N.  Y. — It  is  reported  that  plans  are  being  matured  for  com- 
bining into  one  large  system  the  United  Traction  &  Electric  Company,  of 
Albany  and  Troy;  the  Hudson  Valley  Railway,  which  has  a  system  connecting 
with  Lake  George;  the  Albany  &  Hudson  Railway,  and  the  Albany  &  Schenec- 
tady Railway.  Anthony  N.  Brady  and  his  associates  in  the  Lnited  Traction 
&  Electric  Company  are  said  to  be  arranging  the  deal. 

DOLGEVILLE,  N.  Y.— The  Little  Falls  &  Dolgeville  Railroad  will  be  sold 
at  public  auction  on  July  24.  There  are  many  reports  as  to  the  prospective 
purchaser  of  the  property,  but  the  one  looked  upon  as  most  likely  to  materialize 
is  that  the  Herkimer  County  Light  &  Power  Company,  which  now  owns  the 
Dolgeville  electric  lighting  plant,  will  buy  the  property. 
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JERSEY  CITY,  N.  J.— The  directors  of  United  Traction  &  Electric  Com- 
pany of  New  Jersey  have  declared  the  regular  quarterly  dividend  of  1  per  cent, 
payable  July  1. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows : 

April  1902  1901 

Gross  receipts    $1,041,706  $989,993 

Expenses,  including  taxes    705,011  658,282 

Net  receipts                                                                    $336,695  $331,711 

Ten  months  ending  April  30 

Gross  receipts   $10,468,072  $9,844,597 

Expenses,  including  taxes                                                   7,489,909  6,522,732 

Net  receipts    $2,978,162  $3,321,865 

ROCHESTER,  N.  Y— N.  VV.  Halsey  &  Company,  of  New  \'ork,  are  offering 
for  subscription  a  limited  amount  of  the  first  consolidated  5  per  cent  bonds 
of  the  Rochester  Railway  Company,  maturing  in  1930. 

NEW  YORK,  N.  Y.— Kuhn  ,  Loeb  &  Company,  of  New  York, 
received  on  June  25  subscriptions  at  97%  for  $11,000,000  of  Metropolitan 
Street  Railway  Company's  4  per  cent  refunding  100-year  gold  mortgage 
bonds.  These  bonds  are  part  of  a  recently  authorized  issue  of  $65,000,000, 
of  which  $54,000,000  are  reserved  to  retire  outstanding  bonds  of  other  issues 
of  the  Metropolitan  Street  Railway  Company,  and  of  its  subsidiary  companies. 
The  refunding  mortgage  securing  this  issue  is  the  only  obligation  of  the 
Metropolitan  Street  Railway  Company  covering  all  its  lines  and  leases,  and 
therefore  the  only  lien  which  embraces  the  entire  system  as  now  constituted. 
The  issue  is  limited  to  $65,000,000.  Among  the  properties  mortgaged  are  the 
franchises,  railroads,  equipment,'  leases,  real  estate  and  other  property  of  the 
company,  and  also  14,000  shares  Broadway  and  Seventh  Avenue  Railroad 
Company  stock,  4,000  shares  Forty-Second  Street  and  Grand  Street  Ferry  Rail- 
road Company  stock,  3000  shares  Central  Park,  North  and  East  River  Railroad 
Company  stock  and  9900  shares  Thirty-Fourth  Street  and  Crosstown  Railway 
Company  stock.  The  outstanding  capital  stock  of. the  company  is  $52,000,000, 
and  it  has  paid  since  January,  1899,  regular  dividends  of  7  per  cent  upon  its 
outstanding  share  capital.  Dividends  at  the  same  rate  have  been  guaranteed  by 
the  Interurban  Street  Railway  Company,  to  which  the  system  has  been  leased. 
The  subscription  lists  will  be  closed  at  3  p.  m.  on  the  same  day  that  they  are 
opened,  and  payment  for  the  bonds  is  to  be  made  on  July  8,  when  they  will 
be  ready  for  delivery. 

NEW  YORK,  N.  Y. — The  North  American  Company,  which  controls  the 
Milwaukee  Electric  Railway  &  Light  Company  and  various  electric  railway  and 
lighting  properties  through  the  country,  reports  earnings  as  follows  for  the 
fiscal  year  ended  May  31,  1902: 

Salaries,  legal  expenses,  net  rentals  and  other  expenses   $47,713 

Taxes    5,773 

Reduction  of  good  will    1,000,000 

Balance  to  undivided  profits    1,049,702 

Total  expenditures   $2,103,188 

Balance  unrealized  profit  account  as  of  May  31,  1901,  transferred 

to  income  account  .,  $1,547,446 

Interest  received  and  accrued    136,169 

Dividends  67,761 

Commissions,  profits  and  compensations  for  services    351,812 

Total  receipts  $2,103,188 

On  account  of  the  reorganization  last  year,  a  comparison  of  income  ac- 
counts is  not  feasible.  President  Wetmore,  of  the  company,  in  presenting 
the  report  to  the  stockholders,  said  in  part:  "In  the  last  annual  statement  a 
balance  of  $1,547,446  was  carried  in  'unrealized  profit  account.'  During  the 
past  year  a  sufficient  amount  of  securities  was  sold  to  warrant  the  closing  of 
this  account  and  the  transfer  of  the  balance  to  income  account,  which,  together 
with  other  profits  in  the  year,  makes  a  credit  balance  of  $2,103,188.  Out  of 
this  sum  $1,000,000  has  been  appropriated  in  reduction  of  the  good-will  account, 
and  the  final  balance  constitutes  a  fund  available  for  payments  of  dividends. 
Valuations  have  been  made  on  a  conservative  basis.  The  company  has  no 
bonds,  notes  or  money  obligations  whatever.  In  the  last  annual  report  the 
purchase  of  the  Gas,  Electric  &  Water  Companies  in  Covington,  Newport,  Day- 
ton, Ludlow  and  Bellevue,  and  their  consolidation  into  the  Union  Light,  Heat 
&  Power  Company,  in  which  your  company  has  control,  was  announced.  Since 
then  a  consolidation  has  been  effected  with  the  Cincinnati,  Covington  &  New- 
port Light  &  Traction  Railway  Company,  and  the  North  American  has  received 
preferred  and  common  shares  in  the  new  company,  viz.,  Cincinnati,  Covington 
&  Newport  Light  &  Traction  Company.  The  earnings,  both  gross  anu  net, 
are  rapidly  increasing,  the  property  is  efficiently  managed,  the  preferred  shares 
are  already  on  a  dividend  basis,  and  it  seems  assured  that  a  surplus  will  be 
earned  from  the  outset  which  will  warrant  dividends  on  the  common.  The 
North  American  retains  ownership  of  the  Milwaukee  Electric  Railway  &  Light 
Company,  and  the  development  of  its  earning  capacity  during  the  year  has 
been  even  greater  than  expected.  During  the  past  year  your  company  lias 
acquired  other  interests  and  is  planning  for  their  development,  but  negotiations 
arc  not  yet  so  far  advanced  to  admit  explanation  of  at  this  time.  The  com- 
pany is  in  possession  of  cash  and  quick  resources  which  enable  it  to  avail 
of  the  opportunities  now  offering  in  the  electrical  field  which  have  never 
seemed  more  abundant  or  of  greater  promise  than  at  present." 

CLEVELAND,  OHIO.— The  Cleveland,  Painesville  &  Ashtabula  Railway 
Company,  which  was  purchased  from  the  Everett-Moore  Syndicate  by  Messrs. 
Holcomb  and  Lattimer,  has  been  fully  organized  and  financed.  The  company 
is  capitalized  at  $750,000,  and  will  be  bonded  for  the  same  amount,  this  being 
on  a  basis  of  $25,000  per  mile  for  the  30  miles  between  Painesville  and  Ashta- 
bula.  The  officers  of  the  company  arc;    Luther  Allen,  president;  \Y.  J.  Hayes, 


vice-president;  Joseph  R.  Kraus,  secretary-treasurer.  The  company  owns  the 
lighting  plant  and  franchise  in  Geneva,  and  a  private  right  of  way  has  been 
secured  touching  Geneva,  Madison  and  Unionville.  The  road  will  connect  the 
Cleveland,  Painesville  &  Eastern  with  the  system  now  being  built  between 
Conneaut  and  Erie,  Pa.,  with  projected  roads  to  Buffalo.  Traffic  arrangements 
have  been  completed  with  the  Cleveland,  Painesville  &  Eastern  whereby  cars 
of  both  companies  will  be  operated  through  from  the  Public  Square,  Cleveland, 
to  Ashtabula. 

CANTON,  OHIO.— Directors  of  the  Canton-Massillon  Railway  Company 
and  the  Canton-Akron  Railway  Company  have  voted  favorably  on  the 
proposition  to  consolidate  the  properties  under  the  title  of  the  Canton- 
Akron  Railway  Company.  The  capital  stock  of  the  company  has  been  increased 
to  $1,600,000  to  make  the  merger.  Both  properties  are  owned  by  'tucker, 
Anthony  &  Company,  of  Boston. 

COLUMBUS,  OHIO— It  is  announced  that  A.  E.  Appleyard,  acting  for 
Tucker,  Anthony  &  Company,  of  Boston,  has  purchased  the  Newark  &  Granville 
Street  Railway,  which  includes  the  Newark  city  lines  formerly  owned  by  the 
Newark  Consolidated  Street  Railway,  and  the  interurban  line  to  Granville,  in 
all,  13  miles  of  track.  The  road  will  be  consolidated  with  the  Columbus, 
Buckeye  Lake  &  Newark  Traction  Company,  owned  by  Tucker,  Anthony  & 
Company. 

CLEVELAND,  OHIO.— On  page  731  of  the  Street'  Railway  Journal 
for  June  7,  under  the  head  of  companies  having  gross  receipts  for  1901  of 
between  $500,000  and  $100,000,  the  Southern  Ohio  Traction  Company's  gross 
receipts  were  given  as  $140,542  for  1900,  and  $154,787  for  1901.  The  figures  thus 
given  are  the  net  receipts  for  the  respective  years,  the  true  statement  for 
these  years  showing: 

1900  1901 

Gross  receipts    $294,907  $337,741 

Operating  expenses    ^34.365  182,954 

Net  earnings    $140,542  $154,78/ 

OTTAWA,  ONT.— The  Hull  Electric  Railway,  operating  between  Ottawa 
and  Aylmed,  has  passed  into  the  hands  of  the  Ottawa,  Northern  &  Western 
Railway,  or,  more  properly,  of  the  Canadian  Pacific  Railway,  which  recently 
concluded  the  purchase  of  that  system.  The  purchase  price  is  said  to  have  been 
between  $700,000  and  $800,000. 

HUNTINGTON,  W.  VA.— The  Pennsylvania  Railroad  Company  is  reported 
to  have  bought  the  Camden  Interstate  Railway  for  the  Chesapeake  &  Ohio 
Railroad.    The  reported  purchase  price  is  $2,000,000. 

PITTSBLTRGH,  PA.— The  Philadelphia  Company  reports  earnings  as 
follows : 

May  1902  1901 

Gross  receipts   $1,123,411  $987,984 

Expenses  and  taxes    613,731  531,130 

Net  earnings    $509,680  $456,854 

Gross  income    $588,605  $474,323 

Gross  income    $588,605  $575,323 

Deductions    76,941  34,648 

Balance   -   $511,664  $439,675 

Charges    323,163  264,007 

Surplus  for  five  months   $188,501  $175,668 

Gross  receipts   $5,773,616  $5,104,305 

Expenses  and  taxes    2,970,826  2,573,453 

Net  earnings   $2,802,790  $2,530,852 

Other  income    772,663  309,702 

Gross  income   $3,575,453  $2,840,554 

Deductions    377,599  184,602 

Balance   $3,197,854  $2,655,902 

Charges    1,744,275  1,320,536 

Surplus   $1,453,579  $1,335,366 

MONTREAL,  QUE.— The  Montreal  Street  Railway  Company  reports 
earnings  as  follows: 

April  1902  1901 

Gross  receipts   ■■    $152,524  $144,131 

Operating  expenses    83,850  93,272 

Earnings  from  operation    $6S,674  $50,859 

Receipts  from  other  sources   1,865  662 

Gross  income    $70,539  $51,521 

Fixed  charges  and  interest  on  loans   15.S4S  9,2S8 

Net  earnings                                                                    $54,691  $42,233 

Oct.  1  to  April 

Gross  receipts   $1,067,406  $1,008,232 

Operating  expenses                                                           679,457  652,921 

Earnings  from  operation    $387,949  $355,311 

Receipts  from  other  sources   11,704  4,585 

Gross  income    $39l<,653  $359,896 

Fixed  charges  and  interest  on  leans   106,234  64,363 

Net  earnings    $293,419  $295,533 
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4 


STREET  RAILWAY  JOURNAL. 


RAILWAY  REGULATING, 
RAILWAY  SUBSTATION, 
CENTRAL  STATION, 
AND  ISOLATED  PLANTS, 


COMPLETE  EQUIPMENTS  WITH  THE  GOULD  (PATENTED) 
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No  Threads,  No  Rivets,  Flanges  Swivel  

WALWORTH  BRONZE  SEAT  GATE  VALVES  FOR  HIGH  PRESSURE  WORK 

OUR  BOOK  OF  TABLES  AND  DIMENSIONS  FOR  YOUR  DRAUGHTING  ROOM  FREE 
/NEW  YORK  OFFICE:  Rooms  807=808  Park  Row  Building 


The  Electric  Storage  BatteryGo. 

PHILADELPHIA,  PA. 

Manufacturer  of  the 
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Electric  Railway  Power  Houses 
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Rotary  Sub-Stations,  etc.,  etc. 
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253  BROADWAY,  NEW  YORK 
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"CIRCULAR  LOOM 


IN 


Electric  Railway  Work 


(From  the  Street  %aillvay  Journal.) 

"  In  electric  railroading  there  are  many  places  where  it  is  neces- 
sary to  use  a  flexible  conduit.  This  condition  arises  both  in  the 
power  house  and  in  the  car  wiring,  and  the  serviceability  of  cir- 
cular loom  as  made  by  the  American  Circular  Loom  Company,  of 
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jected to  wear  or  weather,  so  that  it  answers  the  somewhat  rigid 
requirements  which  are  present  in  all  electric  railroading  in  a 
most  excellent  fashion.  *»#**#* 

i<  #  *  Wherever  insulation  is  in  danger  of  abrasion,  exposed 
to  the  weather  or  subjected  to  the  many  conditions  which  militate 
against  insulating  qualities  such  as  are  found  throughout  the  whole 
range  of  electric  railway  work,  circular  loom  has  been  used  to 
great  advantage,  and  its  introduction  on  large  roads  is  rapidly 
increasing.  In  neatness  of  appearance,  long  life,  and  efficient  pro- 
tection it  is  unsurpassed,  and  it  meets  exactly  the  requirements 
which  obtain  in  street  railway  practice." 
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PVLLd     in  Cedar,  Hard  Pine  and  Chestnut 

Jos.  a.  Run  &  Co., 

BOSTON,  MASS. 


Pat.  Feb  2,  1897 

B.  &  S.  CONICAL 
INSULATED  STUD 
The  Strongest  Made 


Hartford. 
|#Conn.,  U.S.A. 

and  No.  8  Long  Lane,  Aldersgate  Street,  London.  E.  C.  England. 

rianufacture  Substantial  Line  Material.  Drop 
Forged  Commutator  Bars,  Accurate  to  Gauge, 
and  Drop  Forgings  for  all  purposes.  The 
Conical  Insulated  Stud  used  in  B.  &  S.  Trolley 
Hangers  has  withstood  a  stress  of  12,000 
pounds  without  Injury.  The  B.  &  S.  Ball 
Strain  Insulator  has  Drop  Forged  fletal  Parts. 
SEE  CIRCULAR  T. 


Spiral  (Nut-Loch « 

What  is  it  ? 

A  graduated  circle  of  crucible  steel  wire 
that  follows  nut  on  bolt  when  same  is 
in  position,  absolutely   locking  nut. 

Some  of  its  Advantages 

It  requires  no  special  tool.  Not  affected  by  vibration  or  jar. 
Mechanical  in  construction.  Cheaper  and  more  effective 
than  a  jamb-nut  or  Cotter  key.    Specially  adapted  for  equipment,  track, 

SPIRAL  INUT=LOCK  COMPANY 


Owners  and  Manufacturers 


102  CHAMBERS  STREET.  NEW  YORK 


POLES 


We  not  only  lurnish  you  with  Poles  and  Ties  but  are  prepartd  to  erect  your  entire  overhead  equipment. 

thomas  McCaffrey, 

Electrical  Contractor.  27  KILBY  ST.,  BOSTON.  MASS. 


TIES 
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Protected  Rail  Bonds 


A  MATTER  OF  CALCULATION 


An  honest  dollar's  worth  of  rail  bonds  for  a  dollar  is  what  we  offer — nothing  more,  nothing  less. 

'Tis  a  risky  business,  this  getting  of  a  dollar's  worth  for  your  fifty  cents.  Don't  jump  at  the  lowest  offer  received;  see 
which  bond  has  proven  itself  to  be  the  more  durable  ;  which  carries  the  current  better;  which  wears  better.  These  things 
are  important ;  railroads  are  not  built  for  a  day  or  a  year.  They  are  permanent.  Add  it  up  ;  see  what  result  you  get — in  ninety- 
nine  cases  out  of  a  huadred  you  will  find  the  prospective  dollar's  worth  for  fifty  cents  really  means  fifty  cents'  worth  for  a  dollar. 

In  the  qualifications  enumerated  above  we  claim  superiority  for  the  Protected  Rail  Bond,  and  if  this  be  true,  at  its  price 
it  is  the  cheapest  bond  on  the  market.    Shall  we  submit  our  proofs? 


1 

The  Protected  RailBsnd  Cs. 

1052UTH10TH  St 

■ 

1 

MANUFACTURER.  J 

Philadelphia 

i 

1 

THE  PlSTER  &  ENGL>UND  CQ. 

GENERAL  SALES  AGEOT 

USA. 

l 

•KEYSTONE'  LINE  MATERIAL 

HIGHEST   GRADE    INSULATION    .    .    .    THE    BEST  DESIGNS 


No.  552-  Keystone  Bell  No.  591— Straight  Line  Ear,  Milled  Groove  No.  559— Qiant  Clevis  Strain 


We  carry  the  largest  stock  of  electric  railway  supplies  exclusively  in  the  country   Prompt  shipments  and  at  correct  prices 

THE  MAYER  &  ENGLUND  COMPANY 

10  South  10th  Street,  PHILADELPHIA 

NEW  YORK:  85  Liberty  Street  PITTSBURG:  Park  Building  ATLANTA:  Equitable  Building 
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New- 


Continuous  Kail-Joint  Co.  of  America, 

ark,  N.  J  

Cooper,  C.  &  G.,  Co.,  Mt.  Vernon,  Ohio  

Crane  Co.,  Chicago   

Creaghead  Eng.  Co.,  Cincinnati,  Ohio  

Crescent  Brake-Shoe  Co.,  Phila..  

Crocker-Wheeler  Co.;  Ampere,  N.  J  

Crouse-Hiruls  Electric  Co.,,  Syracuse,  N.  Y. 

Cullen,  Wm.  A.,  Newark,  N.  J  

Curtain  Supply  Co.,  Chicago,  111  

Cutter  Co..  The,  Phila  


D.  &  VV.  Fuse  Co.,  Providence,  R.  1  

Dallett  &  Co.,  Philadelphia,  Pa  

Dearborn  Drug  &  Chemical  Works,  Chi- 
cago, 111  

Dentzel,  G.  A.,  Philadelphia,  Pa  

De  Ronde,  F.  S.,  Co.,  New  York  

Devitt,  Tremble  &  Co.,  Chicago.  Ill  

De  Witt  Sand  Box  Co.,  Troy,  N.  Y  

*Dick,  Kerr  &  Co.,  London  

*Diener,  Alf.,  &  Co.,  Ziid'ich,  Switzerland.... 

Doublcday-Hill  Elec.  Co.,  Pittsburgh,  Pa  

Dressel  Ry.  Lamp  Works,  New  York  

Drummond's  Detective  Agency,  New  ^ork.. 

Duff  Mfg.  Co.,  The,  Pittsburgh,  Pa  

Duraee,  Son  &  Co.,  Philadelphia,  Pa  

Dustin,  Chas.  E.,  Co.,  New  York  

Eccleston  Lumber  Co.,  New  York  

Edge  Moor  Iron  Co.,  Edge  Moor,  Del  

*Elec.  Construction  Co.,  Ltd.,  London,  Eng. 

El'ectric  Fountain  Co.  of  America,  Philadel- 
phia, Pa  

Electric  Launch  Co.,  Bayonne,  N.  J  

Electric  Motor  &  Generator  Ventilating  Co., 
Philadelphia,  Pa  

Electric  Railway  Equipment  Co.,  Cincin- 
nati, Ohio   

Electric  Ry.  Equipment  Co.,  Phila.,  Pa  

*Electric  Railway  &  Tramway  Carriage 
Works,  Ltd.,  Preston,  England  

Electric  Storage  Battery  Co.,  Philadelphia, 
Pa  

*Electric  Tramway  Equipment  Co.,  Birming- 
ham, England   

Electrical  Engineering  &  Development  Co., 
New  York  

Electrical  Installation  Co.,  Chicago  

'Electrical  Power  Storage  Co.,  Ltd.,  London, 
England   

Elliot  Frog  &  Switch  Co.,  East  St.  Louis, 
111  

*Elliott  Bros.,  London,  England  

Engstrom,  Axel  H.,  Philadelphia  

Equitable  Trust  Co.,  Chicago,  111  

*Estler  Bros.,  London,  England  

Exeter  Machine  Works,  Pittston,  Pa  

^European  McGuire  Mfg.  Co.,  London  


128 
152 
134 
120 
176 

49 
160 

96 
158 

11 

164 
108 

140 
27 
18 
93 
175 
52 
75 
15 
161 
102 
161 
93 
103 

121 
142 
84 

27 
28 

168 

122 
105 

53 

5 

83 


90A 

123 
82 
94 
92 
82 

154 
63 


Falk  Co.,  Milwaukee,  Wis   126 


Farson,  Leach  &  Co.,  New  York. 

*Ferranti,  Ltd.,  Hollinwood,  England  

Finn,   John,   Metal    Works,   San-  Francisco, 

Cal  

Fisher  &  Saxton  Co.,  Washington,  D.  C  

Ford,  Bacon  &  Davis,  New  York  and  New 

Orleans   

*Forest  City  Electric  Co. „  Manchester,  Eng. 
Forest  City  Paint  &  Varnish  Co.,  Cleveland, 
Ohio 


92 


176 
103 


22 


Fowler,  John  H.,  Chicago,  111   104 

Frink,  E.  A.,  Baltimore,  Md  


95 

104 
12 
141 

cover 
96 


Garrison  Bros.,  Berwick,  Pa  

Garton-Daniels  Co.,  Keokuk,  la  

Gem  Mfg.  Co.,  Pittsburgh,  Pa  

General    Electric   Co.,   Schenectady,    N.  Y. 

50  and  back 

Gest,  Guy  M.,  Cincinnati,  Ohio  

Gillie  Engine  &  Machine  Co.,  lonawanda, 

n.  y  ; 

*Glacier  Anti-Friction  Metal  Co.,  Ltd.,  Lon- 
don, England   

♦Glasgow  Numerical  Printing  Co.,  The, 
Glasgow   

Gold  Street  Car  Heating  Co.,  N.  Y  

Goubert  Mfg.  Co.,  The,  New  York  

Gould  Storage  Battery  Co.,  New  York  

Green  Engineering  Co.,  Chicago,  111  

Green    Fuel    Economizer    Co.,  Matteawan, 

n.  y  : 

Green,  Samuel  M.,  Holyoke,  Mass  

*Hadfield's  Steel  Foundry  Co.,  Sheffield, Eng. 

Hale  &  Kilburn  Mfg.  Co.,  Phila  

Ham  Sand  Box  Co.,  Troy,  N.  Y   175 


27 

64 

80 
164 
135 
4 

154 

16 

95 

76 
159 


Hammond,  J.,  &  Co.,  San  Francisco   178 

Harrington,  C.  J.,  New  York   V, 

Harris.  N.  W.,  &  Co.,  Chicago,  New  York 

and  Boston    93 

Harrisburg    Foundry    &    Machine  Works, 

Harrisburg,  Pa   147 


Harrison  Safety  Boiler  Works,  Philadelphia, 

Pa  

Hartshorn,  Stewart,  Co.,  E.  "Newark  

Hayes,  W.  J.,  &  Sons,  Cleveland,  Ohio  

Hazard  Mfg.  Co.,  Wilkesbarre,  Pa  

Heil    Rail-Joint    Welding    Co.,  Milwaukee. 

Wis  

Heine  Safety  Boiler  Co.,  St.  Louis  

Herschell,    Spillman    &    Co.,    North  Tona- 

wanda,  N.  Y  

Heywood  Bros.  &  Wakefield  Co.,  Wakefield, 

Alass 

Hicks,  F."  M.','  Chicago,'  111 .' .' .' .' .' .' .' '. '. '. '. '. '. '. '. '. .' .' .' .' .' 

Hoffman,  Geo.  W.,  Indianapolis,  Ind  

Holcomb-Lohb  Co.,  Chicago  

Hooven,  Owens,  Rentschler  Co.,  Hamilton, 
Ohio   

Hope  Webbing  Co.   Providence,  R.  I  

Hoppes  Mfg.  Co.,  The,  Springfield,  Ohio  

Horsburgh  &  Scott,  Cleveland,  Ohio  

Hubbard,  Hall  &  Co.,  Cincinnati,  Ohio  

Humphrey,  Henry  H.,  St.  Louis,  Mo  

Hunter  Automatic  Fender  Co.,  Cincinnati, 
Ohio  

Hunter  Illuminated  Car  Sign  Co.,  Cincin- 
nati, Ohio   

Hurd,  Jos.  A.,  &  Co.,  Boston,  Mass  

Hyde  Bros.  &  Co.,  Pittsburgh,  Pa  


"Imperial  Electric  Supplies,  Ltd.,  London... 

Indianapolis  Switch  &  Frog  Co.,  Springfield, 
Ohio   ' 

International  Correspondence  Schools,  Scran- 
ton,  Pa  

International  Electrical  Engineering  Co., 
London   

International  Power  Co.,  Providence,  R.  I... 

International  Register  Co.,  Chicago  

Ironsides  Co.,  The,  Columbus,  Ohio  


Jeffrey  Mfg.  Co.,  Columbus,  Ohio  

Jewett  Car  Co.,  Newark  Ohio  

Johns-Manville  Co.,  H.  W.,  New  York. 

Jones,  Edward  C,  Co.,  New  York  

Jones'  Sons,  J.  M.,  West  .Troy,  N.  Y.. 


137 
19 
94 

113 

128 
142 

27 

158 
104 
23 
121 

151 
107 
137 
168 
100 
95 

156 

157 
9 

105 


78 

124 

24 

80 
147 
171 
100 


153 
179 

2 
94 
178 


Keasbey,  Robt.  A.,  New  York   142 

Keller  Printing  Co.,  New  York   9 

Kellogg    Switchboard    &    Supply    Co.,  Chi- 
cago, 111   121 

'Kelvin    &    James,    White,    Ltd.,  Glasgow, 

Scotland    80 

Keystone  Electrical  Instrument  Co., Phila, Pa.  11 

Kennicott  Water  Softener  Co.,  Chicago,  111..  139 

Kerschner,  W.  R.,  Allentown,  Pa   105 

Kinnear  Mfg.  Co.,  Columbus  Ohio   16 

Kissam,  Geo.,  &  Co.,  New  York   28 

Kitheld,  E.  H.,  Boston,  Mass   95 

Kohler  Bros.,  Chicago   111   99 

Koppel,  Arthur,  New  York   153 

Kuhlman,  G.  C,  Car  Co.,  Collinwood,  O... 190,  191 


Laclede  Car  Co.,  St.  Louis,  Mo  ISO,  181 

Laconia  Car  Co.  Works,  Boston   189 

Lagonda  Mfg.  Co.,  Springfield,  Ohio   141 

Lake  Shore  &  M.  S.  Ry   120 

Lehigh  Car,  Wheel  &  Axle  Works,  Catasau- 

qua,  Pa   177 

Leonhardt  Wagon  Mfg.  Co.,  Baltimore,  Md..  21 
Le    Valley    Vitas    Carbon    Brush    Co.,  New 

York    14 

Levis,  Henry,  &  Co.,  Philadelphia,  Pa  104,  107 

Ley,  Fred  T.,  &  Co..  Springfield,  Mass   98 

Liberty  Mfg.  Co.,  Pittsburgh,  Pa   141 

Lieher  Code  Co..  New  York   165 

Lindsay,  J.  D.,  New  York   93 

Lobdell  Car  Wheel  Co.,  Wilmington,  Del...  176 

Lombard  Governor  Co.,  Boston   135 

Lorain  Steel  Co.,  Lorain,  Ohio,  and  Johns- 
town. Pa   131 

Lumen  Bearing  Co.,  Buffalo,  N.  Y   168 

Lundie,  John,  New  York   95 


MacAfee,  John  Blair.  Philadelphia,  Pa   98 

*Maguire  &  Baucus,  London   63 

Maltby  Lumber  Co.,  Bay  City,  Mich   121 

Maryland  Trust  Co.,  Baltimore,  Md   92 

'Maschinenfabrik  Oerlikon,  Oerlikon,  Zurich, 

Switzerland    58 

Masury,  John  W.,  &  Son,  New  York  and 

Chicago    23 

Maus,  H.  H.,  &  Co.,  Philadelphia   104 

Mayer  &  Englund  Co.,  Philadelphia   10 

McCaffrey,  Thomas,  Boston,  Mass   9 

McCardell,  J.  R.,  Co.,  Trenton   N.  J   20 

McCord  &  Co.,  Chicago,  111   134 

McCormick  Mfg.  Co.,  Des  Moines,  la   28 

McGuire  Mfg.  Co.,  Chicago,  HI  182,183 

Mcintosh,  Seymour  &  Co..  Auburn,  N.  Y...  146 

McLaughlin  Car  Coupler  Co.,  Phila   165 


American  street  Railway  investments 

The  "Red  Book"  is  the  most  complete  and  valuable 
manual  of  street  railway  statistics  published.  Shall  we 
send  you  the  1902  edition?    $5.00  per  copy. 

Street  Railway  Publishing  Company,  114  LIBERTY  STREET,  NEW  YORIi 


KEYSTONE 


Measuring  Instruments, 
Switchboard  and  Portable 
Ammeters  and  Voltmeters, 
Round  pattern  and  Illu- 
minated dial.  These  in- 
struments are  simple  and 
strong  in  construction,  ab- 
solutely "  dead  beat,11  and 
having  tested  them  care- 
fully we  can  guarantee 
them  fully. 


IT 


LAMINATED" 

CIRCUIT  BREAKER 

Heavy,  Strong  and  Reliable, 
Specially  Built  for  Railway  Work 

CATALOGUES  UPON  REQUEST 


THE 
CUTTER  CO. 

on  and  Hamilton  streets 
Philadelphia 
13  cortlandt  Street,  New  Yorfi 
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Cut  No.  940A.    Pole  Arrester,  in  Iron 
Cover  Showing  Pole  Bands. 


A  SPECIAL 
PROPOSITION 


TO 


Interurban 
Electric 
Railways 


Cut  No.  941.   Pole  Arrester,  in  Wooden 
Cover. 


No  other  Electrical  installations  are  so  difficult  to  protect  from  Lightning. 

Garton  Lightning  Arresters  are  particularly  suited  to  this  service. 

They  discharge  more  readily  than  other  makes,  thus  preventing  the  building 
up  of  such  disastrous  potentials  of  static  electricity  on  long  lines  as  occurs  with 
other  Arresters  that  cost  less  money,  but  have  much  higher  resistances  in  their 
discharge  path. 

They  are  therefore  the  most  economical  in  the  long  run  and  by  installing 
them  in  proper  numbers,  according  to  our  proposition,  we  give  a  definite  guarantee 
of  one  year's  service.  Several  years'  service  may  reasonably  be  expected,  but  there 
is  the  absolute  certainty  for  the  first  year. 

The  more  Arresters  on  the  line  the  less  trouble  at  the  Station,  and  the  less 
work  each  Arrester  has  to  do  during  severe  Storms — the  result  is,  that  you  secure 
a  greater  degree  of  protection  and  a  longer  life  for  the  Arresters. 

Write  for  our  proposition,  stating  how  many  miles  of  line  operated,  and  the 
number  of  cars. 


Cut  No.  941  A.    Pole  Arrester,  in  Wooden  Cov 
with  Hook  Door. 


Garton  Arresters  Protect 


FULL  INFORMATION  FROM 
THE  MANUFACTURER 


Garton-Daniels 
Company 

KEOKUK,  IOWA,  U.S.A. 


Cut  No.  940.    Pole  Arrester,  in  Iron  Cover. 
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Mead,  John  A.,  Mfg.  Co.,  New  York   154 

Merritt  &  Co.,  Philadelphia,  Pa   15 

Mica   Insulator   Co.,   New   York   and  Chi- 
cago, 111   17 

Michigan  Central  R.  R    

Michigan  Mfg.  Co.,  Ypsilanti,  Mich    

•Miller  &  Co.,  Ltd.,  Edinburgh   64 

*Milnes,  Geo.  F.,  &  Co.,  Hadley  and  Birken- 
head, England    55 

Miniature  Railway  Co.,  New  York   2ii 

*MirrIess-Watson   Co.,   Ltd.,   Glasgow,  Scot- 
land   65 

Mitshkun  Co.,  M.,  Detroit,  Mich   107 

Monarch  Lumber  Co.,  Chicago,  111   121 

Moore,  Baker  &  Co.,  Boston   92 

Morden  Frog  &  Crossing  Wks.,  Chicago,  111.  123 

Morris  Electric  Co.,  New  York   Ill 

Morris-Ireland  Safe  Co.,  Boston,  Mass   15 

Moser,  Chas.,  Co.,  New  York   22 

Mulford  &  Petry  Co.,  New  York   102 

Munsell,  Eugene,  &  Co.,  New  York  and  Chi- 
cago   17 

*Musgrave  &  Sons,  Ltd.,  Bolton,  Lane,  Eng- 
land  72,  73 

*Nalder   Brothers  &   Thompson,   Ltd.,  Lon- 
don   82 

National  Conduit  &  Cable  Co.,  New  York...  113 

National  Elastic  Nut  Co.,  Milwaukee,  Wis..  124 
New  Century  Car  Heater  Co.,  Jersey  Citv, 

N.  J  '..  162 

New  Haven  Car  Register  Co.,  New  Haven, 

Conn   170 

New  Jersey  Zinc  Co.,  New  York   22 

New  Process  Raw  Hide  Co.,  The,  Syracuse, 

N.   Y   166 

♦Newton  Elec.  Works,  Taunton,  England   59 

N.  Y.  Central  &  Hudson  River  R.  R   120 

New  York  Switch  &  Crossing  Co.,  Hoboken, 

N.  J   129 

Niles  Car  &  Mfg.  Co.,  Niles,  Ohio   28 

Nuttall.  R.  D..  Co.,  Pittsburgh,  Pa   167 

Ohio  Brass  Co.,  Mansfield,  Ohio   7 

Ohmer  Car  Register  Co.,  Dayton,  Ohio   173 

Okonite  Co.  (Ltd.),  The,  New  York   8 

Paige  Iron  Works,  Chicago   123 

Pantasote  Co.,  The,  New  York'.   158 

Parmenter,  George  A.,  Cambridgeport,  Mass.  loo 

Peckhsm  Mfg.  Co.,  New  York  187,  188 

Peerless  Rubber  Mfg.  Co.,  New  York   144 

Pennsylvania    Electrical   &    Railway  Supply 

Co.,  Pittsburgh,  Pa   144 

Pennsylvania  Steel  Co.,  Steelton,  Pa   132 

Pepper  &  Register,  Philadelphia   96 

Perry,  Coffin  &  Burr,  Boston,  Mass   93 

Phelan,  D.  W.,  New  York   121 

Phillips,  Eugene  F.,  Bare  &  Insulated  Wires.  115 

Phoenix  Iron  Works  Co.,  Meadville,  Pa   150 

Phosphor  Bronze  Smelting  Co.,  Phila   16 

Pierce,  Frank  M.,  Eng.  Co..  New.  York   152 

Pierce,  Richardson  &  Neiler,  Chicago   95 

Pittsburgh  Insulating  Co.,  Pittsburgh,  Pa....  22 
*Pittsburgh     Insulating     Co.,  Birmingham, 

England    75 

Pittsburgh  Reduction  Co.,  Pittsburgh,  Pa....  113 

Porter  &  Berg,  Chicago,  111   16!' 

Protected  Rail  Bond  Co.,  Phila.,  Pa   10 

Providence    Engineering   Wks.,  Providence, 

R.  1   150 

Ouincy  Engine  Works,  Ouincy,  111   150 

Railway  Register  Mfg.  Co.,  New  York   174 


Railways   &    Light   Co.    of   America,  Balti- 
more, Md   96 

Reconstructed  Granite  Co.,  New  York   123 

Ridlon,  Frank,  Co.,  Boston   165 

Ristine  &  Conklin,  Philadelphia,  Pa   93 

*Robb  Engineering  Co.,  Ltd.,  Amherst,  N.  S.  75 

Roberts,  E.  P.,  &  Co.,  Cleveland,  Ohio   94 

*Robey  &  Co.,  Ltd.,  Lincoln,  England   70 

Robins  Conveying  Belt  Co.,  New  York   153 

Koebling,  John  A.,  Sons  Co.,  Trenton,  N.  J.  114 

Root  Track  Scraper  Co.,  Kalamazoo,  Mich...  165 

Roovers  Mfg.  Co.,  New  York   26 

Rosenbaum,  Wm.  A.,  New  York   96 

Rossiter,  MacGovern  &  Co.,  New  York   105 

"Rowland,  B.  P.,  &  Co.,  Ltd.,  Reddish,  near 

Manchester,  England   75 

Russell  Engine  Co.,  Massillon,  0   152 

Safety  Car  Htg.  &  Ltg.  Co.,  New  York   162 

Samson  Cordage  Works,  Boston   15 

Sanderson  &  Porter,  New  York   97 

Sargent  &  Lundy,  Chicago   95 

Saxton,  E..  Washington,  D.  C   103 

Sayre,  L.  A.,  &  Co.,  Newark,  N.  J   9 

Scherzer  Rolling  Lift  Bridge  Co.,  Chicago, 

111   125 

Schoonmaker,  A.  G.,  Co.,  New  York  106,  107 

"Scott  &  Mountain,  Ltd.,  Ernest,  Newcastle- 

on-Tyne,  England    67 

Scianton  Fire  Brick  &  Conduit  Co.,  Scranton 

Pa   6 

Serrell,  Lemuel  W.,  New  York   96 

Shaw.  H.  M.,  &  Co.,  New  York   113 

Sheaff  &  Jaastad,  Boston   95 

Siegrist  Lubricator  Co.,  St.  Louis,  Mo   140 

•Siemens  Bros.  &  Co.,  Ltd.,  London   60,61 

Sills-Eddy  Mica  Co.,  Newark,  N.  J   14 

Silver  Lake  Co.,  Boston,  Mass   20 

Simonds  Mfg.  Co.,  Pittsburgh,  Pa   168 

Simplex  Electrical  Co.,  Cambridgeport  Mass.  161 

Sjoberg,  J.  P.,  &  Co.,  New  York   178 

Smethurst  &  Allen,  Philadelphia   96 

'Smith,  Frederick  &  Co.,  Ltd.,  Wire  Mfrs., 

Manchester,  England    75 

Smith,  Peter,  Heater  Co.,  Detroit,  Mich   161 

*Societe     Anonymg     Westinghouse,  Paris, 

France    86 

Speer  Carbon  Co.,  St.  Mary's,  Pa   14 

Spiral  Nut  Lock  Co.,  New  York   9 

Sprague  Electric  Co.,  New  York   48 

St.  Louis  Car  Co.,  St.  Louis,  Mo  184, 185 

St.  Louis  Car-Wheel  Co.,  St.  Louis   177 

St.  Louis  Iron  &  Machine  Works,  St.  Louis, 

Mo   152 

Standard   Automatic   Lubricator   Co.,  Phila- 
delphia, Pa   168 

Standard  Car-Wheel  Co.,  Cleveland   177 

Standard  Paint  Co.,  New  York   19 

Standard  Pole  &  Tie  Co.,  New  York   121 

Standard  Traction  Brake  Co.,  New  York   D 

Standard  Varnish  Works,  New  York   19 

Star  Brass  Works,  Kalamazoo,  Mich   166 

Steel  Cable  Eng.  Co.,  Boston   153 

Steel  Rail  Supply  Co.,  New  York   107 

Stephenson,  John,  Co.,  Elizabeth  N.  J  194,  195 

Sterling-Meaker  Co.,  Newark,  N.  J   172 

"Sterling    Varnish    Co.,    Birmingham,  Eng- 
land   75 

Sterling  Varnish  Co.,  Pittsburgh,  Pa   19 

Stilwell-Bierce   &   Smith-Yaile   Co.,  Dayton, 

Ohio   135,137 

Stirling  Co.,  The,  Chicago   143 

Stocker,  George  J.,  St.  Louis,  Mo   133 

*Stow  Mfg.  Co.,  Binghamton,  N.  Y   123 

Strock,  S.  C,  New  York   121 

Stuart-Howland  Co.,  Boston,  Mass   19 

Studebaker  Bros.  Mfg.  Co.,  South  Bend,  Ind.  192 

Sturtevant,  B.  F.,  Co.,  Boston   133 

Swain  Lubricator  Co.,  Chicago,  111   144 


Taunton    Locomotive    Mfg.    Co.,  Taunton, 

Mass   136 

Taylor  Electric  Truck  Co.,  Troy,  N.  V   186 

Thompson,  Son  &  Co.,  New  York   106 

Thompson,  Tenny  &  Crawford,  N.  Y   92 

Tingley,  R.  H.,  Co.,  Providence,  R.  1   94 

Toomey,  Frank,  Philadelphia,  Pa   104 

Tosi,  Franco,  Legnano,  Italy   84A 

Townsend,  Reed  &  Co.,  Chicago,  111   99 

Trask,  Spencer  &  Co.,  New  York   93 

Trolley    Vestibule    Shade    Co.,  Bridgeport, 

Conn    

U.    S.    Electric    Signal   Co.,    West  Newton, 

Mass  

U.  S.  Mortg.  &  Trust  Co.,  New  York...!]]!!  91 

U.  S.  Projectile  Co.,  Brooklyn,  N.  Y   169 

U.  S.  Steel  Co.,  Boston,  Mass   48 

Universal  Safety  Tread  Co.,  New  York   157 

Upton,  W.  B.,  &  Co.,  Washington   96 

Valentine-Clark  Co.,  Chicago,  111   121 

Van  Dorn,  W.  T.,  Co.,  Chicago   193 

Van  Dorn  &  Dutton  Co.,  Cleveland,  Ohio   166 

Van    Dorn-Elliott    Electric    Co.,  Cleveland, 

Ohio    166 

Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis.  134 
'Wallsend  Slipway  &  Eng'g  Co.,  Wallsend- 

on-Tyne    74 

Walworth  Mfg.  Co.,  Boston   5 

Ward-Leonard     Electric     Co.,  Bronxville 

N.  Y   16 

Watson-Stillman  Co.,  The,  New  York   161 

Watson,  Benjamin,  New  York   106 

Weber  Ry.  Joint  Mfg.  Co..  New  York   128 

Webster,  Warren  &  Co.,   Camden,  N.  J   134 

Weir  Frog  Co.,  Cincinnati,  Ohio   124 

*Weir,  G.  &  J.,  Glasgow,  Scotland   75 

Wendell  &  MacDufne,  New  York  81, 109 

Western  Electrical  Supply  Co.,  St.  Louis,  Mo.  '  29 
Westinghouse    Air    Brake    Co.,  Pittsburgh, 

Pa   D 

•Westinghouse  Brake  Co.,  Ltd..  London   85 

Westinghouse,    Church,    Kerr  &   Co.,  Pitts- 
burgh,  Pa   A 

Westinghouse    Electric    &    Mfg.    Co.,  Pitts- 
burgh, Pa   B,  C 

Westinghouse  Mach.  Co..  Pittsburgh,  Pa   A 

Weston  Bros.,  Chicago,  111   97 

Weston  Electrical  Instrument  Co.,  Waverly 

Park,  Newark,  N.  J   100 

Wetherill,  Robt.,  &  Co..  Chester,  Pa   143 

Wharton,  Wm.,  Jr.,  &  Co.,  Phila   130 

Wheeler  Condenser  &  Eng.  Co..  New  York..  138 

Wheel  Truing  Brake-Shoe  Co..  Detroit,  Mich.  175 

White,  J.  G.,  &  Co.,  New  York   97 

•White,  T.  G.,  &  Co.,  Ltd..  London   59 

Wickes  Bros..  Pittsburgh,  Pa   106 

Wilkinson  Mfg.  Co.,  Bridgeport,  Montgomery 

Countv,  Pa   142 

•Willans  &  Robinson,  Ltd.,  Rugby,  England.  68,  69 

Willard  Storage  Battery  Co..  Cleveland,  Ohio.  20 

•Wilson  &  Co.,  Brooklyn,  N.  Y   90B 

Wisconsin  Graphite  Co.,  Pittsburgh,  Pa   23 

*Witting  Bros.,  Electrical  Engineers  &  Con- 
tractors. Ltd.,  London.  England   64 

Woodman,  The  R,  Mfg.  &  Supply  Co.,  Bos- 
ton   17 

Woods,  S.  A.,  Machine  Co.,  South  Boston, 

Mass   110 

•Worthington  Pumping  Engine  Co.,  London.  65 

•Yates  &  Thorn,  Blackburn,  England   67 

Young,  Robert,  &  Co.,  Glasgow,  Scotland   18 

Zelnicker,  Walter  A.,  St.  Louis,  Mo   107 


Cata- 
logue 
for 
the 

asking 


By  the    operation  of    any  one  Tripping    Coil    in  our 

AUTOHATIC  ATERNATING  OIL 
CIRCUIT  BREAKER 

Protection  is  secured  to  two-phase  or  three- 
phase  apparatus.  This  circuit  breaker  has  a 
capacity  up  to  300  amperes  at  pressures  up  to 
10,000  volts.  Let  us  send  you  descriptive 
circular  illustrating  our  various  types  

S.  B.  CONDIT,  Jr.,  &  CO. 

63  OLIVER  STREET,        -        BOSTON,  MASS. 
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Self- Lubricating  Non-Cutting 


Non-Sparking 


Noiseless 


Will  cawrry  100  per  cent,  more  load 
than   any  other  Carbon  Bru/h 


Commutators  l2wst  five 
times  longer  with 
Le  Valley  Brushes 


Le  Valley  Brushes  last 
four  times  longer 
than    any  other 


Le  Valley  Vitae  Carbon  Brush  Co. 

Offices  and  Storerooms,  1 1 9- 1 25  East  42d  St.,  New  York,  U.  S.  A. 


Telephone,    5215   38th  Street 


Cable   Address,    Vitaebrush,    New  York 


All  sizes  carried  in  stock   for  immediate  shipment,  including  brushes  with  special  attachments 

•^^AAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAA  AAAAA     f  A^  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAS 
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WE  CHALLENGE  THE  WORLD 

to  produce  a  Carbon  Brush  that  will  last  longer,  work 
better  or  give  more  thorough  satisfaction  than  do 

SPEER  CARBON  BRUSHES 


SPEER  CARBON  COMPANY,  ST-  marvs,  pa. 


SALES  AGENTS: 


WESTERN  ELECTRICAL  SUPPLY  CO.,  St.  Louis,  Mo. 
PORTER  &  BERG.  309  Dearborn  St.,  Chicago,  111. 
THE  MAYER  &  ENGLUND  CO.,  Philadelphia  and  New  York 
FRANK  RIDLON  CO..  200  Summer  St.,  Boston,  Mass. 
ALBERT  TH0DE  &  CO..  Hamburg,  Germany. 
LUDLOW  SUPPLY  CO..  313  Electric  Bldg..  Cleveland  0 
GENERAL  RAILWAY  SUPPLY  CO.,  Park  Bldg.,  Pittsburg  Pa 
GENEB.AL  ELECTRIC  CO.,  69  Queen  Victoria  St,  London,  Eng' 


$  i 

I  c/ln  American  Idea,  Well  Worth  the 
I    (Attention  of  the  World 's  Electricians. 


Imperial 
Vaurniyh  Muslin 

Five  and  seven  ruilles  thick,  unt  xcelled  for  armature 
winding.  A  popular  insulation  on  account  of  its  low 
cost  in  comparison  wilh  other  materials  of  equal 
insulating  value. 

These  goods  stand  a  breakdown  test  of  5,000  to 
8,000  volts  for  our  No.  1  goods,  seven  milles  thick,  and 
3,500  to  6,000  volts  for  our  No.  2  goods,  five  milles 
thick. 

Sold  in  tape,  any  width,  rolled  on  one-inch  paste- 
board centers,  45  yards  per  roll,  or  in  36-inch  rolls,  any 
length  desired. 

FOR  SAMPLES  AND  PRICES,  ADDRESS 

Tulloch  &  Co., 

No.  4  Eenchurch  Avenue,    -  LONDON. 

OR 

Silh/'-Eddy  Mica  Co., 

Bro^d  Exchange,     NEW  YORK,  U.  S.  A. 

> 

^SAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA/tS'» 
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No. 

Diame- 
ter. 

Average 
Weight  per 
Coil. 

8 

9 

IO 
I  2 

1  in. 

9  " 
SIT 

5  « 
TB" 

S  «' 

30  lbs. 

3«  " 
4&  " 
72  " 

I  16 

TV  " 

1  " 

2 

92  " 
120  " 

Regular  coils,  about  1,200  feet  each. 

For  Hardness  of  Braid,  Smoothness  of 
Finish  and  Thorough  Waterproofing 


SAMSON  CORDAGE 


HAS  NO 
EQUAL 


SAMSON  SPOT  TROLLEY  CORD 

WATERPROOFED 


Hard  braid,  smooth  finish,  thus  allowing  minimum 
abrasion.  Thoroughly  waterproofed.  The  colored  SPOT 
is  a  trade  mark  used  only  in  this  extra  quality  cord. 
Made  in  sizes  No.  6  to  No.  16. 


Price,  35  cts.  per  lb. 


MASSACHUSETTS  TROLLEY  CORD 

WATERPROOFED 


A  durable,  firmly  braided  and  smoothly  finished  cord.  Will 
wear  longer  than  any  other  cord  made  except  the  extra  quality 
"  Samson  Spot  Cord."    Made  in  sizes  No.  6  to  No.  12  only. 

Price,  30  cts.  per  lb. 


Samson  Trade  Mark. 


BELL  CORD  AND  REGISTER  CORD 


Samson  Mahogany  Bell  Cord,  Size  No.  8,  45  cts.  per  ' lb. 
Samson  Mahogany  Wire  Centre  Register  Cord, 

No.  6.  3  cts  per  ft. 


SAMSON  WINDING  CORD 


For 
Armatures 


Size  No.  4 


Does  not  kink  or  ravel.     Put  up  in  coils  of  1,000  yards  each. 
No.  y/t,        per  yd.;    No.  4,  ic.  per  yd.;    No.  4^,         per  yd. 


Send  for  Samples 

SAMSON    CORDAGE  WORKS 

BOSTON,  MASS. 


Massachusetts 
Trade  Mark. 


Expanded  Metal  Lockers 


31 


One  of  the  Locker  Rooms  of  the  Penna.  R.  R. 


The  safety,  economy,  durability  and  the  excellent  sani- 
tary qualities  possessed  by  our  Lockers  have  led  the  largest 
concerns  in  this  country  to  adopt  them.  Our  catalogue  con- 
tains information  regarding  different  types  of  Lockers  with  a 
list  of  users.   

Merritt  &  Company 

1 124  Ridge  Avenue  PHILADELPHIA 


Special  conductors'  safes 


-FOR- 


STREET  RAILWAYS 


Conductors  can  deposit 
their  returns  without 
access  to  safe 


Morris-Ireland  Safe  Co. 


64  Sudbury  St.   &   *    BOSTON,  MASS. 
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KINNEAR 

STEEL  R-OLLING 


DOORS  and 
SHUTTERS 


Boston  85  Water  Street. 
Philadelphia,  JOU  Chestnut  St 
Chicago,  1J2  Clark  Street. 


SEND  FOR   CATALOGUE  "K." 

The  KINNEAR  MFG. 

COLUMBUS,  OHIO,  U.  S.  A. 


The  Columbia 
lock  Nut 

A  Positive  Lock,  as  well  as 
an  Improved  Nut  of  Uni- 
versal Application 


VlliW  OF  NUT  ASSEMBLED 


SOME  OF  ITS  SPECIAL  ADVANTAGES 


It  is  a  device  automatically  fastening  both  bolt  and  nut  abso- 
lutely. 

It  is  a  binding  lock  nut  of  immense  power,  because  the  greater 

the  strain  the  firmer  the  grip. 
It  does  not  injure  the  bolt  and  will  never  slack  back  or  work 

loose. 

No  washer  of  any  kind  is  required. 

It  will  straighten  the  threads  of  an  abused  bolt,  thus  avoiding 
the  necessity  of  recutting  the  threads. 

It  does  not  require  exact  size  or  taper  bolt,  because  it  readily 
receives  full  or  scant  diameter  bolts. 

No  springs,  jamb  nuts,  dogs,  palls,  slots,  pins,  or  other  extra 
devices  necessary,  because  it  is  a  unit  fastening. 

It  is  more  effective  than  double  nuts  and  stronger  than  rivets. 

It  can  be  placed  in  any  position,  and  can  at  any  time  be  re- 
moved without  special  tools. 

It  never  diminishes  its  grip  in  expansion  and  contraction  of 
metals. 

COLUMBIA  LOCK   NUT   CO.,  Inc'd. 

Patentees  and  Manufacturers  of  the  Columbia  Lock  Nut,  an 
Improved  Nut  adapted  for  Railway  Fish  Plates,  Locomo- 
tives, Cars  and  Car  Trucks,  Automobiles,  Carriages,  Axles, 
Air  Compressors,  Power  Transmitters  and  all  kindsof  Machin- 
ery, and  for  all  purposes  where  a  secure  fastening  is  required. 

NEW  YORK  OFFICE,    =     10  and  12  Vandewater  Street 

Write  for  price  list  and  discounts.     Will  send  samples  free  upon  application. 
Mention  Street  Railway  Journal. 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 
2200  Washington  ave.,Philadelphia. 

ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE  R0DS,SHEETS,etc. 

— DELTA  METAL—* 
CASTINGS.  STAMPINGS  and  FORGINGS. 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


Assists  the  boiler  to  keep  steady  steam  pressure  on 
the  peaks  of  the  load,  is  why 

GREEN'S 
ECONOMIZER 

has  been  so  readily  adopted  in  the  larger  ELECTRIC 
RAILWAY,  LIGHT  AND  POWER  PLANTS. 

Keeps  the  feed  water  heated  to  the  evaporative  point,  & 
Saves   10  to  20  per  cent,  in   FUEL  SUPPLY 


Twenty  Prize  Medals,  Latest  from  the  Pan- America  1  Exposition. 
More  explicit  details  in  our  booklet  "Green's  Economizer." 
Our  engineers  also  are  ready  to  explain. 

THE  GREEN  FUEL  ECONOMIZER  CO., 

MATTEAWAN,  N.  Y. 

Sole  manufacturers  in  the  U.  S.  A. 


WARD  LEONARD 

•     CIRCUIT  BREAKERS 


WARD  LEONARD  ELECTRIC  CO.,  BRONXVILLE,  N.  Y.,  U,  S.  A. 


Promptness  in  Electrical  Repairing' 


means  much  in  these  busy  days.  The  quickest  work  consistent  with  thorough- 
ness, work  that  will  last — that's  our  specialty.  We  are  experts  in  armature 
winding,  repairing  of  dynamos,  motors,  arc  lamps,  and  every  other  kind 
of  electrical  apparatus.  We  use  nothing  but  the  best  quality  of  electrical 
supplies,  and  our  shop  is  equipped  with  the  most  modern  tools,  in  the  hands 
of  none  but  skilled  workmen.  Our  charges  are  right — the  lowest  consistent 
with  high-class  work.  The  test  of  the  quality  of  our  work  is  of  course  the 
work  itself    Give  us  a  chance  to  demonstrate  our  superiority  


DOUBLEDAY-HILL  ELECTRIC  CO. 

535  WOOD  STREET,  PITTSBURG,  PA. 
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NOTE  -  For  reference  to  the  advertisements,  see  alphabetical  index  on  pages  9-13. 

*  Indicates  advertisements  appearing  only  in  International  Edition  and  in  copies 
of  American  Edition  circulating  outside  of  the  United  States. 


Accountants  and  Auditors 

The  Audit  Co.  of  Illinois. 

Accumulators 

(See  Batteries,  Storage.) 

Advertising,  Street  Car 

Kissam,  George  &  Co. 
Mulford  &  Petry  Co. 

Air-Brakes 

Christensen  Engineering  Co. 
Standard  Traction  Brake  Co. 
Westinghouse  Air  Brake  Co. 

Aluminum 

Pittsburgh  Reduction  Co. 

Ambroin  Insulation 

*Ambroin-Werke. 
*  Estler  Bros. 

Amusement  Attractions 

Armitage-Herschell  Co. 
Boyton,  Capt.  Paul. 
Dentzel,  G.  A. 

Electric  fountain  Co.  of  America. 

Electric  Launch  Co. 

Gillie  Engine  &  Machine  Co. 

Herschell,  Spillman  &  Co. 

McCormick  Mfg.  Co. 

Miniature  Ry.  Co. 

Roovers  Manufacturing  Co. 

Armature  Lifts 

Ohio  Brass  Co. 

Van  Dorn  &  Dutton  Co. 

Babbitt  Metal 

(See  Bearings.) 

Badges 

Mayer  &  Englund  Co. 

New  iiaven  Car  Register  Co. 

Woodman,  R.,  Mtg.  &  Supply  Co. 

Band  Saws 

Woods,  S.  A.,  Machine  Co. 

Bankers  and  Brokers 

Bonner  &  Co. 

Devitt,  Tremble  &  Co. 

Dumee,  Son  &  Co. 

Farson,  Leach  &  Co. 

Harris,  N.  W.,  &  Co. 

Hayes,  W.  J.,  &  Sons. 

Jones,  Edward  C,  Co. 

Lindsay,  J.  D. 

Moore,  Baker  &  Co. 

Perry,  Coffin  &  Burr. 

Ristine  &  Conklin. 

Thompson,  Tenney  &  Crawford. 

Trask,  Spencer  &  Co. 

Batteries,  Storage 

"Chloride  Electrical  Storage  Syn- 
dicate, Ltd. 

•Electrical  Power  Storage  Co., 
Ltd.. 

Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Willard  Storage  Battery  Co. 

Bearings 

Brady  Brass  Co. 
Brill,  J.  G.,  Co. 
Finn,  John,  Metal  Works. 
♦Glacier  Anti-Friction  Metal  Co. 
Lumen  .bearing  Co. 
Mayer  &  Englund  Co. 
McGuire  Manufacturing  Co. 
Nuttall,  R.  D.,  Co. 
Ohio  Brass  Co. 

Phosphor  Bronze  Smelting  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Simonds  Manufacturing  Co. 
Stuart-Howland  Co. 
Van  Dorn  &  Dutton  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Bell  Cord 

(See  Cord,  Bell  and  Trolley.) 


Bells  and  Gongs 

Brill,  J.  G.,  Co. 
Cheswick  Mfg.  Co. 
Harrington,  C.  J. 
Hubbard,  Hall  &  Co. 
Mayer  &  Englund  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Blinds,  Car 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P..  &  Co. 
Trolley  Vestibule  Shade  Co. 

Blowers 

American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 

Boiler  &  Pipe  Coverings 

H.  W.  Johns-Manville  Co. 
Keasbey,  Robert  A. 

Boiler  Cleaners  (Mechanical) 

Gem  Mfg.  Co. 
Lagonda  Mfg.  Co. 
Liberty  Mfg.  Co. 

Boiler  Cleaning  Compounds 

Dearborn  Drug  &  Chemical  Wks. 
The  Ironsides  Co. 
Wadhams  Oil  &  Grease  Co. 

Boilers 

Allis-Chalmers  Co. 
Babcock  61  Wilcox  Co. 
*Babcock  &  Wilcox,  Ltd. 
Cooper,  C.  &  G.,  Co. 
Edge  Moor  Iron  Co. 
Harrisburg   Foundry  &  Machine 
Works. 

Harrison  Safety  Boiler  Works. 

Heine  Safety  Boiler  Co. 
*Maguire  &  Baucus. 
*Musgrave  &  Sons,  Ltd. 

Phcenix  Iron  Works  Co. 

Pierce,  Frank  M.,  Eng.  Co. 
*Robb  Engineering  Co.,  Ltd. 
•Rowland,  B.  R.,  &  Co.,  Ltd. 

Stirling  Co.,  The 
*Wallsend  Slipway  &  Engineering 
Co.,  Ltd. 

Westinghouse,    Church,    Kerr  & 
Co. 

Wetherill,  Robert,  &  Co. 
Bonds,  Rail 

American  iilectrical  Works. 

American  Steel  &  Wire  Co. 

Anuerson,  A.  &  J.  M.,  Mfg.  Co. 

Brown,  Harold  P. 

Central  Electric  Co. 

Chase-bhawmut  Co. 
•Estler  Brothers. 

Falk  Co. 
•Forest  City  Electric  Co. 

General  Electric  Co. 

Harrington,  C.  J. 

Mayer  &  Englund  Co. 

Morris  Electric  Co. 

Ohio  Brass  Co. 

Porter  &  Berg. 

Ridlon.  Frank,  Co. 

Roebling's,  John  A.,  Sons  Co. 

Stuart-Howland  Co. 

Wendell  &  MacDuffie. 

Western  Electrical  Supply  Co. 

Brackets  and  Cross  Arms 

Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Central  Electric  Co. 
Creaghead  Engineering  Co. 
Electric  Ry.  Jiquipt.  Co.,  Cincin- 
nati. 

Harrington;  C.  J. 

Mayer  &  englund  Co. 

Ohio  .Brass  Co. 

Porter  &  Berg. 

Ridlon,  Frank,  Co. 

Standard  Pole  &  Tie  Co. 

Stuart-Howland  Co. 

Walworth  Mfg.  Co. 

Wendell  &  MacDuffie. 

Western  Electrical  Supply  Co.  • 


OILING  SYSTEM 
SATISFACTION 

is  made  a  certainty  when 
equipment  includes  the 

CROSS  OIL  FILTER. 


the 


We've  made  oiling  systems  a 
study— equipped  a  number  of 
the  largest  power  houses  in  the 
country,  so  it's  altogether  prob- 
able that  we  can  be  of  valuable 
help  in  the  planning. 

We  will  be  pleased  to  send 
catalog  and  blue  prints  and  quote 
prices  for  any  desired  capacity. 


The  Burt  flfg.  Co. 

Akron,  Ohio,  U.  S.  A. 


Lprgest  Manufacturers  of 
Oil  Filters  in  the  World. 


Sole  Agents  for  Great  Britain  ; 
SHELBY  &  CO. 
66  Leonard  St.,  London,  E  C. 


I 


ALBERGER  COOLING  TOWERS 

IMPROVED  CONDENSING  APPARATUS 
VACUUM  PUMPING  MACHINERY 
Send  for  Illustrated  Cata'ogue 

ALBERGER  CONDENSER  COMPANY 

95  LIBERTY  STREET,  NEW  YORK 


BADGES 


96 

MOTORMAN 


of  every 
design  And 
description, 
in  ImiteLtion 
Gold.  Nickel 
and  German 
Silver. 


Send  for  descriptive  circular  and  price  list  of  our 

R.aLilvya»y  Supplies 


R.  WOODMAN  MFG.  M  SUPPLY  CO. 

63  Oliver  St.,  BOSTON,  Mass.,  U.S.A. 


MICA  QUALITY  THE  BEST  AWAR  D  E  D  GO  LD  M  E  DAL,  PAR  IS,  1900 

PROMPT  SHIPMENTS 

low  pr.ces  EUGENE  MUNSELL  &  CO,    MICA  INSULATOR  CO. 


MICANITE 

EMPIRE   CLpZpHerND  LARGE  STOCK 

M-  I.  C-  COMPOUND  CHICAGO  and  NEW  YORK 


FIRST  HANDS 


ORIGINATORS 
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If  YOU  HAVE 
A  DIRTY  CAR 


One  that  is  dingy, 
the  paint  faded  and 
the  varnish  lustre- 
less, grease  and  oil 
bespattered,  or  foul 
smelling  and  germ 
breeding 

LIKE  THIS 

a  few  applications 
externally  and 
internally  of 


"SACARBOLATE 


99 


(REGISTERED) 

THE 

PERFECT  CLEANSER 


will  immediately 
restore  the  bril- 
liancy to  the  colors, 
the  lustre  to  the 
varnish,  remove 
grease,  oil  and 
grime  and  free  it 
thoroughly  from 
disease  germs  and 
all  foul  odors  and 
make  it  present 
an  appearance 

LIKE  THIS 


USED  BY  THE  FOLLOWING  TRAMWAY  UNDERTAKINGS : 
Dublin  United  Glasgow  Corporation  Leeds 

Edinburgh  District  Manchester  Sheffield 

Newcastle     British  Elec.  Traction  Co.    London  Central  Ry. 
and  many  others  throughout  the  United  Kingdom 

SOLE  MAKERS 

ROBERT  YOUNG  &  CO. 

38  Elliott  Street,  Glasgow 

Sole  Selling  Agents  in  the  United  States 

FRANK  S.DERO/NDE  CO. 

46  Cliff  Street,  New  York,  U.  S.  A. 


CLASSIFIED  DIRECTORY— Continued. 


Brake  Handles 

Brill,  J.  G.,  Co. 
McGuire  Manufacturing  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Brake  Shoes 

Allston  Foundry  Co. 
American  Brake-Shoe  Co. 
Barbour-Stockwell  Co. 
Brill,  J.  G.,  Co. 

Car    Wheel    Trueing  Brake-Shoe 
Co. 

Crescent  Brake-Shoe  Co. 
McGuire  Manufacturing  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 
Wheel  Truing  Brake-Shoe  Co. 

Brakes,  Car 

Brill,  J.  G.,  Co. 
Christensen  Engineering  Co. 
General  Electric  Co. 
*internation'l  Elec.  Engineer'g  Co. 
McGuire  Manufacturing  Co. 
x'eckham  Manufacturing  Co. 
Standard  Traction  Brake  Co. 
Sterling-Meaker  Co. 
U.  S.  Steel  Co. 
Van  JJorn  &  Dutton  Co. 
Westinghouse  Air  Brake  Co. 

Bridges  and  Buildings 

Indianapolis  Switch  &  Frog  Co. 
Pennsylvania  Steel  Co. 
Scherzer  Rolling  Lift  Bridge  Co. 

Brooms,  Track 

Brill,  J.  G.,  Co. 
Central  Electric  Co. 
Consolidated  Car  Fender  Co. 
McGuire   Manufacturing  Co. 
Mayer  &  Englund  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Brushes,  Motor  and  Dynamo 

Central  Electric  Co. 
Oeneral  Electric  Co. 
Harrington,  C.  J. 
Le  Valley  Vitse  Carbon  Brush  Co. 
Mayer  &  Englund  Co. 
*Newt  n  Electrical  Works,  Ltd. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Speer  Carbon  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 

Cable  and  Rope  Filler 

The  Ironsides  Co. 

Cables 

(See  Wires  and  Cables.) 
Car  Curtains  and  Shades 

(See  Curtains  and  Curtain  Fixtures) 

Car  House  Doors 

Kinnear  Mfg.  Co. 
Car  Shop  Wood  Working  Ma- 
chinery 

Woods,  S.  A.,  Machine  Co. 
Cars 

Brill,  J.  G.,  Co. 
♦British  Electric  Car  Co.,  Ltd. 
*Brush  Electrical  Engineering  Co. 
♦Electric  Railway  &  Tramway  Car- 
riage Works,  Ltd. 

Hammond,  J.,  &  Co. 

Jewetf  Car  Co. 

Jones,  J.  M.,  Sons. 

Koppel,  Arthur. 

Kuhlman,  G.  C,  Car  Co. 

Laclede  Car  Co. 

Laconia  Car  Co.  Works. 
*Milnes,  Oeo.  F.,  &  Co. 

Niles  Car  &  Manufacturing  Co. 

St.  Louis  Car  Co. 

Stephenson,  John,  Co. 

Cast  Welded  Joints 

Falk  Co. 

Harrington,  C.  J. 

Heil  Rail-Joint  Welding  Co. 

Lorain  Steel  Co. 

Wendell  &  MacDuffie. 

Wharton,  Wm,  Jr.,  &  Co. 

Castings 

Atha,  Benj.,  &  Co. 
Christensen  Engineering  Co. 
Falk  Co. 

Laconia  Car  Co.  Works. 
Lorain  Steel  Co. 
McGuire  Manufacturing  Co. 
New  York  Switch  &  Crossing  Co. 
Ohio  Brass  Co. 

Phosphor  Bronze'  Smelt'g  Co1.;,  Ltd. 
Star  Brass  Works. 
U.  S.  Steel  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 


Chains  (Standard  and  Special) 

Aultman  Co. 
Jeffrey  Mfg.  Co. 

Chemists    ( Manufacturing  and 
Analytical ) 

Dearborn  Drug  &  Chemical  Wks. 

Circuit  Breakers 

♦British  Thomson-Houston  Co. 
Central  Electric  Co. 
Condit,  S.  B.,  Jr.,  &  Co. 
Cutter  Co. 

Electric    Ry.    Equipt.    Co.,  Cin- 
cinnati. 
*Ferranti,  Ltd. 

General  Electric  Co. 

Garton-Daniels  Co. 

Harrington,  C.  J. 

H.  W.  Jonns-Manville  Co. 
♦International!  Elec.  Engineer'g  Co. 
♦Kelvin  &  James  White,  Ltd. 

Mayer  &  Englund  Co. 
♦Nalder  Bros.  &  Thompson. 

Ohio  Brass  Co. 

Porter  &  Berg. 

Stuart-Howland  Co. 

Ward-Leonard  Electric  Co. 

Western  Electrical  Supply  Co. 

Circular  Loom 

American  Circular  Loom  Co. 

Cleaner,  Car 

De  Ronde,  F.  S.,  Co. 
Young,  Robert,  &  Co. 

Clutches 

Allston  Foundry  Co. 

Coal  Handling  Machinery 

(See  Conveyors.) 

Commutators  and  Commutator 
Bars 

Central  Electric  Co. 
Columbia  Machine  Works. 
*Forest  City  Electric  Co. 
General  Electric  Co. 
Harrington,  C.  J. 
Mayer  &  Englund  Co. 
Morris  Electric  Co. 
Ohio  Brass  Co. 

Penn.  Elec'l  &  Ry.  Supply  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Simonds  Mfg.  Co. 
Stuart-Howland  Co. 
Van  Dorn-Elliott  Electric  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Compressed  Air  Motors 

Compressed  Air  Co. 

Condensers 

Alberger  Condenser  Co. 

Alns-Chalmers  Co. 

Bulkley,  Henry  W. 

Conover  Mfg.  Co. 

Goubert  Mtc.  Co. 
*Mirrlees-Watson  Co.,  Ltd. 

Taunton  Locomotive  Mfg.  Co. 

Westinghouse,  Church,  Kerr,".&  Co. 

Wheeler  Condenser  &  Eng.  Co. 
♦Worthington  Pumping  Eng.  Co. 

Conduits 

American  Vitrified  Conduit  Co. 
Harrington,  C.  J. 
♦Maguire  &  Baucus. 
National  Conduit  &  Cable  Co. 
Scranton  Fire  Brick  &  Conduit  Co. 

Contractors 

Arnold  Elec.  Power  Station  Co. 
'British  Electric  Traction  Co.,  Ltd. 
*Blackwell,  Robt.  W.,  &  Co  Ltd. 
♦British  Thomson-Houston  Co. 

Columbia  Construction  Co. 

Creaghead  Engineering  Co. 

Cullen,  Wm.  A. 
♦Dic^,  Kerr  &  Co.,  Ltd. 

Electrical   Engineering   &  Devel- 
opment Co. 

Electrical  Installation  Co. 

Falk  Co. 
♦Ferranti,  Ltd. 

Gest,  Guy  M. 
♦International  Electrical  Eng.  Co. 

Kohler  Brothers. 

Ley,  Fred  T.T  &  Co. 

MacAfee,  John  Blair. 
♦Macartney,  McElroy  &  Co.,  Ltd. 
♦Maschinenfabrik  Oerlikon. 

Morris  Electric  Co. 

Pepper  &  Register. 

Pierce,  Frank  M.,  Eng-,  Co. 

Railways  &  Light  Co.  of  America. 

Sanderson  &  Porter. 

Sargent  &  Lundy. 

Saxton,  E. 
♦Scott,  Ernest,  &  Mountain,  Ltd. 

Serrell,  Lemuel  W. 

Sheaff  &  Jaastad. 
♦Siemens  Bros.  &  Co. 

Smethurst  &  Allen. 

Townsend,  Reed  &  Co. 

Upton,  W.  B.,  &  Co. 

Walworth  Mfg.  Co. 

\Vendell  &  MacDuffie. 

Weston  Brothers. 

Wharton,  Wm.,  Jr.,  &  Co 

White,  J.  G.,  &  Co. 
*White,  J.  G.,  &  Co.,  Ltd. 
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CLASSIFIED  DIRECTORY— Continued. 


Controllers 

*British  Thomson-Houston  Co. 

General  Electric  Co. 
♦International  Electrical  Eng.  Co. 

Lorain  Steel  Co. 
*Maschinenfabk-ik  Oerlikoni. 

Westinghouse  Electric  &  Mfg.  Co. 
♦Witting  Bros.,  Ltd. 

Controller  Parts 

H.  W.  Johns-Manville  Co. 
Conveyors,  Coal  &  Ashes 

Aultman  Co. 

Brown  Hoisting  Machinery  Co. 
Exeter  Machine  Works. 
Jeffrey  Mfg.  Co. 
Koppel,  Arthur 
Mirrlees-Watson  Co.,  Ltd. 
Robins  Conveying  Belt  Co. 
Steel  Cable  Engineering  Co. 

Cooling  Towers 

Alberger  Condenser  Co. 
Stocker,  George  J. 
Wheeler  Condenser  &  Engineer- 
ing Co. 

*Worthington   Pumping  Eng.  Co. 

Cord,  Bell  and  Trolley 

Brill,  J.  G.,  Co. 
Central  Electric  Co. 
Harrington,  C.  J. 
Mayer  &  Englund  Co. 
New  Haven  Car  Register  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Samson  Cordage  Works. 
Silver  Lake  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDurHe. 

Correspondence  Schools 

International  Cor.  Schools. 

Cotton  Duck 

Boyle,  John,  &  Co. 

Couplers,  Car 

McLaughlin  Car  Coupler  Co. 
St.  Louis  Car  Co. 
Van  Dorn,  W.  T.,  Co. 

Cranes,  Traveling 

Brown  Hoisting  Machinery  Co. 
•Tnternation'l    Elec'l  Engineer'gCo. 
Niles  Tool  Works  Co. 

Cross  Arms 

(See  Brackets.) 
Cross-Overs,  Portable 

Pennsylvania  Steel  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

Crossings,  Frogs   and  Switches 
(Track) 

American  Frog  &  Switch  Co. 
American  Electric  Switch  Co. 
Barbour-Stockwell  Co. 
Elliot  Frog  &  Switch  Co. 
Balk  Co. 

Indianapolis  Switch  &  Frog  Co. 
Koopel,  Arthur. 
Lorain  Steel  Co. 

Morden'Frog  &  Crossing  Works. 

New  York  Switch  &  Crossing  Co. 

Paige  Iron  Works. 

Pennsylvania  Steel  Co. 

Weir  Frog  Co. 

Wharton,  Wm.,  Jr.,  &  Co. 

Curtains  and  Curtain  Fixtures 

Brill,  J.  G.,  Co. 
Curtain  Supply  Co. 
Hale  &  Kilburn  Mfg.  Co. 
Jackson  &  Sharp  Co. 
Pantasote  Co. 

Trolley  Vestibule  Shade  Co. 
Derailing  Devices 

American  Frog  &  Switch  Co. 
Ohio  Brass  Co. 

Detective  Service 

brummond's   Detective  Agency. 

Doors,  Car 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Doors,  Steel  Rolling 

Kinnear  Mfg.  Co. 

Drills,  Track 

*Esuer  Bros. 
Michigan  Mfg.  Co. 
Ridlon,  Frank,  Co. 
Stow  Mfg.  Co. 


Dynamos 

(See  Generators.) 
Economizers 

Broomell,  Schmidt  &  Steacy  Co. 
Green  Fuel  Economizer  Co. 
Westingnouse  Machine  Co. 

Electric  Brakes 

General  Electric  Co. 

Elevating  Machinery 

(See  Conveyors.) 

Engineers  (Consulting) 

Baker,  W.  E.,  &  Co. 
Barstow,  W.  S. 
Blood  &  Hale. 
Breed,  George. 
Burch,  Edw.  P. 
Chapman.  C.  A. 

Electrical   Engineering  &  Devel- 
opment Co. 
Engstrom,  Axel  H. 
Ford,  Bacon  &  Davis. 
Frink,  E.  A. 
Green,  Samuel  M. 
Humphrey,  Henry  H. 
Kitfield,  E.  H. 
Lundie,  John. 

Pierce,  Richardson  &  Neiler. 
Roberts,  E.  P.,  &  Co. 
Sargent  &  Lundy. 
Sheaff  &  Jaasted. 
Tingley,  R.  H.,  Co. 
Upton,  W.  B.,  &  Co. 
Weston  Brothers. 
White  J.  G.,  &  Co. 

Engineers,  Contracting 

(See  Contractors.) 

Engines,  Gas 

♦British     Westinghouse    Elec.  & 

Mfg.  Co.,  Ltd. 
Westinghouse  Machine  Co. 

Engines,  Steam 

♦Allen,  W.  H.   Son,  &  Co. 
Allis-Chalmers  Co. 
American  Blower  Co. 
Baker  Engine  &  Machine  Co. 
Ball  &  Wood  Co. 

♦Blackwell.  Robt.  W.,  &  Co.,  Ltd. 
♦British    Westinghouse     Elec.  & 
Mfg.  Co.,  Ltd. 

Brown,  C.  H.,  &  Co. 

Brown-Corliss  Engine  Co. 
♦Brush  Electrical  Engineering  Co. 

Cooper,  C.  &  G.,  Co. 
♦Ferranti,  Ltd. 

Harrisburg  Foundry    &  Machine 
Works. 

Hooven,  Owens,  Rentschler  Co. 

International  Power  Co. 
♦Maschinenfabrik  Oerlikon. 

Mcintosh,  Seymour  &  Co. 
♦Musgrave  &  Sons,  Ltd. 

Phoenix  Iron  Works  Co. 

Pierce,  Frank  M.,  Eng.  Co. 

Providence   Engineering  Works. 

guincy  Engine  Works, 
obb  Engineering  Co.,  Ltd. 
♦Robey  &  Co.,  Ltd. 
Russell  Engine  Co. 
St.  Louis  Iron  &  Machine  Wks. 
Sturtevant,  B.  F.,  Co. 
Tosi,  Franco. 
♦Wallsend  Slipway  &  Engineering 

Co.,  Lta. 
Westinghouse  Machine  Co.  * 
Wetherill,  Robert,  &  Co. 
♦Willans  &  Robinson,  Ltd. 
♦Yates  &  Thorn. 

Engine  Stops 

Consolidated  Engine  Stop  Co. 
Niles  Tool  Works  Co. 

Exhaust  Heads 

Burt  Mfg.  Co. 
Sturtevant,  B.  F.,  Co. 

Fans,  Steam  and  Electric 

American  Blower  Co. 
Sprague  Electric  Co. 
Sturtevant,  B.  F.,  Co. 

Fare  Registers 

(See  Registers,  Fare.) 

Feed  water  Heaters 

(See  Heaters,  Feed-water.) 

Fenders  and  Guards 

Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. 
Consolidated  Car  Fender  Co. 
Harrington,  C.  J. 
Hunter  Automatic  Fender  Co. 
♦Imperial  Electric  Supplies,  Ltd. 


PERMANENT 
INSULATION 


is  assured  when  you  use  a 


Always   Pliable,   Adhesive  and   Insulative.    Water=  and 
Temperature=proof.    Will  not  Vulcanize  or  dry  out. 

The  same  lastiny  Quality  is  found  in  P  &  B  Electrical 
Compounds  and  P  &  B  Armature  and  Field  Coil 
Varnish.      1 7  Years'  Standard 


THf  STANDARD  PAI/NIT  COMPANY 


100  WILLIAM  STREET 

NEW  YORK 


Dept.  H. 


■190  MADISON  STREET 

CHICAGO 


FOR  HIGH  GRADE 

INSULATING 
VARNISHES 


Standard 
Varnish 


NEW  YORK 

LONDON  CHICAQO 


works 


Sterling  Extra  Insulating  Varnish 

STERLING  EXTRA  BLACK  FINISHING  VARNISH 
STERLING  BLACK  AIR  DRYING  VARNISH 
STERLING  BLACK  CORE  PLATE  VARNISH 

THE  STERLING  VARNISH  CO..  Pittsburgh,  Pa.,  U.S.A. 


STUART-HOWLAND  CO. 

RAILWAY  SUPPLIES  ~  ^ 


279-287  Devonshire  St., 
TEL.  BRANCH  EX.,  BOSTON  4U4 


_m  s^a       &  a  a  a  i  ©  <a  = 


TIN  ROLLER. 


Every  Genuine  Roller  has  the  name  of  manufacturer, 
STEWART  HARTSHORN,  In  script  on  label. 


Special  rollers  for  street  and  steam  railway  cars. 
Brackets  suitable  for  all  classes  of  fittings. 
Used  all  over  the  world  wherever  cars  are  run. 

STEWART  HARTSHORN  CO. 

_  Office  and  Factory, 

NEW  YORK,  486  Broadway.  nBWApk    N  I 

CHICAGO  355-257  Wabash  Ave.  C-  INbWAKK.,  IN.  J. 
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THE  GREAT  LABOR,  SAVER... 

You  Can  Save  Time  and  Money  and  Get  Far 
Better  Results  with  the  Trenton  Trolley  Wagon 


CLASSIFIED  DIRECTORY-Continued 


For 

convenience, 

ease  of 

operation, 

safety, 

durability 

and 

high  grade 
construction 
it  has 
no  equal, 

W 

Write  us 
about  It 


Circulars  and 
Prices  on 
Application. 


Derselbe  Trolley-Wagon  ist 
bereits  auf  alien  Haupt-Stras- 
senbahnsystemen  Amerikas 
eingefuhrt. 


Este  Wagon  ha  sido  adap- 
tado  por  las  principales  lineas 
en  America. 


J.  R.  McCARDELL  &  CO., 

Patentees  and  Sole  Mannlacturers.  TRENTON,  N.  J, 

European  Agent,  Robert  W.  Blackwell,  59  City  Road,  London,  E.C., 
and  50,  Boulevard  Haussman,  Paris. 


Send  for 
Samples. 


SILVER  LAKE  WATERPROOFED  CORD 
FOR  ARC  LIGHT  AND  TROLLEY  CORD. 


SILVER  LAKE  CO., 


INSULITE 

REGISTERED  TRADE  MARK 


A  thin  insulation  furnished  in  sheets  or 
rolls  .005"  to  .015'  thick,  Red,  Black  and  Gray. 

Send  for  samples  and  prices 

American  vulcanized  Fibre  Co. 

Wilmington,  Del. 


Boston,  Mass. 


Mayer  &  Englund  Co. 
McGuire   Manufacturing  Co. 
Parmenter,  George  A. 
Peckham  Mfg.  Co. 
Western  Electrical  Supply  Co. 

Filters 

American  Oil  Filter  Co. 
Burt  Mfg.  Co. 

Firepi  oof  Doors  and  Shutters 

Kinnear  Mfg.  Co. 
Fireproof  Paint 

Wadhams  Oil  &  Grease  Co. 
Wisconsin  Graphite  Co. 

Forges 

Sturtevant,  B.  F.,  Co. 
Fountains,  Electric 

Electric  Fountain  Co.  of  America. 

Frogs 

(See  Crossings,  Frogs  &  Switches.) 

Frogs,  Car  Replacing 

Ohio  Brass  Co. 
Fuses 

Central  Electric  Co. 

Chase-Sshawmut  Co. 

D.  &  W.  Fuse  Co. 

H.  W.  Johns-Manville  Co. 

Mayer  &  Englund  Co. 

Gaskets 

McCord  &  Co. 

Peerless  Rubber  Mfg.  Co. 

Gates,  Car 

Bliss,  R.,  Mfg.  Co. 
Brill,  J.  G.,  Co. 

Gates,  Railway  Crossing 

Buda  Fdy.  &  Mfg.  Co. 
Gears  and  Pinions 

*Blackwell,  Robt.  W.,  &  Co.,  Ltd. 
Central  Electric  Co. 
Falk  Co. 

General  Electric  Co. 

Harrington,  C.  J. 

Horsburgh  &  Scott. 

Lorain  Steel  Co. 

Mayer  &  Englund  Co. 

Morris  Electric  Co. 

New  Process  Raw  Hide  Co. 

Nuttall,  R.  D.,  Co. 

Ohio  Brass  Co. 

Porter  &  Berg. 

Ridlon.  Frank,  Co. 

Simonds  Mfg.  Co. 

Stuart-Howland  Co. 

U.  S.  Projectile  Co. 

Van  Dorn  &  Dutton  Co. 

Wendell  &  MacDuffie. 

Western  Electrical  Supply  Co. 

Generators 

►Blackwell,  Robt.  W.,  &  Co.,  Ltd. 
*British     Westinghouse    Elec.  & 

Mfg.  Co.,  Ltd. 
♦British  Thomson-Houston  Co. 
*Brush  Electrical  Engineering  Co. 

Bullock  Electric  Mfg.  Co. 

Crocker-Wheeler  Co. 
*Dick,  Kerr  &  Co.,  Ltd. 

*Electric  Construction  Co.,  Ltd. 
*Ferranti,  Ltd. 

General  Electric  Co. 
♦International  Elec.  Eng.  Co.,  Ltd. 
♦Newton  Electrical  Works,  Ltd. 
♦Scott,  Ernest,  &  Mountain,  Ltd. 

Sturtevant,  B.  F.,  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
♦Witting  Bros.,  Ltd. 

Gongs,  Car 

(See  Bells  and  Gongs.) 
Governors,  Water  Wheel 

Lombard  Governor  Co. 

Grates 

Green  Engineering  Co. 

Grease  Cups 

Crane  Co. 

Wadhams  Oil  &  Grease  Co. 
Grease  and  Oils 

(See  Lubricants.) 

Headlights 

Brill,  J.  G.,  Co. 
Crouse-Hinds  Electric  Co. 
Jjressel  Railway  Lamp  Works. 
St.  Louis  Car  Co. 


Heaters,  Car 

Baker,  Wm.  C. 

Bay  State  Elec,  Heat  &  Light  Co. 

Brill,  J.  G.,  Co. 

Consolidated  Car  Heating  Co. 

Gold  Street  Car  Heating  Co. 

Harrington,  C.  J. 

H.  W.  Johns-Manville  Co. 

McGuire  Mfg.  Co. 

New  Century  Car  Heater  Co. 

Safety  Car  Heating*& Lighting' Co. 

Simplex  Electrical  Co. 

Smith,  Peter,  Heater  Co. 

Heaters  and  Purifiers,  Feedwater 

Allis-Chalmers  Co. 

Automatic  Water  Purifying  Co. 
♦Babccck  &  Wilcox,  Ltd. 

Broomell,  Schmidt  &  Steacy  Co. 

Green  Fuel  Economizer  Co. 

Goubert  Manufacturing  Co.,  The 

Harrison  Safety  Boiler  Works. 

Hoppes  Manufacturing  Co. 

Stilwell-Bierce  &  Smith-Vaile  Co. 

Taunton  Locomotive  Mfg.  Co. 

Wheeler  Condenser  &  Eng.  Co. 
♦Worthington  Pumping  Eng.  Co. 

Heating  and  Ventilating  Apparatus 

American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 
Weuster,  Warren,  &  Co. 

Hose  Bridges 

Ohio  Brass  Co. 
Instruments,  Measuring  and  Test- 
ing 

Bristol  Co. 

Central  Electric  Co. 

Cutter  Co. 
♦Elliott  Bros. 

General  Electric  Co. 

Harrington,  C.  J. 

H.  W|.  Johns-Manville  Co,. 
♦Kelvin  &  James  White,  Ltd. 

Keystone    Electrical  Instrument 
Co. 

♦Nalder  Bros.  &  Thompson. 
Westinghouse  Electric  &  Mfg.  Co. 
Weston  Electric  Instrument  Co. 

Insulating  Compounds 

American  Vulcanized  Fibre  Co. 
Conner,  Jas.  G.,  &  Co. 
Pittsburgh  Insulating  Co. 
Standard  Paint  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Insulators,  Third  Rail 

Reconstructed  Granite  Co. 
Insulators,  Trolley 

(See  Line  Material.) 

lacks,  Car  Replacing 

Duff  Manufacturing  Co. 
Ohio  Brass  Co. 
Watson-Stillman  Co. 

Joints,  Rail 

Atlas  Railway  Supply  Co. 
Continuous     Rail-joint     Co.  of 

America. 
Harrington,  C.  J. 
Pennsylvania  Steel  Co. 
Weber  Railway  Joint  Mfg.  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

Lamps,  Arc  and  Incandescent 

Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Central  Electric  Co. 
General  Electric  Co. 
♦Internation'l  ElecT  Engineer'g'iCo. 
Mayer  &  Englund  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Launches 

Electric  Launch  Co. 

Lighting,  Car 

Consolidated  Car  Heating  Co. 
Safety  Car  Heating  &  Lighting  Co. 

Lightning  Arresters 

♦British  Thomson-Houston  Co. 
♦Estler  Brothers. 

General  Electric  Co. 

Mayer  &  Englund  Co. 

Ohio  Brass  Co. 

Porter  &  Berg. 

Ridlon,  Frank,  Co. 

Shaw,  H.  M.,  &  Co. 


THE  WILLARD  STORAGE  BATTERY 

USED  BY  PROMINENT  ROADS-INVESTIGATE  BEFORE  BUYING  ELSEWHERE 

manufactured  WILLARD  STORAGE  BATTERY  COMPANY 

49  WOOD  STREET,  CLEVELAND,  OHIO 
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Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 
Westinghouse  Electric  &  Si fg.  Co. 

Line  Material 

*Ambroin-Werke. 

Anderson.  A.  &  J.  M.,  Mfg.  Co. 

Billings  i:  Spencer  Co. 
♦Blackwell,  Robt.  W.,  &  Co.,  Ltd. 
•British  Thomson-Houston  Co. 

Central  Electric  Co. 

Creaghead  Engineering  Co. 
•Dick,  Kerr  &  Co.,  Ltd. 
•Diener,  Alf.,  &  Co. 

Electric  Ry.  Equipt.  Co.,  Cincin- 
nati. 

•Electric  Tramway  Equipment  Co. 
•Estler  Brothers. 

General  Electric  Co. 

Harrington,  C.  J. 

H.  W.  Johns-Manville  Co. 
•Imperial  Electric  Supplies,  Ltd. 

Mayer  &  Englund  Co. 

Morris  Electric  Co. 

Ohio  Brass  Co. 

Porter  &  Berg. 

Shaw,  H.  M.,  &  Co. 

Stuart-Howland  Co. 

Wendell  &  MacDuffie. 

Western  Electrical  Supply  Co. 
•Witting  Bros.,  Ltd. 

Lockers 

Merritt  iV  Co. 
Lock  Nuts 

Columbia  Lock  Nut  Co. 
National  Elastic  Nut  Co. 
Spiral  Nut  Lock  Co. 
Weber  Railway  Joint  Mfg.  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

Locomotives,  Electric 

Baldwin  Locomotive  Works. 
•British  Thomson-Houston  Co. 

Brill,  J.  G.,  Co. 

General  Electric  Co. 
•International  Elec.  Eng.  Co.,  Ltd. 

Jeffrey  Mfg.  Co. 

Koppel,  Arthur. 

Westinghouse  Electric  &  Mfg.  Co. 
Lubricators 
Crane  Co. 

Siegrist  Lubricator  Co. 
Standard    Automatic  Lubricator 
Co. 

Swain  Lubricator  Co. 
Lubricants 

Harrington,  C.  J. 
The  Ironsides  Co. 
Wadhams  Oil  &  Grease  Co. 
Wisconsin  Graphite  Co. 

"Lythite" 

De  Ronde,  F.  S.,  Co. 
Lubricant  Cabinets 

S.  F.  Bowser  &  Co. 
Machinery  and  Machine  Tools 

Watson-Stillman  Co. 
Wendell  &  MacDuffie. 
Woods,  6.  A.,  Machine  Co. 

Magnesia  Sections 

Keasbey,  Robert  A. 
Mechanical  Draft 

American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 

Merry-Go-Rounds 

Armitage-Herschell  Co. 
DentzeL  G.  A. 

Gillie  Engine  &  Machine  Co. 
Herschell,  Spillman  &  Co. 

Metal,  Anti-Friction 

(See  Bearings.) 
Metallic  Paint 

Wisconsin  Graphite  Co. 
Mica 

Munsell,  Eugene,  &  Co. 
Sills-Eddy  Mica  Co. 

Micanite 

Mica  Insulator  Co. 

Miniature  Railways 

Armitage-Herschell  Co. 
Miniature  Railway  Co. 

Mixers,  Concrete,  Mortar,  Etc. 

Fisher  &  Saxton  Co. 
Motors,  Compressed  Air 

Compressed  Air  Co. 

Motors,  Electric 

•British  Thomson-Houston  Co. 
•British    Westinghouse    Elec.  & 

Mfg.  Co.,  Ltd. 
•Brush  Electrical  Engineering  Co. 

Bullock  Electric  Mfg.  Co. 

Crocker- vVheeler  Co. 
•Dick,  Kerr  &  Co.,  Ltd. 

*Electric  Construction  Co.,  Ltd. 

General  Electric  Co. 
•International  Electrical  Eng.  Co. 

Lorain  Steel  Co. 


*Maschinenfabrik  Oerlikon. 
•Scott,  Ernest,  &  Mountain,  Ll 

Sprague  Electric  Co. 

Sturtevant,  B.  F.,  Co. 

Westinghouse  Electric  &  Mfg.  L 
•Witting  Bros.,  Ltd. 

Motors,  Multi-Speed 

Stow  Mfg.  Co. 

Multiple  Unit  System 

Sprague  Electric  Co. 
Name  Plate  Machines 

Roovers  Manufacturing  Co. 
Oiling  System 

Siegrist  Lubricator  Co. 
•Wallsend  Slipway  &  Engineering 
Co.,  Ltd. 

Oil  Cabinets 

S.  F.  Bowser  &  Co. 

Overhead  Trolley  Equipments 

(See  Line  Material.) 

Packing 

Be*stosking  Pack'g  &  Supply  Co. 
Peerless  Rubber  Mfg.  Co. 
Penn.  Elec'l  &  Ry.  Supply  Co. 
Swain  Lubricator  Co. 

Paints,  Insulating 

Conner,  James  G.,  &  Co. 
H.  W.  Johns-Manville  Co. 
Standard  Paint  Co. 
Sterling  Varnish  Co. 

Paints,  Preservative 

De  Ronde,  F.  S.,  Co. 
Dixon,  Joseph,  Crucible  Co. 
New  Jersey  Zinc  Co. 
Wisconsin  Graphite  Co. 

Paints  and  Varnishes 

Conklin,  H. 

Masury,  John  W.,  &  Son. 
Moser.  Chas.,  Co. 
Forest  City  Paint  &  Varnish  Co. 
Standard  Paint  Co. 

Pantasote 

Pantasote  Co. 

Panels 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Patent  Attorneys 

Rosenbaum,  Wm.  A. 
Phosphor  Bronze 

Elec.    Ry.    Equip't    Co.,  Cincin- 
nati. 

Phosphor  Bronze  Smelting  Co. 
Pipe  Joint  Paste 

Wisconsin  Graphite  Co. 
Pipe,  Wrought  Iron  and  Steel 

•Aiton  &  Co. 
Clow,  James  B.,  &  Son. 
Crane  Co. 
Walworth  Mfg.  Co. 

Platforms,  Car 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Pole  Paints 

Forest  City  Paint  &  Varnish  Co. 

Poles,  Metal 

Elec.    Ry.    Equip't    Co.,  Cincin- 
nati. 

Walworth  Mfg.  Co. 
Poles  and  Ties,  Wooden 

Beidler,  Francis,  &  Co. 

Eccleston  Lumber  Co. 

Fowler,  John  H. 

Holcomb-Lobb  Co. 

Hurd,  Jos.  A.,  &  Co. 

Kellogg  Switchb'd  &  Supply  Co. 

McCaffrey,  Thos. 

Maltby  Lumber  Co. 

Maus,  H.  H.,  &  Co. 

Monarch  Lumber  Co. 

Porter  &  Berg. 

Standard  Pole  &  Tie  Co. 

StrocK,  S.  C. 

Valentine-Clark  Co. 

Poles,  Trolley 

(See  Trolley  Poles.) 

Polish,  Metal 

Hoffman,  G.  W. 
Wadhams  Oil  &  Grease  Co. 
Power  Transmission  Machinery 

Aultman  Co. 
Jeffrey  Mfg.  Co. 

Presses,  Hydraulic  Wheel 

Pond  Machine  Tool  Co. 
Watson-Stillman  Co. 

Pulleys 

Allston  Foundry  Co. 


11  "Wi  11  Never  I{egret^ 


BUYING  A 


LEONHARDT 

REVOLVING  TOWtRWACON, 

I§THEMO§T^BMic.AL- 

1  l^  1  QUICKLYOPERATEQ 

insulation  always  perfect. 
^  see:  tool  compartments. 


PATENTED '  AND  BUILT  BY 

LEONHAP  WAGON -MFGCQ 

BALTIMORE -  MD.,- U.S.A. 
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That's  the  Clow  Catalogue.  It 
leads  all  trade  classifications  of 
Steartj,  Water,  Gas,  Heating  and 
Plumbing  Goods.  It  is  clear, 
complete  and  arranged  for  your 
convenience.  Only  good  goods 
found  in  it. 

Put  in  your  application  now 
for  the  new  edition 
■  CATALOGUE  "  S" 
soon  to  be  issued 

STEAM   PIPE    •    VALVES     ■  FITTINGS 
CAST  IRON  PIPE    •    HEAVY  CASTINGS 
HYDRANTS    •    FINE  PLUMBING  GOODS 
RADIATORS    •  TOOLS 

JAMES  B.  CLOW  &  SONS 

FRANKLIN  AND  HARRISON  STS.,  CHICAGO 
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POLE  PAINT 


TJR  Forest 
City  Pole 
Paint  is  the  best 
Preservative  1  o  r 
Poles  made.  —  It 
not  only  improves 
the  appearance 
but  adds  consider- 
ably to  the  life  of 
the  pole.  Color 
Cards  furnished. 
Correspondence 
solicited  
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...  THE  ... 


Forest  City  Point  and  Varnish  Co. 

CLEVELAND,  OHIO 


PITTSBURG   INSULATING  COMPANY 

Manufacturers  of  INSULATED  PAPER,  LINEN,  SILK,  TAPE.  Etc. 

SOLE  LICENSEES  TO  USE 

STERLING  EXTRA  INSULATING  VARNISH 

In  the  Manufacture  of  Insulated  Paper  and  Cloths 
Pittsburg,  Pa.,  U.  S.  A.         95  Colmorc  Row,  Birmingham,  Eng. 


White  Finish  on  Metal 

Is  generally  unsatisfactory  unless  the  right  pigment 
is  used.  The  only  suitable  pigment  for  painting  on 
metal  in  white  or  tints  is 

Zinc  White 

Whether  the  priming  coat  be  red  lead  or  oxides,  Zinc 
White  gives  a  more  durable  coating  with  more  lasting 
lustre  and  color  than  any  other  white  pigment. 

The  New  Jersey  Zinc  Co. 

II  Broadway 

NEW  YORK 


Free:  Our  practical  pamphlets, 

'The  Paint  Question." 
"  Paints  in  Architecture." 
"  House  Paints  :  A  Common 
Sense  Talk  About  Them." 


Pumps 

Alberger  Condenser  Co. 
*Internation'l  Elec.  Engineelr'g  Co. 
*Scott,  Ernest,  &  Mountain,  Ltd. 

Stilwell-Bierce  &  Smith-Vaile  Co. 
HVeir,  G.  &  J. 

*Worthington  Pumping  Eng.  Co. 

Punches,  Ticket 

*Bell  Punch  &  Printing  Co. 
New  Haven  Car  Register  Co. 
Sayre,  L.  A„  &  Co. 
Woodman,  R.,  Mfg.  &  Supply  Co. 

Purifiers,  Feedwater 

(See  also  Heaters  and  Purifiers.) 
Automatic  Water  Purifying  Co. 
Kennicott  Water  Softener  Co. 

Purifiers,  Oil 

American  Oil  Filter  Co. 
Burt  Mfg.  Co. 

Harrison  Safety  Boiler  Works. 

Rail  Bonds 

(See  Bonds,  Rail.) 
Rail  Joint  Testing  Instrument 

*Kelvin  &  Tas.  White,  Ltd. 
Mayer  &  Englund  Co. 

Rail  Joints 

(See  Joints,  Rail.) 
Rails 

Barbour-Stockwell  Co. 
*Dick,  Kerr  &  Co. 
*Hadfield's  Steel  Foundry  Co. 

Koppel,  Arthur. 

Lorain  Steel  Co. 

Pennsylvania  Steel  Co. 

Steel  Rail  Supply  Co. 

Wharton,  Wm.,  Jr.,  &  Co. 

Rails,  Second  Hand 

(See  pages  103-107.) 

Rattan  for  Sweepers 

Amer.  Rattan  &  Reed  Mfg.  Co. 

Brill,  J.  G.,  Co. 

Consolidated  Car  Fender  Co. 

Hale  &  Kilburn  Mfg.  Co. 

Harrington,  C.  J. 

Heywood  Bros.  &  Wakefield  Co. 

Mayer  &  Englund  Co. 

McGuire  Manufacturing  Co. 

Ohio  Brass  Co. 

btuart-Howland  Co. 

Wendell  &  MacDuffie. 

Reconstructed  Granite 

Reconstructed  Granite  Co. 

Registers,  Fare 

*Bell  Puncn  &  Printing  Co. 
International  Register  Co. 
Mayer  &  Englund  Co. 
Morris  Electric  Co. 
New  iiaven  Car  Register  Co. 
Ohmer  Car  Register  Co. 
Railway  Register  Mfg.  Co. 
Sterling-Meaker  Co. 

Repair  Work 

Doubleday-Hill  Elec.  Co. 
*Penn.  Elec.  &  Ry.  Supply  Co. 
Rossiter,  MacGovern  &  Co. 
Van  Dorn-Elliott  Elec.  Co. 

Resistances 

*Ferranti,  Ltd. 

*Intarnation>'l  Elec.  Engineer'g  Co. 
Rolling  Doors  and  Shutters 

Kinnear  Mfg.  Co. 

Roofing,  Car 

H.  W.  Johns-Manville  Co. 
Sjoberg,  J.  P.,  &  Co. 

Roofing  Paint 

Wisconsin  Graphite  Co. 

Rope,  Wire 

(See  Cables.) 
"  Sacarbolate  " 

De  Ronde,  Frank  S.,  Co. 
Young,  Robert,  &  Co. 

Safes 

Morris-Ireland  Safe  Co. 


Sand  Boxes 

Brill,  J.  G.,  Co. 
DevVitt  Sand  Box  Co. 
Ham  Sand  Box  Co. 
Peckham  Manufacturing  Co. 
Ridlon,  Frank,  Co. 

Sash  Cord 

Samson  Cordage  Works. 
Silver  Lake  Co. 

Sashes,  Car 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Seating,  Car 

Amer.  Rattan  &  Reed  Mfg.  Co. 
Hale  &  Kilburn  Mfg.  Co. 
Heywood  Bros.  &  Wakefield  Co. 
Pantasote  Co. 
Sjoberg,  J.  P.,  &  Co. 

Second-Hand  Apparatus 

(See  pages  103-107.) 
Separators 

Goubert  Mfg.  Co.  (Stratton  Sep.) 
Harrison  Safety  Boiler  Works. 
Hoppes  ivifg.  Co. 
Phcenix  Iron  Works  Co. 
Westinghouse,  Church,  Kerr  &  Co. 

Settees 

McCormick  Mfg.  Co. 
Shades,  Car 

Brill,  J.  G.,  Co. 
Curtain  Supply  Co. 
Pantasote  Co. 

Trolley  Vestibule  Shade  Co. 

Shade  Rollers 

Hartshorn,  Stewart,  Co. 

Shoot-the-Chutes 

Boyton,  Capt.  Paul. 

Shutters 

Kinnear  Mfg.  Co. 
Signals 

U.  S.  Electric  Signal  Co. 
Signs,  Street  Car 

Brill,  J.  G.,  Co. 
Columbia  Machine  Works. 
Hunter  Illuminated  Car  Sign  Co. 
U.  S.  Electric  Signal  Co. 

Snow  Plows  and  Sweepers 

Brill,  J.  G.,  Co. 
General  Electric  Co. 
McGuire  Manufacturing  Co. 
Peckham  Manufacturing  Co. 
Taunton  Locomotive  Mfg.  Co. 
Van  Dorn  &  Dutton  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Sunoly  Co. 

Special  Work 

(See  Crossings,  Frogs"  &  Switches.) 

Sprinklers,  Track  and  Road 

Brill,  j.  G.  Co. 
McGuire  Manufacturing  Co. 
Studebaker  Bros.  Mfg.  Co. 
Taunton  .Locomotive  Mfg.  Co. 
Wendell  &  MacDuffie. 

Springs 

Brill,  J.  G.,  Co. 
McGuire  Manufacturing  Co. 
Peckham  Manufacturing  Co. 
Van  Dorn  &  Dutton  Co. 

Springs,  Sash  and  Blind 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Steam  Traps 

American  Blower  Co. 
Crane  Co. 

Sturtevant    B.  F.,  Co. 

Steel  Rolling  Doors  and  Shutters 

Kinnear  Mfg.  Co. 
Step  Lifters 

Consolidated  Car  Fender  Co. 
Stokers,  Mechanical 

Green  Engineering  Co. 
Westinghouse  Machine  Co. 
Wilkinson  Mfg.  Co. 


NEW  YORK  CINCINNATI 

The  Ghas.Moser  Co. 

MANUFACTURERS 

HIGH-GRADE  PAINTS 

FOR    RAILWAY  USES 
H.  CONKLIN,  74&,76  Murray  St.,  New  York 


Bestosoking  1 

7                       Q.™^.     C~    U.  S,  AGENTS  FOR  TURNER  BROS.,  ROCHDALE.  ENG. 

'ACKING  AND  OUPPLY  V*0.    I70  sum™  st..  Bosto„.  m,5S 
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Stoves,  Car 

(See  Heaters,  Car.) 
Switches  and  Switch Doards 

Anderson,  A.  &  J.  M.,  Mfg.  Co. 
♦British  Thomson-Houston  Co. 
•Brush  Electrical  Engineering  Co. 

Central  Electric  Co. 

Crouse-Hinds  Electric  Co. 

Cutter  Elec.  &  Mfg.  Co. 
•Ferranti,  Ltd. 

•International  Elec.  Eng.  Co.,  J.td. 
•Kelvin  &  Jas,  White,  Ltd. 

Mayer  &  Englund  Co 
•balder  Bros  &  Thompson. 

Stuart-Howland  Co. 

Ward-Leonard  Electric  Co. 

Western  Electrical  Supply  Co. 

Switches,  Track 

(See  Crossings,  Frogs. &  Switches.) 

Tape,  Insulating 

Central  Electric  Co. 
Harrington,  C.  J. 
Hope  Webbing  Co. 
H.  W.  Johns-Manville  Co. 
Mayer  &  Englund  Co. 
Okonite  Co.,  Ltd.,  'The 
Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 

Third  Rail  Systems 

General  Electric  Co. 
•Maschinenfabrik  Oerlikon. 

Tickets  and  Transfers 

•Bell  Punch  &  Printing  Co. 
•Glasgow  Numerical  Printing  Co. 
Keller  Printing  Co. 

Ties 

(See  Poles  and  Ties.) 

Tower  Wagons 

•Blackwell,  Robt.  W.,  &  Co.,  Ltd. 
•Estler  .brothers. 

Leonhardt  Wagon  Mfg.  Co. 

McCardell,  J.  R.,  Co. 

Western  Electrical  Supply  Co. 

Track  Cleaners 

Brill,  J.  G.,  Co. 

Ohio  Brass  Co. 

Root  Track  Scraper  Co. 

Van  Dorn  &  Dutton  Co. 

Track  Drills 

(See  Drills,  Track.) 
Track  Equipment 

(See  Rails,  Joints,  Crossings,  etc.) 

Transfer  and  Turn-Tables 

Barbour-Stockwell  Co. 

Brill,  J.  G.,  Co. 

Koppel,  Arthur. 

Taunton  Locomotive  Mfg.  Co. 

Van  Dorn  &  Dutton  Co. 

Wendell  &  MacDuffie. 

Wharton,  Wm.  Jr.,  &  Co. 

Treads,  Car 

Universal  Safety  Tread  Co. 

Trolley  Cord 

(See  Cord,  Bell  and  Trolley.) 

Trolley  Pole  Catchers 

Ham  Sand  Box  Co. 
New  Haven  Car  Register  Co. 
Ridlon,  Frank,  Co. 
Wendell  &  MacDuffie 
•Wilson  &  Co. 

Trolley  Poles  and  Wheels 

Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Central  Electric  Co. 
Creaghead  Engineering  Co. 
Elec.   Ry.   Equip 't  Co!.,  Cincin- 
nati. 

•Estler  Brothers. 

General  Electric  Co. 

Harrington,  C. 
•International  Elec.  Eng.  Co.,  Ltd. 

Lumen  Bearing  Co. 

Mayer  &  Englund  Co. 

Mofris  Electric  Co. 

New  Haven  Car  Register  Co. 

Nuttall,  R.  D.,  Co. 

Ohio  Brass  Co. 

Penn.  Elec'l  &  Ry.  Supply  Co. 
Porter  &  Berg. 
Ridlon,  Frank,  Co.. 
•Siemens  Bros.  &  Co. 
Simonds  Manufacturing  Co. 
Star  Brass  Works. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Trust  Companies 

Equitable  Trust  Co. 
Maryland  Trust  Co. 
U.  S.  Mortgage  &  Trust  Co. 


Trucks 

Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. 
Chicago  Truck  Co. 

{ackson  it  Sharp  Co. 
.aclede  Car  Co. 
Laconia  Car  Co.  Works. 
Lorain  Steel  Co. 
•Maguire  &  Baucus. 
McGuire  Mfg.  Co. 
Peckham  Manufacturing  Co. 
St.  Louis  Car  Co. 
Stephenson,  John,  Co. 
Taylor  Electric  Truck  Co. 
•Witting  Bros.,  Ltd. 

Turbines 

Stilwell-Bierce  &  Smith-Vaile  Co. 

Turbines,  Steam 

Westinghouse  Machine  Co. 

Valves  and  Gates 

Clow,  James  B.,  &  Son. 
Crane  Co. 

PhCEnix  Iron  Works  Co. 
Walworth  Mfg.  Co. 

Varnishes 

Forest  City  Paint  &  Varnish  Co. 
Masurv,  John  W.,  &  Son. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Ventilators 

Electric  Motor  &  Generator  Ven- 
tilating Co. 

Vestibules 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Vulcabeston 

H.  W.  Johns-Manville  Co. 
Wagons,  Trolley 

(See  Tower  Wagons.) 
Water  Softener 

Automatic  Water  Purifying  Co. 
Kennicott  Water  Softener  Co. 

Webbing 

Hope  Webbing  Co. 

Wheels  and  Axles 

Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. 

Lehigh  Car,  Wheel  &  Axle  Wks. 
Lobde'll  Car  Wheel  Co. 
•Miller  &  Co. 
Peckham  Manufacturing  Co. 
St.  Louis  Car  "Wheel  Co. 
Standard  Car  Wheel  Co. 

Wheel  Grinders 

Car   Wheel   Trueing  Brake-Shoe 

Co. 

Wheel  Truing  Brake-Shoe  Co. 

Wheel  Presses 

Watson-Stillman  Co. 

Whistles,Conductors'  and  Starters' 

Woodman,  R.,  Mfg.  &  Supply  Co. 

Wires  and  Cables 

American  Electrical  Works 

American  Steel  &  Wire  Co. 

Bridgeport  Brass  Co. 
•British  Insulated  Wire  Co. 

Central  Electric  Co. 

Creaghead  Engineering  Co. 
•Diener,  Alt.,  &  Co. 
•Estler  Brothers. 

General  Electric  Co. 

Harrington,  C.  J. 

Hazard  Manufacturing  Co. 
•Maguire  &  Baucus. 

Mayer  &  Englund  Co. 

Morris  Electric  Co. 

National  Conduit  &  Cable  Co. 

Nuttall,  R.  D.,  Co. 

Okonite  Co.,  Ltd.,  The 

Phillips,  Eugene  F. 

Pittsburgh  Reduction  Co. 

Porter  &  Berg. 

Roebling's,  John  A.,  Sons  Co. 
•Smith,  Fredrk,  &  Co.,  Ltd. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Woodwork,  Car 

Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Wood  Working  Machinery 

Woods,  S.  A..  Machine  Co. 

Zinc  White 

New  Jersey  Zinc  Co. 


T' 


"HE  searcher  for  a  lubri- 
cant is  quite  likely  to 
buy  at  a  friend's  advice! 

We    would   be  friends 
with  you. 

Our  success  depends  on 
how  we  please  you. 
We  must  make  a  greater  success  for  you,  to 
reap  a  benefit  for  ourselves. 
Let  us  advise  you. 

For  all  powerful  machinery,  power  and 
lighting  plants,  trolley  cars,  and  everywhere 
wheie  high  speed  is  developed,  buy  and  use 
WISCONSIN  GRAPHITE  FLAKE  LU- 
BRICANT. 

It  is  without  an  equal. 

It  is  without  grit. 

It  is  absolutely  smooth. 

It  obviates  all  friction. 

These  are  some  statements  we  can  prove 
and  some  advice  that  will  cost  you  nothing. 
Don't  make  disappointing  experiments  with 
doubtful  materials.    Buy  the  best. 

A  sample  will  be  sent  free  on  application. 

WISCONSIN  GRAPHITE  CO., 

BOX  No  23, 

North  Side,  Pittsburg,  Pa. 


SUPERFINE 

COLORS  &  VARNISHES 


..  FOR. 


If  you  waut  an  article  that  will  repeat  itself,  try 

U.  S.  METAL  POLISH 

For  polishing  all  kinds  of  metals.   Sold  by  Dealers.   Samples  free. 
307.. box, ipc.slb.  pail, $1.  geo.W.  Hoffman, Mfr., 295 E.Waihtngton  St., Indianapolis, Ind. 


RAILWAY  CARS 


MANUFACTURED  BY 


JOHN  W.  MASURY  &  SON 


NEW  YORK  and  CHICAGO 


What's  Your  Salary 


Conductor  to  Head 
Barnman 

John  Henry 
O'Neill,  Ogdens- 
burg.  N.  Y.,  was  a  con- 
ductor. Through  our 
plan  he  was  promoted 
to  head  barnman  for 
the  Ogdensburg  Street 
Railway  Company, 
with  a  much  better 
salary. 


Raised  His 
Salary 

Martin  Pldnkett, 
San  Antonio,  Texas, 
was  a  motorman. 
Through  our  training 
he  became  Motor  In- 
spector and  later 
Transportation  Des- 
patcher  for  the  San 
Antonio  (Texas)  Rail- 
way Company,  with  a 
50f«  increase  in  salary. 


Motorman  to 
Electrician 

Frank  G.  Greu- 
lich,  Columbia,  Pa., 
was  a  motorman. 
Through  our  training 
he  has  been  promoted 
to  the  position  of  Elec- 
trician with  a  good  in- 
crease in  salary. 


Conductor  to 
Electrician 

J.    H.  SWEETMAN, 

Guelph,  Ont.,  was  a 
conductor.  We  train- 
ed him  in  eight  months 
for  the  position  o£ 
Chief  Electrician  with 
a  big  increase  in 
salary. 


Chief  Engineer  to 
Superintendent 

F.  H.  Leland.  944 
West  11th  St.,  Erie, 
Pa.,  was  a  steam  en- 
gineer. Through  our 
training  he  became 
superintendent  of  the 
Erie  Electric  Motor 
Company  at  a  big  in- 
crease in  salary. 


Motorman  to 
Electrician 

W.  T.  Smith,  Bon- 
ham,  Texas,  was  a 
motorman.  Through 
our  training  he  became 
electrician  in  charge  of 
the  Central  Station 
and  lines  of  the  Bon- 
ham  Electric  Light  and 
Power  Company. 


No  matter  what  it  is,  we 
can  train  you  to  earn  more. 
For  the  past  ten  years  we 
have  been  training  people  for 
better  positions  and  salaries 
— right  in  your  own  line,  too. 
Their  enthusiastic  endorse- 
ments make 

A  Chair*  of 
Evidence 

that  cannot  fail  to  convince 
you  that  you  can  succeed  by 
our  method.  Mark  X,  in  the 
coupon  below,  before  the  posi- 
tion you  want,  fill  in  the 
blanks,  and  send  to  us.  We 
will  explain  how  we  can  train 
you  for  the  position  of  your 
choice,  and  then  help  you 
get  it. 


International  Correspondence  Schools, 
Box  908,  SCRANTON,  PA. 

Please  explain  how  I  can  qualify  for  the  position  marked  X  below 


Steam-Elec.  Engineer 
Electric  Lighting  Supt. 
Electric  Railway  Supt. 
Electrical  Engineer 
Electric  Machine  Designer 
Electrician 
Telephone  Engineer 
Telegraph  Engineer 
Wireman 
Dynamo  Tender 
Motorman 
Steam  Engineer 
Marine  Engineer 
Mechanical  Engineer 
Machine  Designer 
Mechanical  Draftsman 
Foreman  Machinist 
Foreman  Toolmaker 
Foreman  Patternmaker 
Foreman  Blacksmith 
Foreman  Molder 
Refrigeration  Engineer 


Civil  Engineer 
Hydrauliic  Engineer 
Municipal  Engineer 
Bridge  Engineer 
Railroad  Engineer 
Surveyor 
Mining  Engineer 
Mine  Foreman 
Sanitary  Engineer 
Architect 

Contractor  and  Builder 
Architectural  Draftsman 
Sign  Painter 
Analytical  Chemist 
Sheet-Metal  Draftsman 
Navigator 
Bookkeeper 
Stenographer 
Teacher 

To  Speak  French 
To  Speak  German 
To  Speak  Spanish 


Occupation^ 


Age- 


Name  - 


Street  and  No.. 
City  


Doubled  His 
Salary 

B.  M.  Switzer,  Put- 
ney, Vt.,  is  Engineer 
in  Charge  with  Pierce 
&  Company.  Through 
our  training  he  was 
enabled  to  effect  a 
saving  of  25^  of  fuel  in 
his  plant.  His  salary 
was  raised  100$. 


Fireman  to  Chief 
Engineer 

Lewis  QuiMBY, 
Dallas,  Texas,  was  a 
fireman.  Through  our 
training  he  became 
Chief  Engineer  with 
the  Texas  Portland 
Cement  Co.,  at  more 
than  double  his  former 
salary. 


Becomes  Chief 
Engineer 

L.  C.  Jackson, 
Rockland,  Maine,  is 
Chief  Engineer  of  the 
Rockland  Electric 
Power  Station.  He 
writes  that  our  train- 
ing qualified  him  for 
the  position. 


Fireman  Becomes 
Chief  Engineer 

C.  V.  Gambs,  San 
Antonio,  Texas,  was  a 
fireman.  Through  our 
training  he  became 
Chief  Engineer  of  the 
Lone  Star  Brewing 
Company. 


.  State- 


1* 


Fireman  to  First= 
Class  Engineer 

F.  H.  Kimball, 
Boston,  Mass.,  was  a 
fireman.  Through 
our  training  he  secur- 
ed a  first-class  unlim- 
ited engineer's  license, 
more  than  doubled  his 
salary,  and  is  now 
Chief  Engineer  of  a 
6,000-horsepower  elec- 
tric station. 


Salary  Increased  p 
200  Per  Cent. 

J.  A.  Dorn,  Newark, 
N.  J.,  had  charge  of 
a  small  steam  plant. 
Through  our  training 
he  rose  to  the  position 
of  Chief  Engineer  of 
the  Grasselli  Chemical 
Company's  plant  at 
three  times  the  salary 
he  received  before. 


SEND  IN  THE  COUPON  TODAY 
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□  Roovers  Name  Plate  Machine 

%M\  THE   GREATEST   NICKEL- IN -THE -SLOT   MACHINE   EVER  ^ 


THE  GREATEST  NICKEL -IN -THE -SLOT  MACHINE  EVER 
INVENTED         j    j.    j,   BIGGEST   MONEY   MAKER  FOR 

TRACTION  PARKS 

Twenty-one  machines  at  the  PAN-AMERICAN  EXPOSITION  took  in  $1,584.00  in  one 
week  &  &  Four  machines  at  EARL'S  COURT,  LONDON,  took  in  12.000 
English   coins  in   4]4  days    ^  &    Receipts  elsewhere   in  the  same  generous 

proportions    j£  Height  of  machine,  ^Yz  feet;  weight,  135  lbs.;  floor  space  covered, 

14  inches  square.  Cost  less  than  $4.00  to  fill;  yields  an  average  of  $70.00  for  each  filling 
<£  Price  complete,    with  numbers,    ncluding  roll,  $153.00;   terms,  C.  O.  D. 

ROOVERS    MANUFACTURING  GOMPAINY 

V.\  London    Offices  :  \\r~  ±        j   c*.      m        >/     ■     ^ . . 

^  5  Warwick  Court,  High  Holborn  IO  West  23d  St.,  New  York  City 


Highest  Award 
Pan= American  Exposition 


MINIATURE  RAILWAYS 


FOR 


Street  Railway  Parks 

Operated  by  Steam.    Carries  24  Adults  or  36  Children 

—THEY    PAY  DIVIDENDS- 
LET  US  TELL  YOU  HOW  IT'S  DONE 


MINIATURE  RAILWAY  CO. 

CAGNEY  BROTHERS 
301  BROADWAY  NEW  YORK,  U.  S.  A. 


Why  noi  make  your  Park  self -supporiing? 


The  increased  summer  traffic  pro- 
duced by  your  park  will  be  almost 
clear  profit,  if  the  park  itself  is  not 
an  item  of  expense. 
The  Armitage-Herschell  Riding 
Galleries  and  Miniature  Railways 
are  excellent  sources  of  revenue  in 
themselves.  They  will  also  help  to 
draw  bigger  crowds  to  your  park. 
Let  us  send  you  full  particulars. 


ARMITAGE-HERSCHELL  CO., 


NORTH  TONAWANDA 
/NEW  YORK,  U.  S.  A. 
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Electric  Fountains 

A  SYMPHONY  IN  COLORS 
A/MD  CHANGING  DISPLAYS 

Always  novel,  pleasing  and  entertaining  to  all. 
Suitable  for  parks,  hotels  or  residences. 

We  make  a  miniature  fountain  especially  for  use  on  banquet 
tables  or  other  temporary  occasions. 

Write  for  Particulars  and  Prices 

Electric  Fountain  Company  of  America 

Real  Estate  Trust  Building,  PHILADELPHIA,  PA. 


The  Very  Latest  NOVELTY.  V  Thoroughly  Tested. 
£>/><•  Most  DURABLE.  CONVENIENT.  FINEST  FINISHED 
ATTRACTION    FOR.    RAILWAY  PAUKS^ 


HERSGHELl.  SPILLMAN  &  GO. 


lNQBT»  TOSAWAHOft, 
N.  f„  U.  S.  A, 


jjHIS  ILLUSTRATION  shows  one  of  the  most 
unique,  attractive  and  durable  Merry-go-rounds 
(Caroussels)  on  the  market.    A  great  attraction  for 
the   public   and   a   money-maker   for  the  owners. 

Before  Buying 

let  us  quote  you  prices  and  send  you 
one  of  our  new  illustrated  catalogues 

G*    r\CMT7CI    Office  and  Works,  3641  Germantown  Ave 
.  A.  DON  I  Z.CL  PHILADELPHIA,  PA.,  U.  S.  A. 


"AS  GOOD  AS  EVER  MADE" 

That's  how.  we  characterize  our  productions.  We  aim  to  make 
our 

RIDING  GALLERIES 

the  BEST  on  the  market,  and  are  always  on  the  alert  to  in-  i 
troduce  new  ideas  to  make  MORE  attractive  our  already  very^  ' 
attractive  apparatus.    We  have  added  to  bur  Riding  Galleries 

A  GRAND  MAGNIFIED  WHIRLING  PANORAMA 

that  has  proven  itself  a  wonderful  medium  through  which  great 
crowds  have  been  drawn  to 

RAILWAY  PARKS 

For  full  information  regarding  our  Riding  Galleries,  write, 

Gillie  Engine  &  Machine  Co.  ™D*: 
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ELECTRIC  LAUNCHES 


STORAGE  BATTERY  POWER 


FOR  PARKS  AND 

PLEASURE  RESORTS 


A  Paying  Investment 
and  Traffic  Promoters 

Safe,  Simple,  Reliable. 
No  Heat,  No  Smoke,  No 
Smell.  Fully  Guaranteed 

Will  run  from  50  to  125 
miles  on  one  charging, 
at  an  expense  of  about 
2  cents  per  mile. 

NEW  LIGHT-WEIGHT 
BATTERY 
REVISED  PRICES 

30- ft.  and  36-ft. 
Passenger  Launches 

both  new  and  second- 
hand, ready  for 
immediate  delivery 

— at  

Most  Favorable 
Prices 


42-FT.  LAUNCH,  Capacity  69  Adults,  BUILT  1901,  OMAHA  &  COUNCIL  BLUFFS  RY. — Duplicate  order  just  received 


THE  ELECTRIC  LAUNCH  CO.  171  "">""  «  Bayonne  City.  N.  J. 


Capl.  PAUL  B0YT0N 


SEA  LION  PARK 

CONEY  ISLAND,  N.  Y. 

Inventor,  Patentee  and  General  Agent  for  all  kinds  of 
High-Class  Amusement  Devices  J*  jt 

Sea  Lion  Park  (formerly  the  Chutes)  is  the  birthplace  of  all  great 
successful  Amusements  such  as:  "Shooting  the  Chutes,"  "The 
River"  or  "Old  Mill,"  "The  Flip-Flap  Railway"  or  "Loop  the 
Loop,"  etc.,  etc. 

New  plans  and  specifications  for  the  King  of  all 
Amusements  "Shooting  the  Chutes,"  now  ready 

We  will  have  ready  for  May  delivery  a  limiled  number  of  choice  Sea 
Lions.  You  can  get  nothing  more  attractive  for  any  park.  They  are 
easily  tamed  and  will  come  over  the  water  like  torpedo  boats  when 
called  by  their  keeper. 

Many  new  inventions  will  be  tried  out  in  Sea  Lion  Park  this  season_ 
When  you  want  anything  new  for  your  park  write  PAUL  BOYTON, 
Sea  Lion  Park,  Coney  Island,  N.  Y. 


MADE  OF  SEASONED  OAK 


3,  4  and  6  it.  lengths. 
Curved  Seats  arid  Backs 


WE  make  a  spe- 
cialty of  seat- 
ings  for  parks 
and  summer  thea- 
tres. Our  settees  are 
extra  strong,  durable 
and  comfortable. 
Will  last  for  years. 
4,500  in  use  at  Oma- 
ha Exposition.  6,000 
in  use  at  Buffalo  Ex- 
position. Write  for 
our  prices.  You  will 
find  them  cheap. 


McCORMICK  MFG.  CO., 


Des  Moines, 
Iowa 


GEORGE  KISSAM  &  CO., 

branch  offices  in  leading  cities. 


Largest  Street  Car  Advertising  Concern  in  the  World. 

We  are  prepared  to  negotiate  for  Long  Time  Leases  with  First  Class  Roads 
in  any  part  of  the  United  States. 

GENERAL.   OrPICES,    253   BROADWAY,   NEW  YORK. 


THE  INILES  CAR  and  MEG  €0. 

NIUES,  OHIO 

W.  C.  ALLISON,  Gen'l  Mgr.        GEO.  E.  PEATT,  Ass't  Gen'l  Mgr.  and  Oont'g  Agt. 
Manufacturers  of 

Electric,  Elevated,  suburban 
and  steam  Passenger  Cars 

Specifications  furnished  either  by  this  company  to  a  customer,  or  by 
the  customer  to  this  company  under  which  cars  are  to  be  constructed  will 
be  strictly  adhered  to,  and  contracts  once  made  will  be  honestly  and  faith- 
fully executed.  The  characer  and  quality  of  the  materials  specified  by 
either  party  to  a  contract  will  be  furnished,  and  no  inferior  quality  substituted 


JAMES  G.  CONNER  &  CO. 


SOLE  MANUFACTURERS 


"Battery  Black 

(TRADE       ^^{^f  MARK) 
IT  INSULATES  AND  PREVENTS  CORROSION 


PHILADELPHIA 


NEW  YORK 


BOSTON 


PITTSBURG 


\A/UPM  WDITIMP  Til  A  flVFRTI  QPRQ  intne  Street  Railway  Journal  you  will  confer  a  favor  \\ 
ff  Mull    W  III  I  lllU     I  U    Mill  Lll  I  IOLIiO  on  both  publisher  and  advertiser  by  mentioning  this  paper.  If 
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Complete  Equipment 
for  Electric  Railways 


Overhead  Ma- 
terial 

Trolley  Wire 

Rail  Bonds 


Gears  and )  u- s- 

-p..  .  /-Projectile 
FiniOnS        J  Company 


We  carry  a  complete 
line  of  everything 
pertaining  to  the 
operation,  mainte- 
nance or  equipment 
of  electric  railways 


Headlights 
Rattan  Car  Seat- 


ing 


Longi  tud  i  n  al 
Seating  Cars 


Union  Grease  for  Motors  and 
Car  Axles 

Fenders 

Brake  Shoes 
Trolley  Poles 


Peckham  Trucks 

Sterling  Insulating  Varnishes 

Armature  and  Field  Coils 

Fare  Registers 

Construction  Tools  of  every 
description. 


Write 
To -Day 

Western 

Electrical 

for 
Catalogs 
and 

Supply 

Company 

Prices 

ST.  LOUIS,  - 

-   -   -    U.  S.  A. 
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COMPRESSED  AIR  COMPANY 


.  . .  MANUFACTURERS    OF  . . . 


Air  Motors  lor  street  Railways 


This  illustration  shows  a  Compressed 
Air  Motor  Car  hauling  two  trail  cars  on 
North  Clark  Street,  Chicago. 

On  some  occasions  there  have  been 
as  many  as  300  people  carried  on  the 
three  cars  on  a  single  trip. 

Since  this  service  commenced — May 
31st,  1899 — there  have  been  no  in- 
terruptions or  breakdowns,  and  the 
service  has  proved  to  be  uniformly 
satisfactory  to  the  Railroad  Company 
and  the  public.  Motors  of  this  descrip- 
tion are  now  performing  the  entire 
street  railway  service  in  Rome, 
New  York. 


Locomotives  lor  suburban  Railways 


Cylinder,  13  in,  x  20  in* 

Total  weight,  55,000  lbs. 

Weight  on  drivers,  40,000 
lbs. 

Will  haul  150  tons  gross  load 
ten  miles  at  a  speed  of  40 
miles  per  hour. 

Drivers,  42  in.  diameter 


General  Offices,  24  State  Street,  New  York 
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THE  CONSOLIDATED  CAR  FENDER  CO. 


FACTORY 
PROVIDENCE,  R.  I. 


NEW  YORK  OFFICE 
39=41  CORTLA/MDT  STREET 


PARIS  OFFICE 
6  RUE  BOUDREAU 


MANUFACTURERS  OF 

THE  "PROVIDENCE"  CAR  FENDER 


THE  "MILLEN"  CAR  STEP  LIFTER 


THE  "CAMPBELL"  ROTARY  SNOW  BROOM 


THIS  CUT  SHOWS  CAR  EQUIPPED  WITH  A  PROVIDENCE  CAR  FENDER 


The  following  sixteen  pages  are  devoted  to  the  products  of  the  CONSOLIDATED 
CAR  FENDER  COMPANY.    It  will  interest  you  to  look  them  over.   ^  jt  & 
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THE  CONSOLIDATED  CAR  FENDER  CO 

/NEW  YORK  OFFICE 
providence,  r.  i.         39=41  CORTLA/NDT  STREET        6  fuje  'Ioudreau 


More  than  ten  thousand  (10,000)  Cars  in 
the  United   States  are  equipped  with  the 


PROVIDENCE"  FENDER 


FRONT  VIEW  OF  CAR  EQUIPPED  WITH  MODEL  "A"  CAR  FENDER 


Used  on  a  medium  high  car,  where  the  upper  crossbars  can  be  adjusted  to  a  position 
20  to  22  inches  above  the  track. 
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THE  CONSOLIDATED  CAR  FENDER  CO. 


FACTORY 
PROVIDENCE,  R.  I. 
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All  of  the- 


"PROVIDENCE"  FENDERS 

are  made  on  the  same  lines,  that  is  to  say,  Models  "A,"  "  B,"  "C"  and 
"D"  Fenders,  are  made  of  curved  steel  fingers,  tempered  to  a  point, 
where  they  will  bend  just  before  the  breaking  point  is  reached  


Rear  View  of  Car  equipped  with  Model  "A"  Fender,  showing 
fender  turned  up  to  and  fastened  to  the  Dash  Board.     .    .  . 
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All  fenders  and  parts  are  interchangeable,  and  the  fenders 
can  be  transferred  from  one  end  of  a  car  to  the  other, 
or  from  one  car  to  another,  in  less  than  one  minute 


CUT  SHOWING  CAR  EQUIPPED  AT  BOTH  ENDS 
WITH  A  MODEL  "A"  CAR  FENDER  
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Four  different  equipments  of  the  "Providence "  Fender 
are  made,  in  order  to  get  a  perfect  adjustment,  on 
cars  of  different  heights,  widths  and  lengths  «cMr 


Cut  showing  Model  "B"  Fender  attached  to  the  FRONT  END  of  a 
car.  Used  on  a  low  car,  where  the  Upper  Cross  Bar  can  be  adjusted 
to  a  position  1 5  to  18  inches  above  the  track  ^  & 
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When  it  is  necessary  to  pull  or  push  a  car,  the  fender  can  be  turned 
up  and  fastened  to  the  Dash  Board,  out  of  the  way.  When  so 
turned  up  they  do  not  extend  more  than  I2  inches  from  the  buffer 


CUT  SHOWING  REAR  END  OF  CAR  EQUIPPED 
WITH  A  MODEL  "B"  FENDER  
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A  Double  Equipment  consists  of  Two  Fenders, 

two  cushions,  and  two  sets  of  attachments, 

one  each  of  which  is  attached  to  each  end  of  a  car 


Cut  showing  car  equipped  at  FRONT  END,  with  Model  "B" 
Fender,  in  position  for  use,  and  at  REAR  END,  with  fender 
turned    up    and    fastened    to    the    dash    board    out   of    the  way 
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Our  new  Model  "  C  "  Fender  is  used  on  either  a  HIGH  or  LOW 
car,  and  is  considered  by  competent  Railroad  Managers  to  be 
the   best  Life  Saving  Device  ever  attached  to  an  Electric  Car 


CUT  SHOWING  CAR  EQUIPPED  AT  FRONT  END 
WITH  MODEL  "  C"  CAR  FENDER  
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A  Single  Car  Fender  Equipment  consists  of  One  Fender,  One 
Cushion,  and  Two  Sets  of  Attachments,  one  Set  of  Attachments 
being  placed  at  each  end  of  a  car,  and  the  fender  and  cushion  trans- 
ferred from  one  end  of  the  car  to  the  other,  at  the  ends  of  the  line. 


CUT  SHOWING  REAR  END  OF  CAR  EQUIPPED 
WITH  MODEL  "C"  CAR  FENDER  
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A  One  Knd  Car  Fender  Eauioment  consists  of  One  Fender. 
One  Cushion,  and  One  Set  of  Attachments,  all  of  which  are 
attached  to  one  end  of  a  car.     This  Equipment  is  used  where 
THE  SAME  END  OF  THE  CAR  runs  "  head  on  "  all  the  time 

I 

..  -  -..«> 


Cut    showing    Car   installed   with    a    full    Double    Equipment  of 
Model  WC"  Fender.     This  Fender  has  a  record  of  saving  100  per 
cent,  of  all  lives  placed  in  jeopardy  from  FRONT  END  accidents 
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Our  Model  "  D "  or  Interurban  Car  Fender  is  made  especially  for  large  Inter- 
urban  or  Suburban  Cars.  It  is  large  and  strong  enough  to  pick  up  a  horse 
and  carry  it  until  the  car  comes  to  a  standstill.  This  is  the  only  fender  ever 
attached  to  a  Suburban  or  Interurban  Car,  that  will  PICK  UP  the  object  struck 
when  the  car  is  running  at  a  high  rate  of  speed. 


CUT  SHOWING  FRONT  END  OF  CAR  INSTALLED 
WITH  MODEL  "D"  OR  INTERURBAN  FENDER  .  . 
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Our  Model  "  D  "  Car  Fender  has  been  thoroughly  tested,  in  practical  use,  and  has  many  times 
prevented  serious  accidents  by  picking  up  and  carrying  the  animal  struck  until  the  car  could 
be  stopped.  & 

Practically  all  danger  of  derailing  of  car  is  removed  when  the  car  is  equipped  with  this  fender. 


CUT  SHOWING  REAR  END  OF  LARGE  INTERURBAN  CAR, 
EQUIPPED  WITH  A  MODEL  "D"  CAR  FENDER  


STREET  RAILWAY  JOURNAL. 


43 


THE  CONSOLIDATED  CAR  FENDER  CO. 


FACTORY 
PROVIDENCE,  R.  I. 


NEW  YORK  OFFICE 
39=41  CORTLA/NDT  STREET 


PARIS  OFFICE 
6  RUE  BOUDREAU 


The  "Campbell"  Rotary  Snow  Broom,  owned  and  manufactured  by  the  CONSOLI- 
DATED CAR  FENDER  CO.,  has  been  thoroughly  tested  by  some  of  the  largest  Electric 
Roads  in  the  United  States. 

The  "Broom  Head"  is  made  in  sections  of  Malleable  Iron,  and  will  last  for  many  years,  in 
fact,  not  one  has  ever  yet  been  broken,  although  subjected  to  the  hardest  possible  usage. 

The  whole  expense  of  keeping  this  Rotary  Broom  in  repair  is  refitting  the  u  Head " 
with  rattan. 


This  cut  shows  a  Three-Quarter  View  of  the  **  Campbell  "  Rotary  Snow  Broom,  all  ready  to 
be  attached  to  the  axle  of  a  car.  • 

The  Malleable  Iron  sections  are  placed  about  four  inches  apart,  and  the  length  of  the  Broom 
is  determined  by  the  number  of  sections  used. 

THE  CONSOLIDATED  CAR  FENDER  CO.  will  furnish,  without  cost,  malleable  iron 
sections  to  replace  any  that  are  broken  when  in  actual  service  sweeping  snow  from  the  track. 
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This  is  a  lifting  device,  attached  to  the  under  side  of  a  car  and  connected  with 
both  platforms  of  the  same,  so  that  the  motorman  or  conductor,  by  lifting  up  a 
handle,  can  turn  up  the  long  step  of  an  open  car  and  fasten  it  up,  and  also  let  it 
down  again,  without  leaving  the  platform. 

It  has  been  the  custom  heretofore  to  fold  up  the  steps  by  hand  and  fasten 
them  with  a  hook  or  chain,  it  being  necessary  to  have  the  step  on  the  inside  of 
the  car,  that  is,  the  side  which  is  next  to  opposite  going  car,  folded  up  out  of  the 
way  so  as  to  give  more  space  between  two  passing  cars,  and  also  to  prevent 
passengers  from  entering  or  leaving  the  car  from  the  "off  side."  It  is  also  neces- 
ary  at  times,  when  passing  trucks  or  wagons  in  crowded  streets,  to  lift  up  the 
outside  steps  until  the  vehicle  or  obstacle  is  passed  and  then  lower  it  down  again. 
All  of  this  may  row  be  done  without  stopping  the  car  or  leaving  the  platform. 


THE  MLLETi"CAI^  STEP  JJFTEJ3L, 

OWNED    AND  COMTROILED  BY  THE 

=  CO(VjOLI  DATED  <2VRvJrE^DER_CO.«=a 

OT=i=IC_E_ 


TACTORY 
Tfeovl  OEM  CE."£2  f 


WITH   STEP    DOWN  = 


=  SlDE.     VIEW  = 


=  WITH    STEP    RAISED  = 


The  "  Millen  "  Car  Step  Lifter,  owned  and  manufactured  by  the  CONSOLIDATED 
CAR  FENDER  CO.,  was  designed  and  perfected  by  the  General  Master  Mechanic 
of  the  largest  Electric  Road  in  the  World. 

A  large  number  of  cars  on  said  Road  are  equipped  with  this  lifting  device, 
and  while  not  expensive  to  make,  it  saves  valuable  time,  of  both  the  motorman 
and  conductor,  in  being  able  to  operate  it,  at  either  end  of  the  car,  without 
leaving  the  platform. 
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LIST  OF 

ONE  HUNDRED  AND  FIFTY-EIGHT  ELECTRIC  ROADS 

USING 

THE  "PROVIDENCE"  CAR  FENDER 


Albany  Railway,  Albany,  N.  Y. 

Albany  &  Hudson  Railway  &  Power  Co.,  Hudson,  N.  Y. 
Allentown  &  Lehigh  Valley  Traction  Co.,  Allentown,  Pa. 
Alton  Railway  &  Illuminating  Co.,  Alton,  111. 
Altoona  &  Logan  Valley  Electric  Railway  Co.,  Altoona,  Pa. 
Amsterdam  Street  Railway  Co.,  Amsterdam,  N.  Y. 

Atlantic  Highlands,  Red  Bank  &  Long  Branch  Electric  Railway,  Red 

Bank,  N.  J. 
Auburn  City  Railway  Co.,  Auburn,  N.  Y. 
Auburn  Interurban  Electric  Railroad  Co.,  Syracuse,  N.  Y. 
Bellows  Falls  &  Sexton's  River  Railway  Co.,  Bellows  Falls,  Vt. 
Bennington  &  Hoosick  Valley  Railway  Co.,  Hoosick  Falls,  N.  Y. 
Bergen  Turnpike  Co.,  Jersey  City,  N.  J. 
Binghamton  Railroad  Co.,  Binghamton,  N.  Y. 
Bradford  Electric  Street  Railway  Co.,  Bradford,  Pa. 
Brantford  Street  Railway  Co.,  Brantford,  Ont. 
Bridgeport  Traction  Co.,  Bridgeport,  Conn. 
Berkshire  Street  Railway  Co.,  Pittsfield,  Mass. 
Cairo  Electric  Railway  Co.,  Cairo,  HI. 
Carbon  County  Electric  Railway  Co.,  Mauch  Chunk,  Pa. 
Central  Railway  &  Electric  Co.,  New  Britain,  Conn. 

Cincinnati,  Lawrenceburg  &  Aurora  Street  Railway  Co.,  Cincinnati,  O. 

Cincinnati  &  Hamilton  Electric  Railway  Co.,  Cincinnati,  O. 

Citizens'  Rapid  Transit  Railway  Co.,  Nashville,  Tenn. 

Citizens'  Street  Railway  Co.,  Fishkill-on-Hudson,  N.  Y. 

City  Electric  Railway  Co.,  Port  Huron,  Mich. 

City  Passenger  Railway  Co.,  Altoona,  Pa. 

City  Street  Car  Co.,  Staunton,  Va. 

Cleveland,  Berea,  Elyria  &  Oberlin  Railway  Co.,  Cleveland,  O. 

Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

Cleveland  City  Railway  Co.,  Cleveland,  O. 

Cleveland,  Painesville  &  Eastern  Railroad  Co.,  Cleveland,  O. 

Cleveland  &  Chagrin  Falls  Electric  Railway  Co.,  Cleveland,  O. 

Cleveland  &  Eastern  Railway  Co.,  Cleveland,  O. 

Columbus,  Buckeye  Lake  &  Newark  Railway  Co.,  Columbus,  O. 

Columbus,  Grove  City  &  Southwestern  Railway,  Columbus,  O. 

Columbus,  London  &  Springfield  Railway  Co.,  Columbus,  O. 

Connecticut  Lighting  &  Power  Co.,  Bridgeport,  Conn. 

Connecticut  Lighting  &  Power  Co.,  Norwalk,  Conn. 

Consolidated  Street  Railway  Co.,  Grand  Rapids,  Mich. 

Consolidated  Traction  Co.,  Jersey  City  and  Newark,  N.  J. 

Dayton,  Springfield  &  Urbana  Electric  Railway  Co.,  Dayton,  O. 

Dayton  &  Western  Railway  Co.,  Dayton,  O. 

Derby  Street  Railway  Co.,  Derby,  Conn. 

Des  Moines  City  Railway  Co.,  Des  Moines,  la. 

Electric  Construction  Co.,  Portsmouth,  Va. 

Electric  Construction  Co.,  Richmond,  Va. 

Elizabeth  City  Horse  Railroad  Co.,  Elizabethport,  N.  J. 

Elizabeth  City  Railroad  Co.,  Elizabeth,  N.  J. 

Fair  Haven  &  Westville  Railroad  Co.,  New  Haven,  Conn. 

Fall  River  Street  Railway  Co.,  Fall  River,  Mass. 

Farmington  Street  Railway  Co.,  Hartford,  Conn. 

Fitchburg  &  Leominster  Street  Railway  Co.,  Fitchburg,  Mass. 

Fonda,  Johnstown  &  Gloversville  Railroad  Co.,    Gloversville,  N.  Y. 

Fort  Wayne  Traction  Co.,  Fort  Wayne,  Ind. 

Greenwich  &  Schuylerville  Electric  Railway  Co.,  Greenwich,  N.  Y. 

Hartford  Street  Railway  Co.,  Hartford,  Conn. 

Hartford  &  West  Hartford  H.  Railroad  Co.,  Hartford,  Conn. 

Herkimer,  Mohawk,  Ilion  &  Frankfort  Electric  Ry.  Co.,  Mohawk,  N.  Y. 

Hornellsville  Electric  Railway  Co.,  Hornellsville,  N.  Y. 

Hull  Electric  Co.,  Hull,  Quebec. 

Indianapolis,  Greenwood  &  Franklin  T.  R.  Co.,  Greenwood,  Ind. 
Interstate  Consolidated  Street  Railway  Co.,  North  Attleboro,  Mass. 
Interurban  Construction  Co.,  Alliance,  O. 
Jackson  Street  Railway  Co.,  Jackson,  Mich. 

Jersey  City,  Hoboken  &  Paterson  Street  Ry.  Co.,  West  Hoboken,  N.  J. 

Lake  Ontario  &  Riverside  Railway  Co.,  Oswego,  N.  Y. 

Linwood  Street  Railway  Co.,  Whitinsville,  Mass. 

Lorain  &  Cleveland  Railway  Co.,  Cleveland,  O. 

Little  Miami  Traction  Co.,  Springfield,  O. 

Maple  Avenue  Railroad  Co.,  Elmira,  N.  Y. 

Meriden  Electric  Railroad  Co.,  Meriden,  Conn. 

Meriden,  Southington  &  Compounce  Tramway  Co.,  Meriden,  Conn. 
Metropolitan  Street  Railway  Co.,  New  York  City. 

Mauch  Chunk,  Lehighton  &  Slatington  St.  Ry.  Co.,  Mauch  Chunk,  Pa. 
Miamisburg  &  Germantown  Traction  Co.,  Miamisburg,  O. 
Middlesex  &  Somerset  Traction  Co.,  New  Brunswick,  N.  J. 
Middletown-Goshen  Traction  Co.,  Middlctown,  N.  Y. 
Montoursville  Passenger  Railway  Co.,  Montoursville,  Pa. 
Montoursville  Railway  Co.,  Montoursville,  Pa. 


Newburgh  Electric  Co.,  Newburgh,  N.  Y. 

New  Jersey  Electric  Railway  Co.,  Hoboken,  N.  J. 

New  Haven  &  Centerville  Street  Railway  Co.,  New  Haven,  Conn. 

New  Haven  Street  Railway  Co.,  New  Haven,  Conn. 

Niagara  Falls,  Westley  Park  &  Clifton  Tramway  Co.,  St.  Catharines,  Ont. 

Norfolk  Railway  &  Light  Co.,  Norfolk,  Va. 

Northern  Ohio  Traction  Co.,  Akron,  O. 

Northern  Texas  Traction  Co.,  El  Paso,  Tex. 

North  Hudson  County  Railway  Co.,  Hoboken,  N.  J. 

North  Jersey  Street  Railway  Co.,  Jersey  City,  N.  J. 

Norwalk  Tramway  Co.,  South  Norwalk,  Conn. 

Ohio  Central  Traction  Co.,  Galion,  O. 

Olympia  Light  &  Power  Co.,  Olympia,  Wash. 

Omaha  Street  Railway  Co.,  Omaha,  Neb. 

Omaha  &  Council  Bluffs  Railway  &  Bridge  Co.,  Council  Bluffs,  la. 

Orange  &  Passaic  Valley  Railway  Co.,  Orange,  N.  J. 

Ottawa  Street  Railway  Co.,  Ottawa,  Ont. 

Passaic  &  Newark  Electric  Traction  Co.,  Passaic,  N.  J. 

Paterson  Railway  Co.,  Paterson,  N.  J. 

Peekskill  Traction  Co.,  Peekskill,  N.  Y. 

Pennsylvania  &  Ohio  Railway  Co.,  Conneaut,  O. 

Pennsylvania  &  Ohio  Traction  Co.,  Ashtabula,  O. 

Perth  Amboy  Railroad  Co.,  Perth  Amboy,  N.  J. 

Plainfield  Street  Railway  Co.,  Plainfield,  N.  J. 

Port  Dalhousie,  St.  Catharines  &  Thorold  Electric  Street  Ry.  Co  ,  Ltd., 

St.  Catharines,  Ont. 
Port  Norfolk  Electric  Railway  Co.,  Portsmouth,  Va. 
Raritan  Traction  Co.,  Perth  Amboy,  N.  J, 
Richmond  &  Petersburg  Railway  Co.,  Richmond,  Va. 
Richmond  Traction  Co.,  Richmond,  Va. 
Richmond  Railway  &  Electric  Co.,  Richmond,  Va. 
Rutland  Street  Railway  Co.,  Rutland,  Vt. 
Rochester  &  Sodus  Bay  Railway  Co.,  Rochester,  N.  Y. 
Rochester  &  Suburban  Railway  Co.,  Rochester,  N.  Y. 
Sandusky  &  Interurban  Electric  Railway  Co.,  Sandusky,  O. 
Schenectady  Railway  Co.,  Schenectady,  N.  Y. 
South  Chicago  City  Railway  Co.,  South  Chicago,  111. 
Southern  Ohio  Traction  Co.,  Hamilton,  O. 
Springfield  Electric  Railway  Co.,  Springfield,  Vt. 
Staten  Island  Electric  Railroad  Co.,  New  Brighton,  N.  Y. 
Staten  Island  Midland  Railroad  Co.,  Stapleton,  N.  Y. 
St.  Louis  &  East  St.  Louis  Electric  Railway  Co.,  East  St.  Louis,  111. 
Suburban  Traction  Co.,  Orange,  N.  J. 
Superior  Rapid  Transit  Co.,  West  Superior,  Wis. 
Syracuse,  Lakeside  &  Baldwinsville  Railway  Co.,  Syracuse,  N.  Y. 
Syracuse  Rapid  Transit  Railway  Co.,  Syracuse,  N.  Y. 
Syracuse  &  East  Side  Railway  Co.,  Syracuse,  N.  Y. 
The  Toledo  &  Maumee  Valley  Railway  Co.,  Toledo,  O. 
Toledo,  Fostoria  &  Findlay  Railway  Co.,  Toledo,  O. 
Toledo  &  Western  Railway  Co.,  Toledo,  O. 
Toronto  Suburban  Railway,  Toronto,  Ont. 
Tri-City  Railway  Co.,  Davenport,  la. 
Troy  City  Railway  Co.,  Troy,  N.  Y. 
Utica  Belt  Line  Street  Railroad  Co.,  Utica,  N.  Y. 
Utica  &  Mohawk  Street  Railway  Co.,  Utica,  N.  Y. 
Union  Traction  Co.  of  Indiana,  Anderson,  Ind. 
Van  Brunt  Street  &  Erie  Basin  Railway  Co.,  Brooklyn,  N.  Y. 
Wabash  River  Traction  Co.,  Wabash,  Ind. 
Waterbury  Traction  Co.,  Waterbury,  Conn. 
Westhampton  Park  Railroad  Co.,  Richmond,  Va. 
Webster  &  Dudley  Street  Railway  Co.,  Webster,  Mass. 
Western  Ohio  Railway  Co.,  Lima,  O. 

Westfield  &  Elizabeth  Street  Railway  Co.,  Plainfield,  N.  J. 

West  Side  Street  Railway  Co.,  Elmira,  N.  Y. 

Winchester  Avenue  Street  Railway  Co.,  West  Haven,  Conn. 

Wisconsin  Construction  Co.,  Beloit,  Wis. 

Yonkers  Street  Railroad  Co.,  Yonkers,  N.  Y. 

Compania  de  Ferrocarriles  del  Distrito  Federal,  City  of  Mexico,  Mex. 
Compania  de  Transvias  de  Lerdo,  a  Torreon  Gomez  Palacio,  Durango, 
Mexico. 

Compania  de  Tramvias  Railway  Co.,  Durango,  Mex. 

Buenos  Aires  &  Belgrano  Tramway  Co.,  Buenos  Aires,  Argentina. 

Buenos  Aires  Electric  Tramway  Co.,  Buenos  Aires,  Argentina. 

Imperial  Electric  Supplies  Co.,  Ltd.,  London,  England. 

La  Capital  Tramways  Co.,  Buenos  Aires,  Argentina. 

Costa  Rica  Electric  Light  &  Transportation  Co.,  San  Jose,  Costa  Rica. 

Sao  Paulo  Railway,  Light  &  Power  Co.,  Sao  Paulo,  Brazil. 

Colombo  Tramway  Co.,  Colombo,  Ceylon. 

West  India  Electric  Co.,  Kingston,  Jamaica. 

Montreal  Street  Railway  Co.,  Montreal,  Canada. 

And  all  Electric  Roads  in  Lisbon,  Portugal. 
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We  have  endeavored,  in  this  1 6-page  advertisement,  to  show  our  friends,  who  are 
now  using  some  one  of  our  Life  Saving  Devices,  exclusively,  on  One  Hundred  and 
Fifty-eight  (158)  Electric  Roads,  that  we  are  alive  to  the  requirements  of  their  various 
Roads,  so  far  as  they  apply  to  the  attachments  for  Electric  Cars  manufactured  by  us. 

To  the  Managers  of  Electric  Roads  who  have  not  yet  equipped  their  cars  with  a 
real  Life  Saving  Device  we  respectfully  ask  the  following  questions  : 
Have  you  caught  on  to  the  fact  that  the  "  PROVIDENCE"  FENDER  is  a  fender 

and  the  fender  that  really  fends  ? 
Have  you  caught  on  to  the  fact  that  the  "PROVIDENCE"  FENDER  has  saved 

lives  in  the  past — thousands  of  them  ? 
Have  you  caught  on  to  the  fact  that  the  "  PROVIDENCE  "  FENDER  is  saving 

lives  this  very  day — many  of  them  ? 
Have  you  caught  on  to  the  fact  that  the  "PROVIDENCE"  FENDER  will  save 

lives  in  the  future — thousands  of  them  ? 
Have  you  caught  on  to  the  fact  that  many  of  the  brightest  Electric  and  Cable  Rail- 
road Managers  in  the  world  acknowledge  this  fact  by  equipping  their  cars  with 
the  "PROVIDENCE"  FENDER,  and  the  "PROVIDENCE"  FENDER  on/jy, 
and  will  not  allow  any  other  fender  used  on  their  cars  ? 
Have  you  caught  on  to  the  fact  that  by  preventing  accidents,  loss  of  life  and  conse- 
quent damages,  the  "  PROVIDENCE  "  FENDER  has  saved  for  the  Electric  and 
Cable  roads  using  it  hundreds  of  thousands  of  dollars,  which  hundreds  of  thous- 
ands of  dollars  have  been  available  for  dividends  for  stockholders,  and  permitted 
Railroad  Managers  to  make  a  far  better  showing  than  they  otherwise  could  have 
done  ? 

Have  you  caught  on  to  the  fact  that  95%  of  all  the  car  fenders  used  in  the  world, 
other  than  those  made  by  the  Electric  Roads  themselves,  are  "  PROVIDENCE  " 
FENDERS? 

Have  you  caught  on  to  the  fact  that  no  expense,  time,  money  or  material  is  ever 
allowed  to  stand  in  the  way  of  making  and  keeping  the  "  PROVIDENCE  "  FEN- 
DER what  it  always  has  been — immeasurably  ahead  of  any  other  so-called  fender 
in  the  world  ? 

Have  you  caught  on  to  the  fact  that  when  properly  used  with  full  equipment,  the 
"  PROVIDENCE  "  FENDER  has  saved  100%  of  the  lives  in  jeopardy  ? 

Have  you  caught  on  to  the  fact  that  Ten  Thousand  (10,000)  cars,  on  One  Hundred 
and  Fifty-Eight  (158)  Electric  and  Cable  Roads  in  the  United  States,  South 
America  and  Europe,  are  equipped  with  the  "  PROVIDENCE  "  FENDER  ? 

Have  you  caught  on  to  the  fact  that,  putting  aside  the  personal  responsibility  for 
human  lives — if  it  is  possible  for  the  moment  to  put  this  consideration  aside — as  a 
commercial  proposition,  as  a  money  maker,  or,  more  properly,  a  money  saver,  no 
Electric  or  Cable  Road  can  AFFORD  to  do  without  it? 
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The  cars  of  more  than  two  hundred  and  forty  electric  railways 

are  equipped  with 

CHRISTENSEN 
AIR  BRAKES 


The  results  are  : 
Quick  Stops, 
Perfect  Safety, 
Instantaneous  Release, 
Increased  Schedule  Speeds, 
Increased  Economy  in  Operation, 
and  Increased  Life  of  Oars, 
Wheels  and  Brake  Shoes. 


This  is  the  mo  cor  driven  air  compressor 
used  with  our  air  brake  equipment.  £Tote 
the  compact  design,  accurate  construc- 
tion, easy  accessibility  of  parts  and 
general  mechanical  construction.    ::  :: 


This  is  our  automatic  governor 
which  starts  and  stops  the  motor 
at  the  desired  minimum  and 
maximum  air  pressures.  It  is 
simple,  compact,  durable  and 
absolutely  reliable. 


More  than  6000  equipments  in  use. 


Christensen  EngineeringCo. 


Manufacturers  of  Air  Brakes 

Milwaukee 


New  York  OHlce:  135  Broadway. 

R.  W.  Blackwell  &  Co.,  London,  Brussels  and  Paris. 

Milwaukee  Cable  address:  "Ceco" 


Henry  Pels  ifc  Co.,  Berlin. 

London  Cable  address: 


London  Office  :  59  City  Road 
Edge  &  Edye,  Sydney 


Fanal litis  " 
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A  Prophecy 


There  will  be 


No  More 
Air  Brakes 

put  on  electric  cars  after  the 
Neal  Duplex  Brake  is  a  little 
better  understood  by  the 
street  railway  world 

Send  for  Catalogue 

UNITED  STATES  STEEE  CO. 

BRAKE  DEPARTMENT 
145  Oliver  Street,  Boston,  Mass. 


they  were  awarded' 

The  trblct  Medat^tParJ^  1900; 

We  jxuitdrelettrit  rfta^rtittery  \ 
of  "-^tte  hJgHest  order  only.": 

ft^tOCK  ELECTRIC  MFG.  CO.. 

V  CincirunMi,  0„  V»  5.  A.  ' 

28S  ■  .  ::-r~      ■  .  : 


DIRECT    CURRENT  RAILWAY 


IN 


NON-SPARKING 
HIGH  EFFICIENCY 
GREAT  DURABILITY 
UNEQUALED  SERVICE 

a*  in  & 

BEST  POSSIBLE 
COMMERCIAL  VALUE 

SEND  FOR  DESCRIPTIVE 
BULLETIN  No.  7102 


Sprague  Electric  Company 

GENERAL  OFFICES:    527-531  West  34th  Street,  NEW  YORK 

BRANCH  OFFICES: 

Chicago,  Fisher  Bldg.         Boston,  Weld  Bldg.        St.  Louis,  Security  Bldg.         Baltimore,  Maryland  Trust  Bldg. 
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The  Westinghouse  Machine  Co. 


Pittsburg  and  Chicago 


Has  designed,  and  built  during  the  last  year  a  number 
of  very  large  steam  engines  of  three  different 
types  for  driving  electric  generators* 


One  of  the  types  is  a  vertical  Westinghouse- 
Corliss,  two-cylinder,  cross-compound,  fitted  with 
Corliss  valves  on  the  low  pressure,  and  with  pop- 
pet valves  on  the  high  pressure  cylinder  for  super- 
heated steam.  These  engines  are  in  service  carry- 
ing a  heavy  and  fluctuating  railway  load. 


Westinghouse-Corltss  5,000  H.P.  Steam  Engine 


Also  manufacturers  Westinghouse  Junior,  Standard  and 
Compound  steam  engines,  and  engines  of  other  types ;  Steam 
Turbines,  Gas  Engines  and  Roney  Mechanical  Stokers* 

For  complete  information  regarding  these  machines  and 
equipments,  as  well  as  the  installation  of  the  steam  loop 
and  Holly  gravity  return  systems,  and  the  designing 

and  building  of  complete  power  plants  of 
every  description,  address 

Westinghouse,  Church,  Kerr  &  Co. 

New  York,  Boston,  Philadelphia—  E II gill GQVS— Pittsburg',  Chicago,  Detroit 
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Baldwin=Westinghouse 
Electric  Locomotives 

for  Railway 
Passenger  and 
i       Freight  Service 

Baldwin  Locomotive  Works       Westinghouse  Electric 


Philadelphia,  Pa. 


&  Mfg.  Co.,  Pittsburg,  Pa. 


Write  nearest  office  of  either  Company 


Westinghouse 

Railway  Motors 


Mechanically  Simple, 
Strong  and  of  Superior 
ConstructionThroughout 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  All  Large  Cities 
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Westinghouse  Circuit=Breakers 

For  Railway  Circuits 


* 
* 


Si 


Westinghouse  Type  "A'' 
Circuit  Breaker 


are  as  accurate  as  Ammeters  through- 
out their  entire  range  and  positive  in 
action. 

Numerous  competitive  trials  have 
established  these  facts  and  give  assur- 
ance of  the  safety  of  the  apparatus  they 
protect* 


The  illustrations  show  our  two  types  of  Direct-Current  Breaker,  each 
adapted  for  circuits  up  to  750  volts. 


The  Westinghouse  Type  "A"  Circuit 
Breaker  of  the  Adjustable  Jaw  Type  is  built  in 
capacities  of  15  to  2,000  amperes* 

The  Westinghouse  Type  "C"  Circuit 
Breaker  was  the  first  of  its  kind  upon  the  market* 
It  is  built  in  sizes  of  200  to  10,000  amperes* 

Write  for  illustrated  folders 


Westinghouse  Type  "C" 
Circuit  Breaker. 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  All  Large  Cities 
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Westinghouse 
Air  Brakes 

For  Traction  Service 

of  either  the  straight  or  automatic  type  are  manu- 
factured by 


th< 


Westinghouse 
Air  Brake  Co. 

Also  Axle  -  Driven 
and  Motor  -  Driven 
Air  Compressors; 
also  Air  Storage 
Equipments 


Westinghouse  Motor-Driven  Air  Compressor 


We  are  prepared  to  solve  any  engineering 
problem  that  Traction  Brake  Service  presents ♦ 


Standard  Traction  BrakeCo. 

26  Cortlandt  Street,  New  York 

Sales  Offices:  Boston,  53  State  St.;  Buffalo,  778  Ellicott  Square  Bldg.;  Chicago,  711  Rookery  ;  Cincinnati,  711 
News  Bldg.;  Pittsburg,  Wilmerding  Works  of  The  Westinghouse  Air  Brake  Co.;  St.  (  oui>.  American  Central  Bldg. 
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CROCKER-WHEELER  COMPANY 

Manufacturers  and  Electrical  Engineers 

Railway  Generators 

and 

Boosters 


Our  machines  are  carefully  designed,  the  best  materials  are  used  and  great  care  is  given  their  con- 
struction.    Characteristic  features  of  the  design  are: 

Generous  proportions  to  all  current-carrying  parts. 

Individual  adjustment  of  brush-holder  arms,  giving  perfect  electrical  balance. 
The  internally  flanged  frame,  giving  rigidity  and  protection  to  field  coils. 
The  parallel  movement  brush-holders,  maintaining  constant  radial  pressure. 
The  use  of  a  large  air  gap,  preventing  field  distortion  and  tendency  to  spark 
under  heavy  load. 

Buyers  of  electrical  railway  machinery  will  do  well  to  investigate  the  strong  points  of  our  apparatus 
which  have  rendered  our  installations  successful. 


Main  Office  and  Works,    -    AMPERE,  N.  J.,  U.  S.  A. 


Branch  Offices  in  All  Principal  Cities  cf  the  Wor'd. 


London  Representative, 


GENERAL  ELECTRIC  CO.  Ltd.  (1900),  67  Queen  Victoria  St. 
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THE 


GENERAL  ELECTRIC  COMPANY'S 

GENERATORS 


3,500  K.W.  Alternating  Current  Generator  Installed  for  New  York  Edison  Company 


For  General   Railway,  Lighting  and   Power  Work 


General  Office:  SCHENECTADY,  N.  Y. 

New  York  Office,  44  Broad  Street  Sales  Offices  in  all  large  cities 
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CONSTRUCTION  NOTES 


TUSCALOOSA,  ALA.— The  plan  for  building  an  electric  railway  between 
Tuscaloosa  and  Birmingham  is  again  being  revived.  North  River,  6  miles 
north  of  Tuscaloosa,  could  be  harnessed. 

OAKLAND,  CAL.— The  railroad  committee  of  the  City  Council  has  voted 
to  recommend  the  granting  of  a  number  of  franchises  for  connecting  links  in 
the  Oakland  Consolidated  Company's  system.  The  ne,v  pieces  of  road  covered 
by  the  franchises  include  on  Twelfth  Street  from  Broadway  to  Oak;  on  Shat- 
tuck  Avenue,  from  Forty-Seventh  Street  to  Telegraph  Avenue;  on  Adeline 
Street,  from  Berkeley  town  line  to  Emeryville  town  line;  on  Kirkham  Street, 
from  Twelfth  to  Thirteenth  Street;  thence  to  Center  and  along  Center  to 
Twelfth  Street.    The  franchises  are  for  forty  years. 

HARTFORD,  CONN.— A  meeting  of  those  interested  in  the  plan  to  build 
an  electric  railway  from  Hartford  to  Rockville,  Springfield  and  Broad  Brook 
was  held  in  Broad  Brook  a  few  days  ago,  but  nothing  official  was  given  out 
after  the  meeting.  However,  it  is  understood  that  Boston  financial  interests 
have  been  induced  to  become  interested  in  the  enterprise,  and  the  prospects 
for  building  the  road  are  now  said  to  be  very  bright.  H.  S.  Wells,  of 
Scantic,  and  John  T.  McKnight,  of  Ellington,  are  among  those  promoting 
the  new  road. 

JACKSONVILLE,  FLA.— The  City  Council  has  under  consideration  the 
applications  of  G.  W.  Shook,  D.  W.  Escridge  and  R.  R.  Robinson  for 
franchises  to  build  electric  railways  in  this  city.  The  plan  of  Mr.  Shook 
and  his  associates  is  to  build  a  line  within  the  city  limits,  but  Messrs. 
Escridge  and  Robinson  plan  to  build  to  Moncrief  Springs. 

CHICAGO,  ILL. — It  is  rumored  that  the  Northwestern  Elevated  Railroad 
will  extend  its  line  to  Ravenswood  next  year. 

GALESBURG,  ILL. — The  Secretary  of  State  has  granted  a  charter  to  the 
Galesburg  &  Kewanee  Electric  Railway  Company,  which  is,  as  previously 
stated,  to  construct  an  electric  railway  between  Galesburg  and  Kewanee. 
The  company  has  a  capitalization  of  $600,000.  The  incorporators  and  mem- 
bers of  the  first  board  of  directors  are:  H.  W.  Crane  and  W.  D.  Patty,  of 
Oneida;  S.  E.  Robb,  of  Kewanee;  A.  N.  Lindsay  and  F.  W.  Emery,  of 
Knoxville;  H.  C.  Lucas  and  William  D.  Godfrey,  of  Galesburg. 

MURPHYSBORO,  ILL.— Work  has  been  begun  on  the  new  electric  rail- 
way that  is  to  run  between  Murphysboro  and  Carbondale.  The  company 
will  also  have  a  belt  line  around  these  two  cities. 

CHICAGO,  ILL.— It  is  expected  that  the  Aurora,  Elgin  &  Chicago  Rail- 
way will  be  placed  in  operation  by  July  1.  There  will  be  a  train  between 
Chicago  and  Wheaton  every  half  hour,  the  running  time  being  forty-six 
minutes.  The  running  time  between  Aurora  and  Chicago  will  be  one  hour 
and  six  minutes. 

BROOKLYN,  ILL.— The  Venice,  Granite  City  &  St.  Louis  Electric  Rail- 
way has  purchased  a  direct  right  of  way  through  Brooklyn  to  East  St.  Louis, 
and  the  tracks  are  being  straightened  to  avoid  the  many  curves  and  railroad 
crossings.  The  new  route  will  make  a  difference  in  the  time  schedule  from 
the  junction  in  Venice  to  East  St.  Louis  of  nearly  twenty  minutes  on  each 
trip. 

FORT  WAYNE,  IND.-H.  P.  Eells,  E.  H.  Bourne  and  H.  P.  Mcintosh, 
Cleveland  bankers,  who  own  the  controlling  interest  in  the  Fort  Wayne  Trac- 
tion Company,  are  understood  to  be  offering  their  holdings  to  Eastern 
capitalists. 

ELKHART,  IND. — The  Michigan  Hydraulic  &  Electric  Company  has 
been  granted  a  franchise  by  the  City  Council.  The  plan  of  the  company  is 
to  build  an  electric  railway  from  Elkhart  to  Kalamazoo,  Mich.  The  ordinance 
calls  for  a  bend  of  $2,000  to  insure  the  beginning  of  work  within  six  months. 
The  road  must  be  completed  within  two  years.  The  life  of  the  franchise  has 
been  fixed  at  twenty-five  years. 

MOORESVILLE,  IND. — The  Charles  Finley  Smith  Company,  which  is 
building  an  electric  railway  from  Indianapolis  to  Martinsville,  has  a  large 
force  preparing  the  road  between  Mooresville  and  Martinsville.  Rails  have 
been  laid  1  mile  beyond  Mooresville  and  the  line  is  expected  to  be  in 
operation  in  a  few  months. 

KOKOMO,  IND.— The  Kokomo  Street  Railway  &  Traction  Company  has 
been  reorganized.  W.  P.  Stevens  and  other  Detroit  capitalists  have  retired 
from  the  company.  The  new  officers  chosen  are:  George  J.  Marott,  presi- 
dent; L.  J.  Kirkpatrick,  vice-president;  T.  C.  McReynolds,  secretary  and 
general  manager.    The  lines  in  the  city  are  being  double  tracked. 

RICHMOND,  IND.— The  Richmond  &  Northwestern  Traction  Company 
is  now  a  reality.  The  company  has  perfected  its  organization,  and  articles  of 
incorporation  were  filed  with  the  Secretary  of  State  on  May  26.  The  capital 
of  the  company  is  $50,000,  and  the  officers  are:  G.  M.  Hodges,  of  Dayton, 
Ohio,  president;  Thomas  Millikan,  of  New  Castle,  vice-president;  William 
Jessup,  of  Richmond,  secretary. 

ANDERSON,  IND.— The  Union  Traction  Company  is  acquiring  the  right 
of  way  for  its  proposed  line  between  Delphi  and  Logansport.  The  road  will 
parallel  the  Wabash  River  and  follow  the  old  canal  tow  path  for  a  considerable 
distance. 
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Wmid  States  Jitortp0£ 
and  tost  dpompng, 

59  CEDAR  STREET,  NEW  YORK 
*t*  »$*  *t* 

CAPITAL,  -  -  $2,000,000 
SURPLUS,  ■  ■  ■  2,750,000 


Trust  Department  acts  as  Executor,  Trustee, 
Administrator,  Guardian,  Transfer  Agent,  and 
in  all  Trust  Capacities. 

Banking  Department  receives  Deposits  subj'ect  to 
Check  or  on  Certificate.  Checks  pass  through 
New  York  Clearing  House.  Allows  Interest 
on  Deposits.  Acts  as  Fiscal  Agent  for  Munic- 
ipalities and  Corporations.  Pays  Coupons. 
Loans  on  Securities. 

Real  Estate  Department  takes  entire  charge  of 
Real  Estate,  Collecting  Rents,  Paying  Taxes 
and  Insurance,  Making  Repairs,  etc.  Com- 
petent Superintendent  and  Architect  in  charge. 

Foreign  Exchange  Department  has  Correspond- 
ents in  England  and  on  the  Continent.  Buys 
and  sells  Foreign  Exchange. 

Municipal  Bond  Department  prepares  and  certifies 
as  to  genuineness  of  municipal  bonds  for  the 
better  protection  of  such  securities.  Pays 
Coupons. 

Corporation  Bond  Department  undertakes  the 
preparation  of  corporation  bonds  for  which  the 
company  acts  as  Trustee.    Pays  Coupons. 


GEORGE  W.  Y  JUNG, 

President 
LUTHER  KOUNTZE, 

Vice-President 
JAMES  TIMPSON, 

2D  VIOK-PRESIDENT 

ARTHUR  TURNBULL. 

3D  \  ice  President 
CLARK  WILLIAMS, 

Treasurer 


OFFICERS 

WILLIAM  P.  ELLIOTT, 

Secretary 
EDWARD  T.  PERINU, 

Comptroller 
RICHARD  M.  HURD, 

asst.  Secretary 
CALVERT  BREWER, 

Asst  Treasurer 
ALEXANDER  PHILLIPS, 

Manager  Foreign  Dep't 


EXECUTIVE  COMMITTEE 

DUMONT  CLARKE 
CHARLES  D.  DICKEY  LUTHER  KOUNTZE 

CHARLES  R  HENDERSON  RICHARD  A.  McCURDY 
GUSTAV  E.  KISSEL  JAMES  TIMPSON 

GEORGE  W.  YOUNG 

DIRECTORS 

SAMUEL  D.  BABCOCK 


W.  H.  BALDWIN,  Jr. 
FREDERICK  O.  BARTON 
C.  LEUYARD  BLAIR 
DUMONT  CLARKE 
C.  C.  CUYLER 
CHARLES  D.  DICKEY 
WILLIAM  P.  DIXON 
ROBERT  A.  GRANNISS 
GEORGE  O.  HAVEN,  Jr. 
CHARLES  R.  HENDERSON 
GUSTAV  E.  KISSEL 
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LUTHER  KOUNTZE 
WILLIAM  B.  LEEDS 
CHARLTON  T.  LEWIS 
RICHARD  A  McCURDY 

robert  olyphant 
charles  m.  pratt 
mortimer  l.  schiff 
eben  b.  thomas 
james  timpson 
cornelius  vanderbilt 
gf:orge  w.  young 
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INDIANAPOLIS,  IND.— The  County  Commissioners  have  granted  a  new 
franchise  to  the  Indianapolis,  Shelbyville  &  Southeastern  Traction  Company. 
The  company  was  not  required  to  put  up  a  $1,000  guarantee,  as  the  construc- 
tion of  the  line  is  well  under  way. 

COLUMBUS,  IND.— The  Indianapolis,  Greenwood  &  Franklin  Interurban 
Railway  has  made  arrangements  to  extend  its  line  from  Franklin  through 
Edenburg  to  Columbus,  the  work  to  be  completed  this  year. 

IOLA,  KAN. — The  Chanute  &  Iola  Interurban  Electric  Railroad  has  been 
incorporated  to  build  an  electric  railway  from  Chanute  to  Iola  by  way  of 
Humboldt.  G.  IN.  Lindsay,  of  Chanute;  Frank  Hoblitt,  of  Lincoln,  and  L. 
L.  Northup,  of  Iola,  are  interested  in  the  company. 

LOUISVILLE,  KY.— The  entire  capital  stock  of  the  Louisville  &  Mount 
Washington  Electric  Railway  Company  has  been  subscribed,  and  the  an- 
nouncement is  made  that  plans  for  building  the  line  will  be  perfected  at 
once.  A.  B.  Rice,  William  Adams  and  B.  D.  Berry,  of  Cynthiana;  Y.  Alex- 
ander, of  Brooksville;  Charles  C.  Tennis,  of  Cincinnati;  John  J.  McHenry, 
Clint  McClarty,  P.  N.  Clarke,  L.  H.  McHenry,  of  Louisville,  are  among 
those  interested  in  the  company. 

LOUISVILLE,  KY. — The  Louisville,  Anchorage  &  Pewee  Valley  Railway 
Company  has  in  contemplation  the  extension  of  its  lines  from  Beard's  Sta- 
tion, the  present  terminus  of  its  lines,  to  Shelbyville,  a  distance  of  22  miles. 
The  company  has  ordered  a  survey  of  the  line,  and,  after  this  has  been  made, 
will  decide  whether  or  not  the  road  shall  be  built. 

DONALDS VI LLE,  LA.— M.  D.  Bringier  has  applied  to  the  Council  for  a 
franchise  to  operate  an  electric  railway  from  the  depot  of  the  Texas  &  Pacific 
Railway  through  the  town. 

LAWRENCE,  MASS.— The  Lawrence  &  Methuen  Street  Railway  Company 
has  petitioned  the  Selectmen  for  a  franchise  to  lay  tracks  on  Pelham  Street, 
and  to  operate  cars  to  Salem,  N.  H.  The  proposed  line  is  for  a  short  cut  to 
Canobie  Lake. 

WORCESTER,  MASS. — A  survey  has  been  made  for  the  proposed  electric 
railway  from  the  foot  of  Mount  Washusett  to  its  summit. 

DANVERS,  MASS.— The  Boston  &  Northern  Street  Railway  Company's 
power  plant,  being  erected  on  the  Cook  farm  in  Danversport,  is  expected  to 
be  completed  in  a  month.  It  will  be  a  large  plant  and  will  furnish  power 
for  the  Lawrence  and  Salem  branches. 

CHARLOTTE,  MICH.— A.  J.  White  and  C.  W.  Stewdell,  of  Battle  Creek, 
have  been  granted  a  franchise  for  the  construction  of  an  electric  railway 
through  Charlotte.  Work  must  be  begun  within  thirty  days  and  the  road 
must  be  in  operation  by  July  31,  1903. 

HANCOCK,  MICH.— The  Houghton  County  Street  Railway  Company  will 
lay  out  a  park  near  the  Tecumseh  mine  on  its  line  betwen  Hancock  and 
Calumet. 

NATCHEZ,  MISS.— The  Natchez  Electric  Street  Railway  Company  plans 
to  issue  $75,000  in  bonds  to  provide  funds  for  improvements.  The  company 
has  recently  completed  a  2-mile  extension  of  its  lines. 

KANSAS  CITY,  MO.— Surveys  have  been  made  for  the  Kansas  City, 
Forest  Hill  &  Swope  Park  Electric  Railway.  The  plan  of  the  company  is  to 
build  a  line  from  Forty-Seventh  Street  and  Troost  Avenue,  Kansas  <"ity,  to 
Swope  Park  via  Forest  Hill  Cemetery,  a  distance  of  about  5  miles.  En- 
trance to  Kansas  City  will  be  had  over  the  lines  of  the  Metropolitan  Street 
Railway  Company.  Homer  Reed  and  Joseph  J.  Heim,  of  Kansas  City,  are 
the  principal  promoters  of  the  new  road. 

MEXICO,  MO.— The  electric  railway  now  under  consideration  by  capi- 
talists which  will  run  from  Mexico  to  Paris  is  now  almost  a  certainty.  It  is 
proposed  to  run  cars  so  as  to  leave  Paris  soon  enough  in  the  morning  to 
stop  at  each  farm  and  gather  up  all  fruit,  vegetables  and  milk  and  connect 
with  the  Wabash  &  Chicago  and  Chicago  &  Alton  Railroads,  and  reach  the 
morning  market  in  St.  Louis.  In  the  afternoon  the  same  kind  of  cars  will 
run.  If  necessary  the  cars  will  contain  refrigerators.  The  electric  motors 
used  will  be  of  sufficient  power  to  haul  as  many  as  ten  cars  of  freight  at  a 
time.  This  will  place  all  farm  products  on  the  St.  Louis  market.  Cost  of 
construction  is  estimated  at  $300,000. 

EXETER,  N.  H.— Construction  work  on  the  Exeter  end  of  the  Exeter, 
Greenland  &  Portsmouth  Street  Railway  has  been  begun  by  H.  A.  Gowen  & 
Company,  of  Boston,  the  contractors  for  the  construction  of  the  road. 

CONCORD,  N.  H.— Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Manchester  &  Derry  Street  Railway  Company,  with 
a  capital  stock  of  $50,000.  The  length  of  the  proposed  road  will  be  9  miles, 
from  Lake  Massabesel,  Manchester,  to  the  Londonderry  town  line. 

DOVER,  N.  H.— The  Dover  &  Eliot  Street  Railway  Company  has  per- 
fected its  organization,  electing  the  following  officers:  Charles  A.  Hill, 
of  Augusta,  Maine,  president;  John  Kivel,  of  Portsmouth,  clerk;  Frank  a! 
Christe,  of  Portsmouth,  treasurer;  Nathaniel  C.  Hobbs,  Dennis  Cash,  Samuel 
Meserve,  Hon.  A.  Melvin  Foss,  of  Dover;  Governor  John  F.  Hill.  Hon. 
George  W.  Vickery  and  Charles  R.  Hall,  of  Augusta,  Maine,  directors.  The 
interests  promoting  this  line  are  also  interested  in  the  Dover,  Eliot  &  York 
Beach  Railway.  It  was  planned  to  begin  the  construction  of  this  line  during 
the  summer,  and  the  material  to  be  used  in  its  construction  had  been  ordered, 
but  delay  in  securing  official  grants  has  resulted  in  the  cancellation  of  the 
orders  for  material.  The  promoters  state  emphatically  that  the  plans  for 
building  this  line  have  not  been  abandoned,  as  had  been  reported,  but  that  the 
construction  of  the  line  will  not  be  begun  until  next  year. 
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NEW  YORK,  N.  Y. — The  resolution  of  Alderman  Harburger  making  it 
mandatory  on  the  surface  railroad  companies  to  place  cuspidors  in  all 
smoking  cars  has  been  approved  by  the  Board  of  Railroad  Commissioners. 

SYRACUSE,  N.  Y. — Louis  L.  Waters  has  applied  to  the  Common  Council 
for  a  franchise  for  a  street  railway  system  to  connect  with  the  Syracuse 
&  Suburban  Railway.  Three  lines  of  track  are  covered  in  the  application. 
The  principal  one  is  from  the  southwestern  boundary  to  the  center  of  the 
city,  and  with  the  Suburban  Line  constitutes  a  line  across  the  city  from  east 
to  west.  The  other  lines  of  track  are  short  and  will  form  a  common  center 
in  Montgomery,  East  Onondaga,  East  Fayette  and  South  State  Streets. 
There  is  considerable  opposition  to  the  franchise. 

BUFFALO,  N.  Y. — A  meeting  of  those  interested  in  the  proposed  Buffalo- 
Erie  Electric  Railway  was  held  at  Dunkirk  a  few  days  ago.  It  is  understood 
that  the  plans  for  building  the  line  were  gone  over  thoroughly,  but  nothing 
official  was  given  out  after  the  meeting.  S.  Fred  Nixon,  of  Westfield;  Will- 
iam J.  'Connors,  of  Buffalo;  Frederick  Greene,  of  Fredonia;  Daniel  F. 
Toomey,  of  Dunkirk,  are  interested. 

NEW  YORK,  N.  Y.— The  New  York  &  New  Jersey  Railroad  Company, 
which  is  to  complete  the  old  Hudson  River  Tunnel  from  Fifteenth  Street, 
Jersey  City,  to  Morton  Street,  New  York,  has  made  formal  application  to 
the  New  York  Rapid  Transit  Commissioners  for  a  franchise  for  the  New 
York  end  of  the  railroad.  The  application  has  been  referred  to  a  sub-com- 
mittee of  the  Rapid  Transit  Commission,  and  it  is  expected  that  they  will 
report  some  time  this  month.  The  tunnel,  as  is  well  known,  is  to  be  used 
for  electric  railway  purposes,  and  is  to  form  a  connecting  link  between  the 
lines  of  the  North  Jersey  Street  Railway  Company  and  Paterson  Street 
Railway  Company,  and  the  Bergen  Turnpike  Company,  on  the  New  Jersey 
side,  and  the  Metropolitan  Street  Railway  Company's  lines  on  the  New 
York  side.  The  cars  of  the  street  railway  companies  will  run  up  to  the 
tunnel  and  the  passengers  will  then  be  transferred  to  the  electric  ears  that 
will  operate  through  the  tunnel. 

PORT  CHESTER,  N.  Y. — The  New  York  &  Port  Chester  Railway  Com- 
pany, which  plans  to  build  a  four-track,  third-rail  electric  railway  from  the 
terminus  of  the  lines  of  the  New  York  Rapid  Transit  Railway  to  Port 
Chester,  has  been  granted  permission  to  build  through  Port  Chester. 

UPPER  SANDUSKY,  OHIO.— The  promoters  of  the  Bucyrus,  Upper 
Sandusky  &  Lima  Electric  Railway  are  figuring  with  C.  W.  Foot,  a  Cleve- 
land contractor,  relative  to  the  building  of  the  road. 

CLEVELAND,  OHIO.— George  T.  Bishop,  president  of  the  Northern 
Texas  Traction  Company,  states  that  the  road  will  be  opened  for  business 
about  June  10.  Several  very  fine  interurban  open  and  closed  cars  are  being 
built  for  the  company  by  the  G.  C.  Kuhlman  Car  Company,  of  Cleveland. 

CINCINNATI,  OHIO.— The  Miami  &  Erie  Canal  Transportation  Com- 
pany has  bought  the  business  and  equipment  of  the  Hamilton  Canal  Boat 
Company,  which  operates  twelve  canal  boats.  The  "electric  mule"  com- 
pany in  this  manner  secures  boats  and  gets  rid  of  a  competitor. 

CANTON,  OHIO.— The  Council  has  refused  to  grant  the  Stark  Railway 
Company  an  independent  entrance  into  Canton,  and  suggests  that  an  arbitra- 
tion committee  be  appointed  to  decide  on  terms  of  a  traffic  agreement 
between  the  company  and  the  Canton-Akron  Railway  Company  for  joint  use 
of  the  latter's  tracks.  The  Stark  Company  declines  to  make  traffic  arrange- 
ments, and  says  it  will  stop  its  cars  at  the  city  limits  if  not  other  entrance  is 
granted. 

SPRINGFIELD,  OHIO.— With  the  aid  of  275  men  and  IS  teams  M.  C.  Can- 
field,  of  the  Cleveland  Construction  Company,  put  in  a  night's  work  recently 
and  succeeded  in  completing  the  Springfield  &  Xenia  Road  through  several 
of  the  principal  streets  of  the  city  before  an  injunction  could  be  secured.  A 
portion  of  the  track  has  been  completed  for  a  year,  and  operations  have  been 
held  up  by  disgruntled  property  owners.  The  road  will  be  placed  in  oper- 
ation as  soon  as  possible. 

CINCINNATI,  OHIO.— The  Cincinnati  Traction  Company  had  delays 
on  several  of  its  lines  from  a  rather  unusual  cause  May  20.  An  enormous 
rainfall  caused  the  washing  down  of  several  steep  hillsides  over  the  streets 
and  tracks. 

HAMILTON,  OHIO.— Interests  identified  with  the  Southern  Ohio  Trac- 
tion Company  have  signified  their  intention  of  organizing  the  Cincinnati, 
Hamilton  &  Indiana  Traction  Company  to  build  an  electric  railway  to  Oxford 
and  College  Corner.  It  is  expected  that  the  road  will  be  completed  by 
Jan.  1,  1903. 

FOSTORIA,  OHIO.— Work  has  been  started  on  the  Ohio  Northwestern 
Electric  Railway,  which  is  to  run  from  Fostoria  to  Jerry  City,  to  connect 
with  the  Toledo,  Bowling  Green  &  Southern  Railway  for  Toledo. 

OREGON  CITY,  ORE. — The  County  Commissioners  have  granted  a  fran- 
chise to  the  Oregon  City  &  Suburban  Railway  Company  to  build  railroads, 
telephone,  -  telegraph  and  power  lines  upon  the  Abernethy  Road  and  the 
Oregon  City  and  Oswego  Road.  According  to  the  terms  of  the  franchise 
the  road  is  to  begin  at  the  intersection  of  an  extension  of  the  center  line  of 
Seventh  Street,  in  Oregon  City,  on  the  west  side  of  the  Willamette  River. 

PHILADELPHIA,  PA.— The  Philadelphia  &  West  Chester  Traction  Com- 
pany, lessee  of  the  Ardmore  &  Llanerch  Street  Railway  Company,  has  opened 
the  electric  railway  between  Ardmore  and  Llanerch.  New  cars  have  been 
constructed  for  the  service,  ihe  roadbed  is  laid  on  easy  curves  and  grades 
and  is  rock  ballasted  from  end  to  end.  The  highways  have  been  avoided  as 
far  as  possible  and  the  private  right  of  way  is  fenced  in  on  both  sides,  thus 
permitting  high-speed  service. 
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POTTSTOWN,  PA.— The  Pottstown  &  West  Chester  Electric  Railway 
Company,  27  miles,  is  about  to  commence  construction,  and  is  in  need  of 
56-lb.  or  58-lb.  T-rail.  The  comprny  is  planning  to  use  a  35-ft.  double-truck, 
semi-convertible  type  of  car,  equipped  with  air  brakes  and  whistles.  Address 
T.  P.  Turner,  general  manager,  629  Bourse  Building,  Philadelphia. 

PITTSBURGH,  PA. — The  Rapid  Transit  Commission  appointed  to  con- 
sider the  traction  question  and  the  necessary  remedies  for  solving  the  con- 
gested condition  in  this  city  has  appointed  Emil  Swensson,  C.  E.,  925  Frick 
Building,  consulting  engineer. 

BROWNSVILLE,  PA.— The  West  Brownsville  Junction  &  California 
Street  Railway  Company  has  been  incorporated,  with  a  capital  stock  of 
$24,000,  to  build  a  4-mile  electric  railway  here.  M.  V.  Winans,  of  Brownsville, 
is  president  of  the  company,  and  the  directors  of  the  company  are:  W.  H. 
Fisher,  George  M.'  Rathwell,  W.  A.  Eddison,  of  Brownsville;  Thomas  A. 
Axton,  of  West  Brownsville. 

WESTERLY,  R.  I.— The  Council  has  granted  the  Westerly  &  Hopkinton 
Railway  Company  a  franchise  for  the  construction  of  an  electric  railway 
through  Westerly. 

DICKSON,  TENN. — Plans  are  being  discussed  for  the  construction  of  an 
electric  railway  to  connect  Dickson,  Charlotte  and  Cumberland  Furnace. 
Harry  L.  Burns  and  W.  T.  Kanard,  of  Dickson,  are  interested  in  the  proposed 
line. 

CORSICANA,  TEX. — The  Corsicana  Transit  Company  is  making  the 
final  arrangements  for  constructing  its  proposed  line  here,  and  it  is  expected 
that  work  will  be  begun  by  June  15.  The  company  will  be  capitalized  at 
$75,000.  Allison  Templeton,  Stephen  Smith,  Aaron  Ferguson,  W.  F.  Little,  A. 
B.  M.  Long,  F.  N.  Stormant  and  R.  W.  Wortham  are  the  directors  of  the 
company. 

BEAUMONT,  TEX.— The  work  of  grading  on  the  Beaumont,  Port  Arthur 
&  Port  Neches  Electric  Railway  is  progressing  rapidly.  Eighteen  miles  of 
the  work  have  been  completed  and  the  graders  are  nearing  Port  Arthur.  The 
road  is  to  run  from  Beaumont  to  Port  Neches  and  Port  Arthur  with  several 
branch  lines,  one  being  to  the  oil  fields,  another  to  the  big  McFaddin  rice 
canal,  another  passing  Nederland,  and  possibly  others. 

WACO,  TEX. — The  Citizens'  Street  Railway  Company  has  in  contemplation 
the  extension  of  its  lines  to  .cast  Waco. 

WAXAHACIE,  TEX. — Surveys  are  now  being  made  for  the  proposed  elec- 
tric railway  from  Waxahacie  to  Ennis.  The  road  will  extend  through  Boyce 
and  Garrett.  This  is  the  line  in  which  A.  I.  Byars,  who  was  granted  a  fran- 
chise in  Waxahacie  last  February,  is  interested. 




NEWS  NOTES 


CHICAGO,  ILL. — The  consideration  of  street  railway  franchises  will  be 
made  a  special  order  of  business  by  the  Chicago  City  Council  on  June  11, 
and  the  street  railway  companies  are  invited  to  submit  propositions  at  that 
time. 

CHICAGO,  ILL. — Nearly  one  hundred  passengers  on  a  Northwestern 
Elevated  Railroad  train  were  thrown  into  a  panic  May  30  when  a  car  of  the 
train  was  discovered  to  be  on  fire.  The  blaze  was  quickly  extinguished  by  a 
chemical  engine. 

BOSTON,  MASS.— At  a  recent  hearing  on  the  Washington  Street  Subway, 
held  in  Boston,  before  the  legislative  committee  on  metropolitan  affairs,  the 
Boston  Elevated  Railway  Company  stated  its  willingness  to  have  arbitrated 
the  questions  of  rental  and  tenure  of  the  new  tunnel  by  the  Massachusetts 
Railroad  Commission,  and  gave  its  consent  to  municipal  ownership  of  the 
subway.  Mayor  Collins,  however,  remains  firm  in  his  position  that  twenty-five 
years  at  4%  per  cent  rental  is  the  limit  of  maximum  time  and  minimum  rate 
which  the  city  will  accept,  and  states  that  the  people  want  a  comprehensive 
plan  irrespective  of  the  cost,  with  four  tracks  if  necessary,  and  advises  that 
the  questions  of  tenure  and  rental  be  decided  at  the  State  House,  as  the  tax 
would  be,  leaving  the  engineering  questions  for  the  Railroad  Commission  or 
Transit  Board.  The  Elevated  Ccmpany  feels,  on  the  contrary,  that  a  two- 
track  subway  will  take  care  of  its  business  for  fifteen  years,  and  is  willing  to 
submit  to  a  referendum. 

BOSTON,  MASS.— Two  more  propositions  in  regard  to  the  Washington 
Street  Subway  in  Boston  were  made  on  May  27  before  the  sub-committee  on 
metropolitan  affairs  of  the  Legislature.  It  is  proposed  that  the  bill  shall 
provide  for  immediate  construction  by  the  city  of  a  two-track  subway,  but 
that  within  two  or  three  years  after  the  completion  of  the  tunnel  the  Boston 
Transit  Commission  shall  determine  whether  or  not  the  public  convenience 
requires  the  construction  of  a  second  subway  to  accommodate  two  more 
tracks;  whether  this  shall  be  in  the  form  of  a  lateral  extension  to  the  new 
subway  or  a  new  tunnel  above  or  below  it  is  left  to  the  judgment  of  the  board. 
This  plan  is  largely  that  of  the  Matthews  bill,  which  provided  for  the  con- 
struction of  a  deep  tunnel  to  contain  two  tracks  for  elevated  trains,  and  the 
building  of  a  second  tunnel  for  surface  cars  within  ten  years.  The  present 
plan  includes  an  appeal  from  the  Transit  Commission  in  case  there  is 
general  dissatisfaction  with  the  former  board's  decision.  The  second  im- 
portant new  compromise  suggested  in  the  committee  is  that  to  the  people  of 
Boston,  at  the  municipal  election,  shall  be  referred  the  two  questions  whether 
the  lease  of  the  new  subway  to  the  elevated  shall  be  for  twenty-five  years,  as 
desired  by  Mayor  Collins,  or  for  thirty  years,  as  desired  by  the  company, 'the 
rental  to  be  paid  to  be  decided  by  the  Railroad  Commission.  It  is  argued 
that  this  method  would  avoid  a  reference  of  the  franchise  principle  to  any 
board,  but  that  as  the  amount  of  the  rental  is  dependent  in  large  measure 
upon  the  length  of  the  lease,  there  can  be  no  objection  to  referring  it  to  the 
Railroad  Commission.  It  is  hoped  that  a  favorable  report  on  the  bill  will  be 
returned  this  week. 
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KANSAS  CITY,  MO.— The  Metropolitan  Street  Railway  Company  has 
abolished  all  passes.  Heretofore  the  company  has  issued  pass-books  con- 
taining one  hundred  tickets,  new  books  being  given  on  presentation  of 
stubs  of  the  old  book.  Employees  will  ride  on  punch  tickets,  instead  of  the 
pass-book  which  they  used  previous  to  the  new  order. 

KANSAS  CITY,  MO.— The  question  of  4-cent  fares  is  being  agitated  here. 
The  Mayor  wants  the  company  to  sell  six  tickets  for  25  cents  or  twenty-five 
for  $1. 

ST.  LOUIS,  MO.— The  chairman  of  the  City  Council  committee  on  rail- 
roads has  introduced  ordinances  in  the  Council  to  regulate  local  street  rail-" 
way  service.  The  measures  were  prepared  by  the  associate  City  Counselor, 
under  instructions  from  the  Mayor.  The  first  bill  establishes  a  certain  dis- 
trict where  the  speed  of  cars  is  limited  to  10  miles  an  hour.  In  other  parts 
of  the  city  the  limit  of  speed  is  15  miles  an  hour.  Intervals  between  cars 
in  the  central  district  are  fixed  at  three  minutes,  and  in  outer  territory  at  four 
minutes  for  daylight  service,  excepting  Sundays  and  holidays.  All  cars,  ex- 
cepting extras  to  particular  points,  must  run  to  the  end  of  the  lin^s,  and 
motormen  must  stop  for  all  passengers  when  signaled.  The  license  of  $25  for 
each  car  is  revoked  and  a  tax  of  1  mill  on  each  fare  substituted.  This  will 
give  the  city  an  annual  revenue  of  $130,000  in  lieu  of  $21,000  a  year  heretofore 
collected.  The  ordinances  also  create  the  office  of  City  Supervisor  of  Street 
Car  Service  and  fix  the  salary  at  $1,S00.  This  officer  is  to  see  that  the  com- 
panies comply  with  all  the  provisions  of  the  new  ordinances.  The  City 
Comptroller  is  also  empowered  to  provide  temporary  inspectors  at  $3  per  day 
to  assist  the  Supervisor.  The  ordinances  contain  clauses  requiring  all  street 
cars  to  be  equipped  with  safety  brakes. 

POUGHKEEPSIE,  N.  Y. — Thirty  persons  were  injured  in  a  head-on  col- 
lision between  an  open  car  of  the  New  Paltz  &  Poughkeepsie  Traction  Com- 
pany and  a  coupled  freight  and  passenger  car  near  Pratt's  Mills  on  May  30. 

NEW  YORK,  N.  Y.—  John  B.  McDonald,  contractor  for  the  Rapid  Transit 
Tunnel,  announced  Wednesday,  May  28,  that  tne  difficulties  between  the  iron- 
workers, who  are  members  of  the  Housesmiths'  and  Bridgemen's  Union, 
and  the  sub-contractors  of  the  Rapid  Transit  Railroad,  had  been  satisfactorily 
adjusted  at  a  conference  held  that  day.  As  a  result  of  this  conference  all  the 
ironworkers  on  the  Rapid  Transit  Railroad  went  to  work  on  Thursday,  May 
29,  under  an  agreement  lasting  until  May  1,  1903. 

PHILADELPHIA,  PA.— The  Philadelphia  Rapid  Transit  Company,  whose 
lease  of  the  Union  Traction  property  will  go  into  effect  July  1,  has  elected 
the  following  directors:  For  tour  years,  John  M.  Mack  and  Michael  Murphy; 
for  three  years,  William  L.  Elkins  and  P.  A.  B.  Widener;  for  two  years, 
J.  J.  Sullivan  fcnd  W.  H.  Shelmerdine;  for  one  year,  John  B.  Parsons  and 
George  D.  Widener.  Mr.  Parsons  has  been  elected  president;  George  D. 
Widener,  vice-president;  Charles  O.  Kruger,  secretary  and  treasurer,  and 
John  B.  Peddie,  assistant  secretary  and  treasurer.  * 

PITTSBURGH,  PA.— Judge  Shafer,  in  dismissing  the  bill  of  Alexander 
Demster  asking  that  the  United  Traction  Company  be  restrained  from  build- 
ing a  line  in  North  Versailles.  Township  over  a  road  along  which  the 
plaintiff  owns  property,  holds  that  townships  of  the  first-class  have  the  same 
control  over  their  streets  as  boroughs. 




FINANCIAL  NOTES 


MONTGOMERY,  ALA.— Richard  Tillis  and  W.  C.  O'Neal  are  reported  to 
have  secured  control  of  the  Montgomery  Street  Railway  through  the  pur- 
chase of  the  interests  of  J.  W.  Dimmick,  president  of  the  company. 

JACKSON,  MISS.— N.  F.  Thompson  &  Son,  of  Sheffield,  Ala.,  have  closed 
an  agreement  with  the  stockholders  of  the  Jackson  Electric  Light,  Power  & 
Street  Railway  Company  and  also  with  the  stockholders  of  the  gas  company, 
for  the  purchase  of  both  the  railway  and  gas  plant.  An  extension  of  5  miles 
to  the  railway  lines  is  contemplated,  while  improvements  will  be  made  in  the 
gas  plant. 

ST.  LOUIS,  MO.— A  mortgage  of  the  property  of  the  St.  Louis,  St. 
Charles  &  Western  Railway  Company,  securing  a  bond  issue  of  $600,000,  has 
been  filed  at  Clayton.  The  bonds  are  for  thirty  years,  bearing  5  per  cent 
interest,  and  were  issued  through  the  Colonial  Trust  Company,  of  St.  Louis. 
The  mortgage  covers  all  the  property  of  the  company  in  the  county,  in- 
cluding the  road  and  roadway  franchises,  contracts  with  the  St.  Louis 
Transit  Company  and  all  buildings  and  rolling  stock.  The  bond  issue  was 
authorized  at  a  meeting  of  the  executive  board  of  the  railroad  company  held 
at  the  company's  office  in  Wellston  Feb.  4  last.  The  money  is  to  be  used  in 
erecting  the  highway  bridge  across  the  Missouri  River  at  St.  Charles,  work 
on  which  is  to  be  begun  as  soon  as  the  stage  of  water  will  permit.  A  part  is 
to  be  used  in  equipping  the  road  with  better  facilities  for  handling  the  traffic. 
The  bonds  are  made  payable  at  the  office  of  the  Colonial  Trust  Company 
March  1,  1932. 

BIDDEFORD,  MAINE.— The  directors  of  the  Biddeford  &  Saco  Railroad 
Company,  in  compliance  with  a  stock  vote  of  last  fall,  have  decided  to 
issue  200  new  shares  of  stock,  increasing  the  capital  of  the  company  from 
$40,000  to  $50,000.  The  new  shares  will  be  offered  to  present  stockholders  in 
amount  proportionate  to  their  present  holdings. 

HANCOCK,  MICH.-Stone  &  Webster,  of  Bos  ton,  the  owners  of  the 
Houghton  County  Street  Railway,  have  purchased  the  Peninsula  Electric 
Light  &  Power  Company,  of  Houghton. 

DALLAS,  TEX.— The  North  Dallas  Circuit  Railway,  which  was  purchased 
at  foreclosure  sale  in  January,  1902,  by  P.  S.  du  Pont,  has  been  transferred 
to  the  Dallas  Consolidated  Electric  Street  Railway  Company. 
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ALBANY,  N.  Y.— The  report  of  the  Metropolitan  Street  Railway  Company 
for  the  quarter  ended  March  31,  just  made  to  the  State  Railroad  Commission, 
shows  phenomenal  results  in  operating  the  system,  in  that  its  operating  cost 
was  less  than  half  its  earnings  for  the  quarter,  and  with  the  taxes  on  all  its 
property  used  in  operating  the  road  and  on  earnings  and  capital  stock,  but 
4%  per  cent  above  half  the  earnings. 

1902  1901 

Gross  earnings   $3,415,388  $3,283,208 

Operating  expenses    1,636,805  1,681,403 

Other  income    126,933  203,676 

Fixed  charges    1,171,968  1,128,967 

Net  income  for  March  quarter   733,548  676,513 

Net  income  for  three  quarters  ended  March  31   2,548,712  2.764,683 

Operating  cost  per  cent  of  earnings   47.91  51.21 

Operating  cost  (including  all  taxes)  per  cent  of  earnings  54.55  57.27 
The  balance  sheet,  whose  total  is  $94,417,448,  has  a  profit  and  loss  surplus  of 
$5,342,451.  The  capital  is  $51,995,200,  the  funded  debt  $21,750,000,  the  bonds' 
proceeds  to  the  credit  of  the  Metropolitan  Street  Railway,  lessee  of  the  Third 
Avenue  Railroad,  construction  cost  $4,304,655,  and  the  bills  payable  $9,250,000. 

PITTSBURGH,  PA.— The  Philadelphia  Company  reports  earnings  as  fol- 
lows: 

April  1902  1901 

Gross  receipts   $1,114,509  $989,521 

Operating  expenses    615,639  435,418 

Earnings  from  operation    $498,870  $454,103 

Receipts  from  other  sources   101,433  29,821 

Gross  receipts    $600,304  $4S3,924 

Deductions  from  income    81,940  41,027 

Net  earnings    $518,363  $442,896 

Fixed  charges    324,425  264,254 

Surplus    $193,938  $178,641 

Gross  receipts,  four  months  $4,650,204  $4,116,321 

Operating  expenses    2,357,095  2,042,322 

Earnings  from  operation,  four  months  $2,293,109  $2,073,999 

Receipts  from  other  sources   693,737  292,232 

Gross  receipts   $2,986,846  $2,366,231 

Deductions  from  income    300,657  150,004 

Net  earnings   $2,686,189  $2,216,227 

Fixed  charges    1,421,111  1,056,529 

Surp!us   $1,265,078  $1,159,698 

AMONG  THE  MANUFACTURERS 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY  has  completed  the 
installation  of  the  storage  battery  station  for  the  Mahoning  Valley  Railway 
Company.  It  consists  of  264  cells  and  will  operate  the  Youngstown  system 
for  one  hour. 

THE  HUNTER  ILLUMINATED  CAR  SIGN  COMPANY,  of  Cincin- 
nati, Ohio,  reports  that  recently  it  received  an  order  for  520  of  its  well- 
known  changeable  illuminated  signs  from  Pittsburgh,  and  also  orders  for  225 
signs  for  the  City  of  Mexico. 

THE  UNIVERSAL  ELECTRIC  COMPANY  has  recently  been  incor- 
porated under  the  laws  of  the  State  of  New  Jersey,  with  a  capital  of  $10,000. 
This  company  will  manufacture  and  place  on  the  market  the  well-known  Shaw 
non-arching  lightning  arrester.  The  offices  of  this  company  are  at  115 
Broadway,  New  York.    H.  M.  Shaw  is  president  and  general  manager. 

WOODWORKING  MACHINERY  IN  RAILWAY  SHOPS.— The  mill 
of  the  Chicago,  Rock  Island  &  Pacific  Railroad  at  Horton,  Kansas,  which 
was  destroyed  by  fire  about  three  months  ago,  has  been  rebuilt  by  working  on 
it  night  and  day.  The  machinery  was  entirely  destroyed,  and  the  S.  A. 
Woods  Machine  Company  are  equipping  the  shop  with  a  full  line  of  its  ma- 
chines. 

THE  CHICAGO  PNEUMATIC  TOOL  COMPANY,  Chicago,  has  been 
awarded  contracts  for  three  of  its  large  "Franklin"  air  compressors  for  the 
Philadelphia  &  Reading  Railway;  two  compound  air  compressors  of  2000 
cu.  ft.  capacity  for  the  new  car  shops  of  the  New  York,  New  Haven  &  Hart- 
ford Railway,  at  Readville,  Massachusetts,  and  one  for  the  Atchison,  Topeka 
&  Santa  Fe  Railway. 

BOOK  TYPEWRITERS  FOR  ABROAD.— The  Elliott  &  Hatch  Book 
Typewriter  Company,  256  Broadway,  New  York  City,  has  within  the  last  few 
days  received  contracts  for  book  typewriting  machines  to  be  forwarded  to 
Germany  for  use  in  the  government  railway  offices,  to  the  Philippines,  for 
the  military  authorities,  and  to  Mexico  for  utilization  in  the  various  depart- 
ments of  the  government  of  the  Southern  republic.  The  company  also  re- 
ports receipt  of  substantial  orders  from  Canadian  sources  and  from  the 
Illinois  Central,  the  Michigan  Central  and  the  Pennsylvania  Railroad  com- 
panies. 
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THE  WHEEL  TRUING  BRAKE-SHOE  COMPANY,  Detroit,  Mich.,  has 
issued  a  very  handsome  reminder  of  the  work  it  did  last  winter  with  its  well- 
known  remedy  for  flat  wheels  and  long  flanges.  The  manner  in  which  it  is 
calling  the  attention  of  railway  managers  to  its  work  is  by  a  handsome  mail- 
ing card  containing  views  of  the  wheel  truing  brake-shoe,  and  in  a  few  state- 
ments of  what  it  can  do. 

THE  O.  &  C.  COMPANY  will,  after  June  1,  have  its  principal  offices  in 
the  Western  Union  Building,  Chicago,  and  its  New  York  office  in  the  new 
Engineering  Building,  114-118  Liberty  Street.  The  general  sales  department 
will  be  located  at  the  company's  shops  at  Chicago  Heights.  The  company 
will  operate  under  its  own  name  and  continue  to  manufacture  railway  spe- 
cialties, machinery,  pneumatic  tools,  etc. 

AMONG  THE  RECENT  ORDERS  secured  by  the  Apex  Equipment  Com- 
pany, of  New  York,  is  one  for  a  lccomotive  from  Fred  T.  Ley  &  Company,  of 
Springfield,  Mass.,  to  be  used  for  construction  work  at  Pittsfield,  Mass. 
Several  dump  cars  have  also  been  sold  to  the  Schenectady  Railway  Company. 
This  firm  can  supply  its  customers  with  anything  they  want  for  construction 
work,  as  well  as  all  kinds  of  second-hand  equipments. 

THE  BRAY  MANUFACTURING  COMPANY,  of  Newark,  N.  J.,  has 
been  incorporated  under  the  laws  of  the  State  of  New  Jersey.  This  company 
will  take  over  the  business  of  the  old  Bray  Manufacturing  Company  and 
manufacture  the  well-known  "B.  B."  adjustable  lifting  jack  for  street  cars, 
automobiles  and  carriage  purposes.  H.  M.  Shaw  is  secretary  and  treasurer  of 
the  new  company,  with  offices  at  115  Broadway,  New  York. 

THE  WALLACE  SUPPLY  COMPANY,  of  New  York  and  Chicago,  with 
London  offices  at  53  Victoria  Street,  S.  W.,  will  have  an  extensive  exhibit 
in  Agricultural  Hall  at  the  coming  convention  in  London  of  the  Inter- 
national Street  Railway  Association.  The  Wallace  Company's  space  will  be 
in  charge  of  John  Baynes,  M.  I.  Mech.  E.,  and  the  firm  will  represent  the 
McLaughlin  Car  Coupler  Company,  the  Cheswick  Manufacturing  Company 
and  the  Hale  &  Kilburn  Company. 

THE  NIAGARA  FALLS  ACETYLENE  GAS  MACHINE  COMPANY 
has  recently  received  some  good  reports  from  a  number  of  its  acetylene  head- 
lights which  were  sent  out  for  trial  some  months  ago.  Captain  R.  H.  Carter, 
the  inventor  of  this  headlight,  states  that  he  is  willing  to  guarantee  these 
lights  to  run  absolutely  without  attention  under  all  conditions  of  weather  and 
service.  He  is  willing  to  take  the  failure  of  all  other  acetylene  headlight  ex- 
perimenters on  his  shoulders  and  demonstrate  that  he  has  a  light  which 
works. 

THE  HAM  SAND  BOX  COMPANY,  of  Troy,  N.  Y.,  has  recently  shipped 
a  large  order  of  sand  boxes  to  the  Brooklyn  Rapid  Transit  Company.  This 
makes  a  total  of  2060  Ham  sand  boxes  now  in  use  on  this  system.  Among  other 
large  users  of  Ham  sand  boxes  are  the  Cleveland  City  Railway,  where  1168  are 
in  use,  and  the  Glasgow  Corporation  Tramways,  Glasgow,  Scotland,  where  a 
total  of  1804  are  in  service.  The  Electric  Tramway  &  Carriage  Works,  of 
Preston,  England,  has  placed  in  service  a  total  of  5100  Ham  sand  boxes. 
Besides  these  large  users,  the  Ham  sand  box  is  to  be  found  on  nearly  every 
electric  railway  in  this  country,  as  well  as  abroad. 

THE  BROWN  CAR  WHEEL  WORKS,  of  Buffalo,  N.  Y.,  are  making 
extensive  preparations  to  enter  the  street  railway  field.  Their  long  experience 
in  the  manufacture  of  wheels  for  steam  railroad  service  will  be  of  inestimable 
advantage  to  them,  as  electric  street  railways  are  fast  approaching  the 
standard  of  steam  roads  in  their  equipment.  The  modern  interurban  car  re- 
quires car  bodies,  trucks  and  wheels  as  heavy  as  that  in  use  on  many  steam 
roads.  These  facts  have  recently  set  many  manufacturers  who  have  been 
doing  business  exclusively  with  steam  roads  to  thinking  of  the  immense 
possibilities  there  are  in  the  electric  railway  field  for  the  extension  and  in- 
crease of  their  business. 

THE  HUNTER  AUTOMATIC  FENDER  COMPANY,  of  Cincinnati, 
Ohio,  has  been  awarded  the  contract  for  equipping  the  cars  of  the  St.  Louis 
Transit  Company  and  the  St.  Louis  &  Suburban  Railway  Company,  of  St. 
Louis,  Mo.,  with  2686  fenders.  The  City  Council  of  St.  Louis  recently  ap- 
pointed a  committee  to  investigate  the  various  types  of  fenders  in  use  in 
that  city,  and  to  report  tipon  some  improvement  in  the  safety  devices  formerly 
in  use.  The  Hunter  Automatic  Fender  Company  exhibited  its  fenders  in 
operation,  picking  up  dummies  from  the  track  and  being  thoroughly  tested 
as  to  its  efficiency  and  durability.  The  approval  of  the  committee  has  re- 
sulted in  the  order  above  mentioned. 

WALTER  A.  ZELNICKER,  of  St.  Louis,  is  manufacturing  a  line  of 
brooms  that  is  particularly  adapted  to  cleaning  street  railway  tracks.  These 
brooms  are  made  from  special  Japanese  fibre  and  rattan,  and  are  constructed 
in  such  a  compact  manner  that  they  are  practically  indestructible  in  ordinary 
service.  They  are  much  stronger  and  better  than  the  average  broom  placed 
on  the  market,  and,  as  they  are  impervious  to  water  and  will  not  curl  up  and 
get  lop-sided,  they  have  been  adopted  by  many  street  railway  companies,  and 
are  now  extensively  used  throughout  the  country.  The  handle  of  the  broom, 
if  so  desired,  may  be  fitted  with  a  forged  steel  chisel  to  enable  the  track 
cleaner  to  clear  out  the  dirt  which  collects  at  switches  and  frogs. 

THE  RAILWAY  &  ELECTRICAL  SUPPLY  COMPANY  has  been  in- 
corporated under  the  laws  of  the  State  of  New  York,  with  a  capital  stock  of 
$50,000.  This  company  will  take  over  the  stock,  orders  on  hand,  good  will 
and  business  of  L.  M.  Shaw  &  Company.  The  directors  of  the  new  com- 
pany are:  H.  M.  Shaw,  Edward  E.  Shaw,  George  C.  Moon,  Hon.  William 
J.  Patterson  and  Joseph  M.  Cronly.  H.  M.  Shaw  will  be  president  and 
general  manager  of  the  new  company.  Extensive  and  pleasant  offices  have 
been  fitted  up  in  the  same  building  in  which  the  old  company  was  located, 
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115  Broadway,  New  York.  The  new  company  will  handle  a  full  line  of  street 
railway,  lighting  and  telephone  supplies.  Many  of  the  specialties  handled  by 
this  concern  are  manufactured  by  the  company  itself. 

C.  J.  HARRINGTON,  New  York,  has  received  a  contract  for  250,000  ft. 
of  conduit  to  be  shipped  to  Seattle  for  Stone  &  Webster,  Boston,  Mass. 
This  is  a  heavy  order,  and  there  are  other  large  contracts  in  view.  This  firm, 
which  has  but  recently  taken  up  the  management  of  the  sales  for  the  Scran- 
ton  Fire  Brick  &  Conduit  Company,  Scranton,  Pa.,  is  doing  an  unusually 
large  business  in  this  line,  and  the  indications  are  chat  it  will  be  one  of  the 
largest  dealers  in  conduit  in  the  country.  The  inquiries  have  come  in  so  fast 
that  it  has  been  almost  impossible  to  give  them  the  proper  attention,  but  the 
concern  is  now  ready  to  furnish  conduit  very  promptly  and  at  low  prices. 
The  conduit,  it  is  reported,  has  been  tested  by  one  of  the  most  expert  electri- 
cal engineers  in  New  York,  and  pronounced  to  be  of  the  best  quality  that  he 
ever  saw. 

THE  LE  VALLEY  VITAE  CARBON  BRUSH  COMPANY,  of  New 
York,  is  now  shipping  its  well-known  carbon  brushes  in  large  quantities  to  all 
parts  of  the  world.  If  a  customer  once  uses  these  brushes  duplicate  orders 
are  almost  invariably  received.  The  firm's  customers  include  street  railway 
campanies,  the  large  motor  and  manufacturing  plants,  central  stations  and 
isolated  plants.  In  case  of  the  electrical  manufacturing  concerns  brushes  are 
bought  by  them  direct  and  furnished  with  their  dynamos  and  motors  to  the 
users  of  electrical  machinery.  Testimonial  letters  are  daily  received  ex- 
pressing great  satisfaction  by  users  of  the  Le  Valley  Vita;  brushes.  The 
points  of  advantage  claimed  by  this  company  for  its  brushes  are:  Absolutely 
no  sparking;  never  cut  the  commutator;  very  long  life,  commutators  last 
much  longer  with  these  brushes;  perfect  lubrication,  and  high  conductivity. 

THE  OLD  THIRD  AVENUE  EQUIPMENT,  which  is  now  being  re- 
placed by  the  standard  equipment  of  the  Metropolitan  Street  Railway  Com- 
pany, New  York,  is  fast  being  sold.  Giles  S.  Allison,  who  has  charge  of  the 
sales  of  the  entire  equipment,  reports  that  there  is  no  trouble  to  sell  the 
cars,  but  it  is  a  different  thing  to  get  them  delivered.  Most  of  the  railroads 
entering  Greater  New  York  have  all  the  business  they  can  attend  to,  and 
when  flat  cars  are  wanted  they  take  their  time  in  furnishing  them.  This 
occasions  unavoidable  delays.  Mr.  Allison  is  doing  all  in  his  power,  however, 
to  give  prompt  deliveries,  and  asks  his  customers  to  be  patient.  Complain- 
ing the  other  day  in  his  droll  way  at  the  importunities  of  the  purchasers,  he 
remarked:  "As  soon  as  a  car  is  sold  the  customer  expects  me  to  pick  it  up 
on  my  back  and  put  on  my  seven  league-boots  and  start  cross  country  to 
deliver  it." 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY,  Troy,  N.  Y.,  reports 
among  the  recent  orders  shipped  from  its  works  the  following:  Ten  single 
trucks  and  four  sets  of  double  trucks,  to  the  Binghamton  Railroad  Company, 
Binghamton,  N.  Y.;  twenty-four  sets  of  double  trucks  to  New  Orleans  City 
Railroad  Company,  New  Orleans,  La.,  especially  constructed  for  5-ft.  21/2-in. 
gage;  fourteen  sets  of  double  trucks  to  Lexington  &  Boston  Street  Railway 
Company,  Boston,  Mass.;  eight  single  trucks,  to  Augusta,  Hallowell  & 
Gardiner  Railroad  Company,  Augusta,  Maine;  ten  sets  of  double  trucks,  to 
the  Des  Moines  City  Railway  Company,  Des  Moines  la.  A  number  of 
double  and  single  trucks  have  also  been  shipped  to  the  Ottawa  Electric 
Railway  Company,  Ottawa,  Ont.  The  Taylor  Electric  Truck  Company  is  now 
able  to  turn  out  easily  thirty  trucks  a  week,  and  with  its  extensive  facilities 
this  amount  can  be  increased  considerably  when  special  orders  are  received. 

WESTINGHOUSE  MOTORS  UNDER  HARD  SERVICE  CONDI- 
TIONS.— -The  Boston  &  Montana  Consolidated  Copper  &  Silver  Mining 
Company  is  making  considerable  additions  to  the  electrical  equipment  of 
its  smelters  and  refineries  at  Great  Falls,  Mont.,  having  recently  purchased 
eleven  15-hp  and  three  40-hp  Westinghouse  500-volt,  shunt-wound,  direct-cur- 
rent motors.  About  four  years  ago  this  company  installed  a  number  of 
Westinghouse  ISO-volt  electrolytic  generators  and  at  the  same  time  put  in  a 
large  number  of  Westinghouse  and  other  motors  for  driving  ventilating 
fans  and  other  machinery  about  the  smelters.  Although  the  filters  are  filled 
with  sulphur  dust  and  are  extremely  dirty,  the  Westinghouse  motors  have 
given  excellent  satisfaction,  while  others  have  burned  out  repeatedly.  The 
Boston  &  Montana  Company  states  that  the  commutators  of  the  Westing- 
house motors  are  the  only  ones  which  are  sufficiently  insulated  between  bars 
to  prevent  bad  grounds. 

THE  IDEAL  TROLLEY  WHEEL  manufactured  by  the  Lumen  Bearing 
Company,  of  Buffalo,  N.  Y.,  is  meeting  with  successful  sales  all  over  the 
country.  This  wheel  is  constructed  on  mathematical  lines,  embodying  a 
maximum  of  strength  and  a  minimum  of  weight.  The  flanges  are  made  of 
dead  soft,  cold  rolled  and  pickled  steel,  strong  enough  to  resist  any 
usage  to  which  a  trolley  wheel  may  be  subjected,  yet  the  metal  is  not 
hard  enough  to  injure  the  trolley  wire.  The  contact  rings  are  made  of  pure 
lake  copper,  cast  and  hammered,  having  the  highest  conductivity.  Phis  is 
an  important  factor  in  the  mileage  which  the  wheel  gives.  The  flanges  and 
contact  ring  are  securely  held  together  by  Lumen  bronze.  The  bronze  is 
cast  around  the  flanges,  forming  the  strongest  possible  construction  for  a 
composite  trolley  wheel.  The  Ideal  trolley  wheel  is  equipped  with  graphite 
bushings,  and  is  adapted  to  fit  the  standard  harp.  The  Lumen  Bearing 
Company  is  also  doing  a  splendid  business  in  its  chief  products,  Lumen 
truck  bearings,  Alpha  check  plates,  Lotus  lining  metal  and  Lumen  motor 
bearings. 

THE  CHASE-SHAWMUT  COMPANY,  Boston,  reports  a  large  demand 
for  its  flexible  rail-bonds,  which  has  necessitated  an  extension  of  its  factory 
to  accommodate  the  orders  now  in  hand.  The  high  efficiency  and  economy 
of  this  bond  have  never  been  questioned,  the  only  adverse  criticism,  on  the 
part  of  some,  being  based  on  a  theory  that  a  copper  bond  soldered  to  a  rail 
would  not  maintain  good  and  enduring  contact.    Practical  experience,  how- 
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ever,  covering  a  period  of  several  years,  has  proved  conclusively  that  the 
methods  employed  by  the  C hase-Shawmut  Company  in  soldering  its  bonds 
to  the  rails  insures  a  perfect  and  enduring  contact,  which  would  seem  to  be 
limited  only  by  the  life  of  the  rails.  Recent  tests  have  been  made  of  bonds 
put  on  several  years  ago  which  show  them  to  be  in  rigid  contact  with  the 
rails,  with  no  deterioration  or  loss  in  conductivity.  The  electrical  engineers, 
who  appreciate  the  far-reaching  economic  importance  of  efficient  rail-bonding, 
have  not  been  slow  to  discover  the  merits  of  the  Chase-Shawmut  bond  is 
shown  by  the  rapidly  increasing  orders  which  the  company  is  receiving  for 
many  of  the  best  constructed  electric  railways  in  the  country. 

NEEMES  BROTHERS,  of  Troy,  N.  Y.,  report  the  following  installations 
of  their  well-known  grate  bars  in  street  railway  power  houses:  Thirteen  sets 
for  the  Coney  Island  &  Brooklyn  Railroad  Company,  Brooklyn,  N.  Y.;  six 
sets,  Denver  City  Tramway  Company,  Denver,  Col. ;  thirteen  sets,  Syracuse 
Rapid  Transit  Railway  Company,  Syracuse,  N.  Y.;  four  sets,  Marion  Street 
Railway  Company,  Marion,  Ohio;  one  set,  Connecticut  Railway  &  Lighting 
Company,  Waterbury,  Conn.;  three  sets,  Scranton  Railway  Company,  Scran- 
ton,  Pa.;  three  sets,  Elmira  Water,  Light  &  Railroad  Company,  Elmira,  N.  Y.; 
two  sets,  Pittsfield  Electric  Street  Railroad  Company,  Pittsfield,  Mass.  Be- 
sides these,  hundreds  of  installations  have  been  made  in  other  industries 
using  steam  power.  The  special  advantage  of  the  Neemes  patent  grates  are 
their  extreme  simplicity  and  durability.  They  are  ready  to  dump  and  clean 
and  retain  the  fuel  until  it  is  entirely  consumed  without  letting  small  particles 
of  coal  through  before  it  is  burned  to  ashes. 

THE  DOBB1E  FOUNDRY  &  MACHINE  COMPANY,  of  Niagara  Falls, 
N.  Y.,  has  recently  made  arrangement  with  the  Allston  Foundry  Company,  of 
Boston,  Mass.,  to  manufacture  and  sell  the  "Compo"  brake-shoe  in  a 
specified  territory.  This  territory  includes  New  York  State  east  as  far  as 
Syracuse,  and  the  western  part  of  Pennsylvania,  exclusive  of  the  Pittsburgh 
district.  This  territory  is  about  as  extensive  a  field  as  it  is  profitable  for  one 
foundry  to  handle  brake-shoes  in,  and  it  includes  a  very  fertile  field.  When 
the  through  roads  between  Buffalo  and  Syracuse  which  are  now  building  are 
placed  in  operation  the  territory  alloted  to  this  company  will  operate  as  many 
trolley  cars  as  any  section  of  equal  area  in  the  country.  The  Dobbie 
Foundry  &  Machine  Company  has  splendid  facilities  for  turning  out  this 
kind  of  work  expeditiously.  The  plant,  covering  considerably  over  an  acre  of 
floor  space,  is  equipped  with  all  the  modern  appliances  known  to  the  best 
foundry  practice.  This  fact,  together  with  the  well-known  qualities  of  the 
"Compo"  brake-shoe,  ought  to  secure  for  the  company  a  considerable  portion 
of  the  brake-shoe  business  in  the  company's  district. 

THE  NIAGARA  CAR  WHEEL  WORKS  RESUME.— When  the  Niagara 
Car  Wheel  Works  sold  out  its  business  to  the  American  Car  &  Foundry 
Company,  at  the  organization  of  the  latter,  they  reserved  the  right  of  enter- 
ing into  the  manufacture  of  car  wheels  independently  should  they  so  desire. 
Subsequently  they  leased  the  old  Lake  Shore  Railroad  shops  at  the  corner 
of  Larkin  and  Scott  Streets,  in  Buffalo,  and  again  launched  into  business  for 
themselves.  This  plant  is  peculiarly  well  adapted  for  foundry  purposes,  having 
large  floor  space,  giving  plenty  of  room  for  molds  and  blast  furnaces.  Ship- 
ping and  receiving  facilities  are  unexampled,  as  the  foundry  is  within  easy 
and  immediate  reach  of  almost  every  railroad  entering  Buffalo.  A  large 
number  of  the  employees  of  the  old  concern  have  gone  over  to  the  new  com- 
pany. Among  them  are  the  most  skilled  and  experienced  foundry  men  in  the 
country.  Although  it  was  the  intention  of  the  company  to  supply  car  wheels 
for  steam  road  service  only,  within  the  past  six  months  they  have  done  con- 
siderable work  for  electric  railways.  They  have  now  determined  to  push 
extensively  for  electric  railway  business,  and  are  prepared  to  bid  for  contracts 
for  supplying  entire  systems. 

THE  NEW  STERLING  REGISTER.— This  machine,  which  will  be  known 
as  the  "Sterling  No.  5,"  resembles  in  external  appearance  the  old  standard 
Meaker  register,  of  which  many  thousands  are  in  service.  In  form  and  size 
it  is  nearly  the  same,  being  about  9  ins.  square,  and,  another  g£>od  feature, 
the  inch-long  figures  in  both  trip  and  totalizer,  easily  readable  from  all  parts 
of  the  largest  car,  are  wisely  retained.  But  the  interior  mechanism  embodies 
so  many  improvements  as  to  be  almost  a  new  creation.  Every  element  in 
fare  recording  necessities  has  been  subjected  to  new  and  careful  study,  3nd  all 
needless  machinery  has  been  eliminated.  Complexity  and  multitude  of  parts 
have  thus  been  avoided.  Ingenuity,  guided  by  the  light  of  register  expe- 
rience, has  been  sought  to  simplify  and  strengthen,  to  secure  absolute 
accuracy  in  all  parts  and  such  a  perfect  adjustment  as  to  prevent  wear  and 
insure  smoothness  of  operation.  A  new  back  has  been  made  for  this 
register,  with  a  self-locking  device.  The  No.  5  has  been  tested  on  a  number 
of  roads,  which  have  promptly  placed  orders  for  it.  United  States  and 
foreign  patents  have  been  applied  for.  The  Sterling-Meaker  Company,  New- 
ark, N.  J.,  is  the  manufacturer,  and  will  supply  further  information  on 
request. 

FRED  M.  LOCKE,  of  Victor,  N.  Y.,  has  recently  turned  his  business  into 
a  stock  corporation  capitalized  at  $100,000.  The  new  plant  recently  erected, 
machinery,  stock  on  hand,  real  estate,  patents,  bank  account  and  all  assets 
have  been  turned  over  to  the  new  company.  Mr.  Locke  will  be  president  ol 
the  new  company,  and,  at  the  request  of  the  new  stockholders,  will  control 
a  majority  of  the  stock.  It  is  the  intention  of  Mr.  Locke  to  make  the  new 
company  a  co-operative  one.  Stock  will  be  sold  at  par  to  all  the  employees  of 
the  company  who  show  a  disposition  and  a  tendency  to  take  an  interest  in 
the  welfare  and  success  of  the  business.  Mr.  Locke  believes  that  if  his  em- 
ployees are  treated  fairly  better  service,  better  results  and  consequently 
bigger  dividends  can  be  paid.  The  new  plan  will  also  relieve  Mr.  Locke  of 
the  immense  responsibility  he  hag  had  on  his  shoulders  for  the  past  ten 
years  and  give  him  more  time  for  original  investigation  in  the  field  of  high 
potential  insulation.    It  is  the  intention  of  the  new  company  to  double  the 
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capacity  of  the  plant  during  the  summer.  Land  adjacent  to  the  present  plant 
has  already  been  purchased,  and  plans  are  being  drawn  for  the  building  of 
the  new  extension.  The  capacity  of  the  present  plant  is  30,(XJ0  insulators 
per  day.  In  doubling  the  capacity  the  new  company  will  be  able  to  keep 
a  large  stock  on  hand  for  immediate  shipments.  Heretofore  enough  orders 
have  always  been  on  hand  to  more  than  keep  the  plant  in  constant  oper- 
ation. 

THE  CONSOLIDATED  ENGINE  STOP  COMPANY,  of  New  York,  has 
made  arrangements  with  Drake  &  Gorham,  Ltd.,  titi  Victoria  Street,  London, 
England,  to  represent  it  in  England.  To  show  the  importance  which  promi- 
nent railway  engineers  attach  to  the  Monarch  engine-stop  and  speed-limit 
system  it  may  be  interesting  to  note  the  following  installations  where  this 
system  is  in  use:  Terre  Haute  Street  Railway  Company,  Terre  Haute,  Ind. ; 
Chippewa  Valley  Electric  Railway  Company,  Chippewa  Falls,  Wis.;  Charles- 
ton Consolidated  Railway,  Gas  &  Electric  Company,  Charleston,  S.  C. ;  Union 
Traction  Company,  Philadelphia,  Pa.;  Dayton,  Springfield  &  Urbana  Street 
Kailway  Company,  Medway,  Ohio;  Providence  &  Danielson  Street  Railway 
Company,  Providence,  R.  L;  Union  Railway  Company,  New  York,  N.  Y.; 
Troy  City  Railway  Company,  Troy,  N.  Y. ;  Albany  Street  Railway  Company, 
Albany,  N.  Y. ;  Lynn  &  Boston  Street  Kailway  Company,  Lynn,  Mass.; 
Brockton  Street  Railway  Company,  Brockton,  Quincy,  Montello,  Taunton, 
Mass.;  Brockton  &  Plymouth  Street  Railway  Company,  Plymouth,  Mass.; 
Boston  &  Northern  Street  Railway  Company,  Lawrence,  Mass.;  Boston 
Elevated  Railway  Company,  Boston,  Mass.;  Blue  Hill  Street  Railway  Com- 
pany, Canton,  Ohio;  Los  Angeles  Railway  Company,  Los  Angeles,  Cal. ; 
Denver  Tramway  Company,  Denver,  Col.;  West  Jersey  &  Seashore  Electric 
Railw  ay  Company,  Atlantic  City,  N.  J. ;  Houghton  County  Street  Railway 
Company,  Hancock,  Mich. ;  Templeton  Street  Kailway  Company,  East  Tem- 
pleton,  Mass. ;  Springfield  &  Eastern  Street  Kailway  Company,  Palmer, 
Mass.;  South  Middlesex  Street  Railway  Company,  South  Framingham,  Mass.; 
Lowell  &  Suburban  Street  Railway  Company,  Lowell,  Mass. 

THE  AMERICAN  CAR  SEAT  COMPANY,  of  Brooklyn,  N.  Y.,  is  pre- 
paring to  erect  an  extensive  plant  there.  Within  the  past  two  years  the 
business  of  this  concern  has  increased  to  such  an  extent  that  the  present 
factory  has  been  found  entirely  inadequate.  The  new  plant  will  occupy  an 
entire  city  block.  It  will  be  equipped  with  the  best  machinery  that  is  at 
present  known  to  the  art  for  the  manufacture  of  rattan  seating.  By  years  of 
experience  and  a  thorough  knowledge  of  this  line  of  work  this  company  has 
designed,  patented  and  manufactured  several  special  machines  for  its  own 
use.  Most  of  these  machines  are  labor-saving  devices  which  not  only  lessen 
the  cost  of  production,  but  turn  out  better,  stronger  and  more  uniform  goods 
than  could  possibly  be  produced  by  any  other  means,  'ihe  new  plant  will 
have  several  times  the  capacity  of  the  old.  The  company  will  then  be  able 
to  take  care  of  the  domestic  as  well  as  the  foreign  trade,  the  export  business 
of  the  firm  expanding  yearly,  it  has  established  agencies  and  has  repre- 
sentatives in  almost  every  country  in  Europe  and  the  Far  East,  and  will 
have  an  extensive  exhibit  in  London  at  the  coming  street  railway  convention 
there  in  the  latter  part  of  June  and  first  of  July.  The  British  Electric  Car 
Company  is  the  company's  representative  in  England,  and  will  have  charge 
of  this  exhibit  at  the  Agricultural  Hall.  This  company  manufactures  seating 
in  all  its  forms,  from  sheets  in  any  width,  length  or  size  to  the  finished  seats 
for  longitudinal  or  cross-seat  cars.  Only  uniformly  strong  and  substantial 
rattan  is  used.  After  the  rattan  is  woven  it  is  lined  with  thick  canvass,  thus 
making  the  finished  product  practically  indestructible  so  far  as  wear  and 
service  is  concerned.  From  the  close  business  connection  with  the  American 
Rattan  &  Reed  Manufacturing  Company,  one  of  the  largest  dealers  in  raw 
rattan  in  the  country,  the  American  Car  Seat  Company  secures  its  raw 
product  at  the  lowest  prices  possible.  This  fact,  together  with  a  new  plant, 
the  best  modern  machinery  and  labor-saving  devices  mentioned  above,  will 
enable  it  to  produce  seating  for  electric  railway  service  at  the  minimum  cost 
and  maximum  strength,  durability  and  service. 

W.  E.  BAKER  &  COMPANY.— The  following  announcement  has  been 
sent  out  to  those  interested  in  financial  and  other  ways  with  lighting  and 
railway  properties:  "We  take  pleasure  in  announcing  that  we  have  formed  a 
copartnership,  under  the  firm  name  of  W.  E.  Baker  &  Company,  170  Broad- 
way, N.  Y.,  for  the  purpose  of  carrying  on  a  general  engineering  business. 
We  are  prepared  to  furnish  plans  and  specifications  for  power  plants,  for 
electric  lighting  plants,  for  the  complete  equipment  of  electric  railways  and 
to  superintend  their  construction.  We  are  prepared  to  contract  for  the  con- 
struction of  complete  plants.  We  are  prepared  to  report  on  projected  prop- 
erties and  on  existing  properties,  and  to  suggest  and  design  improvements. 
We  will  undertake  the  periodical  examination  of  operating  reports  of  elec- 
tric railways  and  suggest  methods  for  increasing  the  net  earnings.  We  have 
special  information  and  facilities  for  designing  equipments  for  interurban 
third-rail  electric  railroads  and  the  equipment  of  existing  steam  railroads 
or  branches  with  the  third-rail  electric  system.  We  are  prepared  to  accept 
or  negotiate  approved  securities.  Mr.  Baker  has  had  a  railroad  experience 
extending  over  a  period  of  twenty-five  years.  Graduating  from  Lafayette 
College  in  1&77,  he  was  for  some  years  connected  with  the  early  surveys  of 
the  Northwestern  transcontinental  roads,  and  was  for  several  years  chief 
engineer  of  the  International  &  Great  Northern  Railroad,  of  Texas.  He  had 
charge  of  the  original  installation  of  electricity  on  the  West  End  Street  Rail- 
road, of  Boston,  now  the  Boston  Elevated,  the  Intramural  Railway  at  the 
World's  Fair  in  1893  (the  first  electric  railway  to  use  the  third  rail),  and  the 
Metropolitan  West  Side  Elevated  Railway,  of  Chicago,  the  first  permanent 
heavy  electric  railroad,'  and  has  lately  completed  designs  for  the  electrical 
equipment  of  the  Manhattan  Railway,  of  New  York.  Mr.  Bishop  graduated 
from  Harvard  in  1891,  and  has  been  connected  with  the  General  Electric  Com- 
pany in  the  commercial  and  executive  departments  for  a  number  of  years, 
both  at  its  works  in  Schenectady  and  at  its  New  York  and  Boston  offices! 
If  you  are  interested  in  any  work  we  are  prepared  to  undertake  we  trust  we 
may  be  of  service  to  you."  The  announcement  is  signed  by  the  two  members 
of  the  firm,  W.  E.  Baker  and  H.  R.  Bishop,  Jr. 
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A  few 
words  to 
our  readers 
regarding 
the  Street 
Railwag 
Journal's 
Advertising 
Department 


Advertisements  as  News 

In  the  "  Publishers'  Page  "  last  month,  especial  at- 
tention was  called  to  the  value  of  the  Street  Railway 
Journal's  Advertising  Department  as  the  standard 
buyers'  directory  of  the  electric  railway  and  tramway 
industry.  A  few  words  regarding  the  news  value  of 
these  piges  may  now  be  of  interest. 

Improved  apparatus  and  appliances  of  interest  to 
every  enterprising  street  railway  official  and  engineer  are 
constantly  being  placed  on  the  market.  The  manufact- 
urers know  that  the  Street  Railway  Journal  is  the 
medium  through  which  they  can  best  talk  to  their  possible 
customers.  In  fact,  it  is  almost  literally  true  that  every 
new  device  which  is  worth  the  serious  consideration  of  our 
readers  is  brought  to  their  attention  through  the  Journal's 
advertising  columns. 

Many  of  our  regular  advertisers  present  new  matter 
every  issue,  and  this,  coupled  with  the  constant  accession 
of  new  announcements,  makes  the  advertising  pages  not 
only  valuable,  but  interesting  as  well.  In  the  present 
issue,  for  example,  there  are  nearly  100  advertisements 
which  differ,  in  matter  or  form,  from  any  which  have 
heretofore  appeared  in  this  or  any  other  publication. 

No  company  can  reach  its  maximum  earning  power 
whose  equipment  is  not  that  which — cost  and  value  con- 
sidered— is  best  adapted  to  local  conditions  and  require- 
ments. To  purchase  wisely,  a  knowledge  is  necessary, 
not  only  of  the  various  types  of  apparatus  on  the  market, 
but  also  of  the  arguments  presented  by  manufacturers  for 
the  superiority  of  their  products.  This  knowledge  can 
best  be  obtained  from  the  advertising  pages  of  the  Street 
Railway  Journal.  It  is  believed  that  a  careful  perusal 
of  every  issue  will  contribute,  in  no  small  measure,  to 
economical  construction  and  successful  operation. 
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Directory  of  Street  Railway  Associations 


American  Street  Railway  Association. 

President,  H.  H.  Vreeland,  New  York. 
First  Vice-President,  C.  W.  Wason.  Cleveland,  O. 
Second  Vice-President,  E.  C  Foster,  Boston,  Mass. 
Third  Vice-President,  H.  M.  Sloan,  Chicago,  111. 
Secretary  and  Treasurer,  T.  C.  Penington,  2020  State 

St.,  Chicago,  111. 
Executive  Committee :    President,  Vice-Presidents 

and  Walton  H.  Holmes,  Kansas  City,  Mo  ;  John 

A.  Rigg,  Reading,  Pa  ;  D.  B.  Dyer,  Augusta,  Ga.; 

T.  J.  mcoll,  Rochester,  N.  Y.;  G.  W.  Dickinson, 

Seattle,  Wash. 

Chairman  Committee  on  Exhibits,  John  H.  Fry, 
12  Woodward  Ave.,  Detroit,  Mich. 

Next  meeting,  Detroit,  Mich.,  October  8,  9  and  10, 
1902. 

Street   Railway  Accountants'  Association  of 
America. 

President,  H.  C.  Mackay,  Milwaukee,  W  is. 
First  Vice-Piesident,  C.  L   S.  Tingley,  Philadel- 
phia, Pa. 

Second  Vice-President,  W.  B.  Longyear,  Brooklyn, 
N.  Y. 

Third  Vice-President,  S.  C.  Cooper,  Cincinnati.  O. 
Secretary  and  Treasurer,  W.  B.  Brockway,  New 
Orleans,  L,a. 

Executive  Committee:  W.  F.  Ham,  Washington, 
D.  C.J  F.  L.  Henry,  St.  Louis.  Mo.;  Irwin  t  ull— 
erton,  Detroit,  Mich.;  D.  D.  Bartlett,  Boston, 
Mass. 

Next  meeting,  Detroit,  Mich.,  Oct.,  1902. 

The  California  Street  Railway  Association. 

President,  Chas.  F.  Crocker,  San  Francisco. 
Vice-President,  S.  B.  McLenegan,  San  Francisco. 
Secretary  and  Treasurer,  J.  E.  Morris,  Oakland. 
Executive  Committee  :  E.  P.  Vining,  San  Francisco  ; 
F.  W.  Wood,  Los  Angeles  ;  L.  Wheeler,  Alameda. 


Connecticut  State  Street  Railway  Association. 

President,  H.  S.  Parmrlee,  New  Haven. 

Vice-President,  A.  M.  Young,  Waterbury. 

Secretary,  A.  E-  Pond,  New  Haven. 

Treasurer,  E.  S.  Goodrich,  Hartford. 

Executive  Committee  :  The  above  officers  and  A.  M. 

Young,  Waterbury;  C  S.  Treadway,  Bristol; 

K.  H.  Mathkr,  New  Britain. 

Next  annual  meeting,  November,  1902. 

The  Maine  Street  Railway  Association. 

President,  W.  R.  Wood,  Portland. 

Secretary  and  Treasurer,  E.  A.  Newman,  471  Con. 
gress  St.,  Portland. 

Executive  Committee:  William  R.  Wood,  Portland  ; 
Amos  F.  Gerald,  Waterville  j  J.  Manchester 
Haines,  Augusta  ;  G.  E.  Macomber,  Rockland. 


Massachusetts  Street  Railway  Association. 

Presideut.  Elwin  C.  Foster,  Lynn. 
First  Vice-President,  Edward  P.  Shaw,  Newbury- 
port. 

Second  Vice-President,  Francis  H.  Dewey,  Worces- 
ter. 

Secretary,  Charles  S.  Clark,  70  Kilby  St.,  Boston. 

Treasurer,  Fred  H.  Smith,  Quincy. 

Executive  Committee:  President, Vice-Presidents  and 
John  R.  Graham,  Quincy  ;  P.  F.  Sullivan, 
Lowell ;  H.  H.  Crapo,  New  Bedford  ;  William 
S.  Loomis,  Holyoke  ;  Robert  S.  Goff,  Fall  River, 
and  W.  W.  Sargent,  Fitchburg. 

Auditing  Committee  :  Horace  B.  Parker,  Newton  ; 
Geo.  W.  Cook,  Springfield. 

Monthly  meetings   second   Wednesday  of  each 
month  excepting  July  and  August. 
Next  annual  meeting  Sept.  10,  1902. 


Michigan  Interurban  and  Street  Railway 
Association. 

President,  J.  D.  Hawks,  Detroit. 
Vice-President,  W.  L.  Jenks,  Port  Huron. 
Secretary  and  Treasurer,  Benjamin  S.  Hanchbtt, 

Jr.,  Grand  Rapids. 
Executive  Committee :  Officers  of  the  Association 

and  Strathbarn  Hendrie  and  John  Winter, 

Detroit. 

Next  meeting  to  be  held  subject  to  call  of  president. 

New  England  Street  Railway  Club. 

President,  Edward  C.  Spring,  Newtonville,  Mass 
Vice-President,  E.  E.  Potter,  New  Bedford,  Mass. 
Vice-Presidents  for  States,  C.  A.  Bodwell,  Sanford, 

Me.  ;  H.  A.  Albin,  Concord,  N.  H.  ;  A.  J.  Crosby, 

Springfield,  Vt. ;  W.  D.  Wright,  Providence,  R.  I.  ; 

J.  S.  Thornton,  Putnam,  Conn. 
Secretary  and  Treasurer,  J.  H.  Neal,  of  the  Boston 

Elevated  Railway  Company,  101  Milk  St.,  Boston, 

Mass. 

Executive  Committee:  President,  Vice-Presidents, 
Secretary  and  Treasurer  and  H.  E-  Farrington, 
Chelsea,  Mass.;  E.  J.  Rauch,  Brockton,  Mass.  j 
A.  J.  Purinton,  Palmer,  Mass.  ;  W.  F.  Ellis, 
Boston,  Mass.  ;  F.  J.  stone,  Boston,  Mass. 

Finance  Committee  :  J.  F.  Wattles,  Boston,  Mass.; 
W  Pestell,  Worcester,  Mass  ;  Paul  Winsor, 
Boston,  Mass. 

Meetings  are  held  the  last  Thursday  of  every 
month  at  various  points  in  Mew  England. 

New  York  State  Street  Railway  Association. 

President,  G.  Tracy  Rogers,  Binghamton. 

First  Vice-President,  E.  G.  Connetie,  Syracuse. 

Second  Vice-President,  A.  B.  Colvin,  Glens  Falls. 

Secretary  and  Treasurer,  H.  A.  Robinson,  621 
Broadway,  New  York. 

Executive  Committee :  G.  Tracy  Rogers,  Bing- 
hamton ;  T.  J.  Nicholl,  Rochester ;  W.  Caryl 
Ely,  Buffalo ;  H.  H  Vreeland,  New  York  ;  J.  L. 
Greatsinger,  Brooklyn. 

Next  meeting  at  Caldwell  (Lake  George;,  N.  Y., 
September  9  and  10,  1902. 

Ohio  Street  Railway  Association. 

President,  S.  L.  Nelson,  Springfield. 

Vice-President,  John  F.  Flood,  Steubenville. 

Secretary  and  Treasurer,  Chas.  Currie,  Akron. 

Executive  Committee:  A.  A.  Anderson,  Youngs- 
town  ;  W.  A.  Lynch,  Canton. 
Next  annual  meeting,  June,  1902. 


Pennsylvania  State  Street  Railway  Association. 

President,  John  A.  Rigg,  Philadelphia. 

First  Vice-President,  E.  H.  Davis,  Williamsport. 

Second  Vice-President,  A.  L.  Johnson,  Allentown. 

Secretary,  S.  P.  Light,  Lebanon. 

Treasurer,  W.  H.  Lanius,  York. 

Executive  Committee :   The  President,  Secretary, 

Treasurer    and    B.    F.    Meyers,    Harrisburg ; 

William  B.  Given,  Lancaster. 


South    Western    Gas,    Electric    and  Street 
Railway  Association. 

President,  H  F.  MacGregor.  Houston,  Tex. 
First  Vice-President,  E.  H.  Jenkins,  San  Antonio, 
Tex. 

Second  Vice-President,  C.  F.  Yeager,  Laredo.  Tex. 
Third  Vice-President,  John  R.  Cullinane,  Denison, 
Tex. 

Secretary,  T.  H.  Stuart,  Waco,  Tex. 

Treasurer,  Thomas  D.  Miller,  Dallas,  Tex. 

Directors  :  The  above  and  J  F.  Strickland,  Wax 
ahachie,  Tex.  ;  E.  Dystrrud,  Monterey,  Mexico; 
J.  B.  Ward,  Beaumont,  Tex.;  F.  R.  Starr,  Gon- 
zales, Tex.;  A.  E.  Judge,  Tyler,  Tex.;  R.  B.  Baer, 
Galveston,  Tex. 


Tennessee  Street  Railway  Association. 
President,  C.  C  Howell,  Knoxville. 
Vice-President,  E.  J.  Jones,  Memphis. 

Toronto,  Canada,  Roadmasters'  Association. 

President,  E.  Whitaker,  Toronto. 
Vice-President,  George  A.  Greene,  Toronto. 
Secretary  and  Treasurer,  John  F.  Argue,  Room  52, 

Janes  Building,  King  and  Young  Sts..  Toronto. 
Executive  Committee  :  F.  M.  Blight,  D,  Kearney 

and  Louis  Wheeler. 

Executive  Committee  meets  the  first  of  each 
month. 

Virginia   Street   Railway    and  Electric 
Association. 
President,  R.  D.  Apperson,  Lynchburg. 
Vice-President,  E.  R.  Williams,  Richmond. 
Executive  Committee:    The  above    and  R.  L. 

Williams,  Norfolk,  and  E.  L.  Trafford. 

Union  Internationale  Permanente  de 
Tramways  (Brussels), 

President,  Leon  Janssen,  Gen.  Mgr.  Societe  dee 
Tramways  Breuxellois,  6,  Impasse  du  Pare, Brussels 

Vice-President,  Johannes  Rohl,  Mgr.  Strassenbahn- 
Gesellschaft  of  Hamburg. 

Secretary,  M.  t'Serstbvens,  6,  Impasse  du  Pare, 
Brussels. 

Treasurer,  F.  Nonnenberg,  Chief  Engineer  of  the 
Compagnie  des  Chemins  de  fer  Secondaires,  Brus- 
sels. 

Executive  Committee :  Officers  and  Messrs.  Broca, 
Paris ;   Gbron,    Cologne ;    Kessels,  Brussels 
Kohler,    Berlin;   Lavalard,    Paris;  Ziffer, 
Vienna. 

Next  meeting,  London,  July  1  to  4,  1902. 

Freie  Vereinigung  der  Strassenbahn-Betriebs- 
leiter  Rheinlands,  Westfalens  und  der 
Benachbarten  Bezirke  (Germany). 


Tramways  and  Light  Railway  Association 
(London,  England). 

President,  Sir  Charles  Rivers  Wilson,  G.  C. 

M.  G.,  C.  B.,  Dashwood  House,  London,  E.  C. 
Vice-President,  L.  A.  Athurley  Jones,  K.  C.,  M.  P., 

4  Paper  Buildings  Temple,  London. 
Secretary,  Ernest  Benedict,  M.  Inst.  C.  E.;  Clun 

House,  Surrey  Street,  Strand,  London,  W.  C. 

Verein  Deutscher  Strassenbahn  und  Kleinbahn- 
Verwaltungen  (Hamburg). 

President,  Johannes  Rohl,  Mgr.  Strassenbahn- 

Gesellschaft,  of  Hanover. 
Secretary  and   Treasurer,   Heinrich  Vellguth, 

Hamburg. 

Next  meeting  at  Diisseldorf,  September,  1902. 


Verein  fiir  die  Forderung  des  Local-  und 
Strassenbahnwesens  (Vienna,  Austria). 

(Office,  I  Elizabethstrasse  2.) 
President,  E.  A.  Ziffer,  Vienna. 
Vice-President,  W.  Hallama,  Vienna. 
Treasurer,  J.  M.  Wolfbaver,  Vienna. 
Secretary,  Dr.  Isador  Bing,  Vienna. 
Executive  Committee  :  S.  Von  Hahn,  A.  Mayer,  C. 

Schlenk,  R.  von  T.  stummer,  N.  Messing, 

Vienna. 

Association  holds  two  meetings  each  month  from 
October  to  May,  inclusive. 


Ibe  MULFORD  &  PETRY  COMPANY 

Street  Caor  Advertising  Contractors 


Will  be  pleased  to  submit  their  proposition 
for  advertising  space  in  ca*"s  of  electric  roads. 

Eastern  Offices,  St.  Paul  Bldg.,  NEW  YORK. 
Executive   "      Puritan  Bid?.,  DETROIT. 

Also  offices  at  Chicago.  Indianapolis,  Toledo,  etc. 


MOTOR  BEARINGS 

Electric  Caiv 

We  have  patterns  for  every  style  in  use  in  this  country  to-day,  thus  insuring  prompt  deliveries.    Send  for  our  quotations 

BRADY  BRASS  &OMLF>J±N 

200-208  Tfentla.  Street,  JEBSEY  OITT,  3ST.  J". 
BRASS  CASTINGS,  JOURNAL  BEARINGS,  TROLLEY  WHEELS,  BABBITT  METALS  AND  SOLDER 


"X)pummond's"t)etectivc  Agency  '•LS?RfJS 

railway  work  a  SPECIALTY    ^Vs>  Park  Row  and  Ann  St. ,  Nc 


Manager, 
Service 


New  York 
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E.  SAXTON 

Street  Railway  Contractor 

WASHINGTON,  D.  C. 

BUILDER  OF 

£ao£e  91ai!i/uatjO 
f)ffice :  123  G  Street  Northeast 


Long  Distance  Telephone, 
l*lain  1040,  Washington. 


READY  TO  LOAD 


DUMPING 


CLOSING 


DROMEDARY  MIXERS 


FOR  CONCRETE, 
MORTAR,  ETC. 


TRADE  MASK 


FISHER  #  SAXTON  CO. 

123  G  STREET  N.  E.,   WASHINGTON,  D.  C 


Ch&jrle*/*  E.  Du^tin  Company 

ELECTRICAL  AND  STEAM  MACHINERY. 


WE   ADVERTISE   ONLY   WHAT   WE  HAVE. 


FULLY  GUARANTEED  RAILWAY  GENERATORS. 

One  270  K.  W.  M.  P.  4  G.  E.  Generator,          -  -  500  volts 

Three  200  K.  W.  General  Electric  Generators,  -  500  volts 

Two  175  K.  W.  Edison  Bipolar  Generators,      -  -  500  volts 

Two  110  K.  W.  Eddy  Generators,      -  500  volts 

One  100  K.  W.  Walker  Generator,      -       -       -  -  500  volts 

Two  100  K.  W.  General  Electric  Generators,     -  -  500  volts 

One  100  K.  W.  Edison  Bipolar  Generator,         -  -  500  volts 

Two  80  K.  W.  Detro  t  Bipolar  Generators,        -  -  500  volts 

One  100  K.  W.  Mather  Generator,      -  500  volts 

Four  D62  Thompson-Houston  Generators,         -  -  500  volts 
Extra  Armatures  for  most  of  the  above  Machines. 

ALTERNATING  GENERATORS. 


One  150  K.  W.  Stanley,  1000-2000  volts, 
One  120  K.  W.  General  Electric,  1070-volt, 
Two  120  K.  W.  General  Electric,  2000-volt, 
One  100  K.  W.  General  Electric,  iu7o-volt, 
One  A60  General  Electric,  1100-volt, 
Two  A35  Thomson-Houston,  1100-volt, 


Two  phase 
Single  phase 
Single  phase 
Single  phase 
Single  phase 
Single  phase 


ENGINES. 

36  x  60  Hamilton-Corliss 

22  x  40  x  48  Harris-Corliss  Tandem  Compound 
22  x  48  Harris-Corliss 

18  x  48  Geo.  H.  Corliss 
16  x  42  Greene  18  x  42  Allis-Corliss 

15^  x  15  Armiugton  &  Sims 

13  x  12  Armiugton  &  Sims 

13  x  12  Buffalo  Forge,  brand  new 
12  x  20  x  12  Westinghouse  Compound 

14  x  23  x  20  McEweu  Tandem  Compound 

12  x  23  x  18  McEwen  Tandem  Compound 
10  x  18  x  20  Payne  Tandem  Compound,  with  Condenser 
]8  x  £6  Ball 

BOILERS. 

Three,  500  H.  P.  each,  Heine,  new 
One  250  H.  P.  Heine 

One  400  H.  P.  Babcock  &  Wilcox 

Two,  175  H.  P.  each,  Babcock  &  Wilcox 
One  110  H.  P.  Bibcock  &  Wilcox 

Two  350  H.  P.  National 

One  100  H.  P.  Horizontal  Tubular 

One  250  H.  P.  Abendroth  &  Root 


A  NUMBER  OF  SMALL  DIRECT  CONNECTED  LIGHTING  UNITS. 


All  Ready  for  Immediate  Delivery. 

.    .    .    WRITE   FOR  PRICES. 


II  Brofccdw&cy,  New  York. 
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LARGEST  STOCK  OF  ENGINES,  BOILERS, 
DYNAMOES  AND  GENERAL  MACHINERY. 
REBUILT  AND  GUARANTEED,    immediate  delivery 


ESaXTG-IDNTIES 


One  26  in.  by  48  in.  Greene  Auto- 
matic. 

One  i6>4  -  33  inch  by  36  inch 
Cross  Compound  Fitchburg. 

One  24  inch  by  48  inch  Puttnan 
Automatic. 

One  Twin  20  inch  by  42  inch 
Greene-Corliss. 

One  Twin  18  inch  by  32  inch  Buck- 
eye Automatic. 

One  Twin  16  inch  by  36  inch  Hewes 
&  Phillips  Corliss. 

One  20  inch  by  42  inch  Rickards 
Corliss. 

One  22  inch  by  32  inch  Watertown 
Slow  Speed  Automatic. 

One  16  inch  by  24  inch  Buckeye 
Automatic. 

One  15  in.  by  42  in.  Harris-Corliss. 

Two  15)4  inch  by  15  inch  Arming- 
ton  &  Sims. 

One  15  inch  by  18  inch  Beck  Auto- 
matic. 

Two  14^2  inch  by  18  inch  Beck 

Automatic. 
One    14  -  24    inch    by    14  inch 

Westinghouse  Compound. 


Two  12  inch  by  24  inch  Buckeye 
Automatic. 

Two  13  inch  by  12  inch  Ball  Auto- 
matic. 

One  12  inch  by  12  inch  New  York 
Safety  Automatic. 

Two  12  inch  by  18  inch  Russell 
Automatic. 

One  13  inch  by  12  inch  Fitch- 
burg Automatic. 

One  9%  inch  by  10  inch  Arming- 
ton  &  Sims. 

One  8  in.  by  12  in.  Ide  Automatic. 

One  6  inch  by  10  inch  Armington 
&  Sims. 

Two  85  H.  P.  Westinghouse  Com- 
pound. 

Three  75  H.P.  Westinghouse  Auto- 
matic. 

Two  10-18  inch  by  10  inch  West- 
inghouse Compound. 

Also  a  great  many  others,  all  types. 
Send  for  Special  List. 


One  300  H.  P  .  A.  &  R.  Water  Tube  Boiler, 

165  lbs.  steam  pressure. 
One  200  H.P. Vertical  Boiler,  150  lbs.  steam 

pressure. 

Two  100  H.P.  Babcock  &  Wilcox  Water 
Tube  Boilers,  150  lbs.  steam  pressure 

Two  100  H.P.  National  Water  Tube 
Boilers. 

One  75  H.  P.  Babcock  &  W  ilcox  Water 
Tube  Boiler. 

Five  66  inch  by  18  ft.  Horizontal  Return 
Tubular  Boilers,  125  lbs  steam  pressure. 

Three  66  inch  by  18  feet  Horizontal  Tubu- 
lar Boilers,  fitted  with  Hawley  Down 
Draft. 

Three  66  inch  by  16  feet  Horizontal  Tubu- 
lar Boilers,  125  lbs.  steam  pressure 

Two  66  inch  by  16  feet  Horizontal  Tubu 
lar  Boilers,  100  lbs.  steam  pressure. 

Four  54  inch  by  16  feet  Horizontal  Tubu- 
lar Boilers,  100  lbs.  steam  pressure. 

Two  48  inch  by  14  feet  Horizontal  Tubu- 
lar Boilers,  100  lbs.  steam  pressure. 


Several  full  Railway  and 
Electric  I/igliting  Equip- 
ments. 

Large  stock  of  Machine  Tools 
Also  a  large  assortment  of  new 
machinery  for  immediate  de- 
livery :  Lathes,  Planers,  Shapers, 
Drill  Presses,  Milling  Machines, 
Uynamoes,  Motors,  Gas  and  Gaso- 
line Engines,  Steam  and  Centri- 
fugal Pumps. 

Contractors'  and  General 
Supplies. 

Write  for  special  catalogue 
and  prices. 


FRANK  TOOMEY,  127-131  N.  Third  St.,  Phila. 


Long  Distance  'phone,  261-262. 


TROLLEY  TIES  AND  POLES 

PROMPT  SHIPMENTS 


Cross  Arms,   Brackets  and  Pins 


H.  H.  MAUS  &  CO. 

420  Walnut  St.,  PHILADELPHIA  PA. 


WANTED. 

Two  75  K.W.  i25=volt  Cum- 
pound  Wound  Generators. 

F.  M.  HICKS, 
285  Dearborn  St.,  Chicago. 


WANTED 

For    Immediate  Delivery. 

12-A  equipments  complete. 
G.  E.  52  equipments,  complete. 
200-500  K  W.  railway  generators. 
Type  K  and  K-2  controllers. 

Address,  "  R.  Ft.,"  care  of  Street  Railway 
Journal. 


WANTED. 

Two  interurban  combina- 
tion freight  and  passenger 
coaches  about  thirty-eight 
feet  long,  with  two  50  H.  P. 
motors  and  two  controllers  ; 
also  two  open  trailers. 


Deltalb,  Sycamore  Electric  Co., 

DEKALB,  ILL. 

FOR  SALE  CHEAP. 

Any  part  of  fourteen  hun- 
dred feet  of  steel  elevated 
railway  structure,  in  first- 
class  condition,  suitable  for 
permanent  street  railway 
bridges.  Full  particulars, 
with  blue  print,  furnished 
on  application. 

SIOUX  CITY  TRACTION  CO., 
SIOUX  CITY,  IOWA. 

Iron  Poles  For  Sale 

We  have  for  immediate 
delivery,  at  3^2  cents  per  lb., 
400  tubular  iron  poles,  stand 
ard  3,  4  and  5  inch  sections, 
approximate  weight  370  lbs. 
each,  f.o.b.  Jersey  City. 

Wendell  &  MacDuffie 

26  Cortlandt  Street,   -  New  York 


VOUNG  man,  sober,  industrious,  is 
*  desirous  of  obtaining  a  position  as 
manager  or  master  mechanic  of  electrical 
railway.  Have  had  ten  years'  practical 
experience  and  at  present  hold  a  position 
of  trust  and  responsibility  with  a  large 
corporation.  Understand  thoroughly  the 
various  requirements,  electrical  and 
mechanical,  of  street  railway  operation, 
and  am  well  versed  in  transportation 
end  of  the  work.  Address  "  E.  H.," 
care  of  Street  R  ailway  Journal,  New 
York. 


A  GRADUATE  engineer  with  over  10 
years'  experience  building,  operating 
and  managing  electric  railroads  and 
power  plants,  familiar  with  modern 
alternating  current  practice,  now  in 
charge  of  7,000  horse  power  plant,  is  open 
for  engagement.  New  construction  pre- 
ferred or  absolute  charge  of  existing 
plant.  Address  "  L.  C.  F  ,"  care  Street 
Railway  Journal,  New  York. 


\\f ANTED  —  Position  as  Manager  or 
"  Superintendent  of  Hlectric  Rail 
Road,  by  a  man  who  has  had  twenty-two 
years'  Steam  and  Electric  Rail  Road  ex- 
perience. Filteen  years  as  Superintend- 
ent, showing  a  practical,  thorough  and 
economical  management.  A  good  dis- 
ciplinarian. Now  holding  position  as 
Superintendent  of  Eastern  Road  but 
desires  to  make  a  change  to  larger  field 
where  hard,  conscientious  work  will  be 
appreciated.  Highest  references  fiom 
present  and  former  employers.  Address 
"J.  R.  P.,"  care  Street  Railway 
Journal. 


New  Steel  Rails 

FOR  SALE. 

10,000  tons  (>0  lb.  T  Ralls 

10,000  tons  70-lb.  T  Rails 

with  complete  joints.  Shipment 
from  Pittsburg  during  July, 
August  and  September.  Will  not 
sell  less  than  5,1)00  tons  of  this  lot. 
Also  same  weights  in  foreign  rails 
for  delivery  Atlantic,  Pacific  and 
Gulf  ports. 

A.  E.  ROSENTHAL 

22-lt     710  Marquette  Bldg.,  CHICAQO 


Notice  10  Contractors 

Tenders  will  be  received  by 
the  undersigned  up  to  noon, 
June  13th,  for  the  work  of 
clearing,  grading  and  concrete 
on  line  from  South  Glens  Falls, 
N.Y.  to  Saratoga,  N.Y.  Plans, 
specifications  and  forms  of  ten- 
der can  be  seen  at  Engineer's 
office,  Glens  Falls,  N.  Y.,  on 
and  after  May  26th,  1902. 

The  Crescent  Construction  Co. 


SECOND-HAND  BRIDGES 


IN  GOOD  CONDITION  FOR  RE  ERECTION. 


We  offer  the  Double-Track  Wrought  Iron  Bridge  formerly  used  by  the  Penna.  R.  R. 
over  the  Susquehanna  River,  near  Harrisburg,  21  spans,  each  span  about  157  ft.  long 
and  weighing  approximately  150  net  tons.     Can  be  converted  into  single  track  bridge. 


For  Details  apply  to 


HENRY  LEVIS  &  CO.,  Philadelphia. 
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«f.r  3 1 st  and  Chestnut  Sts.,  Phila..  Pa. 


For  Sale 

Brill  No.  21  Trucks 
description  and  prices. 


Some  very  good  Six  and  Seven 
Bench  Open  Cars  in  perfect 
physical  condition.  Have  been 
used  very  little.  Mounted  on 
4  ft.  8%  in.  gauge.  Send  for 
Other  cars,  too. 


A  Lot  of  Westinghouse  No.  3  Motors,  30  H.P. 
with  new  Fields  and  Armature  Coils,  good  as  new ; 
K  Controllers,  Generators  and  Engines,  everything 
in  good  condition. 


S**  A  r\  ^    Dump  Cars  That  Dump. 

vAl\4^    Light  Steel  RAILS  In  Stock. 

OF  ALL  KINDS.  Locomotives,  Switches,Turntables,Etc. 

MINE  EQUIPMENT  FOR  SALE 

90  i-ton  36-;n.  gauge  Mine  Cars 

7,000  feet  i-in.  and  i%-\n.  New  and  Old  Wire  Rope. 

APEX  EQUIPMENT  CO. 

1 1  BROADWAY,  NEW  YORK. 


CARS  FOR  SALE 

Four  (4)  brand  new  double  truck  closed  cars,  22  ft. 
Inside,  33  ft.  over  all,  Bemis  trucks,  30-in.  wheels, 
4-in.  axles.  Sterling  brakes.  Cars  were  built  by  the 
Wason  Company,  Springfield,  Mass.,  and  have  never  been 
in  service.  Have  no  lettering  and  will  need  no  repair  or 
painting  of  any  kind.  Address  W.  A.  GIBBS,  care  Zanes- 
ville  Electric  Railway  Company,  Zanesville,  Ohio. 


2k5 


RAILS  FOR  SALE 


Immediate 
Shipment 

400  tons  of  40-lb.  Steel  Relayers  with 
angle  splices,  Central  Pa.  delivery. 
12  miles  of  40-lb.  Steel  Relayers,  with 
angle  splices,  Ohio  delivery. 
200  tons  of  40-lb.  Steel  Relayers,  with 

angle  splices,  Pa.  delivery. 
60  tons  of  New  20  lb.  rails,  Central  Pa. 
delivery. 

HYDE  BROS.  &  CO. 
902  and  903  Lewis  Building,  Pittsburg,  Pa. 


Relaying  Rails  For  Sale 

IMMEDIATE  DELIVERY 

250  tons  52  lb.  Steel  Tee  Rails  with 

Angle  Plates 
1000  tons  58-lb.  Steel  Tee  Rails  with 
Angle  Plates,  Maine  Delivery 

George  H.  Carey, 1  BroNaedrvyork 


SALE. 


25  Open  Motor  Cars,  fully  equipped  with  Q.  E.  No.  800 
Motors,  K.  2  Controllers,  Brill  21  E  Trucks. 

12  Equipments,  complete  Q.  E.  No.  800  Motors,  K.  2  Con= 
trollers. 

14  Westinghouse  No.  68  Motors. 
20  K  2  Controllers,  40  K  Controllers. 
10  Westinghouse  No.  28  Controllers. 

8  Sets  Brill  No.  27  Trucks. 

3  Sets  Bemis  No.  30  Double  Trucks. 


W.   R.   KERSGHPSER,  Allentown,  Pa. 

rrs  *  •*••••• rm rm  t » • • « m **•••••••••»•*«•*•! 


FOR  SALE 

15,000  Trolley  Tics 


7  FEET  LONG 


If  you  want  a  bargain,  ^  rite 
or  telegraph  promptly    ::  :: 


GARRISON  BROS.  Berwick,  pa. 


ONE  850  K.  W.  RAILWAY  UNIT 

DIRECT  CONNECTED 

GENERATOR  -  -  -  Type  M.  P.  12-850-80  R.  P.  M.  575  Volty.  General  Electric 
ENGINE  -    28  in.  zwnd  52  in.  x  48  in.  Cross  Compound.    Penn.  Iron  Work./-  Co. 

READY  FOR  PROMPT  SHIPMENT 

ROSSITER,  MACGOVERN  &  CO. 

Principal  Offices  141  BROADWAY,  N.  Y.   Works  JERSEY  CITY,  N.J. 

WE    DO    ELECTRICAL   REPAIR    WORK    OF  EVERY  DESCRIPTION 
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FOR  SALE 

EQUIPMENTS 

47  Equipments,  Westinghouse  38's,  K-8  Controllers 

28  Equipments,  Westinghouse  I2-A's,  with  K-2  Controllers 

18  Equipments,  G  E.  800  s,  with  K-2  Controllers 
22  Equipments,  Westinghouse  3's,  with  K-2  Controllers 

18  Equipments,  W.  P.  30's.  with  K-2  Controllers 

RAILWAY  GENERATORS 

Two  500  K.  W.  G.  E.  M.  P.  Railway  Generators. 

One  200  K.  W.  G.  E.  M.  P.  Railway  Generator 

Eight  100  K.  W.  G.  E.  M.  P.  Railway  Generators 
Four  100  K.  W.  Edison  Bipolar  Railway  Generators 

One  75  K.  W.  Westinghouse  M.  P.  Railway  Generator 

Two  75  K.  W.  Mather  M.  P.  Railway  Generators 

ENGINES 

One  30x48x48  Cross  Compound  Allis 

One  28  x  48  x  60  Cooper  Corliss  Engine 

Two  15  x  25  x  14  Ball  Cross  Compound 
Two  13x23x17  Mcintosh  &  Seymour  Tandem  Compound 

One  13  x  24  x  18  Armington  &  Sims  Compound  Condensing 
One  14x28x20  Cross  Compound  Phoenix 

One  28  x  60  Brown  Corliss 

One  40x48  Weatherill  Corliss 

One  18  x  18  Armington  &  Sims 

One  16  x  16  Ball  Automatic 

One  14  x  14  Armington  &  Sims 

Two  13  x  12  New  York  Safety 

BOILERS 

Four,  375  H.  P.  each,  National  Watertube,  150  lbs. 

Two,  136  H.  P.  each,  Babcock  &  Wilcox  Watertube,  150  lbs. 
Four  100  H.  P.  Return  Tubular,  100  lbs. 

CARS 

6  and  8  Bench  Open  Cars,  G.  E.  800  Motors,  K  Controllers 
Trail  Cars,  open  or  closed,  standard  gauge 

Combination  Open  and  Closed  Cars 

Peckham's  Nos.  5  and  6  Trucks,  standard  gauge 


THOMPSON,  SON  6  CO. 

II4-H8  LIBERTY  STREET,  N.  Y. 


New  York  Elevated  Railroad 
Passenger  Cars  and  Locomotives 

This  equipment  is  offered  for  sale, 
as  a  part  of  the  road  has  been  equip- 
ped with  electricity. 

Cars,  desirable  for  Suburban  Roads, 
and  Trolley  Trailers. 

Locomotives  are  desirable  for  Sub- 
urban Roads,  Construction  work,  and 
Contractors  generally. 


For  Detail  Specifications,  Photographs  and  Prices,  address 

BENJAMIN  WATSON 

66-70  Beaver  Street,    -    -    NEW  YORK 

Coffee  Exchange  Building 


New  and  Second-Hand  Steel  Rails,  Locomotives, 
Cars,  General  Railroad  and  Contractors'  Equipment. 


OFFICES ; 
Saginaw,  Mich. 
Pittsburg,  Pa. 
Chicago,  111. 
New  York,  N.Y. 


WICKES  BROS. 

PITTSBURG,  PA. 

45th  ST.  AND  A.  V.  RY. 


WAREHOUSES : 
Saginaw,  Mich. 
Pittsbug,  Pa. 
Jersey  City,  N.J. 


Second-Hand  Corliss  Engines 

38  x  72  in.  R.  H.  Geo.  H.  Corliss. 

38  x  72  in.  L  H.  Geo.  H.  Corliss. 

30  x  72  in.  R.  H  Geo.  H.  Corliss. 

30  x  60  in.  R.  H.  Hamilton-Corliss. 

24  x  36  x  48  in.  Philadelphia  tandem  compound. 

23  x  60  in.  L.  H.  Geo.  H.  Corliss. 

23  x  60  in.  R  H.  Geo.  H.  Corliss. 

20  x  32  x  32  in.  Allis  cross  compound  Corliss. 

20  x  30  x  32  in.  All's  crosscompound  Corliss. 

20  x  48  in.  L.  H.  Watts  Campbell-Corliss. 

20  x  48  in.  R.  H.  Watts  Campbell-Corliss. 

20  x  48  in.  Cooper-Corliss. 

16  x  36  in.  L.  H.  Whitehill-Corliss. 


Automatics 


20  X 
20  X 

16% 

16  X 
16  X 
'3M 

14  X 
14  X 

T2  X 
12  X 


36  x  36  in.  L.  H.  Mcintosh  &  Seymour  tandem. 

20  in.  R  H.  Green  automatic. 

x  18  in.  Buckeye  automatic. 

16  in  Green  center  crank  automatic. 

20  in.  R  H.  Jackson  &  Church  automatic. 

x  iS%  x  15  in.  Armington  &  Sims  cross  compound 

automatic. 

18  in.  L.  H  Shapely  &  Wells  automatic. 

16  in  R.  H.  Green  automatic. 

16  in  Bass  center  crank  automatic. 

12  in.  Phcenix  center  crank  automatic. 

x  i8'A  x  13  in.  Armington  &  Sims  cross  compound. 

12  in.  Russell  automatic. 

2  in.  Phcenix  automatic. 


Write  us 
if  you  have 
anything 
to  sell 


WICKES  BROS. 

PITTSBURG,  PA. 

45th  ST.  AND  A.  V.  RY. 


Our  complete 
stock  list  mailed 
upon 
application 


Quick  Shipment  Bargains 

"STANDARD  GAUGE" 


6  30-ft.  Closed  Cars,  St.  Louis  ves- 
tibuled  platform?,  Peckham's 
trucks,  8-ft.  wheel  base,  33  in. 
wheels. 

20  25-ft  Open  Cars,  eight  bench, 
stationary  Brill's  and  Peckham's 
trucks,  double  plate  spoke 
wheels,  33-in  ,  6  it.  6-in.  wheel 
base;  two  Westinghouse  No.  3 
motors. 

25  24  ft.  Closed  Car  Bodies,  Brill. 


I    1  Baggage  or  Freight  Car  Body. 

1  Sixteen-bench  Open  Double  Truck 

Car,  steam  road  type. 

2  42-ft.  Closed  Cars,  Walk-over  seats, 

light  steam  road  style. 

3  Ten-bench  Open  Trail  Cars. 

6  Eiarht  -bench  Open  Trail  Cars. 

2  Nine-bench  Gilbert  Open  Cars, 

Peckham's  trucks. 
Inspection,  Hand  and  Construction 

Cars.    More  to  follow.   Write  us. 


TRUCKS  AND  MOTORS 


10  Brill  No.  21  E  Trucks;  7-ft.  wheel 
base. 

20  Assorted  Brill's  No.  21  and  Peck- 
ham's No.  6  4-ft.  8>4-in.  gauge 
trucks,  double  plate  spoke 
wheel,  6-ft.  6-in.  wheel  base, 
equipped  with  two  motors. 

65  Westinghouse  No.  3  Motors,  com- 
plete with  gear,  gear  case  and 
pinion. 

GENERATORS 


2  G.  E.  1,200  Motor  Equipments,  K2 

controllers. 
20  Westinghouse  38B  Motors. 
12  G  E.  800  Motor  Equipments,  K 

controllers. 
16  50-H.  P.  Walker  Motors. 
24  W.  P.  50  Motors. 
12  W.  P.  30  Motors. 


3  100-K.  W.  G.  E.  M.  P. 

1  100-K.  W.  Card  M.  P. 

2  100-K.  W.  Edison. 

1  175-K.  W.  Edison. 

4  60-K.  W.  Edison. 

2  150-K.  W.  6-Pole,  New. 
2  200- K.  W.  6-Pole,  New. 


1  225-K.  W.  6-Pole,  New. 
r  300- K.  W.  6-Pole,  New. 

2  500-K.  W.  G.  E. 

1  60-K.  W.  Direct  Connected. 

2  75-K.  W.  M.  P.  T.  H. 

3  D6vK.  W.  B.  P.  T.  H. 


ENGINES 


1  1,200-H.  P.  Cooper-Corliss  Tandem 

Compound. 
1  13x23x17  Tandem  Compound, 

Mcintosh  &  Seymour. 
1   11  x  19  x  15  Tandem  Compound, 

Mcintosh  &  Seymour. 


q  x  16  x  12  Tandem  Compound, 
Erie  Ball. 

15  x  25  x  14  Cross  Compound,  Erie 
Ball. 

16  x  24  Brownell. 

26  x  48  Dickson-Corliss. 
26  x  48  Slater,  Tange  Bed. 


extrX   arhatures,    trucks,    repairs,    hachine  and 
shop  tools.     stock  changing  constantly 

A.G.SCH00NMAKER&C0.I26^evbotr¥kst 
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Of  Course 
I  Am  Still  Selling  Cars 

and  I  Am  Always 
Willing  to  Accommodate 
My  Customers 


It  seems,  however,  in  some  instances,  that  I 
am  expected  to  accomplish  the  feat 
illustrated  in  the  cut  below 


I  still  have  a  lot  of  large  iuterurban  cars  for  sale; 

also  a  lot  of  half-open  and  half-closed  cars;  eight  and  nine  bench  open  motor  cars;  and  a  lot  of  trail  cars  like  cut  below 


Can  furnish  Westinghouse  3's,  i2A's  and  38's;  W.  P.  50V,  G.  E. 
.S2's,  1,000's,  K  2  and  K  8  controllers.  Facilities  for  inspection  and 
full  particulars  furnished  on  application  to 


GILES  S.  ALLISON,  57  Broadway,  New  York 


FOR  SALE 


STEEL  RAILS 

TRACK  FASTENINGS  AND  SPIKES 
FOR  PROMPT  DELIVERY  

Relaying  and  Scrap  Rails  Bought  and  Sold 


The  Steel  Rail  Supply  Company 

100  Broadway 

New  York  City 


Successors  to 
HUMPHREYS  <£  SAYCB 


For  the  Construction  and  Repair 
of  Dynamos,  Motors,  etc.,  only 

the  Best  Tapes  a^rvd  Webbings  should 
be  vised.    The  best  is  always 
assured  if  you  purchase  Hope 
Tapes  and  Webbings. 


Write  for  S&mplcs  e.r»d  Price 


Hope  Webbing  Co. 

Providence. 

R.  I. 


FOR  SALE. 

About  190  tons  new 
8o=lb.  T  rails  A.  S. 
C.  E.  Section,  in 
4o=ft.  lengths,  w  th 
joints,  for  imme- 
diate shipment  from 
stock. 

HENRY  LEVIS  &  CO., 

PHILADELPHIA. 


RAILS 

BOUGHT  FOR  CASH, 
SOLD  FOR  CASH  AND  ON  TIME. 

Track  Bolts  and  Track  Tools 

WALTER  A.  ZELNICKER,  in  St.  Louis 

Second -Hand  Locomoiives 
and  steam  snoveis. 

WRITE  FOR  OUR  1902  CATALOG. 

M.  Mitshkun  Co.  DS£T' 


TWENTY 

Cars  For  Sale 

CHEHP 

Double  trucks,  22-ft.  body 
5  ft.  2l/z  ins.  gauge 
Westinghouse  No.  3  Motors 

Many  inquiries  coming  in.  If  you 
want  them,  come  quick.  Changing 
equipment  and  making  cars  uni- 
form only  reason  for  selling. 
Write  to 

JOHN  MURPHY 

General  Sup/. 

Pittsburg  Railways  Co. 

Pittsburg,  Pa. 


Hydraulic 
Wheel  Presses 

For  Quick  Shipment. 

Four  38-inch  150-Ton,  New 
One  46-in  h  iso=Ton,  New 
Two  54-inch  150-Ton.  New 
One    11(1  Inch  250-Ton,  New 

Heavy,  strong, generously  built, 
many  improvements.  Prices 
right     All  kinds  of  Shop  Tools. 

A.  G.  SCHOONMAHER  CO. 

126  LIBERTY  ST.,  NEW  YORK 
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We  are  in  the  Market  to  Buy  or  to  Sell  &  &  &  & 
Open  and  Closed  Cars,  Motors,  Generators,  Relaying  Rails,  Etc. 


One  Closed  Car.      One  Combination  Baggage  and  Passenger  Coach,  25  feet, 

but  little  used,  first-class. 


Seven  8-bench  Open  Cars.  Can  be  altered  at  small  cost  to  io-beneh.  Several  with  full  electrical 
equipments.  All  first-class,  ready  for  the  street  at  a  moment's  notice.  Nothing  needed.  Also  Ten 
Good  7=bench  Trailers.  Very  Cheap.  A  Great  Bargain.  SPECIAL  IN  TRUCKS :  8  sets  Brill  21E 
Maximum  Traction  Trucks.  6  McGuire  and  4  Peckham  Single  Trucks  ;  good  condition  ;  very  cheap. 
A  few  G.  E.  800  (new)  Extra  Armatures.  100  Mud  Scrapers  ;  have  seen  but  little  service ;  50%  never 
installed  on  cars. 

One  M.  P.  45  kw.,  220  v.,  G.  E.  over  compounded  to  300  v.  Trade  designation  4-45-925,  Form  A. 
Pulley  dimensions  i3"x  24".    As  a  motor,  should  develop  50  horse  power. 

This  machine  cannot  be  classed  as  second-hand,  as  it  is  in  perfect  condition,  in  every  way,  even  to 
paint  and  varnish,  never  injured,  commutator  bright,  smooth,  and  unworn.  But  for  polish  on  driving  pulley, 
would  be  exceedingly  difficult  to  detect  that  it  had  ever  been  used. 

One  G.  E.  M.  P.  4-100-650-500  to  550  v.  railway  generator,  complete. 

One  80  kw.,  B.  P.,  500-v.  armature  for  Detroit  generator. 

Two  80  kw.,  B.  P.,  500-v.  Detroit  generators. 

One  Westinghouse  No.  3  equipment,  thoroughly  overhauled,  cheap. 
A  number  of  closed  cars,  21-ft.  bodies,  27  feet  over  all. 

150  tons  New  60-lb.  steel  rails  with  angle  bars.  Central  location.  Same  price  as  relayers.  Ready  to 
ship  in  lots  to  suit. 

WANTED 

Ten  G.  E.  1000  Equipments  Complete.  Good  Relayers,  1000  Tons,  anywhere  near  60  lbs.  Westing- 
house  12  A,  30,  49  and  38  B  Motors  and  complete  Equipment. 


1  DAIXETT  &  COMPANY 

|                  201  WALNUT  PLACE,  PHILADELPHIA. 

Established  1875. 

m 

Long  Distance  Telephone. 

For  Sale 
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Wendell  &MacDuffie 

26  CORTLANDT  ST.,  NEW  YORK,  U.  S.  A. 

Cable  Address:  Wenmac,  Lleber  and  Premier  Codes  European  Representative:   VICTOR  DOURIN,  Paris  and  Brussels 

LONO  DISTANCE  TELEPHONES,  2015  and  2016  CORTLANDT. 

Electric  Locomotives. 


SNOW 
PLOWS 

SPRINK- 
LERS 

TOWER 
WAGONS 

TROLLEY 
POLES 

WHEELS 

and 
AXLES 

CAST 
WELDED 
RAIL 
JOINTS 

TROLLEY 

and 
FEEDER 
WIRE 


Taunton  Sprinklers,5 


Steel  or  Cypress  Tank — Capacity,  2,500  gallons  ;  total  length,  25  feet ;  weight, 
empty,  6  to  7  tons.    With  or  without  auxiliary  pump  and  motor. 


Steel  Tank — 64  inches  diameter  ;  capacity,  4,000  gallons ;  total  length,  33  feet ; 
weight,  empty,  9  tons.  Rotary  pump  and  independent  motor  on  platform  for 
broad  street  sprinkling. 

Everything  for  Electric  Railways 


TRANSFER 
TABLES 

GEARS 

and 
PINIONS 

RAIL 
BONDS 


LINE 

MATERIAL 


POLES 

and 
BRACKETS 


COMMU- 
TATORS 


STEAM 
RAILROAD 
SPECIAL- 
TIES 


Purchasing  Agents,  Contractors,  Engineers,   Fiscal  Agents  and  Exporters. 
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WOOD  WORKING  MACHINERY 

FOR 

ELECTRIC  RAILWAYS  AND  TRACTION  COMPANIES 

EQUIPMENT  BUILT  FOR  DIRECT  MOTOR  DRIVE 


No     129— OUTSIDE  MOULDER 


No.   184    36-INCH    BAND  SAW 


No.  188— AUTOMATIC  POWER-FEED  RAILWAY  CUT-OFF  SAW 


No.  55     SIX-  RO  LL   DOUBLE   SURFACE  PLANER 

NO.  6— HORIZONTAL  HOLLOW   CHISEL  MORTISER 

A  PART  OF  AN   OUTFIT  OF  MACHINES   RECENTLY   FURNISHED  THE 

RHODE  ISLAND  SUBURBAN  RAILWAY  CO. 

PROVIDENCE,  R.  I, 

BY 

S.  A.  WOODS   MACHINE  CO.,      BOSTON,  MASS. 

ESTABLISHED  IN  1854 
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YOUR  STATION 

IS  THE  VITAL  POINT  OF  YOUR  SYSTEM 


WUfiTrS  WON-  ARC-iNG 
*i  All  WAY  ' , 
'    LIGHTNING  ARRESTER 
WESTJffgfratfSE  ■ 
r.L£STRi";  5  W'FG  CSV 
fTT.TS'SUr'.C.M. 

■  agree  «.e7Ss. 


TT 

Single  Pole  Line  Arrester  for  Railway 
Service,  Line  and  Car  Use 


Good  Lightning  Arresters 
Properly  Installed  are  a 
Sure  Protection  5n  Sd  !» 

S(iX5)®®(iXi)®®®SX5X^ 

SEND  FOR  PAMPHLET  GIVING  FULL 
DESCRIPTION 


264,  266,  268,  270  Fifth  Avenue,  Chicago 


GEO.  C.  EWINQ,  President 


ELflER  P.  nORRIS,  Treasurer 


H.  F.  SANVILLE,  Secretary 


HORRIS  ELECTRIC  CO. 

15  CORTLANDT  STREET,  NEW  YORK  CITY 

Manufacturers,  Dealers  and  Exporters 

Electric  Railway  Equipment 


"Horns"  Rail  Bonds. 

"  rionarch  "  Fare  Registers. 

Cutter  Circuit  Breakers. 

Keystone  Electrical  Instruments. 

rionarch  Insulating  Paint. 

Hunter  Illuminated  Car  Signs. 

Globe  Electric  Head  Lights. 

Gears,  Pinions  and  Bearings. 

Overhead  Line  Haterial,  Iron  Poles  and 

fliscellaneous  Supplies. 


CHICAGO  AGENTS: 
Standard  Railway  Haterial  Company, 
Fisher  Building. 


BOSTON  AGENT : 
Percy  Hodges, 
60  State  Street. 


PITTSBURG  AGENT : 
W.  L.  Elklns, 
Times  Building 


CLEVELAND  AGENTS : 
Ludlow  Supply  Company, 
Electric  Building. 
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Ninth  Annual  Edition  Now  Ready 

THE 

STREET  RAILWAY 
"RED  BOOK" 

ITS  IMPORTANCE 

The  value  of  a  complete  and  reliable  ref- 
erence book  ot  street  railway  statistics  is 
greater  at  the  present  time  than  ever 
before.    This  is  due,  not  only  to  the  re- 
markable growth  of  the  industry  and  the 
extent  of  recent  consolidations  but  also  to 
the  constantly  increasing  attention  paid  to 
traction  securities  in  the  financial  markets 
of  the  world. 

American  Street  Railway  Invest- 
ments is  the  publication  which  most  thor- 
oughly covers  this  field.   It  is  believed  that 
in  its  Ninth  Annual  Edition,  the  "Red 
Book  "  will  prove  even  more  indispensable 
than  heretofore  to  street  railway  officials, 
manufacturers,  contractors,  bankers,  capi- 
talists and  others  interested  in  the  con- 
struction or  management  of  electric  railway 
properties. 

ITS  CONTENTS 

The  reports   in   the  "Red  Book"  are 
arranged  in  a  form  which  is  exceedingly 
convenient  for  ready  reference. 
The  full  reports  include:  History  of  organi- 
zation ;  exact  financial  description  of  se- 
curities issued,  including  dates  of  issue  and 
maturity,  interest   and   dividends  paid, 
trustees,  etc.;  four  and  five  year  compari- 
sons of  operating  receipts  and  expenses, 
fixed  charges,  surplus,  dividends,  assets 
and  liabilities  ;  a  description  of  plant  and 
equipment ;  names  of  officers  and  directors; 
maps  of  important  systems,  and  references 
to   descriptive   articles   in   the  STREET 
Railway  Journal. 

ITS  ACCURACY 

The  intimate  relations  which  have  always  1 
existed  between  the  Street  Railway 
Journal  and  its  clientele  have  led  to  the 
hearty  co-operation  of  street  railway  offi- 
cials, as  well  as  of  bankers  and  brokers 
interested  in  street  railway  properties,  in 
making  the  ' '  Red  Book ' '  as  complete  and 
reliable  as  possible. 

Great  care  is  taken  to  bring  each  indi- 
vidual report  strictly  up  to  date  and  to 
make  it  absolutely  accurate.  Every  edition 
for  the  last  eight  years  has  contained  de- 
tailed financial  and  statistical  information 
impossible  to  find  in  any  other  publication. 

American 
street  Railway 
investments 

PUBLISHED 
BY  THE 

STREET  RAILWAY 
PUBLISHING  COMPANY 

114  LIBERTY  STREET 
NEW  YORK 

Price,  $5.00  Per  Copy,  Postpaid 
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ALUMINUM 

RAILWAY 

FEEDERS 

Aluminum  feeders  are  less  than  one-half 
the  weight  of  copper  feeders  and  are  of 
equal  conductivity  and  strength. 

Joints  of  aluminum  feeders  can  be  easily, 
cheaply  and  satisfactorily  made. 

If  wire  or  cable  is  required  to  be  insulated, 
high  grade  insulation  is  guaranteed. 

Price-list  with  full  information  furnished 
on  application. 


THE  PITTSBURGH  REDUCTION  CO. 

PITTSBURGH,  PA. 

OFFICES 

Principal  Office,  Pittsburgh,  Pa. 
New  York  Office  Chicago  Office 

99  John  St.,  Phelps-Dodge  Bldg.1  f  |'  "  190  E.  Monroe  Street. 

SALES  AGENTS 

Cleveland,  O.,  Tas.  A..  Rutherford,  Garfield  Building. 
Philadelphia,  Pa.,  Electric  R'y  Equipment  Co.,  Real  Estate  Trust 
Building. 

Boston,  Mass.,  Percy  Hodges,  60  State  Street. 

SAN  FRANCISCO,  Cal.,  Jno.  Martin& Co..  31  New  Montgomery  Street. 
Seattle,  Wash  ,  Jno.  Martin  &  Co.,  Pioneer  Building. 


The  National 
Conduit  and  Cable  Co. 


MANUFACTURERS  OF 


BARE  COPPER  WIRE  and  CABLE 
PAPER  INSULATED  CABLES 

For  Telephone,  Telegraph,  Electric  Light  and  Power 

CEMENT  LINED  PIPE  FOR  CONDUITS 
Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


American  Vitrified 
Conduit  Company 


MANUFACTURERS  OF 


Contractors  for  Installation 
of  Underground  Conduits 


GENERAL  OEEICE :  39  C0RTLA1NDT  ST.,  NEW  YORK 


Hazard 

Manufacturing 
Company, 

General  Office  and  Works  : 

WILKES-BARRE,  PA. 

New  York  Office  :  50  Dey  Street. 

Chicago  Office:  1201-2  Marquette 
Building. 


.^bushed  ,a4a 


WIRE- 


INSULATED 
WIRES  and  CABLES. 

Iron,  Steel  and  Galvanized 

Wire  Rope. 

COPPER  WIRE, 
HARD  AND  SOFT  DRAWN. 


H.  M.  SHAW  &  CO. 


1 15  BROADWAY 
NEW  YORK 


Manufacturer/  of 
Railway  Tools  and  Fittings 

Shaw's  Non-Arcing  Lightning  Arresters 

International  Car  Heaters 
Ajax  Channel  Steel  Bracket 
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NEW  EAST  RIVER  BRIDGE 


Extreme  Length  of 
Bridge  between 
Terminals,  7,200  feet 

Length  of  River  Span 
1,600  feet 

Extreme  width  of 
Bridge,  1 18  feet 


Height  of  centre  of  Cable 
at  top  of  Tower  above 
high  water,  333  feet 

Main  Cables,  19  in.dia. 

Weight  of  Main  Cables 
4,400  tons 

Number  of  Wires  in 
each  Cable,  8,000 


Illustration  shows 
temporary  Foot  Bridge 
on  which  Main  Cables 
are  made 

Dia.  of  Cables  support- 
ing Foot  Bridge,  2%  in. 


ALL  WIRE  CABLES 
TO  BE  FURNISHED 
BY  ... 


JOHN  A.  ROEBLING'S  SONS  CO. 

NEW  YORK         CHICAGO  TRENTON,  N.  J. 


CLEVELAND  SAN  FRANCISCO 


American  Steel  &  Wire  Co. 

CHICAGO      NEW  YORK       WORCESTER       DENVER       SAN  FRANCISCO 


CATALOGUE   ON  APPLICATION 


STREET  RAILWAY  JOURNAL. 
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"PHONO-El>EGTRIG"  WIRD 


"IT'S  TOUOH." 


Combines  high  tensile  strength,  high  elastic 
limit,  and  great  toughness  with  remarkable 
wearing  qualities.  This  Wire  cannot  be 
equalled  where  safe,  durable  and  permanent 
construction  is  required. 

Do  You  Want  Our  "Red"  Wire  Booklet  ?    Sent  Free. 

BRIDGEPORT  BRASS  GOMPAINY 

19  MURRAY  STREET,  INEW  YORK 


MILLS: 
BRIDGEPORT,  GONIN 


AMERICAN  ELECTRICAL  WORKS 


PROVIDENCE,  R.  I. 

WIRES  \  CABLES 

♦  ♦♦♦♦♦ 

Bare  and  Insulated  Electric  Wire.    Railway  Feeder  and  Trolley  Wire. 

Electric  Light  Line  Wire.    Incandescent  and  Flexible  Cords. 
Amerlcanlte,  Magnet,  Office  and  Annunciator  Wires. 

Cables  for  Aerial  and  Underground  Use. 


F.  N.  PHILLIPS,  President. 
E.  R.  PHILLIPS,  Vice-Pres. 
C.  H.  WAGENSEIL,  Treas. 
C.  R.  REMINGTON,  Jr.,  Sec. 
E.  F.  PHILLIPS,  Qenl.  Mgr. 
♦♦♦ 

N.  Y.  Office,  26  Cortlandt  St. 
Chicago  Store,  82  Lake  St. 
♦♦♦ 

MONTREAL  BRANCH 

EUGENE  F.  PHILLIPS 

ELECTRICAL  WORKS 


The  Rail  Bond  You 
Arc  Looking  For 

has  perfect  contact — endur- 
ing life — no  compressed 
heads  to  become  loose — no 
loss  of  current  to  cause  elec- 
trolysis— no  deterioration  :: 

•  •  •  The  •  •  • 

Chase  -  Shawmuf 
Flexible  Rail  Bond 

meets  all  these  require= 
ments  as  they  have  never 
been  met  before  ::  ::  :: 


PATENTED 


WRITE  FOR  BULLETIN  No.  17 


CHASE-SHAWMUT  CO. 

SOLE  MANUFACTURERS 

390  ATLANTIC  AVE.,  BOSTON,  MASS. 


116 


STREET  RAILWAY  JOURNAL. 


RICAN  STEEL 


EXPORT  OFFICES 

NEW  YORK :  7 1  Broadway     LONDON :  29  Great  St.  Helens,  E.  C. 


RAIL  BONDS 

"CROWN"  "UNITED  STATES" 

CHICAGO  " 

TO  MEET  ALL  CONDITIONS  OF  RAIL  BONDING 

Each  type  combines  all  the  essential  elements  of  a  first-class  bond 
Highest  Grade  of  Material  Superior  Workmanship 

Correct  principles  of  construction  and  application 


All  parts  of  these  bonds  are  made  of  Drawn  Copper,  carefully  annealed, 
and  of  98  per  cent,  conductivity. 

'"Crown"  and  "Chicago"  solid  bonds  are  made  from  a  single  length  of 
copper  wire.  The  heads  are  formed  by  upsetting  the  ends  of  the  wire — they  are 
One-piece  bonds.  Terminals  and  connecting  strands  of  "Crown"  Flexible  Bonds 
are  perfectly  welded  together,  aud  form  a  homogeneous  mass  of  the  highest 
grade  copper. 

"  Crown  "  and  "  Chicago  "  Bonds  are  applied  more  easily  and  economically 
than  any  other  type.  The  terminals  are  EXPANDED  IN  THE  RAILS  WITH  A 
STEEL  DRIFT  PIN. 

No  special  tools  required ;  a  heavy  hammer  does  the  work. 

SLIP  THE  BOND  INTO  PLACE  IN  THE  RAIL  AND  DRIVE  THE  PIN 

The  copper  of  the  terminal  is  expanded  radially  into  the  closest  possible 
contact  wilh  the  steel  of  the  rail.  No  wrenching  will  loosen  it.  Absolutely 
moisture-proof  contact — no  loss  through  leakage. 


STREET  RAILWAY  JOURNAL. 
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&  WIRE  COMPANY 

ALSO  SOLD  BY 

ROBERT  W.  BLACKWELL  &  CO.,  Ltd..  59  City  Road,  London,  E.  C. 


Our  "United  States"  Bond,  for  application  with  a  compressor. 
Solid  terminals  connected  by  flat  copper  wires.  Can  be  used  inside 
splice=bar  of  rail  joint  when  the  plate  is  only  one=quarter  inch  from 
web  of  rail. 

TERMINALS  ARE  OF  DRAWN  WIRE,  WELDED  (NOT  CAST) 
TO  THE  FLAT  COPPER  STRIPS. 

Terminals  of  "  Crown,"  "  Chicago"  and  "  United  States  "  Bonds  are  en- 
larged to  a  size  which  secures  the  full  electrical  carrying  capacity  of  the  bond. 

Our  rights  as  sole  manufacturers  of  these  three  types  of  rail  bonds  are 
fully  protected  by  Letters  Patent. 

WRITE   FOR  OUR  SPECIAL  RAIL  BOND  CATALOGUE 

WIRES  AND  CABLES 

OF  ALL  KINDS 

FOR 

ELECTRIC  STREET  RAILWAY  AND  LIGHTING  SYSTEMS 

TROLLEY  WIRE,  Round,  "  Figure  8"  or  other  Special  Shapes 

WEATHERPROOF  INSULATED  FEEDER  WIRES  AND 
CABLES,  "CROWN"  RUBBER  COVERED  STRANDED 
CAR   CABLE,  INCANDESCENT   LAMP  CORD 

Span  Wire,  Stranded  and  Heavily  Galvanized 
Galvanized  Guy  and  Guard  Wires 

GALVANIZED  TELEGRAPH  AND  TELEPHONE  WIRES 
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AMERICAN  STEEL 

EXPORT  OFFICES 

NEW  YORK:  71  Broadway     LONDON:  29  Great  St.  Helens,  E.  C. 


RAIL  BONDS 

"CROWN"  "UNITED  STATES" 

"CHICAGO" 

TO  MEET  ALL  CONDITIONS  OF  RAIL  BONDING 

Each  type  combines  all  the  essential  elements  of  a  first-class  bond 
Highest  Grade  of  Material  Superior  Workmanship 

Correct  principles  of  construction  and  application 


All  parts  of  these  bonds  are  made  of  Drawn  Copper,  carefully  annealed, 
and  of  98  per  cent,  conductivity. 

'•  Crown "  and  "  Chicago "  solid  bonds  are  made  from  a  single  length  of 
copper  wire.  The  heads  are  formed  by  upsetting  the  ends  of  the  wire— they  are 
One-piece  bonds.  Terminals  and  connecting  strands  of  "  Crown  "  Flexible  Bonds 
are  perfectly  welded  together,  aud  form  a  homogeneous  mass  of  the  highest 
grade  copper. 

"  Crown  "  and  "  Chicago  "  Bonds  are  applied  more  easily  and  economically 
than  any  other  type.  The  terminals  are  EXPANDED  IN  THE  RAILS  WITH  A 
STEEL  DRIFT  PIN. 

No  special  tools  required ;  a  heavy  hammer  does  the  work. 

SLIP  THE  BOND  INTO  PLACE  IN  THE  RAIL  AND  DRIVE  THE  PIN 

The  copper  of  the  terminal  is  expanded  radially  into  the  closest  possible 
contact  with  the  steel  of  the  rail.  No  wrenching  will  loosen  it.  Absolutely 
moisture-proof  contact— no  loss  through  leakage. 
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&  WIRE  COMPANY 

ALSO   SOLD  BY 

ROBERT  W.  BLACKWELL  &  CO.,  Ltd..  59  City  Road,  London,  E.  C. 


Our  "United  States"  Bond,  for  application  with  a  compressor. 
Solid  terminals  connected  by  flat  copper  wires.  Can  be  used  inside 
splice-bar  of  rail  joint  when  the  plate  is  only  one-quarter  inch  from 
web  of  rail. 

TERMINALS  ARE  OF  DRAWN  WIRE,  WELDED  (NOT  CAST) 
TO  THE  FLAT  COPPER  STRIPS. 

Terminals  of  "  Crown,"  "  Chicago"  and  "  United  States  "  Bonds  are  en- 
larged to  a  size  which  secures  the  full  electrical  carrying  capacity  of  the  bond. 

Our  rights  as  sole  manufacturers  of  these  three  types  of  rail  bonds  are 
fully  protected  by  Letters  Patent. 

WRITE   FOR   OUR   SPECIAL   RAIL   BONO  CATALOCUE 

WIRES  AND  CABLES 

OF  ALL  KINDS 

ELECTRIC  STREET  RAILWAY*  AND  LIGHTING  SYSTEMS 
TROLLEY  WIRE,  Round.  "Figure  8"  or  other  Special  Shapes 

WEATHERPROOF  INSULATED  FEEDER  WIRES  AND 
CABLES,  "CROWN"  RUBBER  COVERED  STRANDED 
CAR   CABLE,  INCANDESCENT   LAMP  CORD 

Span  Wire,  Stranded  and  Heavily  Galvanized 
Galvanized  Guy  and  Guard  Wires 

GALVANIZED  TELEGRAPH  AND  TELEPHONE  WIRES 
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STOP 


STOP 


TOP  the  waste  of  power  through 
flexible  copper  rail  bonds  with 
their  rusting  contacts  and 
breaking  strands. 


PLASTIC  BONDS  £of° 

type  to  fit  your  rails  and  meet  your 
requirements  are  cheaper  in  first  cost 
and  will  reduce  running  expenses. 


HAROLD  P.  BROWN 


120  LIBERTY  ST. 
NEW  YORK 


59  CITY  ROAD 
LONDON,  E.C. 
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THE  PLASTIC  PLUG  BOND 


Which  Defeated  the  Best  Types  of  Flexible  Copper  Bonds  under  the  Severest  Service  on  Earth. 


Applied 
Cheap 
Durable 
Effective 


Especially 
Adapted  for 
Re-Bonding 


See  Samples 
at  London 
Tramway 
Exhibition 


*  ft 


it 

«  * 

*  ft 
«  ft 
«  * 

*  ft 
«  ft 
«  » 
«  ft 

«  ft 


1  i 

I  i 


* 


I 


HAROLD  P.  BROWN 

THE  PLASTIC  RAIL  BOND  THE  PLASTIC  SOCKET  RAIL  BOND 

THE  PLASTIC  PLUG  RAIL  BOND     THE  SOLID  COPPER  RAIL  BOND 

I  120  Liberty  Street,  New  York  59  City  Road,  London,  E.  C 


120 


STREET  RAILWAY  JOURNAL. 


BRACKET  No.  190 

Creaghead  Flexible  Brackets  standard 

Nearly  100  Different  Styles 

Line  Material 


—  Pole  Fittings 

Complete  Equipment  for 
Overhead  Construction 

Write  for  Catalogue 

The  Oeaghead  Manufacturers 

Engineering  Co.  CI 


ghth  and  Plum  Sts. 
CINCINNATI,  0. 


DOUBLE  BRACKET  No.  1249 


"The  Sphinx  of  the  Twentieth  Century. 


ASIA  AND 

THE  CHINESE  EMPIRE. 


Comparatively  few  people  are  familar  with 
the  Chinese  Empire  as  it  exists  to-day.  In 
view  of  the  constantly  growing  Oriental  com- 
merce of  the  United  States,  everyone  should 
become  familiar  with  the  Chinese  Empire. 
The 

NEW  YORK  CENTRAL'S 

"Four-Track  Series"  No.  28  gives  valuable 
statistics  and  information  regarding  the  Flow- 
ery Kingdom,  and  contains  a  new  and 
accurate  map  in  colors. 


A  copy  of  No.  28,  "A  New  Map  of  Asia  and  the  Chinese 
Empire,"  sent  free,  postpaid,  on  receipt  of  five  cents  in  stamps, 
by  George  H.  Daniels,  General  Passenger  Agent,  New  York 
Central  Railroad,  Grand  Central  Station,  New  York. 


44  Deservedly  the 
favorite  route 
for  through 
travel." 


"  A  trip  from  the  East  to  Chicago  without  going  over 
the  Lake  Shore  means  missing  the  acme  of  perfection  in 
American  railway  travel." 

"  Of  all  the  great  trunk  lines  of  the  country,  there  is 
probably  none  that  has  been  so  thoroughly  well  managed 
during  all  its  career  in  the  interest  of  making  it  what  it 
is  now — an  ideal  route." 

"  Everything  in  connection  with  the  Lake  Shore  is 
the  very  best  in  every  sense  of  the  word.  It  has  ever 
been  prominent  in  this  respect  and  never  did  it  stand 
forth  so  strongly  in  all  its  history  as  now." 

"We  were  much  impressed  two  years  ago  in  Colo- 
rado to  hear  a  gentleman,  an  utter  stranger  to  ourselves, 
speaking  of  travel,  make  the  remark  that  the  best  line 
in  the  East  by  all  odds  is  the  Lake  Shore  &  Michigan 
Southern." 

For  "Book  of  Trains"  and  any  information  about 
its  famous  through  trains  between  Chicago,  Cleveland, 
Buffalo,  New  York  and  Boston,  write  to  A.  J.  Smith, 
G.  p.  &  T.  A.,  Cleveland,  Ohio. 
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XICC  TROLLEY 
I  ILO  AND  STEAM 

CC  OCTAGONAL 

rULLO  AND  ROUND 

Yellow  Pine  Cross  Arms. 

PROMPT  DELIVERIES  FROM  STOCK  MANUFACTURED  BY 

NEW  YORK  CITY  YARD  OR  ECCLESTOH  LUMBER  CO., 

DIRECT  FROM  MIUS.  29  BROADWAY,  NEW  YORK. 


POLES!  POLES!!  POLES!!! 

For  Electric  Railway,  Electric  Light,  Telephone 
and  Telegraph  Construction 


We  probably  have  the  largest  stock  of  carefully  se- 
lected Juniper — Southern  White  Cedar — poles  (of  all 
sizes)  that  can  be  found  in  all  the  South.  These  are 
the  best,  most  durable,  and  therefore  most  economical 
poles  on  the  market.  We  can  make  immediate  ship- 
ments just  as  fast  as  cars  are  placed  on  the  siding. 
Write  for  particulars  to 

STANDARD  POLE  AND  TIE  CO.,  «  Broad  St.,  mw  tort 


fclSRS  NOTTOBBE 


^(iDAt\  m 

|  LOWEST  PRICES  IN  J  f\  ■     fas.  M  $fiS 

CARLOAD  LOTS.  pOLtS  IIRfJ 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 
I      235  SO.  GREEN  ST.     CH  ICAGO.  .-: 


S.  C.  STROOK,  11  Broadway,  New  York 

Dfll  FQ    TIFQ  Octagonal  and  Square  Sawn  Tapering  Poles,  Round 

rULCO,    I  ICO  Poles,  Ties,  Switch  Sets  and  other  Dimension  Stock  for 

TIIUDCD  Electric,  Steam  and  Traction  Railroads;  Telephone, 

AND  I  lltlDtll  Telegraph  and  Electric  Light  Companies. 


A/fonarcli  Iviimber  Oo. 

1104  THE  TEMPLE.  CHICAGO. 

White  Oak  and  Yellow  Pine  Timbers.  Oak    and  Cedar  Piling, 
Poles.  Bridge  and  Switch  Ties. 


Poles 


"Nothing  but  Michigan 
White  Cedar/'— that's 
what  we  have  to  tell  all 
inquirers,  but  when  we've  said  that,  we've 
said  a  good  deal.  The  experience  of  hundreds 
of  roadmasters  and  linemen  is  back  of  it. 

Never  had  such  a  large  or  such  a  good 
stock  of  both  ties  (steam  and  trolley  sizes), 
and  all  length  poles  to  select  from,  as  we 
have  this  year.  Our  price  list  will  com- 
plete the  charm.  m« 

IMaltby  Lumber  Co.  I  |r\ 

BAY  CITY,  MICH. 


By  MASON  D.  PRATT 
 and  C.  A.  ALDEN 


The  Street 
Railway  RoadbecL** 

An  essential  feature  of  a  well-equipped  street  railway  is  a  good 
track,  and  iu  this  book  are  brought  together  and  illustrated  the  various 
modern  types  of  track  material  and  methods  of  construction,  with  their 
good  and  bad  features  indicated.  The  authors  are  engineers  of  the 
Pennsylvania  Steel  Company,  one  of  the  largest  manufacturers  of  rails 
and  "special  work"  in  America,  and  are  therefore  particularly  well 
equipped  to  treat  of  the  subjects  of  which  they  write.  All  the  various 
features  of  street  railway  roadbed  construction  are  carefully  described, 
with  illustrations  where  necessary,  the  latter  including  sections  of  rail, 
of  roadbed,  views  of  special  joints,  diagrams,  etc.  Rules  and  tables  are 
also  given  for  running  curves,  laying  out  crossings,  turnouts,  etc. 

135  Pages,  157  Illustrations.   Price,  $2.00. 


-PUBLISHED   BY  THE- 


Street  Railway  Publishing  Company, 


114  LIBERTY  ST. 
New  York. 


CEDAR  POLES 

FOR  TRACTION  PURPOSES 
THE  VALENTINE-CLARK  COMPANY 

234  La  Salle  Street,  >  CHICAGO,  ILL. 


m 


HEN  WRITING  TO  ADVERTISERS  in  the  Street  Railway  Journal  you  will 
confer  a  favor  on  both  publisher  and  advertiser  by  mentioning  this  paper. 


THE  HOLGOMB-LOBB  COMPANY 

CEDAR  PILES  POLES  &P0STSI 

204  DEARBORN  ST.    CHICAGO  ILL. 


Yellow  Pine 
Oak  or  Chestnut 

In  Cargo  Lots 


Cross-Arms,  Pins  and  Braces 

D.  W.  PHELflN 

277  BROADWAY,   NEW  YORK  a 


Octagonal  or  Round 
Yellow  Pine,  Chestnut 
or  Southern  Cedar  ... 


\  ready  market  for  second-hand  apparatus  can  frequently  be  secured  through  an  adver- 
tisement on  the  "  For  Sale  "  page  of  the  Street  Railway  Journal.  Rates  on  application. 
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ELECTRIC  RAI LWAY  Cincinnati 

Equipment  Co.  ' 


02 


•J  hi 

m 


Bracket 


?LTUBULARP0I^ARM 


I'ROt 

AND 

STEE 


For  Electric  Railways,  Lighting  and  Telegraph  Service.  , 

FOB  OX7Bj  NHWl  OATALOaUB   TSTo     1 0, 


If 
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ELECTRIC  STREET  RAILROAD  TRACK  DRILL 

IS  IT 

wise  economy  to  go  on  drilling  by  hand  with  a  Trolley  Wire  just  above  you  ? 

LOOK  UP! 

AND  WRITE  US  FOR  CATALOGUE  AND  PRICES. 

Our    NEW    MULTI  =  SPEED    MOTOR  is  built  with  special  refer- 
ence  to  the  exacting  requirements  of  a  grounded  circuit. 

We  make  an  AUTOMATIC  DRILL  (with  Clamp)  which  can  be  adjusted 
to  and  detached  from  the  rail  in  a  moment. 

STOW    MFG.    CO.,    BINGHAMTON.  N.Y 

Inventors  of  the  STOW  FLEXIBLE  SHAFT  and  IRONCLAD  MULTI-SPEED  MOTOR 

General  European  Agents,  SELIQ  SONNENTHAL  &  CO.,  85  Queen  Victoria  St.,  LONDON,  ENG. 


Established 
1875. 


THE  AMERICAN  fsr#?tacnhd  CO. 


Hamilton,  Ohio 


SPECIAL  TRACK  WORK 
forELECTRIC  RAILWAYS 


MORDEN  FROG        1ST 33   CROSSING   'W'OMS.S-  — » > 

MHNUFHCTURERS    RHILJiliHY    SPECIHL    TRHC  K  WORK, 
WORKS:  SOUTH  CHICAGO.  SALES  OFFICES  :  818  "  ROOKERY,"  CHICACO. 


Pneumatic  Railway  crossing  Gales 


(BOGUE  &  MILLS  SYSTEM) 


Buda  Toundry  3c  Mf£.  Go.,  HARVEY^  ILL. 

OFFICE  :  917  Honadnock  Block,   CHICAGO,  ILL. 


ELLIOT  FROG  AND  SWITCH  CO. 

East  St.  Louis,  Illinois. 

Electric  Railway  Work 


Our  Catalogue  of 

Street  Railway  ^ 
Electrical  Books 

is  yours  for  the  asking. 

STREET  RAILWAY  JOURNAL, 
114  Liberty  St.,  N.  Y. 


PAIGE  IRON  WORKS, 


CHICAGO. 


SPECIAL  TRACK  WORK 


100,000 

RECONSTRUCTED  GRANITE 

Third=Rail  Insulators 

NOW  IN  USE 

RECONSTRUCTED  GRANITE  CO.,  14  Dey  Street,  NEW  YORK 
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Automatic  Electric  Trach  Switch 


Operated  and  Controlled  by  the  Motorman  without  extra  attachments  to  car. 
Can  be  adjusted  to  any  Switch  Tongue. 
GUARANTEED  SAFE,  SURE.  ECONOMICAL  AND  LASTING.       J  \MJ- 

With  this  device  no  insulited  section  of  track  is  necessary.  The  Car  receives  the  curn 
throueh  a  solenoid  coil  which  throws  ihe  Switch  tongue  by  means  o!  a  wheel  cam  ev< 
time  power  is  applied.    No  blocking  of  cars  can  happen,  as  the  Switch  tonjue  can  also 
thrown  either  with  a  switch  iron  or  a  lever  a'tached  to  the  pole 
The  mechanism  is  thoroughly  protected  and  wo*  Its  positively  in 
all  kinds  of  weather. 

Our  Automatic  Switches  are  in  ope 
or  being  installed  in  Pittsburgh,  Cincinnati 
Boston,   Indianapolis,    Brooklyn,  Albany 
and  other  cities. 


We  ate  Maoufaclurers  and  Dealers  in  Aulo 
trical  and  Mechanical  Switches  and  Street  Rail* 
of  all  kinds. 


tatic,  Eire- 


American  Electric  switch  company, 

1511-1515  Liberty  Ave..  Pittsburgh,  Pa..  U.  S.  A.  


I 

1 

]THE  INDIANAPOLIS [ 

[SWITCH  &  FROG  CO] 

"I 

M  1 

pSPRINGFIELD,  Ch- 

r  i 

ELECTRIC 

Frogs,    Switches,  Curves, 
Crossings,  Rail  Braces,  Etc. 

RAILWAY 

SPECIAL 

THE  WEIR  FROG  CO., 

Cincinnati,  Ohio. 

WORK, 

Money  Will  iNot  Buy  Health 

But  if  properly  expended 
will  preserve  it. 

There  is  no  better  place  for  recreation 
of  mind  and  body 
than  at  the  resoits  of 
Michigan  and  the  Great  Lakes. 
A  postal  card  will  bring  you 
descriptive  literature  telling  you 
Where  and  How  to  Go. 

"The  way  to  Michigan' 

Address:  Summer  Tour  Dept.,  C,  H.  &  D.  Ry.,  Cincinnati,  O. 


The.  Elastic  Nut  Track- Bolt 


makes  the  best  and  cheapest  rail-fastening. 
NUTS  NEVER  WORK  LOOSE.  Requires 
no  nut-lock.  Our  Elastic  Self-Locking 
Steel  Nut  always  stays,  and  is  superior  for 
use  on  Cars,  Track,  Bridges,  Machinery 
etc.  Write  us  for  prices  on  Sq.  and  Hex. 
Nuts,  (Elastic  or  Common)  Machine  Bolts, 
Track  Bolts,  Rivets,  etc. 
NATIONAL  ELASTIC  NUT  CO., 
MILWAUKEE.  WIS. 


Valuable  Books 

On  Electric  Railway  Practice 


I 


Practical  Electric  Railway 
Handbook 

By  Albert  B.  Herrick. — Contains  valuable  data, 
including  tables,  diagrams,  illustrations,  etc., 
covering  every  department  of  electric  railway 
construction,  testing  and  operation,  with  full 
descriptions  of  appliances,  methods,  etc.;  bound 
in  leather,  with  flap;  407  pages;  344  illustrations. 
Price,  $3. 

American  Street  Railway 
Investments 

The  "Street  Railway  Red  Book":  being 
complete  statistical  and  financial  data  from  offi- 
cial reports  of  street  railway  properties  in  the 
United  States  and  Canada,  with  numerous  maps; 
published  annually.  1902  edition  will  be  ready 
May  1;  size  of  page,  13x9^  inches.    Price,  $5. 

Electric  Street 
Railways 

By  E.  J.  Houston,  Ph.  D.,  and  A.  E.  Kennedy, 
Sc.  D. — History  of  the  electric  railway  and  de- 
scription of  the  machinery  and  equipment 
employed  for  the  generation,  transmission  and 
utilization  of  1he  electric  current  for  street  trans- 
portation; 367  pages;  158  illustrations.  Price,  $1. 
New  edition  in  press. 

Modern  Electric  Railway 
Motors* 

By  George  T.  Hanchett,  M.  E. — A  thorough 
study  of  the  subject ;  each  organ  of  an  electric  rail- 
way motor  is  described  and  illustrated  by  examples 
of  present  and  past  practice,  and  its  operation 
carefully  explained;  200  pages;  140  illustrations. 
Price,  $2. 

Power  Distribution  for  Electric 
Railways 

By  Louis  Bell,  Ph.  D. — (New  edition,  revised  and 
enlarged) — Review  of  the  latest  practice  of  the 
leading  engineers  in  America  and  Europe;  invalu- 
able for  information  on  modern  methods  of  power 
transmission  for  electric  railways;  312  pages;  138 
illustrations  and  diagrams.    Price,  $2.50. 

Street  Railway 
Roadbed 

By  M.  D.  Pratt  and  C.  A.  Alden.— Discussion  of 
the  best  methods  of  to  day  in  street  railway  track 
construction;  with  descriptions  of  track  material; 
of  great  value  to  street  railway  superintendents, 
engineers  and  trackmen;  135  pages;  157  illustra- 
tions.  Price,  $2. 


Street  Railway  Publishing  Co. 

114    LIBERTY    STREET,    NEW  YORK 

Catalogue  of  other  electrical  and  street  railway  books  sent  on  application 
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This  illustration  is  typical  of  the  CENTER- PIER  SWING  TYPE  OF  BRIDGE,  showing  the  obsolete  and  destructive  character  of  this  method  of 

crossing  a  waterway. 


The  Scherzer  Rolling  Lift  Bridge 

when  open  for  the  passage  of  vessels  acts  as  a  barrier,  closing  the  roadway,  and  thus  absolutely  preventing  the 
many  disastrous  accidents  common  to  swing  bridges  when  open  ;  without  additional  cost  the  bridge  itself  forms  the 
most  perfect,  substantial  and  successful  Bridge  Gate  and  Signal  ever  invented. 


View  of  Scherzer  Rolling  Lift  Bridge   at   North  Halsted  Street,  View  of  Scherzer  Rolling  Lift  Bridge    at   North  Halsted  Street, 

Chicago,  open  for  the  passage  of  vessels,  showing  the  barrier  formed  by  Chicago,  closed  for  the  accommodation  of  streetcar  and  highway  traffic  ; 

the  bridge  itself  to  prevent  traffic  running  into  the  open  draw.  also  showing  trolley  wire  support. 


ECONOMY 


in  construction  and  operation  is  effected  by  the  Scherzer  Rolling  Lift  Bridge, 
as  it  is  not  necessary  to  bridge  two  channels  where  only  one  channel  is  required 
— as  is  the  case  with  the  swing  bridge — thus  greatly  reducing  the  length  of 
bridge  required.  Because  of  the  ease  with  which  the  Scherzer  Rolling  Lift 
Bridge  is  opened  and  closed,  the  cost  of  operation  is  so  slight  as  to  be  virtually  NIL. 

The  Scherzer  Rolling  Lift  Bridge  is  the  safest,  simplest,  most  rigid,  rapidly  operated,  efficient,  durable,  eco- 
nomical and  artistic  movable  bridge  ever  constructed  for  Street  Car,  Highway  and  Railroad  Traffic,  and  is  rapidly 
replacing  the  swing  bridge  and  all  other  old  types  of  movable  bridges. 


Preliminary  sketches  and  estimates  furnished  to  responsible  parties  upon  request  accompanied  by  the  necessary  data. 


The  Scherzer  Rolling  Lift  Bridge  Co.' 


MAIN  OFFICES 

616  MONADNOCK  BLOCK 
CHICAGO,  U.  S.  A. 
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Correct  in  Theory  and 
Successful  in  Practice 


Rl  SMOOTH,  continuous  rail  is  unquestionably  the  ideal  track.  It  increases  materially 
SyJ  the  life  of  the  rail,  avoids  the  necessity  of  expensive  bonding,  and  reduces  greatly 
the  wear  and  tear  of  rolling  stock,  due  to  uneven  and  unsatisfactory  rail  joints.  So  mu>  h 
for  theory,  now  for  practice.  The 


FALK 

Cast  =  WeIded   Rail  Joint 


is  in  almost  universal  use  on  the  best  equipped  roads  in  the  United  States,  and  repeated 
orders  give  the  best  evidence  of  the  satisfactory  service  rendered.  This  joint  was  invented, 
developed  and  patented  by  us,  and  every  detail  of  the  work,  every  machine  and  tool,  is  the 
result  of  constant  study  and  the  expenditure  of  money  on  our  part,  with  a  view  to  producing 
the  best  and  most  enduring  results.  Our  catalogue  will  give  you  a  partial  list  of  users,  and 
the  testimony  of  representative  managers  and  engineers. 


But  perhaps  you  are  using  Falk  joints  already, 
and  know  all  about  their  advantages.  If  so,  we 
merely  wish  to  add  that  our 

Gears  and  Pinions 

merit  your  consideration  also.  They  are  made  of 
a  uniform  grade  of  hard,  tough  steel,  and  are  un- 
equalled as  regards  both  quality  of  material  and 
perfection  of  workmanship.  Try  them  and  be 
convinced. 

Catalogue  for  the  Asking. 


! 

i 


THE  FALK  COMPANY 

MILWAUKEE,  WIS.,  U.  S.  A. 

SELLING  AGENTS: 

Wendell  &  MacDuffie,  26  Cortlandt  Street,  New  York  Ira  Bishop,  23  Stevenson  St.,  San  Francisco 

Robert  W.  Blackwell  &Co.,  London,  Eng.         Oscar  Frankenstein,  Berlin,  Germany         Syndlcat  Ampere,  Paris  and  Lyons,  France 


! 

i 
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ATLAS  RAIL  JOI/NITS 

TOR  TDE   OR  GIRDER  RAIUS 


SUSPENDED  OR  SUPPORTED 


GUARANTEED 


Atlas  Raised  Joint.  Atlas  Standard  Suspended  Joint  for  Tee  Rails.      Atlas  Standard  Girder  Brace. 

Raises  rail  to  any  height,  saving  old  low  rail. 


I-X-L 
Paints 

For  Wood 
and 

Iron  Work 


Atlas 
Primer 

Takes  the 
place  of  oil 
or  paste 
wood  fillers 

Atlas 
Surfaoers 

Takes  the 
place  of  lead 
and  oil 
surfacers 

For 

Passenger 
Cars 


Atlas  Raised  Step  Joint  for  Girder  Rails 

Made  to  connect  any  combination  of  rails. 


Atlas  Standard  Supported  Joint  for  Girder  Rails 


L.  Distance 
'Phone — 
Harr.  2900 


Atlas  Railway  Supply  Co. 

1523  MANHATTAN  BUILDING,  CHICAGO,  ILL. 


Ask  for 
I902 

Catalogue  H 
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Our  cast  welded  Joint  is  the  Cheapest 
and  Most  Durable  in  (he  Market 


^^"E  have  perfected  a  cast  welded  rail  joint 
which  we  guarantee  to  be  a  complete 
success  on  city  or  interurban  railway  lines. 
This  Joint  may  be  installed  on  any  track 
with  highly  satisfactory  results,  and  at  a  less 
cost  than  the  ordinary  fish-plate  joint  with  bonding.  Estimates  and  detailed 
information  furnished  on    short  notice. 


HEIL  RAIL  JOINT  WELDING  COMPANY 

MILWAUKEE,  V^I^. 


General  Eastern  Sales  Agent 
C.  J.  HARRINGTON,  15  Cortlandt  Street,  New  York 


Southern  and  Western  Representative 
WESTERN  ELECTRICAL  SUPPLY  CO.,  St.  Louis,  Mo. 


Agents  for  Western  Europe 
E.  H.  CADIOT  &  CO.,  Paris 


Over  Ten  Thousand  (10,000)  Miles  in  Use. 


BEST  ECONOMICAL  RESULTS. 
RECEIVED  THE  HIGHEST  AWARD 
IN  ITS  CLASS  AT  PARIS  EXPOSI' 
TION,  1900,  AND  PAN-AMERICAN, 
BUFFALO,  1901. 


Manufactured      COINTI INUOLJS  RAIL  JOIINT  CO.  OR  AMERICA 

oulyr  by 

General  Offices 
CENTURY  BUILDING,  NEWARK,  N.  J. 


i  Boston,  Mass.,  John  Hancock  BIdg. 
fJWnolea  1  Chicago,  111  ,  Monadnock  Bldg. 
dseDU      I  Montreal,  Canada,  Temple  Bldg. 


St.  Louis,  Mo.,  Security  Bldg. 

San  Francisco.  Ca1.,  Wells  Fargo  Bldg. 

St.  Paul.  Minn.,  Pioneer  Press  Bldgr. 


♦♦♦♦♦♦♦< 


i 


wum  J0,NT  HANUfMnw«fi co 

»  rMDiDc  mill  niKin    MF\A7  YORK  * 


EMPIRE  BUILDING,  NEW  YORK 

=  BRANCH  OFFICES  ^= 
BOSTON,  70  Kilby  Street 

CHICAGO,  Old  Colony  Building 

BALTIMORE,  Continental  Trust  Co.  Building 
ST.  LOUIS,  Union  Trust  Building 

SAN  FRANCISCO,  9'  Fremont  Street 
riONTREAL,  151  St.  James  Street 
ST.  PAUL,  109  Endicott  Arcade 
DENVER,  Equitable  Building 


GIRDER  RAIL  JOINT 


i 

♦ 
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STEEL  RfllLJ— OF  ALL  5ECTI0E3  flUD  WEIQHT5. 

5PECI/1L  WQRK-FOK  STREET  RAILWAYS. 


OUR  /WITCH  E/,  HATE/  ™B  FROQS 
HAVE  HARD  STEEL  CENTER/ 
iE?  /IRE  PUT  IN  TO  JTdY. 

205  BROdbW/lT, 
CflHBRIDQEPORT,  fW/. 

PdRDOUR-JTOCKWLlL  CO. 


1 


<HXXX>0<KX)0000<)00000<>00<><K><><X>0 


New  York  Switch 
and  Crossing 


Hoboken,  N.J., 
U.S.  A. 


CABLE  ADDRESS : 
'  SWITCH,  HOBOKEN  ' 


Troas, 
Switches, 
Crossings 
*  Special 
Crack 
ttlork 

of  every 
description 


It  is  simple  and  practical.  Will  work  at  all  times  and 
not  get  out  of  order.  No  appliance  to  put  on  cars. 
Is  doing  perfect  work  on  some  of  the  best  roads  in 
the  country. 

LET  US  FURNISH  YOU  ONE  ON  TRIAL 


000000000«60«000000000<)<)<>000000<X>00<)0000000««<>00000<H^ 


130 


STREET  RAILWAY  JOURNAL. 
>»'••»  i  *  •  *  i  ff  f  I  f  I  *  i  i  %  fS  f  •  S  S  *  ft *  «  i  f  f  if  rfffff?  ff  *  f  i  *  ♦  *  ^«  4  rrrrrrr*  rrrr<rirriT¥<niriTriQf 


BUSINESS  ESTABLISHED  IN  1959 


STILL  LEADING. 


WM.  WHARTON,  JR.  S  CO. 


INCORPORATED 


PHILADELPHIA,  PA. 

Girder  Rolls  and  Other  Roils  lor  Street  Railways  Complete  with  Fittings 
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Insured  to  Wear  Adjustable 

as  Long  as  the  Without  Disturbing 

Abutting  Rails  the  Pavement 


Note 

Hardened  Renewable 
Crossing  Points 


Guaranteed 

to  Outlast  Anything 

on  the  Market 


the  LORAIN  STEEL  COMPANY 

29  oreat  st^te-S^'-do-.  e.  c.    LORAIN,  OHIO,  and  JOHNSTOWN,  PA.,  U.  S.  A. 
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The  Pennsylvania  Steel  Co. 


Steel  Rails 

,  Switches, 
Special  Work 


Frogs 


MANUFACTURERS  OF1 

OF  ALL  SECTIONS  AND  WEIGHTS  FOR  BOTH 
STEAM  AND  ELECTRIC  RAILWAYS. 


AND  CROSSINGS  FOR  STEAM  RAILROADS. 


FOR  STREET  RAILWAYS. 


Bridges. 
Viaducts 
Steel  Buildings. 
Steel  Castings 
Special  Steels 


WE  CAN  BUILD  AND  HAVE  BUILT  THE  LARGEST  AND  HEAVIEST. 
FOR  STEAM  RAILROADS  AND  ELEVATED  RAILWAYS. 

WE  CAN  FURNISH  ALL  THE  FRAME  WORK. 
OF  HIGHEST  QUALITY. 
FOR  ALL  PURPOSES. 


CALL   ON   OR   ADDRESS   OUR   NEAREST  AGENT   FOR  INFORMATION 

AND  PRICES. 


PHILADELPHIA  OFFICE, 

Qirard  BIdg.,  Richard  Peters,  Jr.,  Sales  Agt. 
BOSTON  OFFICE, 

Rooms  ii-ia  Mason  BIdg.,  Chas.  S.  Clark,  Sales  Agt. 
BALTIMORE  AGENTS, 

R.  C.  Hoffman  &  Co.,  Continental  Trust  Building. 
ST.  LOUIS  AGENT, 

Joseph  G.  Hiller,  Security  Building. 


NEW  YORK  OFFICE, 

Empire  Building,  S.  W.  Baldwin,  Sales  Agent. 

CHICAGO  AGENTS, 

Railroad  Supply  Co.,  Bedford  Building. 
SAN  FRANCISCO  AGENTS, 

George  W.  Gibbs  Co.,  33-39  Fremont  Street. 
LONDON  AGENTS— Sanders  &  Co.,  no  Cannon  St.,E.C. 


Main  Office,  Mills,  Shops  and 
Foundries  at 


STEELTON,  PENNA. 

and  SPARROW'S  POINT,  near  Baltimore,  Md. 

CABLE  ADDRESS: 

Por  the  Pennsylvania  Steel  Co.,  PENNSTEEL,  HARRISBURG. 

Por  the  Maryland  Steel  Co.,  MARSTEEL,  BALTIMORE. 
USE   "LIEBER'S,"   "Ai,"   "A  B  C,"  or  "WESTERN   UNION"  CODES.-LIEBER'S  PREFERRED. 
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FUEL 
ECONOMIZER 


( BromeHs  Patents ) 
( Burpee s  Patents .) 


A  1 a  r  z% 

■rv  body  of 
very  hot 
water  always 
ready  for  use 
i  s  o  f  great 
advantage  in 
keeping  Teg- 
ular steam 
pressure. 
Boilers  are 
supplied 
with  purified 
water,  lewer 
boilers  are 
required  and 
much  less  re- 
pa  i  r  8  —  a  11 
from  waste 
heat.  / 


if  STURTEVANT  Yi 


BLOWERS 


of  every  conceivable 
/brm  for  every  con- 
ceivable purpose. 
Buili  jfor  endurance. 


Exhausters 
Steam  Fans 
Electric  Fans 
Engines 

Electric  Motors 
Generating  Sets 
Forges 

Exhaust  Heads 
Steam  Traps 
Heating 
Ventilating  and 
Drying  Apparatus 
Mechanical  Draft 


XL 


B.F.  STURTEV7VNT  C°.  boston  , 

«EW  YORK  ■  PHILADELPHIA   CHICAGO  •  LONDON" 


COOLING  TOWERS  KSS 


Save  from 
95  to  98 
per  cent, 
of  Water 


Reduction  of 
tern  perature 
50  to  70  de- 
grees F.  guar- 
anteed. 

Re  f  e  r  e  n  ces 
from  leading 
firms  all  over 
the  United 
States. 

Payment  in  in- 
stallments ac- 
cording to 
saving  of  fuel 
and  water 
agreed  to 


NATURAL  DRAFT  TOWER 

GEO.  J.  5T0CKER 

2833  So.  Kingshighway  Blvd. 
,.;  j  Write  for  Catalogue  ST.   LOUIS,  MO. 


Patentee  and 

Manufacturer 
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CRANE  VALVES 

IN  BRASS  AND  IRON,  FOR  100  LBS.,  250  LBS.  AND  800  LBS. 
PRESSURES,  IN  GLOBE,  ANGLE,  GATE,  ETC.,  PATTERNS. 
IRON  GATE  VALVES  FOR  150  LBS.  STEAM  PRESSURE. 

CRANE  FITTINGS 

IN  MALLEABLE  AND  CAST  IRON,  FOR  ALL  PRESSURES  

FLANGED  FITTINGS,  LONG  SWEEP  FITTINGS,  CAR  HEATER, 
SPECIAL  TESTED  AIR  BRAKE,  AND  BRASS  FITTINGS. 

CRANE  STEAM  SPECIALTIES.    TOOLS.   WROUGHT  PIPE. 

COMPLETE  PIPING  EQUIPMENTS  FOR  POWER  PLANTS,  FROM  DRAWI NGS.  CUT. 
FITTED  AND  TESTED,  READY  FOR  ERECTION,  A  SPECIALTY. 


WRITE   FOR  CATALOGUE 


NEW  YORK 

PHILADELPHIA 

CINCINNATI 

KANSAS  CITY 

SIOUX  CITY 

DULUTH 

OMAHA 


CRANE  CO 

CHICAGO 

ESTABLISH  ED  1855 


ST.  PAUL 
ST.  LOUIS 
SEATTLE 
MINNEAPOLIS 
LOS  ANGELES 
SAN  FRANCISCO 
SALT  LAKE  CITY 
PORTLAND,  ORE. 


The  Mcltim  Gasket 


Made   of  packing  incased  in  soft 
annealed  copper 

Guaranteed  to  stand  450  lbs.  steam 
pressure 

Strength  and  elasticity  perfect 
Can  be  reapplied  indefinitely 
All  sizes  for  manhole,  handhole  and   pipe  fittings 
WRITE  FOR  PRICES  AND  CATALOG 

Mi>rAi>fi  ifc  fa  1,6  Bpoadwa«'  new  vorm 

ITIvvUI  II     vvt  1472  Old  colony  Bidg.,  Chicago 


Badger  Lubricant 

Superior  quality 
for  grease  cups 
and  open  boxes. 

Compression  Grease 
Cups. 

All  styles  and  sizes. 

fiOOrk  rVI  l/MDFR  Oil  )  For  Compound  and  Triple 
SVIVf.  .  *~JLh'lr .  Vt  Vc!r  V  Expansion  Engines  of  high 
ROYAL    DYNAMO  OIL  j  steam  pressure. 


f  I   •  k       f*  f  Easily  applied. 

Graphite  Curve  Grease  gas?- 
Ammonia  Soap  gg£ 


grease. 


WRITE 
FOR  PRICES 


Nothing  like  It 
isy 

Room  Floors 

wadhams  oil  aind  CREASE  CO.,  Milwaukee,  wis. 


Results 

If  you  think  your  feed  water  heater  is 
not  doing  all  that  it  should,  send  for  our 
book.  Send  for  it  anyway.  Maybe  you 
don't  know  what  a 

Webster  Feed=Water  Heater 
and  Purifier 

can  do. 


Warren  Webster  &  Company 

Camden,  New  Jersey 


CONOVER  CONDENSERS 

The  Only  Condensers 
sold  under  a 

Duty  Guarantee 


Driven  by  Compound  Corliss 
Condensing  Engine,  twelve 
expansions  of  steam,  vertical 
air  pumps,  all  brass  lined. 
Also  Combined  Air  and  Circu- 
lating Pumps  for  surface  Con- 
densers.  Send  for  catalogue. 

THE  CONOVER  MFC.  CO. 

Office  and  Works 
PRINCETON  AVENUE 
JERSEY  CITY,  N.J. 
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VICTOR 

For  use  in 
Electric  Power  Plants. 


SPECIAL  FEATURES 

Highspeed  and  efficiency  ;  great 
power  and  strength ;  easy  work- 
ing gate  and  fine  regulation. 

Write  for  further  particulars. 


TURBINES 


WE  ALSO  MAKE 
Steam  and  Power  Pump= 
ing  riachinery, 
Jet  and  Surface 

Condensers, 
Air  Compressors, 
Oil  Hill  riachinery, 
and  Filter  Presses. 

P.  O.  BOX  282 


The  Stilwell-Bierce  &  Smith-Vaile  Co.  Dayton,  Ohio,  U.  S.  A. 


LOMBARD  GOVERNORS 

Our  1902  Catalogue  of  J 00  pages  is  now  ready  for  distribu- 

hi'  shs1" 

tion.     It  contains  all  available  information  on  governing 
water  wheels.     If  you  are  interested,  write  for  it    J>    J>  ^ 

;  wtt    ''  % 

THE  LOMBARD  GOVERNOR  CO. 

36  WHITTIER  STREET,  (Roxbury) 
BOSTON,       =  MASS. 
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TAUNTON  LOCOMOTIVE  MFG.  CO. 

TAUNTON,  MASS.,  U.  S.  A. 


HAKERS  OF 

WAINWRIQHT 

STEAM 
APPLIANCES 

FEED  WATER  HEATERS 
SURFACE  CONDENSERS 
EXPANSION  JOINTS 

»|? 

THE  WAINWRIGHT 
EVEN-FLOW 
FEED  WATER  HEATER 

Is  built  of  high-grade  cast  iron 
and  has  pure  copper  tubes, 

CORRUGATED 

These  tubes  will  transmit  100  per  cent,  more  y 
heat  per  square  foot  than  smooth  tubes  under 
same  conditions.   The  feed  water*  circulates  so 
as  to  use  all  the  heating  surface  uniformly. 


100,000  H.  P.  at  WATERSIDE  STATION,  39th  Street  and  East  River,  N.  Y. 
50,000  H.  P.  for  new  Power  House,  Brooklyn  Rapid  Transit. 
8,000  H.  P.,  Citizens'  Light  and  Power  Co.,  Rochester,  N.  Y. 


i 


H.  M.  FIFE,  Holland  Building,  St.  Louis 
CHARLES  H.  PAINE,  85  Liberty  Street,  New  York 


# 
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The 


BULKLEY 


Injector 


CONDENSER 


Write  for  pam- 
phlet "A,"  and  give 
size  of  your  Engines, 
Pumps,  Pipes,  etc., 
also  the  nature  and 
volume  of  water 
supply. 


Tbis  Condenser 
requires  no  air  pump, 
but  forms  a  superior 
vacuum  by  the  ac- 
tion of  the  exhaust 
steam  and  condens- 
ing water. 

We  also  make  ah 
Air  Pump  Con- 
denser of  improved 
design. 


HENRY  W.  BULKLEY, 


New  York  Office. 
145  Broadway. 


Orange,  IN.  J. 


What  Kind  of  a 

Feed-Water  Heater  Do  You  Use? 

"COCHRANE"? 

If  so,  you  are  well  fixed,  and  if  you  should  say  "  No,"  then  the 
fault  is  probably  ours,  because  we  did  not  look  you  up  when  you 
were  in  the  market,  or  because  we  did  not  present  the  facts  about 
our  "  Cochranes  "  as  they  deserve  to  be  told. 

They  heat  water  as  hot  as  the  exhaust  steam  can  make  it,  and 
do  this  always— no  deterioration  in  heating  efficiency  because  of 
age,  or  because   someone  has  for- 
gotten to  clean  them. 

Then  they  give  all  the  purification 
obtainable  with  exhaust  steam,  sav- 
ing the  exhaust  condensed  in  doing 
the  heating,  saving  the  returns  and 
live  steam  drips,  and  giving  purifica- 
tion in  other  ways. 

With  one  pound  of  exhaust  steam 
they  will  heat  six  pounds  of  cold  water 
to  practically  the  boiling  point,  giving 
you  seven  pounds  of  hot  water  for 
your  boilers  where,  under  the  same 
conditions  it  would  take  (if  you  used 
a  closed  heater)  one  and  one-sixth 
pounds  of  exhaust  and  seven  pounds 
of  cold  water  to  get  seven  pounds  of  hot  water— perhaps  not 
so  hot. 

A  dozen  other  advantages.  We  tell  you  about  each  of  them  in 
our  Catalogue  **20  H."  So  if  you  are  looking  into  the 
heater  question,  please  remember  to  investigate  the  Coch- 
rane." 


HARRISON  SAFETY  BOILER  WORKS, 

N.  17th  and  Lippincott  Sts.,  PHILADELPHIA,  PA. 


A  MATTER  OF  CHOIC 


LOTS  OF  FUEL, 
LITTLE  STEAM 
MUCH  WASTE  \ 
DIRTY  BOILERS 


1  Ttn 

WL01 


ITTLE  FUEL, 
LOTS  or  STEAM, 
I  NO  WASTE  X 
I  CLEAN  BOILERS 


ITS   UP   TO  YOU 


THE   LATTER  IB  ATTAINED 


by  the  use  OF    STILWELLS  FEED  WATER  HEATER. 


WRITE"-'  FO INFORMATION 

DAYTON  ,  OHIO. 


1 


iUKMII  t  tOWUH  CltVD. 


HOPPES 


Live  Steam  Teed-Water  PURIFIERS 
Exhaust  Steam  Feed=Water  HEATERS 


Our  Purifiers  are  guaranteed  to  keep  boilers  clean, 
using  any  kind  of  water.    The  Heaters  will  heat  feed- 
water  to  2io°  and  catch  all  solids  liberated. 


Hoppes  Steam  Separators 

are  the  largest  made,  and  separate  without  friction. 


and  Oil 
Eliminators 


The  Hoppes  Mfg.  Co. 

51  Belmont  Avenue,  Springfield,  O. 


Horizontal  Separator 


Live  Steam  Feed-Water  Purifier 


Western  Office  :  Security  Building,  St.  Louis.     Eastern  Office  :  Girard  Building,  Philadelphia. 
Foreign  Offices  :  59  City  Road,  London,  B.  C,  England. 


138 


STREET  RAILWAY  JOURNAL. 


Wheeler  Condenser  &  Engineering  Co. 

OFFICES: 

120  LIBERTY  ST.,  NEW  YORK.         1642  M0NADN0CK  BLOCK,  CHICAGO. 
179  QUEEN  VICTORIA  ST.,  LONDON.  E.  C. 

Water  Cooling  Towers 


Wheeler 
Surface  Condensers 

Feed  Water  Heaters 

Steam  and  Electric  Pumps 

Evaporators 
and  Sugar  Machinery 

COMPLETE  COOLING  TOWER 
AND  CONDENSING  PLANTS 
FOR  ELECTRIC  LIGHT,  RAIL- 
WAY AND  POWER  PLANTS, 
MILLS,  MINES,  ETC.  

For  the  benefit  of  those  contemplating  the  Installation  or  Altera= 
tion  of  steam  plants,  we  shall  be  pleased  to  give  advice 
and  prepare  plans  and  specifications. 


Over  3,000  Plants  in  Operation. 

OVER  100,000,000  GALLONS  OF  WATER  PURIFIED 

DAILY  FOR  BOILER  USE  ALONE. 

Automatic  Apparatus  for  Purifying,  Softening 
and  Filtering  Hot  or  Cold  Water  Before  Entering 
Boilers. 

Positively  Preventing  Incrustation,  Corroding 
and  Foaming. 

Operated  Without  Power,  Steam  or  Mechanical 
Agitators. 

Simple  and  Durable  in  its  Construction. 

Ccst  Low  and  Very  Economical  in  Maintenance. 

No  Waste  of  Lime  or  Soda  Reagents. 

No  Renewal  of  Filtering  Material  Necessary. 

We  Guarantee  our  Plants  to  do  the  Work  Claimed. 


Some  of  the  Big  European  Plants  Using  our  Purifiers. 

Allgemeine  Elektricitats-Gesellschaft,  Berlin,  330,000 

gallons  per  day. 
Union  Elektricitats  Gesellschaft,  348,000  gallons  per 

day. 

Siemens  &  Halske,  951,000  gallons  per  day. 

Schuckert  &  Co.,  1,173,000  gallons  per  day. 

Gans  &  Co.,  798,000  gallons  per  day. 

Soci6t£s  des  Tramways  d'lxelles-Boendal,  300,000 

gallons  per  day. 
Tramways  de  Fontainebleau,  30,000  gallons  per  day. 


SEND   FOR  CATALOGUE. 


Automatic  Water  Purifying  Co., 

45  Broadway,  New  York. 


Agents— F.  T.  Day,  N.  Y.  Life  Building,  Chicago.    Goff,  Horner 
&  Co.,  Pittsburg,  Pa.  Jewett  Allin,  Chattanooga,  Tenn. 
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Soft  Feed  Water 

KENNICOTT  WATER  SOFTENING  MACHINE 


SECTIONAL  VIEW— CAN  BE  ORDERED  WITH  OR  WITHOUT       EXTERIOR  VIEW  OF  KENNICOTT  WATER  SOFTENING  MACHINE 
SURROUNDING  SOFT  WATER  STORAGE  TANK  AS  USED  ON  RAILWAYS 

MAKES  WATER  SOFT  BEFORE  IT  ENTERS  BOILERS 

AN  EFFICIENT  MECHANICAL  AGITATOR  IS  USED,  INSURING  UNIFORH  STRENGTH 

OF  LIME  WATER 

WE  GUARANTEE  RESULTS— AND  OUR  GUARANTEE  MEANS  SOMETHING 

KENNICOTT  WATER  SOFTENER  CO- 

3581  BUTLER  5TREET,  CHICAGO 


CHAUNCBY  J.  BLAIR  CASS  L.  KENNICOTT  WALTER  H.  GREEN  JOHN  BENHAM 

President  Vice-Prest.  and  flen'l  Jlgr.  Secretary  Treasurer 
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IN  THE  UNITED  STATES 


200  STREET  RAILWAYS 

usearse  of  Dearborn  Vegetable  Feed  Water  Treatment 


FOR  BOILERS 


DEARBORN  High  Pressure  Cylinder  Oils  are  being  generally  adopted  by  the  large 
Street  Railway  and  Lighting  Plants  because  of  highest  efficiency  and  economy. 

WHTERS    HNHLYZED     FOR     STEHM    USERS  FREE 


DEARBORN  DRUG  &  CHEMICAL  WORKS 


W.  H.  EDQAR,  President 


OFFICES  AND  LABORATORIES: 

29,  30,  31,  32  &  33  RIALTO  BLDC.  CHICAGO 


ASK  THE  ENGINEER 


ASK  THE  ENGINEER,  HE  KNOWS. 

THE  ENGINEER  KNOWS  WHAT? 

HE  KNOWS  WHY  YOUR  OIL  BILLS  ARE  SO  BIG. 

ASK  HIM  IF  ANY  OIL  TS  LOST  FROM  LEAKY  BARRELS 
IN  WHICH  THE  OIL  LAYS  AF1ER  RECEIPT 
BECAUSE  YOU  H  WE  NO  PLACE  TO  STORE  IT.  IT'S  TEN 
DOLLARS  TO  '  A  HRICK  WATCH  "  THAT  HE  WILL  SAY 
"YES,"  AND  ESTIMATE  THE  LOSS  AT  SEVERAL  GALLONS 
PER  BARREL.  WHEN  THE  OIL  GETS  WARM  THE  BARRELS 
OPEN  UP  L1K.E  A  POOR  MANS  POCKET  AND  THE  OIL 
STREAMS  OUT,  AN n  IT  IS  A  DEAD  LOSS  TO  THE  OWNER. 

IE  THERE  IS  ANY  LOSS  IN 
HANDLING  OILS,  BY  DRAW- 
ING FROM  THE  SPIGOT,  OR  PUMPING  FROM  A  "SLOPPY" 
OLD  STYLE  TANK  ;  HE  WILL  CONFESS  SUCH  LOSS  UPON 
EACH  BARREL  HANDLED.  FIGURE  THE  COST  OF  THE 
OIL  PER  GALLON  AND  THE  NUMBER  OF  GALLONS  LOST 
PER  BARREL  AND  MULITPLY  BY  THE  NUMBER  OF  BAR- 
RELS PURCHASED  LAST  YEAR  AND  THEN 

ASK  YOURSELF  IF  Y0URS  ls  NOT  A  pretty  ex 

PENSIVE  PLAN  AND  IF  THIS  I  OSS 
WERE  NOT  A  LOSS  BUT'  WERE  TURNED  INTO  PROFIT 
INSTEAD,  IF  IT  WOULD  NOT  RETURN  A  HANDSOME 
DIVIDEND  UPON  THE  AMOUNT  NECESSARY  TO  IN- 
VEST TO  EQUIP  YOUR  PLANT  WITH  AN  ECONOMICAL 
UP-TO-NOVV  OIL  SAVING  SYSTEM,  ENABLING  YOU  TO 
STORE  YOUR  OILS  IMMEDIATELY  UPON  RECEIPT.  THEN 
SIT  DOWN  AND  WRITE  US  A  LE  I  TER  STATING  YOUR 
NEEDS  AND  CIRCUMSTANCES  SURROUNDING  AND 

ASK    US    WHAT  SUCH  A  SYSTEM  WILL  COST. 


YOU  WILL  GET  a  prompt  reply  csurely). 

WE    WILL    GET  YOUR  ORDER  (MAYBE),  and 
THE  ENGINEER-WELL, HE'LL  BE  TICKLED  TO  DEATH- 
ASK  HIM  TO-DAY. 

S.  F.  BOWSER  &  CO.  m.  FORT  WAYNE,  IND. 


Let  it  Alone! 

q  That's    all  the 

^    S  "AMERICAN"  Oil 

_____  W  Filter  needs — to  be  let 

gsSMl  alone. 
fegU^a         It  uses  no  filtering 
material,    and    it  re- 
quires no  changing,  no 
care,  no  attention. 

Simply  pour  in  your 
waste  oil — water,  grit, 
dirt  and  all.  The  filter 
automatically  gives 
you  back  your  oil — all 
of  it — filtered,  purified, 
and  as  good  as  new,  while  the  dirty  water 
and  grit  are  automatically  carried  off.  No 
other  filter  does  this. 

Thirty  days  on  free  trial;  return  it  if  not 
satisfied  at  our  expense.  Write  for  booklet. 


American  Oil  Filter  Co. 

12:0  Real  Estate  Trust  Building, 
PHILADELPHIA,  PA.,  U.  S.  A. 

oh 


SIEGRIST  SYSTEM, 

AUTOMATIC  LUBRICATION  PATENTED. 

THE  GREAT  OIL  AND  LABOR  SAVER.  PAYS  A  BIG  INTEREST  ON  THE  IN- 
VESTMENT. NOT  AFFECTED  BY  HEAT  OR  COLD.  PLENTY  OF  OIL  UNDER 
ALL  CONDITIONS. 

OWNERS  AND  CONSULTING  ENGINEERS  ARE  INSTALLING  IT  ALL  OVER  THE  WORLD. 

al,STb°/S™is,1ed  SIEGRIST  LUBRICATOR  CO.  st.  louis,  mo.,  u.  s.  a. 
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Over  4-000  Turbine  Cleaners 


sold  to  the  Largest  Companies  in  America  and 
Europe,  who  have  found  this  Cleaner  the  only 
one  they  can  afford  to  use  or  buy.     Sent  on  Trial. 


Better  Results 

are  obtained  from  low- 
grade  oils  with  this 
Filter  than  from  the 
most  expensive  oils  with 
any  other  apparatus. 

Write  for  Booklets. 


LIBERTY  MANUFACTURING  CO.  p,™?burg 


This  is  an  Age  of  Specialties 

Ours  &.re  boiler  tube  cleaning  devices  for 
cleaning  all  water  tube  boilers  mechanically. 
They  &.re  not  experiment/*,  but  the  oldest 
on  the  market. 


The  Gem  Manufacturing'  Co. 

Spruce,  neau-  Thirty-third  Street,  Pittyburg,  Po.. 


THE  WEINLAND 


Tube  Cleaner 


CLEANS  TUBES  CLEAN. 


It  is  the  machine  for  you,  if  effective  work,  strength 
and  minimum  cost  of  operating  count  for  anything. 


SAVES    TUBES,     TIME,     COAL,    LABOR    AND    INCREASES  DIVIDENDS. 


The  Patent  Coupling' 


shown  above  is  worth  your  consideration.  One 
goes  with  every  cleaner.  Hose  can't  pull  out. 
Saves  lots  of  time,  worry  and  "  cuss- words." 
Write  us  about  Boiler  Cleaning.  We're  experts  in  that  line,  have  had  20  years'  practical  experience  and 
"  know  how."    Many  sizes  and  styles  for  all  kinds  of  tubes. 


The  Lagonda  NVf'g  Co., 


17   West   Washington  Street, 
SPRIINGPIEUD,    OHIO.    U.    S.  f\. 
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TELEPHONE  CALL, 
1515  CORTLANDT. 


  Bui 


Headquarters  for  Hair  Felt  Mineral  Wool. 
Asbestos  Papers  Brine  Pipe  Coverings,  etc 


Estimates  Furnished  and 
Contracts  Executed. 


83 


SJ- 


WATER  TUBE  STEAM  BOILERS 


3Ht  i 


HEINE 


BOILER 

42 1  Olive  St.,  St.  Louis,  U.  S/A. 

 ARE  1 

ECONOMICAL,  SAFE  AND 
DURABLE 


THE  ADVERTISEMENTS  OF 


s 


team  Plant 


Equipment 


IN  THE 


Street  Railway  Journal 

INCLUDE 

Engines, 

Boilers, 

Pumps, 

Condensers, 
Heaters  and  Purifiers, 
Separators, 

Automatic  Stokers, 
Grates, 
Coal  Conveyors, 

Cooling-  Towers, 
Fuel  Economizers, 
Mechanical  Drafts, 

Oil  Filters, 

Boiler  Cleaners, 
Water  Softeners, 

Piping, 

Pipe  Coverings, 

Valves, 

Engine  Stops, 

Packiug, 

Lubricators, 

Oil  Cabinets, 
Oils  and  Greases, 
Etc.,  Etc. 


When  in  the  market  for 
any  of  the  above  appara- 
tus, it  will  pay  you  to 
consult  these  pages. 


The  Wilkinson  Stoker 


OVER  3,000  MACHINES 

IN    SUCCESSFUL  OPERATION 

Their  use  insures  the  highest  degree  of  economy 

in  Burning  any  kind  of  Fuel  

Mechanical  Feeding     .     .     Automatic  Stoking 


SEND   FOR  CATOLOQUE 

Branch  Offices 
NEW  YORK 
PHILADELPHIA,  PA. 
HARRISBURG,  PA. 
COLUMBUS,  O. 


THE  WILKINSON  MANUFACTURING  CO. 

BRIDGEPORT,  MONTGOMERY  COUNTY,  PA. 
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The  Babcock 


85  LIBLR  IY  ST. 
NEW  YORK 

cable:  address 

N  EW    VO  f*K 

"CLOVE  BOXES'  

'  ALL    FOREIGN  OFFICES' 
"BAB CO  CK 


BOSTON 

<3B  FEDERA  L  ST 

PHILADELPHIA 
WORTH  AMERICAN  BLOO. 
SAN  FRANCISCO 

32  FIRST  ST. 


Partial  List  of  BABCOCK  &  WILCOX  BOILERS  Sold  for  Electric  and  Cable  Railways. 


H.P. 

Metropolitan  St.  Ry.  Co.,  New  York  12  orders,  '04-'oo..  59,100 

Manhattan  Elevated  Ry.  Co.,  New  York   '99--  33,Soo 

Boston  Elevated  R.  R.  Co.,  Boston,  Mass  12  orders,  '89-'99__  22,500 

Union  Traction  Co.,  Philadelphia,  Pa  9  orders,  '93-'95-.  21,675 

Brooklyn  Rapid  Transit  Co.,  Brooklyn,  N.  Y..13  orders,  »i-'<>-  20,000 

Union  .Elevated  R.  R  Co.,  Chicago,  III  ■  order,  '96.-  6.400 

Northwestern  Elevated  R.  R.  Co.,  Chicago,  III  .  1  order,  '96.-  6,400 
rietropolitan  West  Side  Elevated  R.  R.  Co., 

Chicago,  III  .  2  orders,  '94-'98._  6,000 

Consolidated  Traction  Co.,  Pittsburg,  Pa   2  orders,  '97-'99--  6,000 

North  Jersey  St.  Ry.  Co.,  Jersey  City,  N.  J  6  orders,  *93-'99-.  6,000 

South  Side  Elevated  R.  R.  Co.,  Chicago,  111  2  orders,  4,800 

rietropolitan  St.  Ry.  Co.,  Kansas  City,  Mo  6  orders,  '86-'96__  4,696 

Buffalo  St.  Ry.  Co.,  Buffalo,  N.  Y  3  orders,  '90-'93__  4,500 

Louisville  Ry.  Co.,  Louisville,  Ky  3  orders,  '96-'oo._  4,062 

United  Rys.  &  Elec.  Co  ,  Baltimore,  Md  1  order,  '99--  4,000 

Lynn  &  Boston  R.  R.  Boston,  /lass  3  orders,  '99-'92__  4,000 

Cincinnati  St.  Ry.  Co.,  Cincinnati,  0  5  orders,  '90-'93--  3.300 

Citizens  St.  Ry.  Co.,  Detroit,  flich  3  orders,  '95--  3,500 

Denver  City  Tramway  Co.,  Denver,  Colo  3  orders,  '89»'9i._  2,686 

United  Traction  Co.,  Pittsburg,  Pa  2  orders,  '99..  2,436 

Union  Traction  Co.,  Anderson,  Ind  2  orders,  '98-'99__  2,400 

Cleveland  Elec.  Ry.  Co.,  Cleveland,  0  2  orders,  '98-'99..  2,378 


Market  St.  Cable  Ry.  Co.,  San  Francisco,  Cal. 

Viriginia  Ry.  &  Dev.  Co.,  Richmond,  Va  

St.  Joseph  Ry.  Light,  Heating  &  Power  Co.,  St 

Joseph,  Mo  

Union  R.  R.  Co.,  Providence,  R.  I  

United  Traction  Co.,  Albany,  N.  Y  

Springfield  St.  Ry.  Co.,  Springfield,  /lass  

Columbus  St.  Ry.  Co.,  Columbus,  O  

Charleston  Consolidated  Ry.,  Gas  &  Elec.  Co., 

Charleston,  S.  C  

N.  Y.  &  Brooklyn  Bridge,  Brooklyn,  N.  Y 
Dayton,   Springfield   &    Urbana  St.  Ry.  Co. 

Dayton  O  

Florence  &  Cripple  Creek  Ry.  Co.,  Goldfield,  Col 

Duluth  St.  Ry.  Co.,  Duluth,  ninn   

Richmond  Passenger  &  Power  Co.,  Richmond  Ya 
Detroit,  Ypsilantl  &  Ann  Arbor  St.  Ry.  Co. 

Ypsllantl,  nich  

Pittsburg  &  Birmingham  Traction  Co.,  Pitts 

burg,  Pa  

Rochester  St.  Ry.  Co.,  Rochester,  N.  Y. !."."."" 

Atlanta  Ry.  &  Power  Co  

Union  R.  R.  Co.,  New  York  


-i  order, 

.3  orders, 
.2  orders, 
5  orders, 
4  orders, 

4  orders, 

.3  orders, 

5  orders, 

2  orders, 
.  1  order, 
4  orders, 
2  orders, 

2  orders, 

2  orders, 

3  orders, 
2  orders, 
2  orders. 


.3  orders, 
'oo. 

'98='99 
'02-'93 
'89-'99 
'94-'oo 
'90-'93 

"97-*oo 
'92-'96 

'99 
'98 
*90-'93 
'9o-'oo 


H.P. 
2,208 
2  080 

2  057 

2, OHO 

2,000 
2,000 
1,807 

1,800 

1,786 

1,702 

1.584 

l.3'2 
'.339 


'98..  1,380 


90-00. 
'9i-'94 

'00.. 
'9i-'92. 


1,528 

•.■43 
2,400 
1,500 


Note  the  number  and  size  of  the  renewal  orders. 


BABCOCK  &  WILCOX  Boilers  sold  for  Street  Railway  Purposes  amount  in  the  aggregate  to  over  400,000  H.P. 


THE  STIRLING  Z'  SAFETY  BOILER 

STILL  LEAPS  ALL  COMPETITORS 

&  &  Over  One  Million  H.  P.  in  Use  &  & 

THE  STIRLING  COMPANY 

General  offices,    =     =    =    Pullman  Building,  CHICAGO 

BRANCHES  IN  ALL  PRINCIPAL  CITIES 


I  - — —  ~_ —  «»■£»-  _ — — 

\Robt  Wt 


Electric  Railway 
Power  Plants... 

Power  Machinery, 


Corliss 


ENGINES 


\kl         Berry  Safety 


144 


STREET  RAILWAY  JOURNAL. 


THE  EOLIRSE  SECTIONAL  RAINBOW  GASKET 


Vi  in. 


Y 

Y*  in. 
H  in. 


7A  in. 
r  in. 


for  Hand  Holes. 


for  Extra  Large  Joints. 


PATENTED  AND 

MANUFACTURED  EXCLUSIVELY  BY 


Fac-Simile  of  a  6  inch 
Section  of  Eclipse  Gasket,  Showing 
Name  and  Trade-Mark  Imbedded. 


The  Eclipse  Gasket  is  red  in  color,  and 
composed  of  the  celebrated  Rainbow  Pack- 
ing Compound.  It  will  not  harden  under 
any  degree  of  heat,  or  blow  out  under  the 
highest  pressure,  and  can  be  taken  out  and 
repeatedly  replaced.  Joints  can  be  made  in 
from  three  to  five  minutes. 


THE  PEERLESS  RUBBER  MANUFACTURING  CO., 

16  WARREN  STREET,  NEW  YORK. 


16=24  Woodward  Ave.,  Detroit,  Mich. 


17-23  Beale  Street,  and  18-24  Main    Street,  San  Francisco,  California 


202°2io  S.  Water  Street,  Chicago,  III. 


(D 


°*      STANDS  THCTES' 


<x> 


Oil 


(D 


/fx 


HfOR  STUFFING  BOXES  0P> 
PARTS  OF  MACHINERY  WHISK  REQUIRE  PACKING*  WCMAI/C 

SEND  FOR  DESCRIPTIVE  CIRCULAR  Wfc 


POTML  EQIJIPMENT6, 

 PROMPTNESS 


RELIABILITY 


®"  PEN N  AVE >« TH I RD  STREET.      PITTSBURG,  PENNA..U.S.A.  d 


w 


HY  USE  THE  SWAIN  METALLIC  PACKING? 


piQCT  because  a  perfect  METALLIC  packing  is  absolutely  necessary 
■  I  t  if  reliability,  safety  and  economy  with  uninterrupted  service 

and  low  cost  of  maintenance  are  desired. 

^kFPOWn  becausethe  SWAIN  Metallic  Packing  best  fulfills  these 
JLv>V/lll/)  requirements,  possesses  the  greatest  longevity,  forms 
a  perfect  joint  with  the  least  friction,  and  when  adjusted  to  a  good  rod 
is  perfectly  steam  and  water  tight.  Our  catalogue  will  tell  you  more 
about  it. 


SWAIN  LUBRICATOR  CO. 


250  Lake  Street 
CHICAGO 
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ACCIDENT  PREVENTION 

IS  BETTER  THAN 

ACCIDENT  INSURANCE 


The  chief  advantage  of  an  accident  insurance  policy  is  a  cash  indemnity  for  loss  of  life  or  limb 
which  no  amount  of  money  can  restore.  We  offer  you  a  means  for  preventing  the  worst  accidents 
that  can  happen  in  your  engine  room — a  device  that  will  keep  watch  over  your  engine  at  all  times 
and  avoid  the  fatal  complications  so  often  resulting  from  a  racing  engine. 


THE  "MONARCH 

ENGINE-STOP  AND 
SPEED  LIMIT  SYSTEM 

Is  a  safeguard  and  means  of  protection  for 
life  and  property  entirely  independent  of 
any  mechanism  connected  with  the  engine 
for  that  purpose.    •>»  ^    ^  > 


The  Monarch  System  is  applicable  to  every  type 
of  stationary  engines  manufactured.  It  is  quick 
in  action  and  cannot  injure  the  valve  as  its  opera- 
tion prevents  the  valve  from  being  forced  too  hard 
upon  its  seat.  The  STOP  is  directly  connected 
to  the  throttle,  and  by  means  of  electric  wires  and 
push-buttons  is  accessible  in  all  parts  of  the  building 


As  the  engineer  almost  universally  uses  one  of 


the  buttons  in  the  engine  room  when  closing  down,  the  system  is  always  in  order.  The  SPEED 
LIMIT  is  directly  connected  to  the  main  or  flywheel  shaft  and  can  be  adjusted  at  will  to  any  number 
of  revolutions  of  the  engine  above  normal  and  operates  only  in  case  of  increased  speed  above  that  point. 
In  case  of  breakage  of  the  regular  governor,  or  it  fails  to  operate  for  any  reason,  the  SPEED  LIMIT  acts. 

The  best  American  device  for  preventing  engine  room  accidents  deserves  the  careful  con- 
sideration of  European  engineers.    We  have  excellent  facilities  for  handling  export  orders. 


CONSOLIDATED  s  ^ADWAY 
ENGINE-STOP  CO.  =  ™ 

London  Representatives:  DRAKE  &  GORHAM,  Limited,  62  Victoria  Street 
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AUTOMATIC  CUT-OFF  STEAM  ENGINES 

ESPECIALLY   DESIGNED    FOR    RAILWAY    AND   LIGHTING  SERVICE 

ALL  SIZES   AND  TYPES 


London  Office  Cable  Address 

97  Queen  Victoria  Street  Ballwood,  New  York 
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ORIGINAL  GEO.  H.  CORLISS, 

IMITATED  BY  ALL  THE  WORLD, 
BUT  NOT  EXCELLED. 

GREENE-WHEELOCK, 

HOLDING  WORLD'S  RECORD 
FOR  PRACTICAL  ECONOMY. 


STEAM 


ENGINES 


INTERNATIONAL  POWER  COMPANY, 


OPERATING  CORLISS  STEAM  ENGINE  COMPANY. 


PROVIDENCE,  R.  I.,  U.  S.  A. 


Harrisburg 

Engines 


6   TO  3,000   HORSE  POWER  HIGH  SPEED 

MEDIUM   SPEED  AND  CORLISS 


HARRISBURG    STANDARD   TANDEM    COMPOUND  ENGINE 

DIRECT    CONNECTED  STYLE 


H  arrisburg 


Foundry  and 

Machine 


Works 


HARRISBURG,    PA.(    U.    S.  A. 


BROWN  CORLISS  ENGINE  CO 

MILWAUKEE,  WIS. 

(Works  at  Corliss,  Wis.,  23  miles  South  of  Milwaukee,  on  the  main  line  of  the  C.  M.  &  St.  P.  Ry.) 


BUILDERS  OF= 


HEAVY  DUTY  CORLISS  ENGINES 

BOTH  HORIZONTAL  AND  VERTICAL  TYPE,  FOR  ALL 
PURPOSES  AND  POWERS  UP  TO  8,000  HORSE  POWER, 
REVOLUTIONS  FROM  60  TO  J  50  PER  MINUTE.    .    .  . 


CORRESPONDENCE  SOLICITED 


Eastern  Direct  Representatives 
WOOLSTON  &  BREW 
39  Cortlandt  Street,  New  York 
608  Exchange  Bldg.,  Boston,  Mass. 


Pittsburg  Direct  Representatives 
PITTSBURG  GAGE  AND  SUPPLY  CO. 
Pittsburg,  Pa. 


148 


STREET  RAILWAY  JOURNAL. 


ALUS-CHALMERS  CO. 

SUCCESSOR     TO  ==^=^=^^=^= 

THE   EDWARD   P.  ALLIS    CO.     FRASER  S  CHALMERS.     GATES  IRON    WORKS,      DICKSON    MFG.  CO. 
Milwaukee, Wis.  Chicago,    111.  Chicago,  111.  Scranton.Pa. 


Scranton ,  Pa. 


SOLE  BUILDERS  OF 


REYNOLDS  CORLISS  ENGINES 


FOR  ALL 
POWER  PURPOSES 


LARGEST 
STATIONARY 
ENGINE 
EVER 
BUILT 


The  above  cut  is  an  illustration  of  a  "REYNOLDS  ENGINE  "  built  for  the  Manhattan  Railway  Co.,  New  York,  also  for 
the  New  York  Rapid  Transit  R.  R.  (The  Subway)  There  are  to  be  eight  of  these  engines  in  each  of  the  power  houses. 
Each  engine  is  rated  at  8,ooo  H.  P.  for  its  most  efficient  load,  and  is  to  be  capable  of  operating  continuously  under  a  load 
of  12,000  H.  P. 

SPECIAL  ENGINES  FOR  STREET  RAILWAY  AND   ELECTRIC  LIGHT  PURPOSES. 


BRANCH  OFFICES: 

NEW  YORK,   Broad  Exchange  Bldg. 
PITTSBURG,   305  Ger.Nai.Bank  Bldg 
MINNEAPOLIS.  416  ComExchangeB% 
DENVER,     1649  Tremont  St. 
SALT  LAKE  CITr.  Dooly  Block. 


GENERAL         OFFICE : 

CHICAGO  ^ILLUS  A. 

HOME  INSURANCE  BUILDING. 


BRANCH  OFFICES: 

SPOKANE.     512  First  Ave. 
SAN  FRANCISCO.  137  Montgomery  St. 
Cmr°rMEXICO..  8  Calle  Gante. 
LONDON,  ENG.  -  160  Dashwood  House. 
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ALUS  CHALMERS  CO. 

'  "      ,     •  ,      '-     /     '  ;      SUCCESSOR  TO 

THE   EDWARD   P.  ALLIS    CO.     FRASER  ft  CHALMERS,     GATES  IRON    WORKS,      DICKSON    MFG.  CO. 
Milwaukee, Wis.  Chicago,    111.  Chicago,  111.  Scranton.Pa. 


LLIS-CHALMERS  COMPANY  ENGINES  furnish  power  in  every  large  city  in  the  United  States,  also  in  most  large 
cities  in  foreign  countries.    Our  Engines  may  be  seen  running  in 


The  City  of  Glasgow  Station,  ....  Glasgow,  Scotland 
City  of  London  Electric  Lighting  Co.,    ....  London 

Central  London  Underground  Railway  London 

London  United  Tramways  London 

Bristol  United  Tramways  Bristol,  England 

Dublin  United  Tramways  Dublin,  Ireland 


COMBINED 
VERTICAL  AND 
HORIZONTAL 


City  Road  Station,  London 

Middlesborough  Tramways,    .    Middlesborough,  England 

Cork  Tramways,  Cork,  Ireland 

Isle  of  Tenath  Railway  Isle  of  Tenath,  England 

Sheffield  Co-operative  Tramways,     .     Sheffield,  England 
and  many  other  cities  in  England. 


BUILDERS  OF  HIGHEST  TYPES  OF 

Pumping  Engines  and  Air  Compressors 


BRANCH  OFFICES: 

NEW  YORK,   Broad  Exchange  Bldg. 
PITTSBURG.  305  Ger.Nat.Bank  Bldg. 
MINNEAPOLIS,  410  Corn  Exchange  Bldg. 
DENVER.      1049  Tremonl  St. 
SALT  LAKE CIlTr  Dool)  Block. 


GENERAL  jflk  OFFICE: 

CHICAGO  ^ILLUSA. 

HOME  INSURANCE  BUILDING. 


BRANCH  OFFICES: 

SPOKANE.     512  Firs! Ave" 
SAN  FRANCISCO,  137  Montgomery  St. 
CITTofMEXICO.  fl  Calle  Ganle. 
LONDON.  ENG.    160  Dashwood  House. 
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RICE  &  SARGENT  and 
IMPROVED  GREENE 


ENGINES 


L»BAD  in  results  obtained  on  railway  and  electric  light  work. 
EXCEL   in  the  operation  of  direct  and  alternating  current 

generators  in  parallel. 
GUARANTEE   unequalled  speed  regulation  for  textile  and 

other  plants.    Revolutions  from  80  to  150  per  minute. 


PROVIDENCE  ENGINEERING  WORKS 

PROVIDENCE,  R.  I. 

American  Licensees  for  Schmidt  System  of  Superheated  Steam. 
Great  Economies  Guaranteed. 


PHOENIX  IRON  WORKS  COMPANY 

builders  "Dick  &  Church "  Automatic  Cut=Off  Engines 


Complete   Power  Plants   el  Specialty 

MAIN  OFFICE  AND  WORKS:  MEADVILLE,  PENN. 

NEW  YORK  t  15  Cortlandt  St.    CHICAGO :  1409  Fisher  Bldg.    Baltimore  :  103  E.  Lombard  St.   PITTSBURG :  401  Furguson  Bldg     PHILADELPHIA :  631  Arch  St. 
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THE  NEW  "BROWN" 


UNEXCELLED  IN  DESIGN  AND  WORKMANSHIP 


Simple, 
Condensing 

and 
Compound 


For 
Any 
High-Grade 
Service 


HEAVY  PATTERNS  FOR  ELECTRIC  RAILWAY  WORK 


Built  only 
by  


C.  H.  BROWN  &  CO. 


16  MAIN  STREET 
FITCHBURG,  MASS. 

BOSTON  OFFICE,  3  COURT  STREET — LEE  W.  WOOLSTON,  MANAGER 


Hamilton  Corliss  Engines 

OVER  2,000  IN 
DAILY  USE 

OVER  500  IN 
STREET  RAIL- 
WAY SERVICE 

ll 

1 II 

■■*£  ~ 

THE  HOOVEN,  OWENS,  REINTSCHEER  CO.  5K 
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ST.   LOUIS   CORLISS  ENGINE 


Special  Heavy  Duty  Engines  for  Electric  Railways, 
Rolling  Mills,  etc. 

For  Direct  Connecting  or  Belting,  Simple  or  Compound 
COMPLETE  PLANTS  DESIGNED,  BUILT  and  INSTALLED 

Builder./* 

St.  Louis  Iron  arid  Machine  Works,  St.  Louis,  Mo. 

EASTERN  AND  FOREIGN  SALES  DEPARTMENT 

Frank  M.  Pierce  Engineering  Co. 

135  BROADWAY,  NEW  YORK. 


COMPLETE  POWER  PLANTS  !25  ELECTRIC  ROADS 


Simple  arid  Compound 
Engines,  Boilers, 
Heaters,  Pumps,  Etc. 

Estimates  Furnished  on  Application 

Baker  Engine 
&  Machine  Co. 

114  Norm  3d  St.,  Philadelphia 


mcsg.  cooper  CO. 


MOUNT  VERNON,  OHIO 


Builders  of  . . 


Corliss  Engines 

COMPOUND,  CONDENSING 
AND  HIGH  PRESSURE..... 

From  50  to  3,000  H  P  with  Girder  or  Semi-Tangye  Frames 


CROSS  COMPOUND  CONDENSING  FOR  ELECTRIC  RAILWAY  WORM 


New  York  Office  s        F.  w.  IREDELL 

1022  havemeyer  bldg.        j*  Manager 


™E  RUSSELL  ENGINE  GO.,  Mammon,  Ohio,  u.  s.  a. 


Simple  and  Compound.     BUILDERS  OF  ENGINES  OF  THE  SINGLE  AND  FOUR  VALVE  PATTERNS.       Beltedand  Direct  Connected. 
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COAL  AND  ASH  HANDLING  EQUIPMENT 
FOR  POWER  STATIONS 

SEND  SKETCH  OF  THE  AVAILABLE  SPACE, 
WITH     THE     CAPACITY      REQUIRED,  FOR 
DESIGN  AND  ESTIHATE  

Steel  Cable  Engineering  Company 

Manufacturers  of  Conveying  and  Elevating  Machinery,  Etc. 
General  Office  and  Works,  BOSTON,  MASS. 
NEW  YORK,  120  Liberty  St.                                             CHICAGO,  1233  Monadnock  Building 

"BROW/NHOIST" 
Steel  Plate  Trolleys 

are  the  easiest  running  Trolleys  built 

Extensively  used  in  Dynamo  Rooms  o(  Power  Plants 


The  wheels  of  our 
"  Brownhoist  "  Trol- 
leys are  secured  to  steel 
pins  revolving  in  ad- 
justable bronze  bear- 
ings, which  give  an 
inside  as  well  as  out- 
side support  and  ma- 
terially reduce  the  re- 
sistance to  movement 
along  overhead  beam 


Our 

'Brown 

hoist" 

Trolley 

Circular 

contains 

much 

valuable 

informa- 

tion 

The  Brown  Hoisting  Machinery  Co. 

Works,  Cleveland,  Ohio,  U.  S.  A. 

NEW  YORK  PITTSBURO  LONDON 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  SB&Sffi.. 

THE  JEFFREY  MFG.CO.Columbus,0. 


Cool  and  Ash  Handling  Machinery 

NEW  CATALOGUE  JUST  ISSUED 

Robins  Conveying  Belt  Company 
17=21  PARK  ROW    =    =   =   /MEW  YORK 


•  ♦  ♦  «  < 


♦♦♦♦♦♦♦ 


By  MASON  D.  PRATT 
and  C.  A.  ALDEN 


:  The  Street 
|  Railway  RoadbedL** 

An  essential  feature  of  a  well-equipped  street  railway  is  a  good 
track,  and  in  this  book  are  brought  together  and  illustrated  the  various 
modern  types  of  track  material  and  methods  of  construction,  with  their 
good  and  bad  features  indicated.  The  authors  are  engineers  of  the 
Pennsylvania  Steel  Company,  one  of  the  laigest  manufacturers  of  rails 
and  '  special  work"  in  America,  and  are  therefore  particularly  well 
equipped  to  treat  of  the  subjects  of  which  they  write.  All  the  various 
features  of  street  railway  roadbed  construction  are  carefully  described, 
with  illustrations  where  necessary,  the  latter  including  sections  of  rail, 
of  roadbed,  views  of  special  joints,  diagrams,  etc.  Rules  and  tables  are 
also  given  for  running  curves,  laying  out  crossings,  turnouts  etc 

135  Pages,  157  Illustrations.    Price,  $2.00. 


-PUBLISHED   BY  THE- 


Street  Railway  Publishing  Company, 1 


14  LIBERTY  ST. 
New  York. 


Electric 
Locomotive 
<if  improved 
construction 
for  hauling 
coal,  ashes, 
etc. 


We  Build  and  equip  Electric  Railways 

FOR  AUXILIARY  PURPOSES  OF  STREET  RAILWAY  SYSTEMS 

CARS  for  Coal  and  Ashes 

CARS  for  Construction  Purposes 

CARS  of  Every  Description  for  All  Purposes 

RAILS  and  PORTABLE  TRACK 

A  Large  Stock  Always  On  Hand 


ARTHUR  KOPPEL,  Dept. 

66-68  Broad  Street,  NEW  YORK 


Write  for 
Catalogue  No.  32 
Specifications,  etc. 
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JOHN  A.  MEAD  MFG.  CO. 

9  BROADWAY,  N.  Y.  CITY 

COAL  HANDLING  MACHINERY 


McCaslin 


OVERLAPPING  GRAVITY 
BUCKET  CONVEYOR 


Has  been  installed  by  us  in  many  of  the  new  power  stations,  including 
Metropolitan  St.  Ry.  Co.  N.  Y.  City,  Eastern  Power  Station 
Brooklyn  Heights  R  R.,  and  St.  Lodis,  Cincinnati,  Milwaukee, 
Washington,  Chicago  and  Toledo  Power  Stations. 

THE  ENTIRE  COAL  AND  ASH  HANDLING  EQUIPMENT 
OF  THE  NEW  POWER  STATION  OF  THE 

MANHATTAN  ELEVATED  RY.  CO.,  N.  Y.  CITY 

WILL  BE  FURNISHED  AND  INSTALLED  BY  US 


AMERICAN 
STREET  RAILWAY 
INVESTMENTS 


"The 

Street  Railway 
Red  Book."  .  . 


The  Standard  Manual  of  Street 
Railway  Statistics  


PRICE,  $5.00. 

STREET  RAILWAY  PUBLISHING  CO., 

J 14  LIBERTY  STREET,  NEW  YORK. 


I! 


AULTM  AN 


Economical  Coal  Handling 
in  a  Power  House. 


THE  use  of  "AULTMAN"  labor-saving 
appliances  reduces  the  cost  of  handling 
material  in  any  form  to  a  very  low 
figure.  We  build  Elevating  and  Con- 
veying machinery  for  this  purpose,  at 
a  low  price,  that  will  doubly  decrease 
the  cost  of  handling. 
Catalogue  "D"  will  explain  more  fully.    Send  for  it. 

The  Aultman  Company,  Canton,  O. 

Eastern  Office— PHILADELPHIA,  PA 


THE  EXETER 
MACHINE  WORKS, 

PITTSTON,  PA. 

New  York  Office,  120  Liberty  Street. 

Chicago  Office,  Monetdrvock  Block. 

St.  Louis  Office,  710  Lincoln  Trust  Bide. 

WRITE  FOR  NEW  CATALOGUE  "C." 


Coal,  Ash  ©aid  Ore 
Handling  Machinery 


For  Power 
Houses,  Coaling  Stations, 
Coed  Ya.rds  evnd  Mines. 


Manufacturers  of 

HOISTING  ENGINES 

for  Contractors,  Mines  and  Quarries. 


GREEN - 

ENGINEERING  COMPANY 

400  Western  Union  Bldg.  CHICAGO,  ILL. 


MANUFACTURERS  OF 


GREEN  TrSing  GRATES 

Absolutely  Self-Cleaning  and  Automatic. 


SOME  OF  OUR  CUSTOMERS 


Chicago  Union  Traction  Co. 

St.  Louis  Transit  Co. 

Metropolitan  St.  Ry  Co 

E.  St.  Louis  &  Suburban  Ry.  Co. 

Cleveland  City  Ry.  Co. 

Steubenville  Traction  Co. 

Danville  Street  Ry.  Co. 

drand  Rapids,  Holl  &  L.  M.  Ry.  Co. 

C.  &  N.  W.  Ry.  Co. 

Mich  I*  an  Central  Ry.  Co 

La  Belle  Iron  Works. 

National  Cash  Register  Co. 

Waukesha  Sheet  Steel  Co. 

Pope  Tin  Plate  Co. 

Armour  Packing  Co. 

Cudahy  Packing  Co. 

S.  &  S.  Packing  Co. 

Anglo-American  Packing  &  Prov.  Co. 

St.  Louis  Refrigerator  &  Cold  Storage  Co. 

United  States  Glue  Co. 

American  Tin  Plate  Co. 

Union  Steel  Co. 

Cleveland  Elec.  Illuminating  Co. 
and  many  others. 
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PARMEINTER 


FENDERS  AND 
WHEEL  GUARDS 


ARE  LIFE  SAVING  DEVICES  /NEVER  KNOWN  TO  FAIL 


Can  be  dropped  to  the  road= 
bed  at  the  will  of  the  motor= 
man  either  by  Toot  or  knee 
as  desired ;  readily  folded  or 
transferred  from  one  end  of 
the  car  to  the  other  ::  :: 


The  Wheel  Guard  can  be 
used  in  connection  with 
Fenders,  or  independently. 
Both  are  made  entirely  of 
metal  and  built  for  strength. 

A  full  investigation 
earnestly  solicited    ::  :: 


WHEE.L  GUARD 


Geo.  A.  Parmenter, 


CAMBRIDGEPORT, 
MASS. 
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The  HIINTER  AUTOMATIC  FENDER 

ITS  VIGTORY 

OVER  103  FENDERS  TESTED  AT  ST.  LOUIS.  MO. 


N  January,  1896,  the  nine  systems  ot  street  railways  operating  in  St.  Louis  equipped  their  roads  with 
various  protruding  fenders,  in  accordance  with  the  then  existing  law. 


In  1900  these  roads  were  consolidated.  In  January,  1902,  the  City  Council  appointed  a  committee  to 
investigate  why  so  many  deaths  had  occurred  since  the  fenders  adopted  in  1896  had  been  in  use.  The 
Committee  reported  these  fenders  to  be  unreliable  and  inefficient. 

As  a  result  of  this  report,  the  Council  passed  an  ordinance  abolishing  all  fenders  then  in  use  in  the  City, 
and  requiring  the  street  railways  to  re-equip  their  cars  with  an  efficient  device. 

THE  HUNTER  AUTOMATIC  FENDER  COMPANY  prfcented  its  record  of  1,300  fenders  in  use 
in  the  City  of  Cincinnati,  in  which  it  showed  that  256  lives  had  been  saved  since  January,  1896. 

The  Fender  Committee  appointed  by  the 
Council  invited  all  the  fender  makers  of  the 
country  to  compete  in  public  tests.  These  tests 
were  made  by  placing  dummies  on  the  track  in 
front  of  cars  provided  with  the  various  type  of 
fenders,  and  ihe  device  which  proved  itself 
the  most  tfhcient  in  saving  life  and  limb  was 

THE  HIINTER  

AUTOMATIC  TENDER 

It  has  therefore  been  adopted  by  the  St.  Louis 
Transit  Company  and  the  St.  Louis  &  Suburban 
Company  which  roads  are  now  equipping  their 
cars  with  2,686  of  these  fenders. 

The  Hunter  Fender  works  AUTOMATICALLY,  without  the  aid  of  the  motorman,  saves  life  and  limb, 
without  failure,  of  both  children  and  adults.  It  costs  less  than  any  other  fender  to  maintain.  Colliding  with 
heavy  wagons  injures  the  front  guard  but  little,  while  other  fenders  are  mashed  to  pieces,  and  new  ones  must 
take  the  place  of  the  old. 

The  great  advantage  of  this  fender  over  others  is  that  the  buffer  extends  but  little  in  front  of  the  car 
and  is  not  liable  to  trip  a  person  while  the  car  is  rounding  a  curve.  At  the  same  time  it  is  ornamental  and 
adds  greatly  to  the  appearance  of  the  car.  It  is  constructed  in  sections,  and  can  be  quickly  removed  to  allow 
coupling. 


The  Hunter  Automatic  Fender  Company 

CINCINNATI,  O. 

LYTLE  J.  HUNTER,  General  Sales  Agent 


;  SHOWING  FENDER  IN  ACTION  ^ 
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THE  ONLY  PERFECT 

CAR  SIGN 


Equally  useful  day  and  night 

When  ordering  cars  don't  fail  to  specify  The   Hunter  Sign 


The  Hunter  Illuminated  Car  Sign  C° 


ASK  ANY  BIO 
ROAD  ABOUT  IT 


Commercial  Tribune  Bldg.,  Cincinnati,  Ohio    ::    Lytie  j.  Hunter,  Secy. 


EASTERN  REPRESENTATIVES  : 

Morris  Electric  Co.,  15  Cortlandt  St.,  N.  Y. 

WESTERN  REPRESENTATIVES  : 

Porter  &  BERG,  309  Dearborn  St.,  Chicago 


AN  IMPORTANT  ADVANTAGE  OF 

The  MILLEN  ILLUMINATED 

CAR  SIGN 

is  that  the  lamps  are  entirely  independent  of 
the  revolving  part  of  the  sign.  The  light  is 
thrown  down  on  the  lettering  from  a  reflector 
above,  making  it  as  visible  by  night  as  by  day. 


In  use  on  all  the  cars  of  ths  Metropolitan  and  Union  Street  Railway 
Companies  of  New  York,  as  well '  as *  many  other 'street  railways. 

Columbia   Machine  W  orks 

18  FULTON  STREET,   BROOKLYN,  N.  Y. 


We  Manufacture  all  kinds  of  Street  Railway  Supplies  and  have 
extensive  facilities  for  the  filling  of  export  orders  promptly. 


COTTON  DUCK 

and  CURTAIN  STRIPES 
JOHN  BOYLE  &  CO. 

199-207  FUlton  St.,  NEW  YORM    and    1016  Penn  Ave.,  PITTSBURGH 

Samples  and  /Vices  on  A  implication 


&  Save  valuable  time  tvery  day  by  carrying  the 

Practical  Electric  Railway  Hand  Booh 

in  jour  pocket. 

$3  00 

jj  STREET  railway  PUBUSMNG  CO.,  120  Liberty  street,  New  York  2 


^s-YOU  NEED  THE 


Universal  Safety  Tread 

On  Your  Car  Steps,  Platforms  and  Floors. 


Clean,  Safe,  Durable.  Outwears  all  other  forms  6f  Tread. 
Samples  and  Price  List  Furnished. 

Universal  Safety  Tread  Co., 45  broadwav. 

  J  '  NEW  YORK,  N.  Y. 


Folding  Gate  for  Double- Door  Cars 


SPECIFY 

Wood's  Gates 

FOR  ALL  NEW  CARS  AND 

PROTECT  YOUR  PATRONS 

BY  EQUIPPING  YOUR  OLD 

CARS     .    .    .    .    .  . 

12,500  cars  Equipped 
semd  for  prices 

The  R.  Bliss  M'f'g  Co. 

PAWTUCKET,  RHODE  ISLAND 


Standard  Qate  for  Single-Door  Cars 
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'ANTASOTE 


Buffalo. 


.©   GOLD   MEUxi-Jj  at 

rOI<  CAR  SKATS  and  CAk  CURTAINS  this  material  is  unequalled.    Unlike  its  cellulose  imitations,  Pantasot 
is  not  dangerous  imitations  can  be  detected  by  applying  a  lighted  match  to  their  surfaces,  Pantasote  will  not  burn- 
It  is  Fireproof  as  well  as  Waterproof,  Greaseproof  and  Stainproof,  and  can  be  cleansed  with  soap  and  water.    Looks  exactly  like 
morocco,  wears  better,  costs  half  will  not  rot,  crack  or  stiffen,  and  is  not  affected  by  heat,  cold  or  weather.   Tested  ten  years  by  leading 
railways.    Made  in  plain  leather  grains  or  richly  embossed  patterns,  all  standard  colors.    Genuine  has  "  Pantasote  "  stamped  on  goods. 

Samples  and  prices  on  request  PANTASOTE  COflPANY,  11  Broadway,  New  York  City. 


THESE 


SEATS,  THEIN  LOOK 

We  give  you  more  advantages  than  you  can 
get  in  any  other  make.  Our  seats  will  prove  it. 

OUR  NO.  44  C  "WAKEFIELD"  leads 
them  all  for  a  first-class  seat.  We  invite  the  closest 
inspection  as  to  its  good  qualities. 

Our  No,  97  15  Double  Revolving  Seat  fills  the  long- 
felt  want  for  an  individual  seat  that  requires  less  space 
than  the  ordinary  cross  seat.  The  seats  can  be  placed  m 
a  staggered  position  or  straight  across  the  car.  No  other 
seat  made  like  it. 

We  furnish  spring  seating  for  street  and  electric  cars 
of  all  kinds.    Write  for  catalog  and  further  information. 

HEY  WOOD  BROTHERS  AND  WAKEFIELD  COMPANY 

WAKEF-IELD,  MASS  ,  U.  S.  A. 


tHE  CURTAIN  SUPPiYm 

85-93  OHIO  ST.    y  ^U. 

^|c~H  IC  AGO 

CAR  CURTAINS^ 
CURTAIN  FIXTURES 

CURTAIN  MATERIALS 

OWNERS  TO  UN  DAT  ION  CURTAIN    FIXTURE  PATENTS 


American  car  seal  Co. 

MANUFACTURERS  OF 

Pushover  Car  Seats  and  Longitudinal 
Seating  in  Rattan,  Plash.  Heather,  etc. 


QUALITY  HIGH: 


^PRICES  LOW 


OFFICE  AND  WORKS 

18-30  Guernsey  St. 

ST.  LOUIS,  MO.  BROOKLYN,  N.  Y.,  U.  S.  A. 


WESTERN  AGENTS 

Western  Electrical  supply  Co. 
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THE  HALE  &  KILBURN 

"WALKOVER 

CAR  jSE^TS 

ALWAYS  IN  ADVANCE 


ADVANTAGES  OVER  ALL  OTHERS. 

Two  inches  more  sitting  space. 
Free  Space  for  Luggage. 
Best  Corner  Grip  Handle. 
Unequalled  Spring  Construc- 
tion. 


No.  80i/i 
Made  in  Rattan, 
Plush,  Carpet 
and  Wood. 


Photographs,  Prices  and  all 
information  on  application 


No.  QO-A. 

I  Also  Makers  of  the  Best 
Longitudinal  Spring 

Seating,  either  Spring  Edge  or  Non-Spring 
Edge,  Covered  in  Rattan,  Plush  or  Carpet, 

MOST  DURABLE  IN  EXISTENCE. 


THE  HALE  &  KILBURN  MANUFACTURING  CO. 

PHILADELPHIA,   PENNSYLVANIA,   U.  S.  A. 
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CROUSE-HINDS 


Designers  arid  Manufacturers  qf  High  Grade 

Knife  Switches     15  STYLES 

10  AMPERES  TO  10,000  AMPERES 

Radial  Switches  Xmm™eTrER 

END  CELL  BATTERY 

Panel  arid  Distributing  Boards 

TO  MEET  ANY  REQUIREMENTS 

Panel  Board  Cabinets 

TO  MATCH  ANY  SURROUNDINGS 


Switchboards 


7  5  O  O    A  MP  ERE 
KNIFE  SWITCH 

"Operated  Easily  by  One  Man" 


FOR  POWER 
LIGHTING 
STORAGE  BATTERY 
arid  SPECIAL  SYSTEMS 

Fire  Alarm  and  Police 

Telegraph  Switchboards 


Sole  Owner/  and  Manufacturer/  of 


The  Syracuse 
Changeable 
Headlight 

poller        Changeable  £ 

PROMPT  DELIVERIES 


Western  Union 
Wire 
in  Syracuse 
Office 


Croiure-Hinds  Electric  Co. 

Main  Office  and  Works 

SYRACUSE,  N.  Y.,  U.  S.  A. 


NEW  YORK 
BOSTON 


Sales  Offices 
CINCINNATI 


CHICAGO 

SAN  FRANCISCO 


Long  Distance 
'Phoney 
In 

All  Office/ 
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.|Soo  t  Mm  i  Ri^neaeiiliA'i'iv|E{Bl  I ! 

R.J.RQUSF  &  CO.!   RICHMOND,  VIRGINIA 


STREET  CAR  GONGS 


The  Price  is  Right 

In  general  use  by  the  leading 
street  railway  companies 
and  car  builders  the 
world  over 


of  our  manufacture  have 
always  given  satisfaction 


BECAUSE 

They  are  m*de  of  the  very 

best  Crucible  Steel 
They  are  indestructible  and 

not  affected  by  the  weather 
Their  tone  is  not  equalled  by 

by  any  other  gong 


CHESWICK  MFG.  CO.,  Cheswick.  Pa 


c,end  for  Catalogue  L. 

tblWatson- 
Stillman  Co. 


204-210  EAST  43d  ST.,  NEW  YORK  CITY. 


Hydraulic 

Jacks 


Hydraulic 

Tools 


HYDRAULIC 


CAR  WHEEL 

PRESSES, 
TRACK  PUNCHES, 
RAIL  BENDERS 

AND  JACKS 


THE  SIMPLEX  ELECTRICAL  COMPANY, 

MANUFACTURERS, 
Under  the  patents  of  the  American  Electric  Heating  Corporation,  of 

Enamel  Gar  Heaters  and  Coil  Spring  Gar  Heaters. 

A  variety  of  designs  to  meet  all  requirements.  Send  for  Catalogue. 

The  Simplex  Electrical  Company, 
Chicago  Office  :                              Cambridgeport,  Mass, 
Monadnock  Block  


PETER  SMITH  HEATER 


An  Improved  J>  <£• 
Hot  "Water  Heater 
For  Electric  Cars  eS* 

Requires  only  about  75  lbs.  of 
coal  for  24  hours  in  the  coldest 
weather.     Can  be  carried  in  a 
corner  of  car  or  in 
vestibule. 

The   hot    water  passes 
through  a  coil  tube  in  the 
heater,  thence  to  an  ex- 
pansion tank  for  equal- 
izing the  pressure,  from 
which  point  it  travels 
in  pipes  throughout 
outlet   the  car  at  the  feet  of 
the  passengers  and 
then  returns  to  the  heater 
again. 

The  grate  is  shaken  with- 
out opening  the  ash  pit 
door,  thus  preventing 
dust  from  flying  in  inte- 
rior of  car. 

Our  htaterhas  many  other 
advantages.  Let  us  tell 
you  about  them. 


PeterSmith 
Heater  Go. 

Detroit,  Mich 

U.  S.  A. 


pOMMIIOrBIIIWgiMHilMIII'irili  HHM 


BARREtt  JACKS 
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Manufacturers  of 


HENDERSON?  MlNATO*f 

i  PAR  S|fiNi 


electric  SIGNAL  C° 

"  S££»0N  mas. 


WRITE  FDR 
-«-e  CIRCULARS 
Represented  in  CHICAGO 
Bv   PORTER  &  BERG 


AUTOMATIC 
ELECTRIC 
SIGNALS 


FOR 


STREET 
RAILWAYS 


I^PINTSGM  GAS 

LIGHTING  SYSTEM 

Has  been  adopted  as  the  STANDARD  LIGHT  by  the  Broadway  and  Third  Avenue  Cable  J  ines  of  New  York; 
the  North  and  West  Chicago  Cable  Lines;  the  Columbus  Central  Electric  Line  of  Columbus,  O.,  and  Denver 
City  Cable  Co.;  also  by  one  hundred  and  three  of  the  most  prominent  railways  and  by  the  Pullman  and 
Wagner  Palace  Car  Companies  in  the  United  States. 

It  has  been  the  standard  lighting  system  in  Europe  for  many  years,  and  is  applied  to  85,000  cars,  3,100 
locomotives  and  800  buoys  in  Europe,  the  United  States,  South  America,  India  and  Australia.  For 
particulars  address 

THE  SAFETY  CAR  HEATING  AND  LIGHTING  CO. 


160  Broadway,  New  York 


"X":"X"X~:~x~x~x~X"X~x~ 


I  The  Only  Practical  and  Scientific  Heater  For  Street  Cars 


A   MINIATURE  HOT-AIR 


FURNACE    -    -    BURNS  COAL 


SECTIONAL  VIEW  OF  CAR  SHOWING  NEW  CENTURV  CAR  HEATER  INSTALLED 

The  New  Century  Car  Heater  combines  all  the  advantages  of  stoves,  electric,  hot  water  and  steam  heaters, 

and  is  still  the  most  economical  heater  extant 


New  Century  Car  Heater  Co.  ™  rn. 

C.  J.  HARRINGTON,  General  Eastern  SbAes  Agent,  15  Cortlandt  St.,  N.  Y.  City 


For  further  particulars 
address   
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Consolidated  O*-  Hating  Company 

Electric  Heaters 


Theoretically 

and 
Mechanically 
Perfect 


|r^fr-pr-H^Hr-T,r^r^Hr-rr  ,  . 

■HlSeiillillllllliSliiiilillBillrt 
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■f!H|iIgll»^S"!!5Spi|Rllllllip!Sfip'SSlRS»Sng 
|isilnfpiiniisB|ea.lBf|^l^l^iilil^lEri| 


Unexcelled 
in 

Economy  and 
Efficiency 


HEATERS   FOR    LONGITUDINAL   SEATS   WITH  RISERS 

Sold  Under  A  FIVE-YEAR  GUARANTEE 


HEATERS   FOR   CROSS  SEATS 

Heater  Adopted 
by 

Manhattan 

Railway 
New  York  City 


Record: 

TEN  I 
YEARS'  ] 
Actual 


KM™ 


Service  £g 


DOUBLE   SNAP  SWITCH 

For 

1,200  CARS 

21,600 
HEATERS 


'  ni^||lia5IIiILUUIl^lllLLLLLLLLtpiii;LiU|j||]jVajJ  .  ii!.^ 

jJJ.JJ.JJjJJJJJJJUJUjJUUUUjMjll 

HEATER   FOR   CHAIR  CARS 


R.  W.  BLACKWELL  &  CO. 
59  City  Road,  E.  C. 
LONDON,  ENG. 


Albany,  N.  Y. 

U.  S.  A. 


1207  Fisher  Building 

 CHICAGO,  ILL.  

634  Park    Row  Building 

NEW  YORK,  N.  Y. 


104 


STREET  RAILWAY  JOURNAL. 


GOLD'S  IMPROVED  ELECTRIC  HEATERS 


excel  all  others  in  even  graduation  of  temperature,  uni- 
form distribution  of  heat,  low  cost  of  original  equipment 
and  simple  method  of  installation.  We  make  heaters 
for  cars  of  every  style. 

Catalogues,  circulars  and  other  information  cheerfully  furnished 


Gold's  Ideal  Electric  Heater,  Three  Degree  Panel  Type. 


GOLD  STREET  CAR  HEATING  COMPANY 


Branch  Office:  614  Rookery  Building,  Chicago,  III. 


Frankfort  and  Cliff  Sts.,  /New  York 


BAKER  K.  HEATERS 

FOR  ELECTRIC  CARS. 


Type  of  Baker  Heater  used  in 
large  Electric  Cars. 


Positively 
Non-Freezing. 

Cheaper,  More  Constant, 
Satisfactory  and  Agree- 
able than  Electricity. 

Various  Sizes. 

Simple  but  Perfect 
in_Operation. 

Is*  s* 

Hot  Water  Pipes  run  around  the 
car  and  at  the  feet  of  every  passen- 
ger. The  Heater  proper  may  pro- 
ject half-way,  or  be  placed  entirely 
within  the  vestibule,  and  thus  keep 
the  motorman  warm  and  his  win- 
dows free  from  frost. 

In  use  on  the  Detroit,  Ypsilanti 
and  Mt.  Clemens  Railway  Co.,  Ann 
Arbor,  Mich  ;  Detroit.  Lake  Shore 
and  Mt.  Clemens  Railway  Co., 
Detroit,  Mich  ;  Twin  City  Rapid 
Transit  Co.,  Minneapolis,  Minn.; 
Milwaukee  Electric  Railway  and 
Light  Co.,  Milwaukee, Wis.;  Water- 
loo and  Cedar  Falls  Rapid  Transit 
Co.,  and  others. 

Manufactured  and 
Sold  Only  by 

William  G.  Baker, 

143  Liberty  St,, 
NEW  YORK,  U.  S.  A. 


Why  Not  Save  35  per  cent, 
of  the  Power  Consumed 
in  Heating  Your  Cars  ? 


Electric  Fan  and  Heating  Web. 

BAY  STATE  ELECTRIC 

HEAT  AND  LIGHT  COHPANY 

The  only  manufacturers  in  the  United 
States  of  a  Perfect  Electric  Car  Heater, 
have  removed  their  offices  to  . 

89   STATE   STREET,    5th  FLOOR 
BOSTON,  MASS. 


CORRESPONDENCE 
INVITED 


JOHN  SHEPARD,  President. 

CHARLES  H.  PINKHAM,  General  Manager. 


Type  R  Street  Car  flotor  Cut-out. 


I 

Protect  Your  MOTORS  By  Using 
"D.  &W."  Enclosed  Indicating  Fuses 


D.  &  W.  FUSE  CO.,  Providence,  R.I. 


OFFICES 


BOSTON  Pettinsrell- Andrews  Co    NEW  YORK— Western  Electric  Co.    PHILADELPHIA— Western  Electric  Co.   CHICAGO— Central  Electric  Co. 

ST.  LOUIS— Western  Electric  Co.   SAN  FRANCISCO-California  Electrical  Works.    LONDON,  ENG.— Imperial  Electric  Supplies,  Ltd. 
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Lieber's  Standard  Gode 

AN   ENTIRELY  ORIGINAL  CODE. 
PRICE,!*  10.00. 

CBI  Rr"TI3r»  Tne  Ciphers  are  selected  from  the  "Official 

dCLCC  1  DU  i  Vocabulary,"  care  having  been  taken  to  omit 
f,fjnp  WOPfl^  such  dangerous  ciphers  as  "  cheap,"  "  charge,' 
tUUC  WUKU3  "coUect,"  "bimonthly,"  "eleventh,"  "eight- 
eenth," "  cargo,"  etc.,  which  are  found  in  other  codes. 

CONTENTS  Tne  Code  contains  8oo  pages  of  75,000  Ciphers ;  65,000 
have  sentences,  and  10,000  are  blank,  enabling  the 
addition  of  private  phrases  under  their  proper  headings. 

DIPFCTOPY  Likbbr'8  Manual,  published  every  three  months, 
XotiorsirVa        contains  a  revised  list  of  those  using  the  code.  No 

OF    USERS  OTHER  CODE  FURNISHES  SUCH  A  LIST. 

RPCT  p  YT  A  MT  That  Libber's  Code  is  recognized  as  the  best  ever 
•    i^yv  i  nil  i      offered  to  the  pUbUc  is  shown  by  the  following 
houses,  who  have  unqualifiedly  endorsed  it  in  preference  to  all  others. 


Albert  &  T.  M.  Anderson  Mfg.  Co. 

H.  W.  Johns  Mfg.  Co. 

Okonite  Co. 

Bethlehem  Iron  Co. 

Eugene  Munsell  &  Co. 

Garton-Daniels  Electric  Co. 

McCardell,  West  &  Co. 

Robert  W.  Blackwell. 

Safety  Third  Rail  Electric  Co. 

Standard  Air  Brake  Co. 

Dick,  Kerr  &  Co. 

Risdon  Iron  Works. 

E.  H.  Cadiot  &  Co. 

Lorain  Steel  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
General  Electric  Co. 
Jackson  &  Sharp  Co. 
Peckham  Truck  Co. 
Baltimore  Car  Wheel  Co. 
American  Metal  Co. 


Lewisohn  Bros. 
Carnegie  Steel  Co. 
John  Stephenson  Co. 
Baldwin  Locomotive  Works. 
Brown    Hoisting  &  Conveying 

Machine  Co. 
J.  G.  Brill  Co. 

Christensen  Engineering  Co. 
Berlin  Iron  Bridge  Co. 
B.  F.  Sturtevant  Co. 
Riter-Conley  Mfg.  Co. 
Ball  &  Wood  Co. 
A.  L.  Ide  &  Sons. 
Springfield  Mfg.  Co. 
Edwin  Harrington  Son  &  Co. 
J.  A.  Fay  &  Egan  Co. 
Worthington  Pump  Co. 
Babcock  &  Wilcox  Co. 
Westinghouse  Air-Brake  Co. 
Manning,  Maxwell  &  Moore. 


LIEBER  CODE  CO., 


2  and  4  STONE  STREET 
NEW  YORK. 


20  BUCKLERSBURY, 
LONDON,  E.  C. 


ROOT'S  SPRING  TRACK 
SCRAPER  AND  FLANOER 


PRICE,  $15.00 


x|    The  only 
.  up-to-date 
•   device  of 
I    its  kind. 
\  Springs 
\  over  all 
obstacles. 


A  clean  rail  on  all  kinds  of  track,  giving 
perfect  contact.  Guaranteed  the  best 
scraper  on  the  market.  Samples  sent 
on  approval.    .     .     Send  for  Catalogue 


ROOT  TRACK  ?  SCRAPER  CO. 


KALAMAZOO, 


MICHIGAN 


The  Mclaughlin 

SAFETY  CAR  COUPLER 


No  Buckling. 
No  Lost  Motion. 


It  is  an 
Automatic 
Quadruple  Lock. 


Is  quicker  of  movement,  in  ca*se  of  fire,  than 
cvny  other  type  used  for  Street  R&alwa.yy. 
It  is  &.n  automatic  quadruple  lock;  it  h&.s 
lock  for  lock.  It  covers  all  the  requirements 
of  the  levw.  It  is  the  style  of  coupler  adopted 
by  the  Master  Ca.r  Builders  Association  of  the 
United  States. 

Write  for  prices. 

Mclaughlin  car  coupler  co., 

1624  No.  9th  St., 

Philadelphia,  P&.. 
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THE  VAN  DORN  &  BUTTON  CO. 

CLEVELAND,   □  HID,  U.S.A. 


MANUFACTURERS  OF 


OPEN    HEARTH  STEEL 

GEARS 


AND 


Highest  Quality.    For  all  Types  of  Motors. 


HAMMERED  STEEL 

PINIONS 


THE  VAN  DORN -  ELLIOTT  ELECTRIC  CO. 

CLEVELAND,    OHIO,  U.S.A. 


Armature  Winding  and  Building. 
Commutator  Filling-  and  Building:. 
Transformers  and  Fields  of  all 
types  rewound. 


ARMATURE  AND  FIELD  COILS 


Noiseless  Pinion*/* 


Make  quiet  running  cars.  Let 
us  tell  you  here  it  is  to  your 
advantage  to  use  /New  Process 
Pinions.  Others  are  using 
them.  Why  be  behind  the 
times? 


The  New  Process  Raw  Hide  Co. 

SYRACUSE,  N.  Y. 


Trolley  Wheels,  Trolley  Poles,  Trolley  Rope, 
Graphite  Bushings, 
Span  Wire,  Rubber  Wire,  Feeder  Wire, 
Overhead  Material, 
Pole  Brackets,    Rail  Bonds,   Carbon  Brushes, 
Circuit  Breakers,  Car  Shades,  Electric  Signals, 
Inc.  Lamps,    High  Tension  Feeder  Supplies, 
Sand  Boxes,  Trolley  Catchers. 

WRITE    US     FOR  PRICES 


PORTER  &  BERG,  509  Dearborn  St..  Chicago,  III. 


KALAMAZOO  wheel 


Our  new  method  of  treating  copper  produces  a  metal  unequaled  for  this  purpose — soft  and  long-lived. 


Will  run  in  sleet  longer  than  any  other.    Self-oiling,  and  therefore  saves  bushings.    Actual  service  proves  superiority.    Will  not  ^ 
Q  Injure  wire.    Better  conductor  and  not  complicated.  v 

|    THE  STAR  BRASS  WORKS  incorporated,  kalamazoo,  mich.  g 
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Nuiiall  sired  Railway  specialties 

Les  engrenages,  ailetous,  supports  et  trolleys  de  la  "marque  Nuttall  "  sont  sur  le  marche 
depuis  aussi  longtemps  que  1'  on  vend  des  moteurs  de  tramways  avec  les  garanties  les  plus 
completes.  lis  sont  garantis  pour  leur  exactitude,  leur  dessin,  leur  duree  et  leur  materiel. 
Nous  fournissons  engrenages,  ailerons  et  trolleys  aux  plus  grands  fabricants  de  moteurs  du 
monde,  qui  reconnaissent  les  nombreux  avantages  qu'  il  y  a  a  equiper  leurs  moteurs  avec 
le  materiel  Nuttall  parfait  et  garanti. 

Communiquex  avec  uotre  represetant  le  plus  rapproche  ou  directement. 


Nuttall  Make  Gears,  Pinions,  Bearings  and  Trolleys  have  been  on  the  market  ever  since 
Street  Railway  Motors  have  been  made  and  are  sold  on  the  broadest  guarantee — are 
guaranteed  for  accuracy,  design,  durability  and  material,  and  used  exclusively  by  some  of 
the  largest  Motor  Manufacturers  in  the  world  who  recognize  the  many  advantages  of  equip- 
ping motors  with  Nuttall  perfect  and  guaranteed  material.  Communicate  with  nearest 
representative  or  direct. 

R.  D.  Nuttall  company 

PITTSBURG,  PA.,  U.  S.  A. 

REPRESENTED  IN  EUROPE  AT 
Birmingham  Brussels  Hamburg 

Paris  Milan  Vienna 


Prague 
Budapest 
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ELECTRIC  MOTOR  AND  GENERATOR  VENTILATING  CO. 

Drexel  Biflg.,  Fifth  &  Chestnut  Sis.,  Philadelphia. 

Our  new  ventilator  is  a  simple  and  efficient  device  for  carrying  cold 
air  direct  to  the  motor  case,  from  the  hood  through  hose  under  car,  or 
from  the  funnel  at  top  as  may  be  preferred.  Will  ventilate  Jrom  either 
end,  according  to  direction  of  moving  car. 
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SOHE  POINTS  OF  flERIT. 

Keeps  motors  clean  and  cool;  will  break  arcs  on  commutators;  increases 
fully  five  times  the  life  of  armatures,  commutators,  field  coils  and 
brush  holders;  decreases  labor  in  car  house;  takes  no  power  to  operate. 
WHY  NOT  OIVE  IT  A  TRIAL? 


Greatest  Mileage  at  Least  Cost 

Oil  absolutely  controlled. 
Perfect  lubrication. 
No  hot  journals. 
Immense  saving  in  wear, 
time  and  oil. 

Standard  Automatic  Lubricator  Co. 

PHILADELPHIA,  PA. 


LUMEN  ,  ALPHA  ,  LOTUS  ,  IDEAL  ,  LUMEN 


TRUCK 
BEARINGS 


CHECK 
PLATES 


LINING 
METAL 


TROLLEY 
WHEELS 


MOTOR 
BEARINGS 


LUMEN  BEARING  COMPANY,  BUFFALO,  N.  Y, 


in  the  Street  Railway  f 


WHEN  WRITING  TO  ADVERTISERS  j0URNAL  you  will  confer 

a  favor  on  both  publisher  and  advertiser  by  mentioning  this  paper. 
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U.  5.  PROJECTILE  BRAND  !■» 
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SQUARE  DOUBLE.  ^^HPr  TRIPLE  REGISTER. 


Rushed  with  orders  on  all  our  types,  especial^  the  above. 

The  Largest  Sales  to  the  Largest  Street  Railways  in  the  World. 

THE  NEW  HAVEN  CAR  REGISTER  CO. 

....NEW    HAy  EN,  CONN.... 
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IF  HE  GETS  IT,  YOU'LL  GET  IT 

If  your  cars  are  equipped  with 

The  International  Fare  Register 

The  new  TYPE  R  5  is  everything  that  a  fare  register  ought  to  be. 
It  registers  separately  on  both  trip  and  totalizer,  two  kinds  of  fares. 
Trip  figures  are  1-4  larger  than  others  and  are  printed  on  alum- 
inum— no  reflection. 

Dials  are  ten-sided, — a  little  thing — a  big  advantage. 
Totalizers  cannot  be  turned  back,  even  if  taken  out. 
Register  positively  cannot  be  opened  without  detection. 
There  are  other  advantages — Will  you  investigate? 

THE  INTERNATIONAL   REGISTER  CO. 

1 1 8- 1  3  2  West  Jackson  Blvd.,  CHICAGO 
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THE  STERLING  No.  5  REGISTER. 

This  is  a  new  machine. 

Externally  it  is  similar  to  the  Meaker,  with  all  figures  an  inch  long. 
The  Mechanism  is  a  new  structure. 

It  embodies  the  sound  principles  of  simplicity,  strength  and  accuracy, 
thus  ensuring  ease  of  operation  and  durability. 

Exhaustive  tests  show  no  faults  in  recording,  nor  signs  of  wear. 

The  "  back,"  also,  is  new. 

Rod  or  cord  ringing  device  may  be  used. 


Sterling-Meeker  Company 

420-422  Ogden  Street,  NEWARK,  N.  J.,  U.  S.  A. 
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urn 

money 
Calk... 


managers  desiring  to 
improve  the  fare-get- 
ting service  are  invited 
to  confer  witb  us  for 
further  particulars. 


HK  difference  between  a  bank  teller  and  a  street- 
car conductor  is  that  the  one  receives  large  sums 
of  money  from  comparatively  few  people  while 
the  other  receives  small  sums  of  money  from  a  large 
number  of  people. 

But  the  gredtt  difference  between  the  two  is  that  the 
one  leaves  with  the  bank  all  he  receives,  while  the  other 
(with  the  ordinary  register)  is  educated  to  leave  with  the 
company  just  what  he  makes  a  record  of. 


521 

iTHIS  REGISTERS  AND 
INDICATES  THE  FARE  PAID 


The  Ohmer  Registry  System  educates  the  conductor 
and  compels  him  to  leave  with  the  company  aJl  he 
receives,  and  the  operation  of  the  Ohmer  System  is  upon 
the  same  primary  basic  principle  laid  down  for  the  bank 
teller,  which  compels  him  to  leave  with  the  bank  all  he 
receives  and  not  just  what  he  makes  record  of. 

The  Ohmer  Registers  are  under  contract  and  in  opera- 
tion on  the  North  American  contract  from  Richmond,  Va., 
to  Portland,  Ore.,  and  from  the  Michigan  peninsula  on  the 
North  to  the  city  of  Old  Mexico. 


The  Ohmer  car  Register  Co, 

DAYTON,  OHIO. 
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ALARM  REGISTERING 

PUNCH 


ALARM 
REGISTERING  PUNCH 


THIS  Register  we  claim  to  be  the  most 
perfect  check  yet  devised  for  the  collec- 
tion and  registration  of  fares  on  Street 
Railroads,  especially  where  different  rates  of 
fares  and  tickets  are  to  be  collected. 

The  conductor  is  provided  with  Trip  Slips  of 
different  colors  for  different  rates  of  fare,  on 
which  he  is  obliged  to  punch  out  a  number 
every  time  he  receives  a  fare  ;  there  is  a  register 
in  the  Punch  which  records  the  number  of  times 
it  is  operated  ;  the  register  and  the  receptacle  for 
clippings  are  secured  by  a  combination  lock, 
which  renders  access  to  them  impossible  by  any 
one  unacquainted  with  the  combination. 

When  the  conductor  renders  his  report  to  the 
office  he  returns  his  Trip  Slips,  Tickets  and 
Punch ;  and  the  Register  Totals,  Slips,  and 


Clippings  should  agree.  This  system  has  been  found  very  perfect  by  the  roads  using  it,  being  some  of  the  largest  in  this 
and  foreign  countries. 


RAILWAY  REGISTER 
MANUFACTURING  CO. 

For  further  particulars,  prices,  etc.,  address  all  communications  to 

EDWARD  BEADLE,  Manager,  1193  Broadway,  New  York,  U.S.  A. 


MODEL 
REGISTER 


THIS  portable  Register  is  the  best  of  its  class  yet  introduced. 
Each  time  it  is  operated,  the  bell  rings,  the  fare  is  recorded, 
and  a  corresponding  figure  is  shown  through  the  opening 
on  front  of  the  register  in  view  of  the  passenger.    It  also  has  an 
indication  plate  showing  the  direction  the  car  is  going,  and  which 
the  conductor  is  compelled  to  change  at  the  end  of  the  route. 

It  is  also  provided  with  a  punch  at  side  to  cancel  passes, 
tickets,  transfers,  etc.,  making,  in  all,  a  very  perfect  and  hand- 
some machine. 

It  has  many  advantages  over  the  clock  or  stationary  register,  as 
conductors  can  collect  their  fares  much  more  rapidly  by  thus 
doing  away  with  reaching  over  the  passengers'  heads  to  operate 
the  register  rope  or  rod  attachment.  It  also  avoids  the  necessity 
of  having  some  one  to  take  off  the  state  of  the  register  each  time 
a  conductor  changes  his  car,  as  with  The  Model  he  uses  the  same 
register  during  the  entire  day,  and  is  solely  responsible  for  it. 

We  can  highly  recommend  this  register  to  roads  having  one  rate 
of  Cash  fare,  Tickets,  Transfers,  etc. 


Special  Attention  Paid  to  Export  Orders 


THE  MODEL 
FARE  REGISTER 
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Flat  Wheels  Trued-up  While  cars  Run 

GREAT  MONEY  SAVER  TO  THE  RAILWAY  COMPANIES 

Laying  up  cars  and  removing  wheels  to  be  trued-up  now  unnecessary.     The  work  is 
done  in  ordinary  brake-stops  while  the  cars  are  in  commission. 

This  shoe  can  be  quickly  substituted  for  the  regular  brake-shoe  and  quickly  re- 
moved after  the  wheel  is  ground  true. 

The  abrading  blocks  in  this  device  are  made  of  pure  vitrified  carborundum,  and  one 
pair  of  shoes,  before  worn-out,  will  true-up  many  flat  wheels  and  true  them  to  perfection. 

Already  in  use  generally  on  large  street  railway  systems  throughout  the  States  and 
Canada. 

SEND  FOR  A  TRIAL  PAIR.    IF  THEY  DO  NOT  GIVE  SATISFACTION  DON'T  PAY  FOR  THEM 

IdECAR  wheel  trueing  BRAKE  SHOE  CO. 

Head  Office,  ELLICOTT  SQUARE,  BUFFALO,  N.  Y. 


Ham  Sand  Box 


Standard  on  the 
Leading  Street 
Railways  in  the 
United  States  and 
Europe  


Ham  Trolley  Catcher 

is  following 
suit  and  is  be- 
coming part  / 
of  the  Stand- 
ard Equip- 
ment   

HAM  SAND  BOX  CO., 

TROY,  N.  Y. 


A  Sand  Box 


That  Will  Work  Every  Time  and 
Under  All  Circumstances. 


In  use  on  roads  for  years  and  never  a  complaint, 
and  the  only  repairs  needed  were  pieces  of  hose. 
 SOLD  NOW  AT  A  LOW  FIGURE  


DcWIII  Sand  Box  company, 3 M~ 

Standard  Railway  Materials  Co.,  Chicago,  111.,  Western  Agents 


THE 


COMPO 


DRAKE  SHOE 


IS  NO  EXPERIMENT 


IT  his  been  in  use,  particularly  in  street  railway  service, 
more  largely  than  any  other  "Special"  Shoe,  and  many 
railway  officials  give  it  preference  over  any  olher  type. 
The  effect  of  ''  Cork  Inserts  "  is  to  take  hold  more  quickly  and 
to  brake  more  uniformly  throughout  its  contact,  without  the 
usual  gripping  effect  of  an  all-metal  shoe,  thereby  securing  the 
*  smooth  running  of  the  cars.  A  waat  of  uniformity  in  braking 
an  1  sudden  gripping,  results  in  flat  wheels.  The  elasticity  of 
the  cork  prevents  this  gripping  and  overcomes  bucking.  This 
shoe  has  no  straight  or  diagonal  lines  across  the  face,  nor 
chilled  or  hard  white  iron  cutting  edges,  to  shear  and  'wear 
away  the  wheel. 

This  invention  avoids  chilled  and  soft  iron  in  the  face  of 
the  same  shoe.  We  prefer  to  use  a  fine  grain,  tough  iron,  of 
medium  hardness,  for  mileage,  and  "Cork  Inserts"  for  brak- 
ing. The  Allston  Foundry  Co.  will  hereafter  manufacture  their 
Brake  Shoes  at  their  own  foundry  at  Allston. 


ALLSTON  FOUNDRY  COMPANY 

WM.  W.  WHITCOMB,  President 
620  Atlantic  Avenue    =    =    =    =    Boston,  Mass. 

Direct  all  correspondence  to  Boston  Office   Telephone,  "  3991  Main " 


IDLE 

CARS 


This  is  the  origin 
all  over  the  world.  Beware  of  iniitalions. 

If  you  have  flat  wheels  it  is  necessary  to  true  them  up 
It  is  only  good  business  for  you  to  do  this  in  the 
cheapest  and  best  way  provided. 

THE  W.T.  B.SHOE 

will  do  it  perfectly  and  at  less  cost  than  any  other 
method,  and  at  the  same  time  prevent  long  flanges. 

WHEEL  TRUING  BRAKE  SHOE  CO., 

DETROIT,  MICH. 
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Ta§  CRESCENT  BRAKE  SHOE 

A  SOFT  IRON  SHOE  WITH  SAND  COMPOSITION  INSERTS 

UNEQUALLED  FOR  DURABILITY,  EFFICIENCY  AND  ECON- 
OMY IN  WEAR  ON  WHEELS  AND  GEAR     j*      j*  j» 


TRIAL  ORDERS  SOLICITED  UNDER  GUARANTEE 


CRESCENT  BRAKE  SHOE  CO. 
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Machine  Moulded  Steel  Castings 

lO  l"fc>S.   to   SOO  1TDS. 

BENJAMIN  ATHA  &  CO.  established^.  NEWARK,  N.J. 


A  DAnMl^t/vo  on  the  cars  of  the  Market  Street 

Armatlire  t>earinSrS  Railway  Co.'s  system,  running  140 
,  -      '  miles,  per  day  over  steep  grades, 

have  an  average  life  of  ten  months.  ARMATURE  METAL  is  used.  Manufactured  by 

j  6  ti  n  p  i  in  K  M  t  T  fl  b  W  o  ii  ^s  ,  j^«^«W«th".    -  -  •  ™SffiSft8fc 


3 1 3-3 1 5  Howard  Street,  - 
1255  First  Avenue  South, 


SAN  FRANCISCO,  CAL. 
=   SEATTLE,  WASH. 


Lobdell  Car  Wheel  Company, 


WILMINGTON,  DEL,  U.  S.  A. 


The  Largest 
and 
Oldest 
Car  Wheel 
Establish- 
ment in  the 
Country. 


J" 


MANUFACTURERS  OF 


CAR  WHEELS 


Capacity 

800 
Wheels 
Per  Day. 


OF  ALL  SIZES  AND 

DESCRIPTIONS  FOR 


ELECTRIC  AND  CABLE  CARS,  SNOW  PLOWS,  SPRINKLERS,  HORSE  CARS,  Etc. 

GROUND  PERFECTLY  TRUE  ON  TREADS. 
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For  Interurban  Cars  | 

=======  ^ 

♦ 

♦ 
♦ 


R 


e=enforced... 
Spoke  Wheels 

For  City  Service 


Stronger  Spokes.  Stronger 
Flange.  Deep,  Even  Chill. 
Greater  Mileage.  Absolute 
Safety. 

A  Sample  Order  will  prove 
its  superiority  over  the  old 
style  Spoke  Wheel. 

Write  for  Booklet  on  Wheels 


This  Wheel  is  being  substi- 
tuted in  place  of  the  old 
style  Plate  Wheel  because  it 
does  NOT  rumble  and  roar 

when  on  paved  City  Streets. 

The  Only  Spoke  Wheel  for 
Heavy,  High-Speed  Service 

St.  Louis  Car  Wheel  Co. 

ST.  LOUIS.  MO. 


♦ 
♦ 
♦ 


♦ 
♦ 
♦ 


♦  .  0  o  t 

♦♦♦♦♦♦♦♦  ♦  ♦  ♦  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦<  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


Lehigh  Car,  Wheel  &  Axle  Works 

Successors  to  McKEE,  FULLER  &  CO. 

POST  OFFICE  ADDRESS 

CATASAUQUA,  PA.,  U.  S.  A. 


worsts  at  FMiertoD,  Pa. 

I.  V.  R.  R. 


Cable  code 
Carwheel,  catasauqua' 


BROAD  AND  NARROW  GAUGE 


Freight  and  Coal  Cars 

OF  EVERY  DESCRIPTION 

CHILLED  AND  STEEL  TIRED 

CAR  WHEELS 

For  Electric  Railway  and  Steam  Railroad  Service 

Hammered  Axles 


AND  OTHER  FORCINGS 


Capacity... 
20  Cars  Per  Day 
300  Wheels  Per  Day 


Wheels  fitted  to  Axles 
and  prices  furnished  on 
application  .... 


Electric 
Railway 
Department 

of 

The  Standard 

Car  Wheel  Company 

Cleveland,  Ohio. 


ESSENTIAL  POINTS 


STRENGTH  AND  DEEP  CHILL 


Manufacturers  of 

ALL  STYLES  AND  SIZES  OF 

CHILLED 


WHEELS 


For  City  and  Suburban  Lines 

Axles  Furnished 
and  Wheels  Fitted 

WRITE  FOR  PRICES. 
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CALIFORNIA    CAR  WORKS 

J.  HAMMOND  &  CO. 

SAN  FRANCISCO,  CAL. 
Manufacturers  cf  Electric 

CaJ>le   C^rs   auid  Trucks 
Honre  aoid  Freight 

RSI 

J.  P.  SJOBERQ  &  CO. 

145  and  147  Eleventh  Ave.,  NEW  YORK, 

MANUFACTURERS  OF 

STREET  CAR  WOOD  WORK 


For 

Repairs 

Rebuilding 

and 

Stationary 
Vestibules 


Also  Portable  Vestibule  Fronts  Complete 


Established 
1839 


J.  M.  JON  ES'  SONS 


West  Troy, 
N.  Y. 


Type  of  Electric  Locomotive  built  by  us  for  Freight  Service. 

High-Grade  Cars  for  Electric  Railways 
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METROPOLITAN  ■EJrI^El-V>VT"^ID 


THE  JEWETT  CAR  CO. 

Makes  a  Specialty  of 
Suburban  and  Elevated  Electric  Coaches. 

Office  and  Works, 

NEWARK,  OHIO,  U.S.A. 
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LACLEDE  CAR  CO.,  ST.  LOUIS,  MO. 


BUILDERS  OIF 


THIS  CUT  REPRESENTS  ONE  OF  THE  1 OOO  CARS  BUILT  FOR  THE  PHILADELPHIA  TRACTION  CO. 

ALL  ORDERS  PROMPTLY  AND  CAREFULLY  EXECUTED. 
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LACLEDE  CAR  CO.,  ST.  LOUIS,  MO. 


BUILDERS  OF 


G 
T 
R 
I 

G 

G 
A 
R 


INTERIOR   OF    CARS   BUILT   FOR   THE   ST.  LOUIS  TRANSIT  CO. 


A 
IN 
D 

T 
R 

U 
G 
K 


THIS  CUT  REPRESENTS  ONE  OF  THE  70  CLOSED  CARS  BUILT  FOR  THE  ST.  LOUIS  TRANSIT  CO. 

WRITE  FOR  PRICES  AND  SPECIFICATIONS. 
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ST.  LOUIS  CAR  CO. 


GENERAL  OFFICES: 
8000  IN.  Broadway,  St.  Louis,  Mo.,  U.  S.  A. 

GEO.  J.  KOBUSCH,  President  and  Treasurer. 
H.  F.  VOGEL,  General  Manager. 
CHAS.  E.  FRITSCHE,  Seeretaiy. 
WARNER  S.  McCALL,  General  Sales  Agent. 


BRANCH  OFFICES: 

General  Eastern  Agent,  F.  E.  Huntress,  Boston. 

BOSTON,  8  Oliver  St.        NEW  YORK,  716  Broad  Exchange  Bldg. 
PHILADELPHIA,  836  Real  Estate  Trust  Bldg. 

General  Mexican  Agent,  I.  M.  HUTCHISON,  Apartado  2098, 
City  of  Mexico,  Mex. 


OUR  WORKS. 


Anderson-Smith  Arc  Headlight 

The  only  complete  and  perfect  Arc  Headlight  on  the  mar- 
ket to-day.  It  is  perfectly  simple  and  automatic  and  will 
burn  with  a  drop  in  the  voltage  of  200  to  250  volts.  Only 
requires  one  to  one  and  a  half  amperes  current. 


Offices  Spiral  Journal  Department : 

CHICAGO,  E.  R.  &  R.  G.  Hutchins,  The  Rookery. 
NEW  YORK,  Wm.  F.  Snow,  716  Broad  Exchange  Building. 
MEXICO,  I.  M.  Hutchison,  Apartado  2098. 
ST.  LOUIS,  J.  H.  Taylor,  519  Roe  Building. 


FOREIGN  OFFICES: 


H.  H.  Boeker  &  Co., 
M.  Bramson,     =  = 


Berlin,  Germany. 
Warschau,  Russia. 
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ST.  LOUIS  CAR  CO. 

ST.  LOUIS,  U.  S.  A. 


St.  Louis  Car  Company's  Hendley  Truck,  for  heavy  high  speed  service. 
Adopted  by  the  Northwestern  Elevated  Railroad,  Chicago. 

Coach  ™s  Truck  Builders 


New  Parlor  Car  for  Union  Traction  Co.  of  Indiana. 


...ALSO  MANUFACTURERS  OF... 


Spiral  Jour/nal  Bearings 

Especially  Designed  for  Any  Truck  in  the  Market. 
Guaranteed  to  Outwear  Any  Phosphor  Bronze  Bearing. 

CORRESPONDENCE  SOLICITED. 
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THE  BALTIMORE  CAR  WHEEL  COMPANY 

W.  S.  G.  BAKER,  President  and  Treasurer  gAL/TIMORE,    J^D,,    USA  J.  PAUL  BAKER,  Secretary 

MANUFACTURERS  OF 

THE   LORD  BALTIMORE 

4  -  WHEEL  BOGIE  AND  MAXIMUM  TRACTION 

ELECTRIC  CAR  TRUCKS 


CHILLED  WHEELS  OF  ALL  PATTERNS  AND  SIZES  FOR  EVERY  SERVICE,  WITH  OR  WITHOUT  AXLES 


TAYLOR  lxZ*$  ITe  TRUCK 

WITH   SWING    MOTION   and    EQUALIZING  BAR 

Especially   designed   for   use  under  longf  cars  in  high-speed  interurban  service 


Built  on  standard 
Master  Car  Build- 
ers' lines,  incor- 
porating the  best 
principles  known 
in  steam  railroad 
truck  construction 


/♦V 

m 
m 


The  brakes  and 
all  wearing  parts 
are  made  extra 
strong,  allowing 
the  attachment  of 
air  brakes  if  de- 
sired    :     :    :  : 


4> 


This  truck  combines  strength  and  simplicity  of  construction,  ease  of  riding  and  absolute  safety  at  high 

rate  of  speed  around  curves  as  well  as  on  straight  track 

TAYLOR  ELECTRIC  TRUCK  CO.,  Troy,  N.  Y.,  U.S.A. 

Agents  for  Great  Britain  Our  Export  Trade  (outside  of  Great  Britain)  is  Handled  Exclusiuely  by 

ESTLER  BROTHERS,  25  Laurence  Pountney  Lane,  Cannon  St.,  London,  E.  C.        DUTILH-SMITH,  McMILLAN  &  CO.,  Broad-Exchange  Bldg.,  New  York 

"Highest   Grade  Trucks   for  Electric  Service" 
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PECKHAM'S 

Non-Oscillating  Cantilever  Extension  Trucks 

Designed  expressly  for  light,  medium  and  extra  heavy  single  truck  cars.   Strictly  non- oscillating. 

STANDARD. 


Designed  for  "  High-Speed  "  16  to  20  foot  Closed  and  26  to  30  foot  Open  Cars. 


EXTRA  LONG. 

Designed  for  "  High-Speed  "  18  to  22  foot  Closed  and  30  to  35  foot  Open  Cars. 


METROPOLITAN  SPECIAL. 

Designed  for  severe  service  and  for  extra  heavy  20  to  24  foot  Closed  and  30  to  35  foot  Open  Cars. 


Guaranteed  to  ride  easily  and  prevent  oscillation  of  cars.     Adopted  as  Standard  by  the  largest 
Electric  Railways  in  the  United  States.    Satisfaction  Guaranteed. 

OVER  12,000   PECKHAM   SINGLE  TRUCKS    IN  USE. 

THE  PECKHAM  MANUFACTURING  COMPANY, 

Sales  Offices,  IIAVEMEYER  BUILDING,  26  CORTINA  NDT  STREET,  NEW  YORK. 

Roston,  53  State  St.  Philadelphia,  North  American  Building.  Cleveland,  Elec  ric  Building. 

London  Office,  59  City  Road,  E.  C.  Japan,  No.  12  Yokohama.  Paris  OFFICE,  Bureau  de  Paris,  50  Boulevard  Hausstnanu. 

San  Francisco,  i 23  California  St.  Australia,  Melbourne  and  Sydney. 
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THE 


LACONIA  CAR  COMPANY  WORKS 


Frank  Jones,  President 
P.W.Whittemore,  M'g'randTreas. 


50  STATE  STREET,  BOSTON,  MASS. 


WORKS : 
LACONIA,  N.  H. 


BUILDERS  OF 


ELECTRIC  CARS  AND  TRUCKS 

T1ALLEABLE  IRON  CASTINGS  FOR  ELECTRICAL  WORK. 


EE 


UCKS 


OUR  TYPE  "A"  TRUCK 


is  designed  expressly  'for  severe  high-spaed  service  under 
heavy  loads.    It  is  a  swing  motion  truck  ]pure  jand  simple. 
The  frame  is  made  of  soft  steel  with  the^'exception  of  the  pedestals, 
which  are  of  malleable  iron  wittTa  tensile  strength  of  77,000  lbs.  to  the  square  inch.      Full  elliptic  sprin  rs'are  used  under  the  truck 
bolster,  and  coil  springs  on  each  side  of  the  journal  box  in  the  pedestals. 


GUARANTEE 

in  wheel  and  tire  wear  and  an  increased  life  of  roadbed.    This  truck  will  not  get  out  of  square,  and  will  perform 


— We  guarantee  perfect  lateral,  vertical  and  longitudinal  ease ;  safety  on  curves  at  any  rate  of  speed  ;  a  saving 

get  out  of  squai 

It  is  equipped  with  the  Curtis  patent  inside  hung  brake  without  beams 


any  work  that  is  required  of  it. 
or  cross-connections  of  any  kind 


^^^^^^ 

CHICAGO  TRUCK  CO  Igg 

MQNADNOCK  BLOCK,       CHICAGO,  ILL.  V|^/ 
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We  Use  the  Very  Best  of  Materials  in 

Building:  Cars 


The  above  car  is  47  feet  over  buffers.    It  is  a  combination  passenger  and  baggage  car  with  a  seating  capacity  of  30  passengers  and  a  baggage  com- 
partment 10  feet  6  inches  long,  equipped  with  folding  seats.    It  has  shutters  on  the  windows  the  same  as  used  on  steam  railroad  coaches. 


The  interior  finish  is  cherry.    It  has  rattan  spring-edge  walk  over  seats  with  bronze  grab  handles  and  it  is  one  of  the  finest  cars  ever  built. 


Cleveland 
Cleveland 
Cleveland 
Cleveland 
Cleveland 
Northern 
Muscatine 


Some  of  the  roads  which  are  using  our  cars 

&  Bekea  Ry.  Co.,  Cleveland,  O. 

City  Ry.  Co.,  Cleveland,  O. 

Electric  Ry.  Co.,  Cleveland,  O. 

&  Chagrin  Falls  Ry.  Co.,  Cleveland,  O. 
,  Elyria  &  Western  Ry.  Co.,  Cleveland,  O. 
Ohio  Traction  Co.,  Akron,  O. 
Ry.  Co.,  Muscatine,  Iowa, 


Manseield  &  Shelby  Ry.  Co.,  Mansfield,  O. 


Tiffin,  Fostoria  &  Eastern  Ry.  Co.,  Tiffin,  O. 
Cincinnati  &  Hamilton  Ry.  Co.,  Hamilton,  O. 
Tuscarawas  Ry.  Co.,  New  Philadelphia,  O. 
Rapid  Ry.  System,  Detroit,  Michigan. 
Detroit  &  Northwestern  Ry.  Co.,  Detroit,  Michigan. 
Detroit  Ry.  Co  ,  Detroit,  Michigan. 
Detroit  &  Pontiac  Ry.  Co.,  Birmingham,  Michigan. 


THE  Q.  C.  KUHLMAN  CAR  COMPANY, 


Factory  and  General  Offices,  COLLINWOOD,  OHIO 
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This  is  the  kind  of  Car  we  can  furnish  you 


The  length  of  this  car  over  the  buffers  is  49  feet  6  inches,  and  it  has  a  seating  capacity  of  49  passengers 


The  inside  finish  of  this  car  is  Mexican  Mahogany.    It  has  frieze  plush  seats,  spring  edge  cushions,  bronze  grab  handles,  extra  high 
corrugated  backs,  Pantasote  cushions  and  heavy  polished  plate  glass  windows  throughout  •. 

Some  of  the  roads  which  are  using  our  cars: 


Western  Ohio  Ry.  Co.,  Lima,  O. 
Lorain  &  Elyria  Ry.  Co.,  Lorain,  O. 
Columbus  Central  Ry.  Co.,  Columbus,  O. 
Columbus,  Delaware  &  Marion  Ry.  Co. 
Dayton  &  Xenia  Ry  Co.,  Xenia,  O. 
Dayton  &  Western  Ry.  Co.,  Dayton,  O. 
Northern  Texas  Traction  Co.,  Handley,  Texas. 
Saginaw  Valcey  Traction  Co.,  Saginaw,  Michigan. 


Cleveland,  Painesville  &  Eastern  Ry.  Co.,  Cleveland,  O. 
Senator  M.  A.  Hanna's  Private  Car,  Cleveland,  O. 
Connellsville  St.  Ry.  Co.,  Connellsville,  Pa. 
Indianapolis  &  Greenfield  Ry.  Co.,  Indianapolis,  Ind. 
Detroit,  Rochester  &  Romeo  Ry.  Co.,  Detroit,  Mich. 
Detroit,  Grand  Rapids  &  Holland  Ry.  Co.,  Detroit, 

Michigan. 

Kansas  City  &  Leavenworth  Ry.  Co.,  Kansas  City,  Kans. 


THE  Q.  C.  KUHLMAN  CAR  COMPANY, 


Factory  and  General  Offices,  COLLINWOOD,  OHIO 
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STUDEBAKER 


T 


FROM  CURB  TO  CURB" 


Studebaker  Wide-Spraying 
Electric  Car 

For  the  rapid,  economical  spraying  of  streets  nothing  can  surpass  this  model  of  excellence.  Rail- 
way managers  should  be  quick  to  realize  the  convenience  to  themselves  and  the  comfort  it  affords 
their  patrons  in  abating  the  dust  nuisance,  and  consequent  saving  in  wear  of  journa's,  axles  and 
motors.  The  above  cut  shows  our  sprinkler  on  the  Colorado  Springs  &  Suburban  Railway,  Denver, 
Col.  &  ^*  ,5*  The  spray  is  thrown  from  two  sprinkling  heads,  found  on  either  side,  about 
the  center,  near  the  trucks.  The  water  is  forced  from  these  heads  by  two  individual  force  pump.=, 
run  by  a  30-horse  power  motor,  and  located  at  the  end  of  the  car.  The  amount  of  water 
thrown,  together  with  the  width  of  the  spray,  is  governed  by  levers  at  either  end.  An  emer- 
gency brake  is  also  supplied  for  quick  work  in  the  passing  of  a  moving  vehicle  or  running  at 
high  speed.  The  sprinkling  apparatus,  as  well  as  the  car,  can  be  operated  at  either 
end.  A  third  sprinkling  head  is  located  in  front  of  the  center  of  gear  for  the  flushing 
of  the  tracks  or  between  them.  jt    In  the  test,  with  the  car  standing,  a  spray  of  water 

7>S  feet  in  width  from  center  of  track  was  thrown  with  the  use  of  one  head,  while  with 
both  sides  open  a  distance  of  120  feet  was  covered.  A  still  further  test  was  the  run  on  Pike's  Peak 
Avenue,  when,  at  a  speed  of  about  ten  miles  an  hour,  this  exceptionally  wide  avenue  was 
satisfactorily  covered.     jit    jt-  jt  J*      Tanks  are  of   wood    or   steel,  and    any  capacity 

desired.  The   machine  will  unquestionably  mtet   all    of  its  requii en  ents. 


We  are  also  prepared 
to  furnish 

GRAVITY 

SPRINKLING 

CARS, 

depending  upon  water 
pressure  for  width  of 
ppray,  which  flush 
the  rails  and  from  12 
to  15  feet  on  either 
side  of  the  track. 


We  also  make  a  spe- 
cialty of 

STREET 
SPRINKLERS, 

STREET 
SWEEPERS, 

DUMP  WAGONS, 
CARTS  and 

CONTRACTORS' 
WAGONS. 

Write  for  Catalogue 
and  Prices 


.glMnSEBGSSB  mm  MM  (KB 

CARRIAGES  -  WAGONS  -  HARNESS  FOR  EVERY  PURPOSE. 

SOUTH  BEND,  INDIANA. 

Bmnchea:  New^rkCity,  Boston, Chic^o,  Kansas  Cily,  5an  Francisco,  Portland, Ore.,  Denver,  SalH-abedy. 
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FDR  ELEVATED 
RAILWAYS 


HE  two  cuts  on  this  page  show  two  sizes  of  the 
16  styles  of  couplings  we  have  in  service.  We 
have  them  from  the  smallest  mining  car  size 
to  the  very  heaviest  couplings  for  elevated  roads.  Our 
couplings  are  now  a  standard  on  all  the  elevated  roads 
of  this  country  and  this  alone  demonstrates  their  superi- 
ority over  everything  else  offered,  for  they  have 
to  have  the  most  perfect  couplings  it  is 
possible  to  build.   The  draft  rigging 


furnished  with  the  couplings  is  conceded  by  all  companies 
to  be  superior  in  every  detail  to  everything  else 
that  has  ever  been  offered.       ::  :: 


Send  for... 

Catalogue. 


W.T.YAN  DORN  CO 


FOR  STREET 
RAILWAYS 


MONADNOCK  BLOCK 


CHICAGO 


4 
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A  New  and  Instructive  Car  Plant 


WORKS  OF  THE 

JOHN  STEPHENSON  COMPANY 

AT  ELIZABETH,  N.  J. 


UR  establishment  at  Elizabeth,  New 
Jersey,  has  attracted  more  attention 
in  car  building,  street  railway  and 
manufacturing  circles  than  any 
other  in  this  country  on  account  of 
the  care  bestowed  on  the  selection 
of  the  site,  the  study  devoted  to  the 
design,  and  for  its  manufacturing 
efficiency. 


As  the  works  were  not  com- 
pleted when  the  original  company  went  into  liquidation,  we 
were  obliged  to  push  them  to  their  utmost  capacity  while 
making  changes.  Nearly  every  building  required  alterations, 
and  all  but  two  were  materially  enlarged.  Several  depart- 
ments were  added  and  space  was  found  for  a  central  Stock 
House.  Store  rooms  had  to  be  provided  for  each  branch  of 
the  work.  In  spite  of  these  difficulties  we  built  a  large  number 
of  cars  during  our  first  year. 

When  we  took  possession  the  plant  covered  97,000  feet  of 
floor  space.  We  have  enlarged  this  to  162,000  feet  and  have 
more  than  doubled  the  capacity.  Extensions  have  been  made 
to  Mill,  Erecting,  Cabinet  and  Paint  Shops.  The  Finishing 
Shop  received  additions  at  each  end,  while  the  present  Truck 
Shop  covers  more  than  three  times  the  space  of  the  old  Black- 
smith Shop. 

The  plan  is  that  of  four  parallel  buildings,  separated  by  80- 
foot  spaces.  Truck  Shop,  Boiler  House  and  Engine  Room — 
seen  in  the  foreground  of  the  engraving — are  at  the  eastern 
end.  The  spaces  between  the  buildings  are  used  for  handling 
material  and  for  the  two  electric  transfer  tables  which  con- 
nect the  Erecting,  Painting  and  Finishing  Shops.  Moving  and 
loading  of  cars  are  accomplished,  with  little  or  no  manual 
labor,  by  the  electric  winches  on  the  transfei  tables. 

As  the  erecting  tracks  hold  but  two  cars,  each  one  always 
has  a  clear  track  to  a  transfer  table.  When  ready,  any  indi- 
vidual car,  without  reference  to  the  condition  of  others,  and 
without  disturbing  them,  can  be  taken  from  the  dusty  Erecting 
Shop,  placed  in  the  Paint  Shop,  or  advanced  to  the  Finishing 
Shop.  This  is  a  great  advantage.  Painting  goes  on  away 
from  dust  and  dirt.  When  painted  the  car  can  go  at  once  to 
a  clean  shop  for  finishing.  Those  familiar  with  the  shops 
having  long  building  tracks  will  appreciate  these  points. 

Second  floors  introduced  into  various  buildings  provide 
space  for  Cabinet  Shops,  Cabinet  Varnishing  work,  Pattern 
Shop  and  several  Store  Rooms. 

Our  power  transmission  is  electrical.  Line  shafting  is  only 
used  in  connection  with  small  groups  of  machines  too  small 
to  be  driven  by  individual  motors.  Machines  are  placed  with 
reference  to  convenience  only.  Power  is  distributed  with  ease 
to  any  location  however  remote,  saving  much  hand  laboij. 


Material  starting  from  the  three  sources  of  supply,  Lumber 
Yard,  Blacksmith  Shop  and  Stock  Room,  goes  forward  to  the 
car  in  course  of  construction  without  interruption,  the  cross- 
ing of  paths,  or  change  of  direction. 

The  plan  of  the  works  and  the  size  of  our  property — 83 
acres — permits  us  to  enlarge  almost  indefinitely,  without 
change  in  this  system  of  moving  material. 

Thoroughly  air-seasoned  lumber  is  essential  to  strong,  dur- 
able street  cars.  It  was  always  insisted  on  by  the  founder,  the 
late  John  Stephenson,  and  is  one  of  the  traditions  of  the 
works.  To  secure  seasoned  lumber  we  have  a  yard  of  about 
10  acres.  This  is  also  arranged  so  as  to  permit  ample  ex- 
pansion without  interfering  with  our  system  of  handling.  We 
began  with  a  stock  of  2.500,000  feet  of  air-seasoned  lumber 
obtained  from  the  original  company.  This  we  are  steadily  in- 
creasing by  systematic  purchasing.  At  present  our  stock  is 
more  than  4,000,000  feet. 

The  system  of  inspection  introduced  by  our  General  Man- 
ager, Mr.  Peter  M.  Kling,  is  especially  effective.  Every  fore- 
man is  made  accountable  for  all  his  own  work.  He  must  also 
inspect  all  work  coming  to  him  from  other  departments,  be- 
cause he  is  held  personally  responsible  for  all  imperfections 
of  workmanship  or  material  which  pass  him.  This  results  in 
making  the  men  critical. 

Our  location  is  exceptionally  favorable  for  manufacturing 
and  distribution.  We  are  just  outside  of  the  City  of  Elizabeth, 
New  Jersey,  within  easy  reach  of  its  large  population  of  skilled 
mechanics. 

We  are  but  12  miles  from  City  Hall,  New  York,  and  less 
than  a  mile  from  the  boundary  line  of  Greater  New  York. 

We  own  an  acre  and  a  half  of  water  front  property,  with 
riparian  rights  on  Staten  Island  Sound,  a  division  of  New 
York  Harbor.  The  Sound  has  a  deep-water  channel  (at  pres- 
ent 22  feet)  to  the  New  York  wharves. 

When  our  docks  are  completed  we  shall  have  peculiar  ad- 
vantages for  delivering  cars  by  lighters  to  foreign  steamers,  as 
well  as  in  making  local  shipments.  We  own  in  fee  simple  a 
strip  of  land  80  feet  wide,  extending  from  the  works  to  our 
dock  property,  with  both  railroad  connections  and  cross-over 
rights. 

This  gives  direct  access  to  three  trunk  lines.  Within  a 
dozen  miles  there  are  also  six  other  trunk  railroad  lines. 

These  rail  connections  enable  us  to  deliver  cars  to  all  parts 
of  the  country  with  the  least  expense. 

We  arc  favorably  situated  in  regard  to  electric  car  consump- 
tion, a  greater  number  being  operated  within  thirty  miles 
than  can  be  found  in  a  similar  space  in  the  country. 

Our  plant  has  been  pronounced,  we  think  correctly,  a  model 
establishment  in  an  ideal  location  for  car  building. 
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GRAND  PRIX 

PARIS  1900 

FOR  BRILL  CON- 
VERTIBLE CAR.. 

[GRAND  PRIX 

PARIS  1900 
FOR  BRILL  SYSTEM 
OF  ELECTRIC 
TRUCKS. 


)  f  (    f  CAR5  ~i 
P±yJ.v  TRUCKS 

IQ>\L5T  IM  QV'ALITY" 


J.G.BrjllCompany 
philadelphia, 

U.S.  A. 

Address  Cablegrams : 

"  BRILL, 
PHILADELPHIA." 


-  110  C*ni)on  $t, 
London,  E.  C,  England. 

Telegraphic  Address: 
"AXLES,  LONDON." 


A  New  Semi=Convertible  Car 


The  Semi-Convertible  is  a  type  which  has  been  popular  for  years  in  spite  of  many 
grave  objections 

We  have  Removed  all  Objections  to  the  Type 

It  is  one  of  the  most  popular  types  now  in  service 
It  is  a  very  strong  car 


THE  NEW  BRH,L~SEMI-CONVERTIBLE  CAR  FOR  HIGH  SPEED  SUBURBAN  AND  INTERURBAN  SERVICE 

Safe  at  the  Highest  Speeds 

Large  windows  safely,  easily  and  quietly  stored  in  the  roof 

Trunnion  hung,  they  fit  tightly  in  the  roof  pockets.    No  rattling.    Easily  handled 
Six  inches  gain  in  width  inside  the  car 
A  standard  car  either  open  or  closed 

Standard  width  ventilators.    Change  made  without  sending  car  to  the  barn 
Suited  to  the  season.    Meet  any  change  of  temperature 
No  storage  of  panels  or  sash 

No  breakage  in  changing  from  open  to  closed.    Change  made  in  five  minutes 
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Car  and  Truck  Builders 

PHILADELPHIA.  U.  S.  A. 

Address:  "Brill"  Philadelphia 


J.  G.  BRILL  COMPANY 


And  1 10  CANNON  ST. 

LONDON,  E.  C,  ENGLAND 

Telegrams:  "  Axles  "  London 


The  " Elirckcl**  Maximum=Traction  Truck 


Especially  adapted  to  Fast, 


Heavy  City  and  Suburban  Service 

"■ft 


This  is  the  standard  steel  side  truck  of  the  Metropolitan  Street  Railway  of  New  York  City.  Upon  the  small  end  will  be 
noticed  the  bracket  upon  which  is  bolted  the  frame  for  carrying  the  contact  device.  The  truck  was  specially  designed  so  as  to 
carry  an  open  car  very  low.  The  height  is  33  inches  from  the  head  of  the  rail  to  the  top  of  sill,  practically  the  same  as  that  of 
open  cars  on  single  trucks.    The  brakes  are  our  regular  form.    The  wheels  are  standard  Metropolitan  ;  30  and  20  inches. 


The  "/No»  27"  High  Speed  Truck 


Solid  Forged  Side  Frames 


Three  Sets  of  Springs  Working  in  Series 


Cushioned  Side  Swing 


150  in  operation  on  Brooklyn  Elevated  Railroad 
50  in  operation  on  Boston  Klevated  Railroad 
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No.  27=G  TRUCK 

FOR  FAST  CITY  AND  SUBURBAN  SERVICE 

Can  be  used  with  one  or  two  motors.  Carries  the  car  body  low.  The  short 
wheel  base,  4  feet,  permits  the  truck  to  radiate  between  the  sills  of  narrow 
car  bodies.    Easy  side  motion.    Large  tractive  power. 


THE  "DEDENDA"  GONG 

Simplest  and  most  effective.  Sound  is  always  clear  and  strong,  as  the  hammer 
disconnects  from  the  pedal  at  the  moment  of  striking.  No  weak  or  dead 
sound  possible.    In  use  in  the  largest  systems  of  this  country  and  abroad. 
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Car  and  TpucK  Builders   1    f>     RDM  I    COMPANY  iondoV/l^Tngund 

AdSS^S^MlSp^      J»     ^#     DIXILL    LU/MrrVI^I  Telegram:  "Axles"  Londo 


The  Brill  Standard  Sprinkling  Car 


Sprinkling  Car  with  Completely  Enclosed  Tank 

For  city  use  we  build  sprinklers  with  enclosed  tanks.  The  object  of  this  is  to  make  the  sprinkler  appear  as  much  as  possible  like  an  ordinary  car  in 
order  to  avoid  frightening  horses.  As  will  be  seen,  the  closed  body,  like  that  of  a  box  car,  is  put  over  the  tank  with  hoois  which  extend  over  the 
platforms.  Access  to  the  interior  is  obtained  by  a  pair  of  large  doors  24  inches  wide,  which  are  hinged  at  the  sills  These  doors  drop  down  when 
open,  as  is  shown  in  the  engraving.  The  tanks  are  fitted  with  the  usual  manhole  at  the  top.  When  it  is  so  desired  we  can  put  a  canopy  over  the  open 
sprinklers  so  as  to  protect  the  men  from  the  sun.   The  dimensions  of  the  Standard  Sprinklers  illustrated  are  as  follows  : 

Lentrth  on  end  sills  16  feet  Height  over  highest  point  11  feet 

Wheel  base  To  meet  any  requirements  Weight,  empty,  without  motors  12,600  pounds 

Dimension  of  wheels  33  Inches  Weight,  with  two  motors  and  tank  filled  with  water.. .32,000  pounds 

Height  to  under  side  of  sill  I27  inches 
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Principal  Offices:  Schenectady,  N.  Y. 

SALES  OFFICES: 

BOSTON,  MASS.,  200  Summer  Street.  Nashville,  Term.,  Room  73,  Cole  Building. 

NEW  YORK,  N.  Y.,  44  Broad  Street.  CHICAGO,  ILL.,  Monadnocfc  Block. 

Syracuse,  N.  Y.,  Sedgewick,  Andrews  &  Kennedy  Bldg.  Detroit,  Mich.,  704  Chamber  of  Commerce  Building. 

Buffalo,  N.  Y,  Ellicott  Square  Building.  St.  Louis,  Mo.,  Wainwright  Building. 

PHILADELPHIA,  PA.,  2J4  South  Eleventh  Street.  Dallas,  Texas,  Scollard  Building. 

Baltimore,  Md.,  Continental  Trust  Building.  Butte,  Mont.,  47  East  Broadway. 

Pittsburgh,  Pa.,  502  Tradesmen's  Bank  Building.  Minneapolis,  Minn.,  Phoenix  Building. 

ATLANTA,  GA.,  Empire  Building.  DENVER,  COLO.,  Kittredge  Building. 

New  Orleans,  La.,  917  Hennen  Building.  Salt  Lake  City,  Utah,  25  E.  First  South  Street. 

CINCINNATI,  OHIO,  Perin  Bldg.,  Fifth  and  Race  Sts.  SAN  FRANCISCO,  CAL.,  Claus  Spreckels  Bldg. 

Cleveland,  Ohio,  310  New  England  Building.  Los  Angeles,  Cal.,  Douglas  Building. 

Columbus,  Ohio,  14  North  High  Street.  Portland,  Ore.,  Worcester  Building. 

FOREIGN : 

Foreign  Dept,  Schenectady,  N.  Y.,  and  44  Broad  Street,  New  York,  N.  Y. 
LONDON  OFFICE :  83  CANNON  STREET,  E.  C. 
For  all  CANADIAN  Business,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 
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